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September 20, 2021

Mr. Sam Cullum, P.E.

Structures Department Manager/Office Manager
Kisinger Campo & Associates

301 Fayetteville Street, Suite 1500

Raleigh, North Carolina 27601

Re: Report of Geotechnical Evaluation
WBS Element No.: 17BP.11.R.152

TIP No.: SF-20005

County: Alleghany

Project Description: Bridge No. 5 on SR 1133 over Little River
F&R Proposal No.: 2066-00365

F&R Project No.: 66Z-0096

Dear Mr. Cullum:

Froehling & Robertson, Inc. (F&R) has completed the geotechnical evaluation for the proposed
bridge No. 5 on SR 1133 (Pine Swamp Rd.) over Little River. The work was performed in general
accordance with F&R’s Proposal No. 2066-00365 dated December 22, 2020. This report contains
the bridge foundation recommendations, Structure Subsurface Investigation report, and
supporting calculations.

Please do not hesitate to contact us if you have any questions regarding this report or if you need
additional services.

Sincerely,
FROEHLING & ROBERTSON, INC.
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APPENDIX A

FOUNDATION RECOMMENDATIONS



FOUNDATION

RECOMMENDATIONS

PROJECT NO. 17BP.11.R.152 DESCRIPTION Bridge No. 5 on SR 1133 over Little River
between HWY 18 and SR 1129
T.I.P. NO. SF-20005
COUNTY Alleghany S g,
S CA ;?O//,
STATION -L- 12+49.00 ;‘\\Qj\, N ehet s
e A((E,SS_; S
=9 % =
= X SEAL T =
= 048123 =
2 oSy S
INITIALS DATE 2 &ENG ‘\NP\:\;\\‘\ .
Tpaph Wag, o=Froehling
DESIGN cw 9/21 Charg ol Bt
CHECK WPA 9/21 SIGNATURE
APPROVED Document Not Considered Final Unless All
Signatures Are Completed
STATION (-L-) FOUNDATION TYPE FACTORED MISCELLANEOUS DETAILS
RESISTANCE
BOC Elev = 2917.49 ft
C HP 12X53 . Pi =
END BENT 1 12411.73 ap on A 100 Tons/Pile Avg. Pile Length
Steel Piles 25 ft £ (Lt.), 35 ft + (Ctr.), 50 ft + (Rt.)
5 vertical piles @ 8'-3" spacing
BOC Elev = 2913.94 ft
Cap on HP 12X53 . Avg. Pile Length =
END BENT 2 12+84.06
Steel Piles 100 Tons/Pile 35 ft + (Lt.), 25 ft + (Rt.)
5 vertical piles @ 8'-3" spacing

NOTES ON PLANS & COMMENTS

(See following page)




TIP # SF-20005 County Alleghany

FOUNDATION RECOMMENDATION NOTES ON PLANS

1)

For Piles, see Piles Provision and Section 450 of the Standard Specifications.

FOUNDATION RECOMMENDATION COMMENTS

1)

2)
3)
4)
5)

6)

7)

A Delmag D 19-32 pile hammer was utilized as a common hammer type to determine potential pile
driving stresses at the end bents. This hammer should provide sufficient energy to

drive the piles to the required driving resistances at these bents. However, the actual hammer(s) to
be utilized will need to be submitted by the contractor and analyzed after letting.

Type Il - modified approach fill detail should be used at both end bents.

The pile lengths do not include the embedment into the cap.

No waiting period is required at either end bent.

PDA test is required at End Bent No. 1 and End Bent No. 2.

A resistance factor of 0.75 was used for driven pile design at the end bents per NCDOT policy
for hammer approval with required quantity of PDAs.

Per Scour Memorandum dated September 17, 2021, Design Scour Elevation (DSE) at End Bent No. 1 is
2,902.0 feet and DSE at End Bent No. 2 is 2,904.0 feet. DSE does not impact the end bents.



SUMMARY OF PILE INFORMATION/INSTALLATION

((]Bllanm]k entries undicate iltenm is not a]p]pllfucaﬂthe to s1t1t°1uu01t1unr<e>)

SUMMARY OF PDA/PILE ORDER LENGTHS

(Blank entries indicate item is not applicable to structure)

Pile Driving Analyzer (PDA) Pile Order Lengths
T:S[t)i?l PDA -:;CSZI Pile Order
End Bent/ g Test Pile . End Bent/ Length
Required? Testing -
Bent No Length . Bent No(s) Basis
YES or FT Quantity EST or PDA
MAYBE EACH
End Bent 1, Pile 1-2 Yes 25 End Bent 1, Pile 1-2 25
End Bent 1, Pile 3 End Bent 1, Pile 3 35
End Bent 1, Pile 4-5 2 End Bent 1, Pile 4-5 50
End Bent 2, Pile 1-3 End Bent 2, Pile 1-3 35
End Bent 2, Pile 4-5 Yes 25 End Bent 2, Pile 4-5 25

Driven Piles Predrilling for Piles* Drilled-In Piles
End Bent/ . .
Bent No, Factored Pile Cut-Off Estimated Scour Min Pile Required Total - Predrilling . Pile Pile Exc .
. Resistance (Top of Pile) Pile Lenth Critical . . . . . Predrilling . Maximum . Pile Exc
Pile(s) #-# . . . . Tip (Tip Driving Pile Elevation - Excavation Not In .
" per Pile Elevation per Pile Elevation . . . Length Predrilling . In Soil
(e.g., "Bent 1, No Higher Resistance Redrives . (Elev Not To . (Bottom of Soil -
" " TONS FT FT FT . . . per Pile . Dia - per Pile
Piles 1-5") Than) Elev (RDR)** per Pile Quantity Lin FT Predrill Below) INCHES Hole) Elev per Pile Lin FT
FT TONS EACH FT FT Lin FT
End Bent 1, Pile 1-2 100 2917.5 25 2907.5 135 14.0 2904.0 12
End Bent 1, Pile 3 100 2917.5 32 2907.5 135 15.0 2903.0 12
End Bent 1, Pile 4-5 100 2917.5 46 2907.5 135 18.0 2900.0 12
End Bent 2, Pile 1-3 100 2913.9 31 2903.9 135 25.0 2889.0 12
End Bent 2, Pile 4-5 100 2913.9 21 2903.9 135
*Predrilling for Piles is required for end bents/bents with a predrilling length and at the Contractor's option for end bents/bents with predrilling information but no predrilling length.
. Factored Resistance + Factored Downdrag Load + Factored Dead Load . . Nominal Scour Resistance
RDR = - - + Nominal Downdrag Resistance + -
Dynamic Resistance Factor Scour Resistance Factor
PILE DESIGN INFORMATION
(Blank entries indicate item is not applicable to structure)
End Bent/ Factored Factored Factored Nominal Nominal Scour
Bent No, Axial Downdrag Dead Dynamic Downdrag . .
. * . . Scour Resistance Resistance
Pile(s) #-# Load Load Load Resistance Resistance .
" . . . . per Pile Factor
(e.g., "Bent 1, per Pile per Pile per Pile Factor per Pile TONS (Default = 1.00)
Piles 1-5") TONS TONS TONS TONS )
End Bent 1, Pile 1-2 100 0.75 1.00
End Bent 1, Pile 3 100 0.75 1.00
End Bent 1, Pile 4-5 100 0.75 1.00
End Bent 2, Pile 1-3 100 0.75 1.00
End Bent 2, Pile 4-5 100 0.75 1.00

*Factored Dead Load is factored weight of pile above the ground line.

NOTES:

1. The Pile Foundation Tables are based on the bridge substructure design and foundation recommendations sealed by a North Carolina Professional Engineer (PE seal name and #) on mm-dd-yyyy.

2. Total Pile Driving Equipment Setup quantity (not shown in Pile Foundation Tables) equals the number of driven piles, i.e., the number of piles with a Required Driving Resistance.
3. The Engineer will determine the need for PDA Testing and Pipe Pile Plates when PDAs or plates may be required.

*EST = Pile order lengths from estimated pile lengths; PDA = Pile order lengths based on PDA testing. For groups of
end bents/bents with pile order lengths based on PDA testing, the first end bent/bent no. listed for each group is the

representative end bent/bent with the PDA.

SUMMARY OF PILE ACCESSORIES

(Blank entries indicate iten is not applicable to structure)

Steel Pile Points
End Bent/ Pipe Pile Steel
Bent No, Plates Pipe Pile Pipe Pile H-Pile Pile Tios
Pile(s) #-# Required? Cutting Conical Points Re uir:d'?
(e.g., "Bent 1, YES or Shoes Points Required? qYES )
Piles 1-5") MAYBE Required? Required? qYES ]
YES YES
End Bent 1, Pile 1-2 Yes
End Bent 1, Pile 3
End Bent 1, Pile 4-5
End Bent 2, Pile 1-3
End Bent 2, Pile 4-5 Yes
TOTAL QTY: 4
PROJECT NO. 1/BP.11.R.152
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STATION: -L- 12+49
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REFERENCE

17BP.11.R.152

T

PROJEC

STATE

STATE PROJECT REFERENCE NO. NO. SHEETS

N.C.

17BP.11.R.152 114

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

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY ALLEGHANY

SITE DESCRIPTION BRIDGE NO. 20005 ON SR 1133

(PINE SWAMP RD.) OVER LITTLE RIVER

CONTENTS

SHEET NO. DESCRIPTION

| TITLE SHEET

2, 2A LEGEND (SOIL & ROCK)
3 SITE PLAN

4-5 CROSS SECTION(S)
6-12 BORE LOG(S)

13 SOIL TEST RESULTS
14 SITE PHOTOGRAPH(S)

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.

PERSONNEL
M. ARNOLD, GIT

D. TIGNOR

M. RENZA

C. RANIERI, GIT

INVESTIGATED BY _FE&R, Inc.
DRAWN BY _I-T. WALKER

CHECKED By _P- ALTON, P.E.

suBMITTED BY _C- WANG, P.E.

oAt _AUGUST 2021
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PROJECT REFERENCE NO. SHEET NO.
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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
(PAGE 1 OF 2)

SOIL DESCRIPTION GRADATION
SOIL 1S CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS THAT CAN WELL GRADED - INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.
BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER AND YIELD LESS THAN 100 BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
ACCORDING TO THE STANDARD PENETRATION TEST (AAGHTO T 206, ASTM DI586). SOIL CLASSIFICATION GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWO OR MORE SIZES.
IS BASED ON THE AASHTO SYSTEM. BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: =
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY.SILTY CLAY.MOIST WITH INTERBEDDED FINE SAND LAYERS.HIGHLY PLASTIC.A-7-6 l:iuf:gu;3:&&3%“%%%%3&? Oiou“oj':':égs 1S DESIGNATED BY THE TERMS:
SOIL LEGEND AND AASHTO CLASSIFICATION d MiNERALOG‘ICAL COMPOSITION
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS RGANIC MATERIALS
cLss. (< 357 PASSING *200) (> 357 PASSING *200) MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC.
o =8 P ot [ as [we [ a7 ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE.
CLASS. 8-2-4] A-2-5| A-2-6 [A-2-7 5] COMPRESSIBILITY
SRR Wt SLIGHTLY COMPRESSIBLE LL < 31
STMBOL 5 ':{;_ MODERATELY COMPRESSIBLE LL = 31-50
L PASSIG HIGHLY COMPRESSIBLE LL > 50
10 PERCENTAGE OF MATERIAL
40 GRANULAR  SILT - CLAY
*200 ORGANIC MATERIAL SOILS SoILs OTHER MATERIAL
VATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 107
. LITTLE ORGANIC MATTER 3-5% 5 - 122 LITTLE 10 - 207
PASSING *40 SOILS WITH ; ; ;
w _ — {40 x| a1 1 4 wx| a1 | 40 x| 41 w4 x| 4 SOLS T MODERATELY ORGANIC 5 - 107 12 - 207 SOME 20 - 357
Pl 6Mx | NP |10 Mx|10 Mx | 1UMN [ 10 MN [ 10 M |10 Mx [ 11N | 11 MY VODERATE HIGHLY HIGHLY ORGANIC > 1oz > 207 HIGHLY 35% AND ABOVE
GROUP INDEX [} 0 3 am | 812 mx[16 mx]no mx AMOUNTS OF e GROUND WATER
ORGANIC
U%Ur“' &gs sg::vzzfnﬁ e | SITY OB CLaveY sy CLarEY T TER \V4 WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
NATERIALS | sanp | SAND | GRAVEL AND SaND SOLS SOILS v _ STATIC WATER LEVEL AFTER _24  HOURS
ZPw PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA
A%"&:‘gz& EXCELLENT T0 GOOD FAIR TO POOR rg:mm POOR | UNSUITABLE
OM= sRING oR seep
PI OF A-7-5 SUBGROUP IS < LL - 30 ;PI OF A-7-6 SUBGROUP IS > LL - 30
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS
RANGE OF STANDARD RANGE OF UNCONFINED
PRIMARY SOIL TYPE e s OF PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE) 23225 pIP & DIP DIRECTION
(N-VALUE) (TONS/FT2) WITH SOIL DESCRIPTION OF ROCK STRUCTURES
SPT
o o e
GRANULAR
MATERIAL ME'J"'J-':N;ENSE :‘; 13 gg N/7A ARTIFICIAL FILL (AF)OTHER @ AUGER BORING @ CONE PENETROMETER
(NON-COHESIVE) THAN ROADWAY EMBANKMENT TEST
VERY DENSE > 50
VERY SOFT <2 <825 — ~—~ INFERRED SOIL BOUNDARY CORE BORING ®  SOUNDING ROD
GENERALLY SOFT 2704 0.25 T0 0.5
SILT-CLAY MEDIUM STIFF 4708 2.5 10 1.0 =77=77= INFERRED ROCK LINE "™  MONITORING WELL $ I‘ffﬁ goo;rEmc
MATERIAL STIFF 8 70 15 170 2 PIEZOMETER
(COHESIVE) VEF';AFS";IFF 15 >Tgu3ﬂ 2 :?‘ 4 *Twpe? ALLUVIAL SOIL BOUNDARY A INSTALLATION CO— SPT N-VALUE
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS
U.S. STD. SIEVE SIZE 4 10 40 60 200 270 7 UNCLASSIFIED EXCAVATION - K. UNCLASSIFIED EXCAVATION -
OPENING. MM 476 200 042 025 0075 0053 BXY woercur (/) ONsuITeBLE wasTE £ acCEPTABLE, BUT NOT T BE
. . - - - - USED IN THE TOP 3 FEET OF
SHALLOW <] UNCLASSIFIED EXCAVATION -
BOULDER COBBLE GRAVEL cg:zgs ;L':«Eo SILT cLay UNDERCUT ACCEPTABLE DEGRADABLE ROCK EMBANKMENT OR BACKFILL
(BLOR.) (C0B.) (GR.) (SL.) (L)
(CSE. SD.) (F SD. ABBREVIATIONS
GRAIN MM 305 75 2.0 2.25 2.05 2.005 AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST
SIZE N 12 3 BT - BORING TERMINATED MICA. - MICACEOUS WEA. - WEATHERED
CL.- CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC 7%~ DRY UNIT WEIGHT
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - ORGANIC
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | py7 . oy ATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE_ABBREVIATIONS
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK
- SATURATED - USUALLY LIQUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON
(5AT) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE
LL — - LIOUID LIMIT FOSS. - FOSSILIFEROUS SLI - SLIGHTLY RS - ROCK
P;:ﬁ;'gc ET - SEMISOLID: REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
ane W W ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING
PLL | PLASTIC LIMIT HIL. - HIGHLY V - VERY RATIO
PMENT T PR T
om | opriMuM moisTuRe - MOIST - @0 SOLID: AT OR NEAR OPTIMUM MOISTURE EQUIPMENT USED ON SUBJEC QJEC
T SHRIN;'AGE LIMIL'I" DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE:
T [ cme-asc ] car erts autoMatic [ | ManuaL
CORY - @ REQUIRES ADDITIONAL WATER TO ]
ATTAIN OPTIMUM MOISTURE ] 6 CONTINUOUS FLIGHT AUGER p——
CME-55 :
PLASTICITY & HOLLOW AUGERS Oe_ O+v
PLASTICITY INDEX (PD) DRY STRENGTH [ cve-ss0 (] Hero Facep FINGER BITS (R
NON PLASTIC 25 VERY LOW [[] runc.-carsioe INsERTS
SLIGHTLY PLASTIC 6-15 SLIGHT [ vene seear TEST HAND TOOLS:
MODERATELY PLASTIC 16-25 MEDIUM |:| CASING |:| W/ ADVANCER |:| POST HOLE DIGGER
HIGHLY PLASTIC 26 OR MORE HIGH [] PortasLE HoIST [] tricone STEEL TEETH | = o aucen
COLOR TRICONE * TUNG.-CARB.
DEIDRICH D-50 N [] sounoing Rop
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |:| CORE BIT |:| VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O O O
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ROCK DESCRIPTION

TERMS AND DEFINITIONS

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT REFUSAL IF TESTED. AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

SPT REFUSAL

BLOWS IN NON-COASTAL PLAIN MATERIAL.

REPRESENTED

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

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

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

CRYSTALLINE FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT

ROCK (CR) WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE,

GNEISS, GABBRO, SCHIST, ETC.

NON-CRYSTALLINE

ROCK (NCR)

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

COASTAL PLAIN

COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD

SEDIMENTARY ROCK [ 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
(cP) L SHELL BEDS, ETC.

WEATHERING
FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER

VERY SLIGHT
(Vv SLL)

HAMMER IF CRYSTALLINE.

ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
OF A CRYSTALLINE NATURE.

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.
AQUIFER - A WATER BEARING FORMATION OR STRATA.
ARENACEQOUS - 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 [N THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC.

ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
WHICH IT IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE GROUND
SURFACE.

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

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

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

DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
ROCKS OR CUTS MASSIVE ROCK.

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

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

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE

SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAuLT
(SL1) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.
CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
MoD.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
3';';: fgggs :gg:n HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN (FP) - LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY THE STREAM,
MODERATELY AL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W' A MAPPABLE GEOLOCIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN THE
SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH -
(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.
IF_TESTED, WOULD YIELD SPT REFUSAL LEDGE - A SHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS S SMALL COMPARED TO
SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
(SEV.) REDUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KAOLINIZED :
TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
IF_TESTED, WOULD YIELD SPT N VALUES > 108 BPF MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
VERY ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE.
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
v SEV) REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE THAT ONLY MINOR OF AN INTERVENING IMPERVIOUS STRATUM.
VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF_TESTED, WOULD YIELD SPT N VALUES < 188 BPF RESIDUAL (RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
COMPLETE ~ ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE,OR DISCERNIBLE ONLY IN SMALL AND ROCK OUALITY DESIGNATION {ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
SCATTERED CONCENTRATIONS. QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EOUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE
ALSO AN EXAMPLE. RUN AND EXPRESSED AS A PERCENTAGE.
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC OF THE PARENT
VERY HARD ~ CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES ROCK.
SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
HARD CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL TO
70 DETACH HAND SPECIMEN. THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
MODERATELY ~CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES TO @.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED OR SLIP PLANE.
BY MODERATE BLOWS. STANDARD PENETRATION TEST (PENETRATION RESISTANCE) (SPT) - NUMBER OF BLOWS (N OR BPF)OF
MEDIUM CAN BE GROOVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 140 LB. HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL
HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL
POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN 0.1 FOOT PER 60 BLOWS.
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
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.
PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK GUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBED BY TOTAL
LENGTH OF ROCK SEGMENTS WITHIN A STRATUM EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
FINGERNAIL. TOPSOIL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
FRACTURE SPACING BEDDING BENCH MARK: GPS 020005-I: N: 993,5I.5855, E: 1,369,489.626
TERM SPACING TERM THICKNESS -L- STATION 13+66, I5.7' LT
VERY WIDE MORE THAN 18 FEET VERY THICKLY BEDDED 4 FEET "
WIDE 3 70 10 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION; 297,54 FEET
MODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET

CLOSE

VERY CLOSE

©.16 TO 1 FOOT
LESS THAN 0.16 FEET

VERY THINLY BEDDED
THICKLY LAMINATED
THINLY LAMINATED

0.03 - @.16 FEET
0.008 - 0.03 FEET
< 0.008 FEET

INDURATION

FOR SEDIMENTARY ROCKS, INDURATION IS THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.

FRIABLE

MODERATELY INDURATED

INDURATED

EXTREMELY INDURATED

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

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

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

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

NOTES:
FIAD= FILLED IMMEDIATELY AFTER DRILLING
NM= NOT MEASURED

DATE: 8-15-14
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s .. oo . oo 0 0 20 PROJECT REFERENCE NO. | SHEET NO.
i i i | i  —— 17BP.11.R.152 4
! ! ! : ! FEET CROSS SECTION THROUGH END BENT 1
: : : ! : VE = 1 AT -L- STATION 12+1173
2980 . o o L,,,,,,,,,,,,,, o SKEW =105
3 | | EBI-A EBI-A(D) 3 EBI-C | . EBI-B | i | |
1 1 \ 12+17 ' 12+13 \ 12+12 i 12+09 l \ 1 |
| | | 23’ LT | 18’ LT | 2 LT . I’RT 3 | |
| ‘ | - =€ | | | | |
[ 2020 e S A 2920
== = = -Groung Surface ! !

Bfrown and Browriz @_

—_ e . __—_ ___

with Trace Roots) ~
o — _Mica. and

| 0@/2177%055_—%,§> :
i E:Aﬁo (A 52 ‘4) Wf:/ el X I I I i
1 , ‘ Orom = — — h S Trace \Rock Fragments, Roots, and Mica :
| 7 PRCaY IGeDark o T WA~ — — = ——— — — | |
: ———— T —— L | iy and Dark Gray (BIOTITE GNEISS) | :
1 1 - — 100/1.0)—2 : : : :

Brown and Orange= d Brown, Slity Fine to Coarse SAND

a7

2000 Resfdual: B T T = 2900.

(A-2-4) with Trace Rock Fragments _ _ - ~ <~ and Trace Mica |

| —_— ————— S -7 (39 oSN T | | | |

1 1 1 7= N ! 1 00/0.)-I24 — ™ “Wealffered Bock: —~ — — 1 1

| | : 7 N%g " Resldual: ~ Weathered Rock: | |
2890 i T [~ . RRCITY R N4 _Orange Brown (BIOTITE GNE/SS)_ & 2890.

! ! ! . A NS Dark Gray—Brown and Orange-Tan, Fine Sandy SILT (A-4) !

| | | = | \  with Trace | 38 | | ; | |

: F?ATD Z: a% = /;;77”5 Rock iF ragments and iTrace Mica

| | | | <= W . TTOT T T A | |

3 3 3 3 R w=mT T " Resldual: 3 3
2880 [ o Weathered Rock: === > Dense fo_ Very Dense, Wet, Orange=Tan—Gray, | 2880

Dark Gray-Dark Brown and Orange-Brown (BIOTITE |GNEISS) \Si”y 39— FTne SAND (A=2=4)with Trace Mica

| | | | | | e I | | |

| | | | | | a7 I : |
| 2870 @ Artificlal Flll: Soft to Medjum_Stiff, Moist, Dark Brown, Fine Sandy CLAY (A=6) W . L I 2870

with Trace Roots; Mica, and Rock: Fragments ¢ |o‘0/o4 Z ;

| | | | | D87 | | | |

. (B Crystalilne Rock: Dark Gray (BIOTITE GNEISS) 3 T o ORY | 3 3 3

40 30 20 10 0 10 20 30 40
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} } | ‘ ‘ ' Resldual: i i
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i T i 7 I ‘ 06721 (A4)with Trace Mica _ _ _ _ _ _ i i

3 . Weathered Y4 Silty Fine SAND (A-2~4) with Trace to | !
12000 ... \Dark Gray. (BIOTITE ___{#A|.GNEISS) __ — — S o S IO 2900

! "~~~ Restdlal— . Residual: ! !

3 3 eslquar: Wet, Orange+Dark Gray Fine Sandy SILT | 3
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| SAND (A-2-4) with () Trdce Rock _ _ = — " | | |

1 . _Fragments and_Mica 1 1 1

| ' Weathered Rock: | | |

| 3 Orange—Dark ( — 3 3 1
2860 (BIOTITE -GNE1SSL ] ‘ = e e 2880

| =T = =TT | | | | |

| | | | ~ | | |

| | | | | - FIAD | | | |

| | | | | | Weathered Rock: | | | |
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NCDOT BORE SINGLE 17BP_GEO_BH_BRDG20005.GPJ NC_DOT.GDT 8/10/21

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 6

WBS 17BP.11.R.152 | TIP SF-20005 | COUNTY ALLEGHANY | GEOLOGIST M. Arnold

SITE DESCRIPTION Bridge No. 20005 on SR 1133 (Pine Swamp Rd.) over Little River GROUND WTR (ft)
BORING NO. EB1-A STATION 12+17 OFFSET 23 ftLT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 29212 ft TOTAL DEPTH 4.3 ft NORTHING 993,646 EASTING 1,369,424 24 HR. Dry

DRILL RIGHAMMER EFF./DATE DIEDRICH D-050

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER D. Tignor

START DATE 06/23/21

COMP. DATE 06/23/21

| SURFACE WATER DEPTH N/A

ELEV| 2FRy [DEPTH|_BLOW COUNT BLOWS PER FOOT sawp. (W cL> SOIL AND ROCK DESCRIPTION
® 1 @ (® | osit | 05ft | 0.5t | |0 %5 50 75 100 | No. | /mol| G | ELev. DEPTH (ft)
2925
292127 00 GROUND SURFACE 0.0
2920 T 2 1 T 1l M ARTIFICIAL FILL
T it T Brown, Fine Sandy SILT (A-4) with Trace __ _2.0|
B e T Roots
291774+ 35 e - - Tl ————— REDUAC I 4,
100/0.3@H

j

Dark Gray, Silty Fine SAND (A-2-4) with
Trace Rock Fragments, Micaceous

WEATHERED ROCK
Dark Gray (BIOTITE GNEISS)

Boring Terminated by Auger Refusal at
Elevation 2,916.9 ft in Weathered Rock
(BIOTITE GNEISS)

Note:
Auger Skewed at 4.3'




NCDOT BORE SINGLE 17BP_GEO_BH_BRDG20005.GPJ NC_DOT.GDT 8/10/21

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 7

WBS 17BP.11.R.152 | TIP SF-20005 | COUNTY ALLEGHANY | GEOLOGIST M. Arnold

SITE DESCRIPTION Bridge No. 20005 on SR 1133 (Pine Swamp Rd.) over Little River GROUND WTR (ft)
BORING NO. EB1-A(1) STATION 12+13 OFFSET 18ftLT ALIGNMENT -L- 0 HR. 14.0
COLLARELEV. 2,921.0ft TOTAL DEPTH 33.8 ft NORTHING 993,647 EASTING 1,369,418 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE DIEDRICH D-050

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER D. Tignor

START DATE 06/24/21

COMP. DATE 06/24/21

| SURFACE WATER DEPTH N/A

L
ELEV EiBy [DEPTH| _BLOW COUNT BLOWS PER FOOT sawp. W 0 SOIL AND ROCK DESCRIPTION
@™ " | ™ |ost|ost|osf| |0 % %0 » 100] | No. LAmoi| 6 | Etev DEPTH (ft)
2925 |
202101 0a B GROUND SURFACE 0.0|
2920 ] 6 6 5 ;11 M ARTIFICIAL FILL
| YA R Brown, Fine Sandy SILT (A-4) with Trace ,__ _20]
20175+ 35 e e I - O S Rootsand Mica_ _ _ _ _ /
: 227 ||d-"| - M RESIDUAL
2915 E S Yellow-Brown, Silty Fine SAND (A-2-4) with
- S~ Trace Roots and Mica
i T~ -
29125+ 85 g oo
] == K .
] 23 | 53 4702 R ;T s WEATHERED ROCK
2910 _| i Orange-Dark Brown and Dark Gray
4 (BIOTITE GNEISS)
29075 135
4 100/0.5 © 100/0.5
2905 __ S
2,904.0 17.0]
b ol 185 I R =i B I IR - E RESIDUAL
E 26 21 29 . .5()"" ot Dark Gray-Dark Brown, Silty Fine SAND
2900 __ ) \'\ C
289751 235 N
] 233 | 33 o |
2895 7 R
J R P 28%40 _ _ _ _ _______ ___ __ _ _ __ __ 2710
2,892 5T 285 A WEATHERED ROCK
§ T . 100/0_3# Dark Gray-Dark Brown (BIOTITE GNEISS)
2890 __ o
2,887.5T 335 oo 2,887.2 33.8
100/0. 100/0.3®

Boring Terminated at Elevation 2,887.2 ft in
Weathered Rock (BIOTITE GNEISS)

Note:
Surficial Organic Soils: 0.0'-0.1'




NCDOT BORE SINGLE 17BP_GEO_BH_BRDG20005.GPJ NC_DOT.GDT 8/6/21

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 8

WBS 17BP.11.R.152 | TIP SF-20005 | COUNTY ALLEGHANY | GEOLOGIST M. Arnold

SITE DESCRIPTION Bridge No. 20005 on SR 1133 (Pine Swamp Rd.) over Little River GROUND WTR (ft)
BORING NO. EB1-C STATION 12+12 OFFSET 2ftLT ALIGNMENT -L- 0 HR. 34.0
COLLARELEV. 2919.2ft TOTAL DEPTH 38.7 ft NORTHING 993,640 EASTING 1,369,404 24 HR. 8.5

DRILL RIGHAMMER EFF./DATE DIEDRICH D-050

HAMMER TYPE  Automatic

| DRILL METHOD H.S. Augers

DRILLER D. Tignor

START DATE 06/23/21

COMP. DATE 06/23/21

| 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 10| | No. |/moll ¢ | Elev.m DEPTH (ft)
2920 ot 00 —2,919.2 GROUND SURFACE 0.0
7 2 3 3 *6' T ARTIFICIAL FILL
1 | Dark Gray-Brown, Clayey Fine Sandy SILT
2915 291571 35 | . (A-4) with Trace Roots, Mica, and Gravel
] 1 2 T | Hs
- \ - - . -
7 N 29122 g
201074 85 AN RESIDUAL
2910 ] 5 10 13 \. Orange-Dark Gray, Silty Fine SAND (A-2-4)
] A o Ss-8 with Trace Rock Fragments and Mica
1 .- s-\-’\\-s—;; 20072 10
005 7L 135 Tl WEATHERED ROCK
2905 5 {00703 100059 Orange-Dark Gray (BIOTITE GNEISS)
] oo 20022  _ _ _ _ _ __ __________ 119
] N RESIDUAL
2000 [2A0OLFABE 4ot LT Dark Gray-Brown, Silty Fine SAND (A-2-4)
] N 871 with Trace Rock Fragments with Trace Mica
] Co /'/(' : 28972 o 20
] o Dark Gray-Brown, Fine Sandy SILT (A-4)
i Y
2895 28957 23.5 v with Trace Rock Fragments with Trace Mica
] 7 8 | 27 o
28007+ 285 ) \\'\' -
2890 . ON1C
] 41 | 41 | 34 .75
] TR
] RN
] T CRYSTALLINE ROCK
2885 A8 338 o “60/0.1® Dark Gray (BIOTITE GNEISS)
1 28822 g9
] WEATHERED ROCK
28807+ 385 C e 38.7
= 0070 100/0.2® Dark Gray (BIOTITE GNEISS) 20

Boring Terminated at Elevation 2,880.5 ft in
Weathered Rock (BIOTITE GNEISS)




NCDOT BORE SINGLE 17BP_GEO_BH_BRDG20005.GPJ NC_DOT.GDT 8/6/21

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 9

WBS 17BP.11.R.152 | TIP SF-20005 | COUNTY ALLEGHANY | GEOLOGIST C. Ranieri

SITE DESCRIPTION Bridge No. 20005 on SR 1133 (Pine Swamp Rd.) over Little River GROUND WTR (ft)
BORING NO. EB1-B STATION 12+09 OFFSET 15ftRT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 29171 ft TOTAL DEPTH 48.9 ft NORTHING 993,634 EASTING 1,369,387 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE DIEDRICH D-050

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER D. Tignor START DATE 07/15/21

COMP. DATE 07/15/21

| SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tE)V ELEV DE(E)TH o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft : ! . NO. | /moll 6 | ELev. DEPTH (ft)
2920 |
291711 00 GROUND SURFACE 0.0
T 3 3 3 *6'_ jj M ARTIFICIAL FILL
2915 A1 Brown, Fine Sandy SILT (A-4) with Trace ,_ _2.0|
20136+ 35 e T e e I o S O Rootsand Mica _ _ _
+ WOH|WOH| 2 ‘2 - - M Dark Brown, Fine Sandy CLAY (A-6) with 4.4
T N - Trace Roots, Mica, and Rock Fragments
2910 T N\ Light Brown, Fine Sandy SILT (A-4) with 7.0
I N\ Trace Mica N
29086+ 85 o 1o |y S\ - - R R I I B 0 b RESIDUAL — — — — —
1 o 3215 — M Gray-Brown, Silty Fine to Coarse SAND
1 . Tm——l. . .. (A-2-4) with Trace Rock Fragments and Mica
2905 1 = 29061 _ _ _ _ _ _ _ _ . o120
1 WEATHERED ROCK
2,903 6__ 135 13 55 =7 i '106/{09 W Gray-Brown (BIOTITE GNEISS)
2900 T C 29001  _ _ o oo
1 i I RESIDUAL
2,898 6__ 185 31 30 17 . -] .. W Orange-Brown, Silty Fine to Coarse SAND
T ®47_ T (A-2-4) with Trace Mica
1 T~
2895 I =
2,893 6+ 235 SN sid
T 10 [100/0.4 N .
1 ~ 100049 WEATHERED ROCK
1 Orange-Brown (BIOTITE GNEISS)
2890 1 28901 _ _ _ _ _ _ _ _ . 210
1 o A= RESIDUAL
2,888 6__ 285 11 15 23 Y _f_’_’ W Orange-Tan, Fine Sandy SILT (A-4) with
1 LA Trace Mica
~
2885 T T 28851 _ _ o o320
1 N L Orange-Tan-Gray, Silty Fine SAND (A-2-4)
28836 335 5 1 os | 58 RN o with Trace Mica
®s1 W
1 . ././ wol .
2880 __: 7 o
2,878 6+ 385 R
I 10 16 20 - .36- R W
1 -
4 R i
2875 I <
28736+ 435 S~
I 12 | 40 |60/0.4 LT L —— )]
T © 1000.9® B WEATHERED ROCK
1 o | Orange-Brown (BIOTITE GNEISS)
2870 I [
2,868 6 485 070 N v C 2.868.2 489
1 AL 100/0.4 B Boring Terminated at Elevation 2,868.2 ft in
T B Weathered Rock (BIOTITE GNEISS)




NCDOT BORE SINGLE 17BP_GEO_BH_BRDG20005.GPJ NC_DOT.GDT 8/6/21

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 10

WBS 17BP.11.R.152 | TIP SF-20005 | COUNTY ALLEGHANY | GEOLOGIST M. Arnold

SITE DESCRIPTION Bridge No. 20005 on SR 1133 (Pine Swamp Rd.) over Little River GROUND WTR (ft)
BORING NO. EB2-A STATION 12+95 OFFSET 23 ftLT ALIGNMENT -L- 0 HR. NM
COLLARELEV. 2916.1ft TOTAL DEPTH 38.6 ft NORTHING 993,577 EASTING 1,369,462 24 HR. 6.0

DRILL RIGHAMMER EFF./DATE DIEDRICH D-050

| DRILL METHOD H.S. Augers

HAMMER TYPE  Automatic

DRILLER D. Tignor

START DATE 06/24/21

COMP. DATE 06/24/21

| 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 10| | No. |/moll ¢ | Elev.m DEPTH (ft)
2920 |
291611 00 [ 2,916.1 GROUND SURFACE 0.0
2915 | 1 1 2 a M RESIDUAL
] .. Tan-Brown-Dark Gray, Silty Fine to Coarse
29126+ 35 l. ... SAND (A-2-4) with Trace Roots, Rock
p WOH [WOH |WOH ‘0- R M Fragments, and Mica
2910 N T~ \ 4
- .\.\ ~
29076+ 85 SR ‘\\-\- EEEEE
] “o s s © T~ ggr | [Ss16 | 17%
2905 7 LIS
1 ~J 29040 _ _ _ _ ___ ____ _ _ _ _ __ 120
29026+ 135 T WEATHERED ROCK
i H00/0 5 - 100059 Dark Gray (BIOTITE GNEISS)
2900 7 o
J . . ] 2891 _ _ _ _ _ __ _ ___ _ ___ _ _ 170
| i D IR T RESIDUAL
2,897 6_ 185 11 9 11 =T o W Dark Gray-Dark Brown, Silty Fine SAND
2805 i L2 (A-2-4) with Trace Rock Fragments and Mica
] ST e==C 8041 _ _ _ _____________ 2o
i L WEATHERED ROCK
2.892 6_ 235 21 [79/0.4 .. ﬁ Orange-Dark Gray (BIOTITE GNEISS)
i . 100/0.9
2890 7
28891 2710
| o e T RESIDUAL
2,887 6_ 285 4 3 P! . == - Orange-Dark Brown, Silty Fine SAND (A-2-4)
2885 _ o= . . Sat. with Trace Rock Fragments and Mica
] = ==== e840 _ _ _ _ ____________ 3o
i L WEATHERED ROCK
2.862 6_ 315 27 32 68 . + Sat 7z Orange-Dark Brown (BIOTITE GNEISS)
i . 100/1.0 :
2880 7 :
| 28791 __ __ __ 370
i L CRYSTALLINE ROCK
e K] o01® \ Dark Gray (BIOTITE GNEISS) 385

Boring Terminated with Standard
Penetration Test Refusal at Elevation
2,877.5 ft in Crystalline Rock (BIOTITE
GNEISS)

Note:
Surficial Organic Soils: 0.0'-0.1'




NCDOT BORE SINGLE 17BP_GEO_BH_BRDG20005.GPJ NC_DOT.GDT 8/6/21

GEOTECHNICAL BORING REPORT SHEET 11
BORE LOG

WBS 17BP.11.R.152 | TIP SF-20005 | COUNTY ALLEGHANY | GEOLOGIST M. Arnold
SITE DESCRIPTION Bridge No. 20005 on SR 1133 (Pine Swamp Rd.) over Little River GROUND WTR (ft)
BORING NO. EB2-B STATION 12+83 OFFSET 10ftRT ALIGNMENT -L- 0 HR. 12.5
COLLARELEV. 2,916.9 ft TOTAL DEPTH 39.8 ft NORTHING 993,572 EASTING 1,369,427 24 HR. FIAD
DRILL RIGHAMMER EFF./DATE  DIEDRICH D-050 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER D. Tignor START DATE 06/24/21 COMP. DATE 06/24/21 | 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 10| | No. |/moll ¢ | Elev.m DEPTH (ft)
2920 L
2916 q“ 00 i 2,916.9 GROUND SURFACE 0.0
1 2 2 2 +4_ . R RESIDUAL
2915 £ Tan-Brown, Silty Fine SAND (A-2-4) with
29134 35 |- - - - Trace Roots and Mica
+ 1 1 0 SRR
i $ 1
1 TS -
2910 1 N 20009 70
1 I T Orange-Dark Brown, Silty Fine to Coarse
29084 88 1 41— | DTN \_SAND (A-1-b) with Trace Rock Fragments 88}
T - \.‘3‘} - Orange-Dark Brown-Dark Gray, Fine Sandy
2905 I s \Q - SILT (A-4) with Trace Mica
~N
29034T 135 s N
-+ 9 33 42 - e e . - e e . ---\- - — 141
1S S 975 White-Orange-Dark Gray, Silty Fine SAND
20| T Pal ey _(WEHWINLMe RockFragments )
1 R R . Orange-Dark Gray, Fine Sandy SILT (A-4)
2,898 4__ 18.5 7 7 15 Coe e ,././. . . with Trace Mica
1 . @22, . ..
2895 I S oL 28049 . jy
1 A R I C WEATHERED ROCK
289343 235 oo e - Orange-Dark Gray-Dark Brown (BIOTITE
1 N L GNEISS)
2890 I 7 | 28809 _ _ __ ___ ___ ______ 210
1 A O I A CRYSTALLINE ROCK
288841 288 (oo A N e .60,0_1+ P Orange-Dark Gray (BIOTITE GNEISS)
-+ T T T T I// -
2885 I ﬁ'r‘/'f'_
28834T 335 =
+ 60/0.1 s e e ] - 60019 "'Tj—
2850 -+ 1 2,879.4 37.5
287847 385 St ST ST ST w RESIDUAL
T B[ 3B[6703] | - - - - |- | s b r—587| Orange-Dark Gray, Fine Sandy SILT (A-4) —39%
\ with Trace Mica
WEATHERED ROCK
Orange-Dark Gray (BIOTITE GNEISS)

Boring Terminated at Elevation 2,877.1 ft in
Weathered Rock (BIOTITE GNEISS)

Note:
1) Surficial Organic Soils: 0.0'-0.1'
2) Softer Drilling Indicated by Driller at 37.5'




GEOTECHNICAL BORING REPORT SHEET 12
BORE LOG

NCDOT BORE SINGLE 17BP_GEO_BH_BRDG20005.GPJ NC_DOT.GDT 8/6/21

WBS 17BP.11.R.152 | TIP SF-20005 | COUNTY ALLEGHANY | GEOLOGIST M. Arnold
SITE DESCRIPTION Bridge No. 20005 on SR 1133 (Pine Swamp Rd.) over Little River (Sheet Pile Wall) GROUND WTR (ft)
BORING NO. W-1 STATION 11+87 OFFSET 1 ft RT ALIGNMENT -DRV2- 0 HR. Dry
COLLARELEV. 2,919.4 ft TOTAL DEPTH 14.2 ft NORTHING 993,634 EASTING 1,369,500 24 HR. 10.0
DRILL RIGHAMMER EFF/DATE  DIEDRICH D-050 | DRILL METHOD H.S. Augers HAMMER TYPE  Automatic
DRILLER D. Tignor START DATE 06/22/21 COMP. DATE 06/22/21 | 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 10| | No. |/moll ¢ | Elev.m DEPTH (ft)
2204, ot ag 29194 GROUND SURFACE 0.0
" ¥ 7 5 7 +9 11 -1 - : ARTIFICIAL FILL U.7
T B Brown, Silty Fine SAND (A-2-4) with Trace
201591 35 v Roots and Gravel
2915 1 6 5 5 ‘ Yellow, Fine Sandy SILT (A-4) with Trace
1 . _19\_ ... . .. . Mica and Gravel
T s Eab SO IR B 29124 10
T N RESIDUAL
2910 29109, 85 57 32 1 R R B < 07 Orange-Gray-Dark Brown, Silty Fine SAND
T - \-.Io& - (A-2-4) with Trace Mica
T - '\\'\ 29074 120
T R WEATHERED ROCK
290591 135 P P P P
O -Gray (BIOTITE GNEISS 14.2
70 [30/0.2 100/0.73_ - range-Gray ( )

Boring Terminated at Elevation 2,905.2 ft in
Weathered Rock (BIOTITE GNEISS)




North Carolina Department of Transportation Sheet 13
Division of Highways
Materials and Test Unit
Soils Laboratory
T.LLP. ID NO.: SF-20005
DESCRIPTION: Bridge No. 20005 on SR 1133 (Pine Swamp Rd.) over Little River
REPORT ON SAMPLES OF: SOIL FOR QUALITY
F&R PROJECT #: 66Z-0096 COUNTY: Alleghany
DATE SAMPLED: 6/21 RECEIVED: 7/21
SAMPLED FROM: -L- REPORTED: 7/21
SUBMITTED BY: C. Wang BY: D. Council
TEST RESULTS

PROJ. SAMPLE NO. SS-8 SS-16
BORING NO. EB1-C EB2-A
Retained #4 Sieve % 20.3 7.6
Passing #10 Sieve % 73.5 87.3
Passing #40 Sieve % 60.3 73.2
Passing #200 Sieve % 21.6 25.2
SOIL MORTAR - 100%

Coarse Sand Ret - #60 % 32.0 28.7

Fine Sand Ret - #270 % 45.8 50.6

Silt 0.053 - 0.010 mm % 12.7 14.7

Clay <0.010 mm % 9.5 6.0
L.L. NP NP
P.L. NP NP
P.l. NP NP
AASHTO Classification A-2-4 A-2-4
Station 12+12 12+95
Offset 2'LT 23'LT
Depth (ft) 8.5 8.5

to 10.0 10.0

Alignment -L- -L-
Moisture Content (%) 16.3 16.7
Organic Content (%) NT NT
NP = Not plastic
NT = Not tested
ND = Not Determined W.P. Alton, P.E.

CL = Centerline

Soils Engineer




Sheet 14
Bridge No. 5 on SR 1133 (Pine Swamp Rd.) over Little River
SITE PHOTOGRAPHS

Photograph No. 2: Proposed Bri View Ioking from EB2 to EBl

Project: 17BP.11.R.152 TIP: SF-20005 August 2021
Bridge No. 5 on SR 1133 (Pine Swamp Rd.) over Little River Alleghany County, North Carolina
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Memorandum to:

FROM:

WBS Element No.:

FROEHLING & ROBERTSON, |

NC.

Engineering Stability Since 1881

310 Hubert Street
Raleigh, North Carolina 27603-2302
T 919.828.3441 | F 919.828.5751

NC Engineering License # F-0266
September 20, 2021
Mr. Sam Cullum, P.E.
Structures Department Manager/Office Manager

Kisinger Campo & Associates

Cheng Wang, P.E.
Froehling & Robertson, Inc.

17BP.11.R.152

TIP No.: SF-20005
County: Alleghany
Description: Bridge No. 5 on SR 1133 over Little River

F&R Project No.:

Subject:

667-0096

Design Scour Elevation

After a review of the geologic conditions encountered at the site, Froehling & Robertson, Inc.
has determined the design scour elevations as noted below:

Location Theoretical Scour | Historical Scour Design Scour Does DSE impact
Elevation (feet) Elevation (feet) Elevation (feet) end bents?
End Bent 1 2,895.8 2,908.8 2,902.0 No
End Bent 2 2,895.8 2,908.8 2,904.0 No

The Theoretical Scour Elevation was estimated from the Bridge Survey and Hydraulic Design
Report dated 9/15/21. The subsurface investigation at the site has revealed residual soils at the
channel bottom, and consist of silty sand, sandy silt, and weathered rock at elevations generally
ranging from 2,912.0 to 2,899.1 feet. These materials are resistant to scour and the Design
Scour Elevation has been raised from the Theoretical Scour Elevation.

If you have any questions regarding this memo, please call Cheng Wang, Ph.D., P.E. at 919-828-
3441.

Corporate HQ: 3015 Dumbarton Road Richmond, Virginia 23228 T 804.264.2701 F 804.264.1202 www.fandr.com

VIRGINIA ¢ NORTH CAROLINA ¢ SOUTH CAROLINA ¢ MARYLAND e DISTRICT OF COLUMBIA

A Minority-Owned Business
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GEOTECHNICAL BORING REPORT SHEET 9
BORE LOG

NCDOT BORE SINGLE 17BP_GEO_BH_BRDG20005.GPJ NC_DOT.GDT 8/6/21

WBS 17BP.11.R.152 l TIP SF-20005 - I COUNTY ALLEGHANY | GEOLOGIST C. Ranieri
SITE DESCRIPTION Bridge No. 20005 on SR 1133 (Pine Swamp Rd.) over Little River GROUND WTR (ft)
BORING NO. EB1-B STATION 12+09 OFFSET 15ftRT ALIGNMENT  -L- 0 HR. Dry
COLLARELEV. 2,917.1ft TOTAL DEPTH 48.9 ft NORTHING 993,634 EASTING 1,369,387 24 HR. FIAD
DRILL RIG'HAMMER EFF./DATE DIEDRICH D-050 I DRILL METHOD H.S. Augers HAMMER TYPE Autometic
DRILLER D. Tignor START DATE 07/15/21 COMP. DATE 07/15/21 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-ﬁE)V ELEV DE(ft)T H % 2 . \/ ) SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5ft | |0 25 | ) 10 NO. |/mol| ¢ | ELEV. (i DEPTH (ft
2920 -
291711 00 ™ 29171 GROUND SURFACE 0.0
T 3| 3 | 3 YIS ARTIFICIAL FILL
2015 < 2,915.1_ Brown, Fine Sandy SILT (A-4) with Trace ,__ _2.0]
291364 35 R o F Rootsand Mica  _ _ __
T+ WOH [WOH| 2 . M 2912.7  Dark Brown, Fine Sandy CLAY (A-6) with 4.4
1 7 ;7/-7&5/ Trace Roots, Mica, and Rock Fragments
2910 T st 2.910.1 Light Brown, Fine Sandy SILT (A-4) with 7.0
T R W Trace Mica 477
B N I BT R Ty . RESIDUAL
1 M Gray-Brown, Silty Fine to Coarse SAND
1 R i el . (A-2-4) with Trace Rock Fragments and Mica
2905 i 2,905.1 120
L L. L. WEATHERED ROCK
29036 138 Lt DDl i W Gray-Brown (BIOTITE GNEISS)
1 . 1001.0 )
2900 1 S 2,900 oo 470
4 RESIDUAL
2898 6-_ 185 31 30 17 Orange-Brown, Silty Fine to Coarse SAND
T w (A-2-4) with Trace Mica
2895 T I
28936+ 235 N B B N -
~ 28931 24.0
T 10 [ DS I I I 2 AR ROk
1 Orange-Brown (BIOTITE GNEISS)
2890 T /é 28901 270
1T RESIDUAL
2.888.67 285 T 5 T 23 D R Pl R Orange-Tan, Fine Sandy SILT (A-4) with
1 U < A A W Trace Mica
~N
2885 T TN 28854  _ _ _ _ ___ __________ 320
1 o NG L. Orange-Tan-Gray, Silty Fine SAND (A-2-4)
2,883 6_- 314 15 26 55 P e . L. _\_\ . with Trace Mica
1 AR R IR > L, W
4 - ././
2880 R P
?8786--’38‘3 N IR <t ~. .
-+ 10 16 20 - - - - - .361' R - .. W . \\
[~
2875 T —~<
28736F 435 N S 2,873.1 44.0
i B i D D B B T T T T WEATREREDROCK |
T . loons Orange-Brown (BIOTITE GNEISS)
2870 T ‘
2 868.6+ 485 - 28682 48.9
T 100/0. 100/0.48 Boring Terminated at Elevation 2,868.2 ft in
T r Weathered Rock (BIOTITE GNEISS)
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GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 11

WBS 17BP.11.R.152 | TIP SF-20005 l COUNTY ALLEGHANY l GEOLOGIST M. Arnold

SITE DESCRIPTION Bridge No. 20005 on SR 1133 (Pine Swamp Rd.) over Little River GROUND WTR (ft)
BORING NO. EB2-B STATION 12+83 OFFSET 10ftRT ALIGNMENT -L- 0 HR. 12.5
COLLARELEV. 2,916.9 ft TOTAL DEPTH 39.8 ft NORTHING 993,572 EASTING 1,369,427 24 HR. FIAD

DRILL RIGHAMMER EFF./DATE DIEDRICH D-050

| DRILL METHOD H.S. Augers

HAMMERTYPE  Autometic

DRILLER D. Tignor

START DATE 06/24/21

COMP. DATE 06/24/21

| SURFACE WATER DEPTH N/A

PJ NC_DOT.GDT 8/6/21

NCDOT BORE SINGLE 17BP_GEO_BH_BRDG20005.G

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'(-f'f)v ELEV DE(%T H 0 v 0 SOIL AND ROCK DESCRIPTION
(f) 0.5ft | 0.5ft | 0.5ft | |0 25 A 75 100] | NO. | /mol| 6 | Etev. @ DEPTH (ft)
2920 |
29169 00 [ 2916.9 GROUND SURFAGE 0.0
T 2 2 2 + .- - M RESIDUAL
2915 £ Tan-Brown, Silty Fine SAND (A-2-4) with
29134T 35 - - - - T Trace Roots and Mica
4 1 1 0 ‘1. - . e - . W
1 (T e
1 RN A
2910 1 vt 20909 _ _ g
oonoat o P . Orange-Dark Brown, Silty Fine to Coarse
SRS B R R TS oot 2:906-+==SAND (A-15) With Trace Rock Fragments 88|
T - -\.‘1‘} at. Orange-Dark Brown-Dark Gray, Fine Sandy
2905 T - SILT (A-4) with Trace Mica
290344 1358 L 1 . . 29028 14.1
+ w White-Orangg—Dayk Gray, Silty Fine SAND
2900 T 2,899.9 (h2-4) with Litle RockFragments 7|
1 T Orange-Dark Gray, Fine Sandy-SILT (A-4)
28984T 185 - > :
I 7 7 15 ... ..22,./. 15,4 W with Trace Mica
2895 T B A TR ————— 20|
4 WEATHERED ROCK
28934F 235 H0070.3 Orange-Dark Gray-Dark Brown (BIOTITE
1 ’ GNEISS)
2890 1 2899 _ o o0
4 1A CRYSTALLINE ROCK
e R A Orange-Dark Gray (BIOTITE GNEISS)
. >
1 A
(P
2885 T >N
™
2883 4T 335 I Z
+ 60/0.1 - -60/0.1 in
I . R <
2880 -+ . &—2,879.4 375
2878 4T 385 s w 58779 RESIDUAL 39.0
i 13 | 33 [67/0.3 " lobiog 587717 Orange-Dark Gray, Fine Sandy SILT (A-4) 358

with Trace Mica

WEATHERED ROCK
Orange-Dark Gray (BIOTITE GNEISS)

Boring Terminated at Elevation 2,877.1 ft in
Weathered Rock (BIOTITE GNEISS)

Note: -
1) Surficial Organic Soils: 0.0'-0.1"
2) Softer Drilling Indicated by Driller at 37.5'
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SITE_DATA
INFORMATION TO BE SHOWN ON_PLANS .
WS EL Taken @ River Siafion 2690.05 Drainage Area 13.0. SQUARE MILES Source . USGS STREAM STATSQL2 LIDAR DATA 5 BRIDGE SURVEY & HYDRAULIC DESIGN REPORT
Design: Discharge 2600, cfs.  Frequency 25 yr. Elev. 2918.0. ft. River Basin NEW. Character _RURAL - REGION. 2 :,,’ N. C. DEPARTMENT OF TRANSPORTATION
Base Flood: Discharge 3600 . cfs.  Frequency 100 yr.  Elev. 29197 . Stream  Classification (Such as Trout, High Quality Water, etc.) TR E‘ DlVE{%’;AS_FIC?%:\#AYS
o
Overtopping: Discharge 3340 cfs.  Frequency 50+ ... yr. Elev. 2918.7. . f. Data on Existing Structure .1@40-6" TIMBER DECK ON. STEEL BEAMS; TIMBER CAPS ON.TIMBER PILES g
AT STA 13+85 - LT E RALEIGH, N. C.
Total Waterway Opening 257 st E —_—
Waterway Opening Below 100yr. WS EL. 257, st S 1D. No.. SF-020005 Project No. _..17BP.1L.R152 Proj. Station L-12+48
ADDITIONAL INFORMATION AND COMPUTATIONS Debris Potential:  Low Moderate ... X High 8 SQ. FT. WEIR FLOW g‘ . )
Dafa on Structures Up and Down Stream 020040 - 3400/ UPSTREAM - SR 1133 - 1@30"-2'/1@35-071@30" | & County ... ALLEGHANY Bridge Over LITTLE. RIVER s mandge Inv. No.. 020005
IS )
HYDROLOGY. HISTORICAL FLOOD. INFORMATION: LOCAL RESIDENT. DEBBIE. JOINES PPC_CORED SLAB ON_ CONCRETE CAPS AND,_PILES: 020145 - 7700’ DOWNSTREAM — SR1128 Q: On Highway. (PINE SWAMP. RD.) Between HWY.18. and (FRASER.RD.)
v, 1@70-0"; 24” PPC CORED SLAB ON 4’ CONCRETE CAPS AND PILES
DRAINAGE AREA = 13.0 sq.mi.  REGION 2 HAS, LIVED AT 5291 PINE SWAMP. RD. FOR 30+ YEARS. SHE STATED 1@30'-0” - TIMBER FLOOR ON PPC |-BEAMS AND CAPS ;\ Recommended Structure 1@
g
USGS. SIR. 2009-5158 SAY. THAT THE BRIDGE HAS OVERTOPPED, TWICE IN THE LAST 30, YEARS. Design Control Elev. 2917.0, ft. 1" BELOW SHOULDER POINT AT SAG :‘
Q.= 288 (13.0]= 1902 1900 MOST RECENT_HIGH. WATER EVENT. WAS.IN_ 2018 WHERE SHE Gage AT THE Period of Records NA yrs. & Recommended Widih of Roadway ... 27107 CLEAR ROADWAY Skew 108
Qzs_..=..398 (13.0) = 2550 2600 STATES. THE WATER WAS_ONLY. A_FEW . INCHES BELOW. THE BRIDGE Max. Discharge NA cfs.  Date NA. Frequency NA <; Recommended Lacation is l Af, Down) Stream from  Existing Crossing, 60" PSTREAM,
Qsp. = 479 (13.0) = 3020 3000 SHE_ALSO_ MENTIONED_ THAT THERE HAS BEEN NO_FLOODING. Historical Flood Information: BRIDGE OVERTOPPED TWICE IN 30 YEARS . :__' Latitude 36.46118 Longitude ~81.14400
Quoo. = 575 (13.0] = 3580 3600 OF THE ROADWAY FROM. ROADSIDE DITCHES AND. THE ONLY ISSUE Dote. NA_Elev. NA._#.Et. Freq. NA.yr Source MR DAVID wavNE feried o o e
a 704 3.0/ 4830 4800 . o ok woce b, s i e (fg&‘xﬁ“ﬁ‘;ﬁﬁzﬁ‘%, Period of . o Statewide Tier [ Regional Tier [ Sub-Regional Tier X
500 .= -0 = HAS BEEN THE TWOTIMES THE BRIDGE HAS BEEN OVERTOPPED Date Elev.. NA _ft.Est. Freq. . 50+ yr Source Knowled 30 3 o
USGS FLOWS USED_FOR DESIGN -~ ¢ e Period of " 2 Bonch Mork is  BM1 = STA 14+22.96 10173 LT
3 Dat¢ Elev. ft.Est. . o
ate e Est. Freq yr-Source Knowledge yrs. & Northing 993490 Easting 1369595 Elev. 2915.65 _ft. Datum: _ NAVD. 88
DESIGN . FOLLOWS SUB-REGIONAL TIER GUIDELINES. Historical Scour Info. : General NA ft. Contraction NA ... _ft. Local NA...ft. - .
. Temporary Crossing EXISTING  BRIDGE TO  REMAIN UNTIL AFTER PROPOSED IS IN PLACE
Channel Slope . .003962 ___fift Source SURVEY Normal Water Surface Elev. 29095 ft. 2
OVERTOPPING CONTRACTION SCOUR (50+ YEAR) Manning’s n: Left O.B. .....05.... Channel .....04_ ... Right O.B. .....05.... .Source .. FIELD. RECON E;
Y= Y [Q/AQIW /W] Flood Study /Status _FIS ALLEGHANY CO. EFF. 922009 REV. 1142009 Non-Encroachment  \a. =
8
Y= Y -x K = 0.69 Flood Study 100yr. Discharge ... VA __cfs. WS Elev.: With At non &Yithout NA & g
Q1= 885 cfs (SEC 2787.58 — NATURAL RUN) Q2= 3015 cfs (SEC 2680.05 BR U) o
v
W= 69 ft. (SEC 2787.58) W2= 48 ft. (SEC 2680.05 BR U) DESIGN DATA 2
Y= 5.6 ft. (SEC 2787.58) Yo= 9.5 ft Hydrological Method ... USGS. SIR 2009-5158 REGION .2 a
Y. = 5.6(3015 /885) (69 /48) =20.6" Hydraulic Design Method SF-020005 LITTLE RIVER SR 1133 USING . HEC-RAS ANALYSIS ENGINE HEC-RAS. V.5.0.7 g
Y. = 206'-95 =TIV Floods Evaluated:  Freq. Q Elev. Backwater  Bridge Opening Velocity :
[ (cfs) (&) () (tps) 2
CONTRACTION SCOUR (100 YEAR) 10 1900 29171 0. 6.7 .
- o . . 2z
Y= Y@ RIMW /W @ Soer fgtien 25 2600 29180 00 85 r
H
Yo= Y- K, = 0.9 50 3000. 2918.6 0.0 85 &
Q1= 928 cfs (SEC 2787.58 — NATURAL RUN) Q2= 2998 cfs (SEC 2680.05 BR U) 100 3600 2919.7. 0.4 79
Wi= 69 f. (SEC 2787.58) W2= 42 fi. (SEC 2680.05 BR U) 500 4800, 29209 04 7.4 g
=3 “,
Y= 5.9 ft. (SEC 2787.58) YOo= 99 ft. Waterway Opening Provided BelowDesign W.S. Elev. ...303 s,100yr W.S. Elev. ... 407 sf.Total .. 476 s, ; Designed by: JOHN_ MCNULTY, EIT "»,:
Y. = 5.9(2998 /928) (69 /42) =22.7' Average Channel Velocity (Design) ....9-0..._ fp.s. Average Overbank Velocity (Design) 39 fp.s. E Assisted by: NELSON_KING, EIT bt z
ate H
Y= 224-99' = 128 Computed Scour :  General NA #. Contraction ;'z"s(?foﬁ vﬁi’f’ #t. Local NA ft. £ Project Engineer : ERIK. AADLAND, P.E. K
2 s
Is a Floodway Revision Required? ....NA & Reviewed by: KsNoEcaeo %21




STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
HIGHWAY BUILDING
1589 MAIL SERVICE CENTER
RALEIGH, NORTH CAROLINA 27699-1589

SUBJECT: Bridge No. 5 on SR 1133 between HWY 18 and SR 1129

PREPARED BY: CW TIP NO.:
DATE: 9/21 SF-020005
CHECKED BY: WPA COUNTY: Alleghany

DATE: 9/21

END BENTS SUMMARY

END BENT 1

Pile Type:

Bottom of Cap Elevation:
Anticipated Pile Length:
Average Pile Length:
Max Factored Load:

Required Ultimate Resistance:

Required Driving Resistance:

END BENT 2

Pile Type:

Bottom of Cap Elevation:
Anticipated Pile Length:
Average Pile Length:
Max Factored Load:

Required Ultimate Resistance:

Required Driving Resistance:

NOTES

Cap on HP 12X53 Steel Piles
2917.49 ft

25 ft £ (Lt.), 32 ft + (Ctr.), 46 ft £ (Rt.)
25 ft + (Lt.), 35 ft + (Ctr.), 50 ft + (Rt.)
100 Tons/Pile

225 Tons/Pile

135 Tons/Pile

Cap on HP 12X53 Steel Piles
2913.94 ft

31 ft £ (Lt.), 21 ft + (Rt.)

35 ft + (Lt.), 25 ft + (Rt.)

100 Tons/Pile

225 Tons/Pile

135 Tons/Pile

See Notes on Sheet 2 of the Foundation Recommendations.

COMMENTS

See Comments on Sheet 3 of the Foundation Recommendations.

Obtained from PGD

Anticipated Pile Refusal Depth

Anticipated Pile Lengths Rounded Up to Nearest 5 ft
Standard loads rounded up to nearest 5 tons
AASHTO Resistance Factor=0.45

NCDOT Driving Resistance Factor = 0.75 for

WEAP Analysis with 2% PDAs

Obtained from PGD

Anticipated Pile Refusal Depth

Anticipated Pile Lengths Rounded Up to Nearest 5 ft
Standard loads rounded up to nearest 5 tons
AASHTO Resistance Factor=0.45

NCDOT Driving Resistance Factor = 0.75 for

WEAP Analysis with 2% PDAs




End Bent Geometry and Loads

Bridge Width | CS Unit Length Factored Pile Reaction (kips) | Factored Pile Reaction (tons)
250" 106 53
300" 118 59
350" 126 63
400" 132 66
- 450" 140 70
500" 154 77
55-0" 162 81
600" 170 85
650" 178 89
700" 184 92
25-0" 110 55
300" 122 61
350" 132 66
40-0" 140 70
30" 45-0" 148 74
; 500" 162 81
560" 10 e Stonced Lond = DT
600" 180 90
e 1 :
/%D /’1%27 97 AAQV 7 %f;& ﬁ,ﬁ—-
Lor —— i i _2
300" 102 51 =
350" 110 565
400" 118 59 By Otmsiie P28 TR
- 45-0" 122 61
500" 134 67 /qy -
550" 142 71 e = 2222
600" 148 74 és ' -
65-0" 156 78 Jvard U
700" 162 81 /}
25-0" 96 48 P
30-0" 108 54 __'2_%5_7 (< FN, /’_Q
35.0" 116 58
400" 122 61
S 45.0" 130 65 },/4257 @rvin res,
500" 142 iz 5""”""’%} </
550" 148 74 7/7 _ o 7th
600" 156 78 Lot s o7 2 PAs
650" 164 82 ' . - A
700" 170 85 %7,/ ) vi .
250" 100 50 a ‘ ?D 1S Strince
300" 112 56
350" 120 60 /g)? / '3ﬁ b
40-0" 126 63 i e
30 450" 136 68 ,%4_;- 7e67 7
500" 146 73 .
550" 154 77 YounA P o
600" 162 81 ! E /357
650" 170 85 )
700" 176 88 ;%t, Vs ’_Q
Bridge Width Skew Cap Length No. of Vertical Piles Pile Spacing Z/0
60/120 382" 5 8-6"
27 751105 34'-3" 5 76"
90 33-0" 5 7-6"
B0/12 418" 96"
30 A 5 g8-3"
- 90 350" 5 g-3"
60/120 452" 7 70"
33 75/105 406 7 6-0"
90 390" 7 6-0"
60/120 287 7 76"
36' 751105 437" 7 6'-6"
90 420" 7 6-6"
60/120 520" 7 80"
3y 75/105 46'-8" 7 7-0"
90 450" 7 70"




GEOTECHNICAL BORING REPORT
BORE LOG

SHEET 6

WBS 17BP.11.R.152

[ TP sF-20005

| COUNTY ALLEGHANY

| GEOLOGIST M. Arnold

SITE DESCRIPTION Bridge No. 20005 on SR 1133 (Pine Swamp Rd.) over Little River GROUND WTR (ft)
BORING NO. EB1-A STATION 12+13 OFFSET 18ftLT ALIGNMENT -L- 0 HR. 14.0
COLLARELEV. 292101 TOTAL DEPTH 33.8ft NORTHING 993,647 EASTING 1,369,418 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE DIEDRICH D050

’ |DR|LLMEIHDD H.S. Augers

J HAMMER TYPE Avtorratic

DRILLER D. Tignor

START DATE 06/24/21

COMP. DATE 06/24/21

| SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE 17BP_GEO_BH_BRDG20005.GPJ NC_DOT.GDT 8/%&/21

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E:}ﬁv ELEV DE(;';"H " A/ 0 SOIL AND ROCK DESCRIPTION
(f) 0.51 | 0.5t | 0.5t 25 50 75 100/ | No. ol & | eev DEPTH (1)
HMappmer Fflic.er g\ /.37
—
2925 i
29710 00 D [ 2,921.0 GROUND SURFACE 0.0
2920 = B8 6 5 _ﬁﬂ 7 1 'm ARTIFICIAL FILL
i kR R P ) 2919.0  Brown, FineSandyS!LT(A—él)vvithTrace — 20
2au5p a5 {1 ‘-3/ B EC2TNE POUL D 2775 ___ O — — —— I
2915 + Y et Ngh = - Yellow-Brown, Silty Fine SAND (A-2-4) with
T = o é Trace Roots and Mica
29125¢ 85 | re=/He . . & 2R =& i3
T ] 93 [47/0.2 T R :IO(.J!G-?T WEATHERED ROCK
2910 al ; Orange-Dark Brown and Dark Gray
i Y= kT (BIOTITE GNEISS)
2907 5T 135
T o0 3 © 10005
2905 B R
i 1 040 o __ 1z
L < A R -, RESIDUAL
2.902 %.. 185 36 | 21 | 29 : ’}‘/ # ‘;'_C?. “50__,.1"' T Dark Gray-Dark Brown, Silty Fine SAND
2900 ':_ R | S 3 i
2897 5+ 235 L radz. R
T 72 | 33 [ 33 - Vges |
2895 B (B cdA T T
ALyl S —~ 27.0
+ ; ; S Y g L WEATHERED ROCK
2892 57 28.4 i .. Goins - Dark Gray-Dark Brown (BIOTITE GNEISS)
2890 a1 e r
il A
28675 335 = A g F 28872 338
1 A0 1000.3%1 E Boring Terminated al Elevation 2,887.2 fl in
7 B /7 ‘£ ZL4 e r Weathered Rock (BIOTITE GNEISS)
d & &4 224 4 K
T et 1 &/ p}fﬂf:‘ﬁ/ﬁ/} 7 J{ vz, ‘/ Note:
il oy . ) _ . 1 L7777 surficial Organic Soils: 0.0-0.1'
b Y Pree refure jnat pe e ey
& e L
il @g—t ZAH S L
1 > Ple  Lensts = Byc - 7§ Sy C
] =20Iz6_ 287> 5
1 - p L
I Apbeipated Ple Legth= 92 £
:: Y 7 St / o P :
i Aerage Pl leagihe |22 b




CA culple K SEn U SPE

EERNEEEEESEs S memmman e L e e SEENEEEEESE==S B

APILE for Windows, Version 2815.7.7
Serial Number : 293783516

A Program for Analyzing the Axial Capacity
and Short-term Settlement of Driven Piles
under Axial Loading.

(c) Copyright ENSOFT, Inc., 1987-2015
All Rights Reserved

This program is licensed to :

Froehling & Robertson, Inc.
Richmond, Virginia

path to file locations 1 F:\Projects 66Z\66Z-0096 (KCA-Bridge 5 Alleghany
Co)\17BP.11.R.152_GEQ_BRDG2@8@5\NON_CADD\Foundation Recommendation\APILE\

Name of input data file 1 EB1A Axial.ap7d

Name of output file : EB1A Axial.ap7o

Name of plot output file : EB1A Axial.ap7p

Date: August 13, 2021 Time: ©9:42:33

s o ok o ook ok ook ok o ok ok

* TNPUT INFORMATION *

EEE LR R L LR LR L Lt

Bridge 5 Alleghany Co. EB1A Axial
DESIGNER W

JOB NUMBER : 66Z-08896

METHOD FOR UNIT LOAD TRANSFERS :

- FHWA (Federal Highway Administration)
Unfactored Unit Side Friction and Unit Side Resistance are used.

COMPUTATION METHOD(S) FOR PILE CAPACITY :
- FHWA (Federal Highway Administration)
TYPE OF LOADING :

- COMPRESSION

PILE TYPE :

H-Pile/5teel Pile
Page 1



DATA FOR AXIAL STIFFNESS :

- MODULUS OF ELASTICITY

- CROSS SECTION AREA

NONCIRCULAR PILE PROPERTIES :

- TOTAL PILE LENGTH, TL =

- PILE STICKUP LENGTH, PSL
- ZERO FRICTION LENGTH, ZFL

- PERIMETER OF PILE

- TIP AREA OF PILE

- INCREMENT OF PILE LENGTH
USED IN COMPUTATION =

SOIL INFORMATIONS :

DEPTH

8.0
5.50

13.5@
13.58
23.58
23.58
30.00

MAXIMUM
UNIT
FRICTION
KSF
0.10E+e8%
9.10E+08*
0.10E+08%*
0.10E+08*
©.10E+08*
0.10E+88*
6.19E+08*
a.10E+08*

LATERAL
SOIL EARTH
TYPE PRESSURE

SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND

MAXIMUM
UNIT

BEARING

KSF

9,10E+88*
@.18E+a8*
©.18E+a8*
0.10E+838*
9.16E+08*
9.10E+08*
9.10E+08*
6.18E+08*

o000 0 ®®

o000

D00 090000 ®®
®

@

UNDISTURB

SHEAR

STRENGTH
KSF

o B S e B R R Rl ]

o000 O

EB1A Axial.ap7o

©.300E+68 PSI
15.58 IN2

24.80 FT.
.80 FT.
8.00 FT.

47.65 IN.

15.58 IN2

1.80 FT.

EFFECTIVE FRICTION  BEARING

UNIT ANGLE CAPACITY
WEIGHT DEGREES FACTOR
LB/CF
115.00 29.60 .00
15.00 29.08 0.00
63.00 41.00 0.060
63.00 41.00 9.00
63.080 41.00 9.00
63.08 41.00 0.00
100.00 42.080 6.08
100.00 42.00 0.08
REMOLDED
SHEAR BLOW  UNIT SKIN UNIT END
STRENGTH COUNT FRICTION  BEARING
KSF KSF KSF
a 0.08 ©.e0 a.e0 8.008
&} 8.06 0.e0 8.00 8,00
@ 6.0 0.0 8.00 6.00
e .00 9.00 8.08 .60
e 6.0 0.00 0.00 0.6806
) 6.00 0.08 6.00 0.60
8 6.6 0.8 6.e0 0.00
5} 9.00 0.0@ 6.00 .60

# MAXIMUM UNIT FRICTION AND/OR MAXIMUM UNIT BEARING
WERE SET TO BE ©.10E+@8 BECAUSE THE USER DOES NOT
PLAN TO LIMIT THE COMPUTED DATA.

DEPTH
FT:
0.00
5.5@
5.58
13.5@
13.5@

LRFD FACTOR LRFD FACTOR

ON UNIT
FRICTION

1.6068
1.000
1.000
1.600
1.600

ON UNT
BEARIN

1.6000
1.600
1.600
1.000
1.000

-
G

Page 2



23.5@ 1.6000 1.000
23.50 1.000 1.000
3@.00 1.6608 1.0808

e ofe e ok ok ok s ok ok o o o R

* COMPUTATION RESULT *
ok kR Rk ok ok Kk

sk e s ok ook sk ok sk ok ok sk
*  FED. HWY. METHOD *

ok ook ok ok ok o ok o ok ok

PILE TOTAL SKIN END
PEMETRATION  FRICTION BEARING

FT. KIP KIP
0.00 0.0 6.1
1.e0 a.1 8.1
2.00 0.2 8.3
3.00 0.5 8.4
4.00 0.8 9.5
5.00 1.2 1.9
6.00 1.6 3.8
7.00 2.4 5.9
8.00 3,7 8.1
9.00 5.2 9,1
10.00 6.9 10.2
11.00 8.8 11.2
12.00 10.8 12.3
13.00 134 13.3
14.08 15.5 14.4
15.00 18.1 15.4
16.00 20.9 16.4
17.08 23.8 17.5
18.00 27.8 18.5
19.08 38.3 19.6
26.08 33.8 20.6
21.00 37.5 21.7
22.00 41.4 93,7
23.00 45. 25,2
24.00 C::}g.jf‘ 28.1

NOTES:

EB1A Axial.ap7o

ULTIMATE
CAPACITY
KIP

oW WU o h @ bW W WO WD

B T I I
NP NWOhWwDNhERPROUVUWRED DO D

(o B T
B O O
LSS S s

~
~ @
0o

- AN ASTERISK IS PLACED IN THE END-BEARING COLUMN
IF THE TIP RESISTANCE IS CONTROLLED BY THE FRICTION
OF SOIL PLUG INSIDE AN OPEN-ENDED PIPE PILE.

Page 3
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WEAP Parameter Calculation

Bent #: Bridge 5 EB1-A
Toe Quake Shaft Quake
Pile Type: HP12X53 | 0.0 010 |
Subsurface Conditions: | Loose/Soft or Submerged l
Layer # Top Bottom | Navg Soil Type | Shaft Damping
1 2917.5 2912.0 4 Sand 0.20
2 2912.0 2904.0 100 Sand 0.10
3 2904.0 2894.0 60 Sand 0.10
4 Sand
5 Sand
6 Sand
-
8 Toe Damping
0.12 0.15
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Froehling & Robertson, Inc.
Bridge 5 Alleghany County EB1-A

Ultimate Compression

Capacity
kips

50.0

100.0

150.0

200.0
,1250.0
27y '}300.0
340.0

~350.0

400.0

450.0

13-Aug-2021
GRLWEAP Version 2010

Maximum Maximum
Tension Blow
Stress Stress Count Stroke Energy
ksi ksi bl/ft ft kips-ft
19.47 0.00 4.8 4.80 22.39
24.40 0.00 11.1 6.08 19.34
27.52 0.14 18.8 7.07 18.12
31.93 0.01 27 .4 7.66 17.47
35.92 .4 ¢ 0.20 2 =361V </s 8.04 17.38
39.21 0.65 T80 T 845 17.82
41.26 <4-C 0.94 2« 53.8</ 8.72 18.02
4176 £, < 1.04 55.8 8.81 18.17
44.55 ., #1.37 68.5 9.23 18.76
4725 -7 0.79 85.7 9.58 19.20
,,) ///;‘ x .t/:'}.’?zf:-.'.ff { oy /’L
é!.,("z{ [ 7‘_(,:: 1 4’/ /.)-" ) }H'fe?ﬂ-Z(_' //,‘ .;__4
poA | ZA



MCDOT BORE SINGLE 17TBP GECQ BH BRDG20005.GPJ NC_DOT.GDT 821

GEOTECHNICAL BORING REPORT

SHEET 8

BORE LOG
WBS 17BP.11.R.152 | TP SF-20005 | COUNTY ALLEGHANY | GEOLOGIST M. Arnold
SITE DESCRIPTION Bridge No. 20005 on SR 1133 (Pine Swamp Rd.) over Little River GROUND WTR (ft)
BORING NO. EB1-C STATION 12+12 OFFSET 2ftLT ALIGNMENT -L- 0 HR. 34.0
COLLAR ELEV. 2,919.2ft TOTAL DEPTH 387 ft NORTHING 993,640 EASTING 1,369,404 24 HR. 85

DRILL RIGHAMMER EFF./DATE DIEDRICH D-050

| DRILL METHOD H.S. Augers

HAMMER TYPE Autormatic

DRILLER D, Tignor

START DATE 06/23/21

COMP. DATE 06/23/21

| SURFACE WATER DEPTH N/A

DRIVE W COUNT B FOOT SAMP, L
ELEV| ELeV [PRETH B HHETERTRE o SOIL AND ROCK DESCRIPTION
® | " 0.5ft | 0.5 | 0.5 | |0 25 50 73 100] | NO. | Avol| 6 | Eev @ DEPTH (1)
P,
e L e st e
F T M PLL '
e —1 +G‘ e e e + 27/75 Dark Gray-Brown, Clayey Fine Sandy SILT
1 £ 2 5 L B (A-4) with Trace Roots, Mica, and Gravel
] e e e o o B "Q NzA T Neo=g @
. . - ¥, " = ™ i .
¥ iy N //6 d QS'F; i 5% 20122 _ 1)
i il [n— A" RESIDUAL
2010 2210 7;_ 85 0 | 13 () Orange-Dark Gray, Silty Fine SAND (A-2-4)
1 Rl — S5-8 I with Trace Rock Fragments and Mica
i, CA - b R 1 USSRy VUSRI . (|
T it T o ! WEATHERED ROCK
2005 (08I F A8 or FYArd-T> il Orange-Dark Gray (BIOTITE GNEISS)
T o b N I R et e e T .|
+ RESIDUAL
p ] i e e o Dark Gray-Brown, Silty Fine SAND (A-2-4)
A w with Trace Rock Fragments with Trace Mica
I fo by s e T s S )
2 nae 7" s Dark Gray-Brown, Fine Sandy SILT (A-4)
2895 T v I W with Trace Rock Fragments with Trace Mica
i i g TRGE | v v -
3 AR P RN B~ SRR P 2472
2890.74+ 28.5 L AEeED | 2|
2890 i FE I " f“; - e, 11 @ W
X ¢ Bl i1 gb- (‘_Z/.’ R T -,., § i
+ s ol (O R [ ), b S e IRy e O S PRI
T EEE g CRYSTALLINE ROCK
2885 =+ K] el 4 Dark Gray (BIOTITE GNEISS)
T i Bt U R e SO L NI S S 42|
1 B WEATHERED ROCK
2,880 7:: < - L 28805 _ ?ﬂrk '?’“i’;éa'?;'TEthgsﬂgé o .7
# 2 - L oring Termina al @vation £, i in
1 A ELS (oo L Weathered Rock (BIOTITE GNEISS)
£ -
o say V2 /e Vf//f A€ '’ Yo wp L
I @ & 28%0 A
I O Pile Lenfh= Bl - W B
T = 29/76— 2848 -
L p L
1 = 35 g
:: / £ 7 " zifff"!'/ J e / 2 T A o :
1 Jinacpne [ € LAJEA= 57 [
gt Averige ple Leppés =




GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 9

WBS 17BP.11.R.152 I TIP SF-20005 ’ COUNTY ALLEGHANY I GEOLOGIST C. Ranieri

SITE DESCRIPTION Bridge No. 20005 on SR 1133 (Pine Swamp Rd.) over Little River GROUND WTR (ft)
BORING NO. EB1-B STATION 12+09 OFFSET 15ftRT ALIGNMENT -L- 0 HR. Dry
COLLARELEV. 2917.1ft TOTAL DEPTH 4891t NORTHING 993,634 EASTING 1,369,387 24 HR. FIAD

DRILL RIGHAMMER EFFJ/DATE DIEDRICH D050

|DRlLLNEI1-|DD H.S. Augers

HAMMER TYPE Autormatic

DRILLER D. Tignor

START DATE 07/15/21

COMP. DATE 07/15/21

| SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE 17BP_GEQ_BH_BRDG20005.GPJ MC_DOT.GDT 8/6/21

b
DRIVE N F SAMP, L
E'(-ffv ELEV DE(E)TH el i HOWR FER T RAT v o SOIL AND ROCK DESCRIPTION
) T 0.5t | 0.5t | 0.5t | |0 25 50 75 100] | No. | Avoll 6 | eev. DEPTH {f)
2020 ;
T BOc = Ze. 2F/725 e’
gzt qrt——t—t— _ "7 GROUND SURFACE 0.0
T < S o T }a " T ARTIFICIAL FILL
2915 N 48 el 2915, Brown, Fine Sandy SILT (A-4) with Tra:e ]
29138+ 35 1. N=E . .Nﬁ(’ = b AT R _\ _____ Roots and Mica
A WOH|[WCH| 2 ‘2 S g =+ = Dark amo@?s.ﬁne Sandy CLA r§ 8) with
1 % .- r:;’,;g'. . qb 27 R— \ Trace R Mica, and Rock-Fragments
2010 T g ol SR Y ¥ § Light Brown. FtTna Saany SILT (A-dywith _7-E
T race Mica
2ty Ml | 2 N %}'57 42 || @) W B T T RESIDUAL ~ — =
1 o Nl : Tl Gray-Brown, Silty Fine to Coarse SAND
i L] e e jg_" : (A-2-4) with Trace Rock Fragments and Mica
2805 - == g SR — - — WEATREREBROGK ——— — ]
29036+ 135 T R /5?? e ‘ w B Gray-Brown (BIOTITE GNEISS)
4 0o . 100M1.0 -
2900 1 ' }/. 5 17 e N - RS TR e E_ﬁr_#..h___lz.g
T - RESIDUAL
| 2 898 ﬁ: 18.5 - 37 : qf“i IR By R Orange-Brown, Silty Fine to Coarse SAND
o N .7, - | (A-2-4) with Trace Mica
2895 T g e
28936+ 235 S - SR 24.0
1 i 00049 WEATHERED ROCK
+ T Orange-Brown (BIOTITE GNEISS)
2880 2l B AR L e e e
== RESIDUAL
2558 R:: 285 9 5 1 73 Orange-Tan, Fine Sandy SILT (A-4) with
& Trace Mica
2685 - f- © 7 Orange-Tan-Gray, Silty Fine SAND (A2-4) =4
1 range-Tan-Gray, Silty Fine -2
2,503 B__ s 5 | 26 | 55 with Trace Mica
2880 1 2880.)
28786+ 385
T 0 | 16 | 20
2875 T
28736+ 435 44.0
1 A o S - EATEREDROGK T T T |
I Orange-Brown (BIOTITE GNEISS)
2870 I
2.86B.6+ 485 ) l_ 2 868.2 48.9
1 L 10004 C Boring Terminated at Elevation 2,868,2 fl in
1 I Weathered Rock (BIOTITE GNEISS)
¥ {)o0r f , -
+ s VB ek s 4 re
1 P 1y Vel 1 At Bk
1 . 4 L
1 &) Te 28720 5
ES 7 O4 P A= _— P= PFSV¥ i -
1 pile rjid= Bk - 1= 277k 4 297 - qt&
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EB1B Axial.ap7o

SRR EE PR L L R R PP e b e e e E=mmsaEEnaEE

APILE for Windows, Version 2815.7.7
Serial Number : 293783516

A Program for Analyzing the Axial Capacity
and Short-term Settlement of Driven Piles
under Axial Loading.

(c) Copyright ENSOFT, Inc., 1987-2015
All Rights Reserved

P it e e e e P EEE EEE L E L L L E L P L P LT bt 1

This program is licensed to :

Froehling & Robertson; Inc.
Richmond, Virginia

Path to file locations ¢ F:\Projects 66Z\66Z-0096 (KCA-Bridge 5 Alleghany
Co)\17BP.11.R.152_GEO_BRDG2@@@5\NON_CADD\Foundation Recommendation\APILE\

Name of input data file : EB1B Axial.ap?d

Name of output file : EB1B Axial.ap7o

Name of plot output file : EB1B Axial.ap7p

Date: August 13, 2021 Time: 16:48:22

ok ko ok ok ok ok ok ko ok ok

* INPUT INFORMATION *

LEEL R AL E LR

Bridge 5 Alleghany Co. EB1B Axial
DESIGNER W

JOB NUMBER : 66Z-8896

METHOD FOR UNIT LOAD TRANSFERS :

- FHWA (Federal Highway Administration)
Unfactored Unit Side Friction and Unit Side Resistance are used.

COMPUTATION METHOD(S) FOR PILE CAPACITY :
- FHWA (Federal Highway Administration)
TYPE OF LOADING :

- COMPRESSION

PILE TYPE :

H-Pile/Steel Pile
Page 1



DATA FOR AXIAL STIFFNESS :

- MODULUS OF ELASTICITY

EB1B Axial.ap7o

0.308E+88 P51

- CROSS SECTION AREA 15.5@ IN2
NONCIRCULAR PILE PROPERTIES :
- TOTAL PILE LENGTH, TL - 46.08 FT.
- PILE STICKUP LENGTH, PSL = .88 FT.
- ZERO FRICTION LENGTH, ZFL = @.8e FT.
- PERIMETER OF PILE = 47.65 IN.
- TIP AREA OF PILE 15.50 IN2
- INCREMENT OF PILE LENGTH
USED IN COMPUTATION = 1.e@ FT.
SOIL INFORMATIONS :
LATERAL EFFECTIVE FRICTION  BEARING
SOIL EARTH UNIT ANGLE CAPACITY
DEPTH TYPE PRESSURE  WEIGHT DEGREES FACTOR
FTs LB/CF
@.80  SAND 0.00 115.6@ 29.0@ 0.00
7.48  SAND 6.00 15.00 29.08 8.00
7.48  SAND 8.e08 63.60 35.0@ 0.e8
12.48  SAND 8.08 63.60 35.00 0.00
12.4@  SAND 6.60 63.80 41.00 0,00
27.48  SAND 0.00 63.00 41.08 a.ee0
27.48  SAND .00 63.08 41.08 a.00
32.48  SAND 0.00 63.00 41.00 2.00
32.4@  SAND 9.00 63.00 41.00 0.08
37.40  SAND 0.08 63.00 41.00 @.08
37.48  SAND 0.00 63.00 48.00 0.608
44.406  SAND 8.00 63.00 48.00 9.60
44.48  CLAY 9.00 106.00 e.a00 0.00
58.80  CLAY a.e0 166.e0 @.8e 0.00
MAXIMUM ~ MAXIMUM  UNDISTURB REMOLDED
UNIT UNIT SHEAR SHEAR BLOW  UNIT SKIN UNIT END
FRICTION BEARING  STRENGTH  STRENGTH COUNT FRICTION  BEARING
KSF KSF KSF KSF KSF KSF
6.10E+88* B.10E+08* 0.00 6.08 @8.e0 .00 a.a00
6.10E+03* 8.16E+08* 0.6 0.6 0.ee8 68.00 .00
9.10E+08* @.10E+08* 8.0 0.6 0.ee a.00 8.60
0.10E+08* @.10E+08* 9.00 0.68 ©.ee 0.00 @.00
0.10E+08* 9.18E+08* 0.00 0.60 ©6.00 8.00 6.600
©.10E+08* @.1BE+B8* .60 0.00 0.00 8.00 8.60
0.10E+08* 0.10E+08* a.60 0.80 0.0 .68 0.606
8.10E+08* 0.10E+08* 0.08 08.80 0.00 8.00 0.00
8.19E+88% @.10F+08* 0.00 6.80 0.00 @.e0 2.08
8.10E+88* @.10E+068* 2.0@ 6.00 0.00 9.0 Q.08
6.10E+08*% 0.10E+08* 0.08 6.00 ©.00 0.00 8.60
6.10E+e8* @.10E+08* a.ee 8.0 08.e0@ 0.e0 0.0
0.10E+08* @.10E+08* 5.60 @.08 @.ee 0.00 .00
0.10E+68* @.10E+88* 5.0 .08 ©.00 a.60 8.0

* MAXIMUM UNIT FRICTION AND/OR MAXIMUM UNIT BEARING
WERE SET TO BE ©.1@E+08 BECAUSE THE USER DOES NOT
PLAN TO LIMIT THE COMPUTED DATA.
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DEPTH
FT.
8.88
7.40
7.40
12.40
12.48
27.48
27.40
32.4@
32.48
37.48
37.40
44.40
44.48
50.08

LRFD FACTOR

ON UNIT

FRICTION

1.600
1.600
1.000
1.000
1.000
1.000
1.000
1.000
1.0008
1.606e
1.000
1.000
1.600
1.060

ook o ook ok ok o ok ok ok ok o o ok ok o

* COMPUTATION RESULT *

L LR R LA R LR E L LR

st ook o o o o o ook ok ok ok ok ook e ok

* FED. HWY. METHOD
sk ok oo o KR o

LRFD FACTOR
ON UNIT
BEARING

1.000
1.68080
1.e08
1.000
1l.000
1.6008
1.608
1.0608
1.000
1.000
1.000
1.000
1.000
1.600

PILE TOTAL SKIN
PENETRATION FRICTION
FT. KIP
0.00 0.0
1.08 a.1
2.00 0.2
3.00 8.5
4.60 e.9
5.8 1.3
6.00 1.8
7.6e0 2.3
g.80 2.8
9.80 3.6
19.00 4.6
11.e06 5.8
12.00 7.0
13.00 8.4
14.00 18.4
15.@0 13.0
16.00 15.7
17.08 18.7
18.00 21.9
19.08 25.2
28.008 28.7
21.08 32.4
22.08 36.2
23.00 48.3
24.08 44.5
25.08 49.0
26.00 53.6
27.60 58.3
28.e0 63.3

END
BEARING

~
—
o

.

o000 ®

=

OV RGO W RN ®

[P O N L I ERT- BTV B e N e W, - A VTR C R

o

EB1B Axial.ap7o

ULTIMATE
CAPACITY
KIP

PO

.

Wl b b

e ~J4 On VUl BB
mhwgmhmb@mummﬂwmumhwm:—spﬁ:amp‘)
Bt w® WO Wb R R U WOoWOWmosDn R R wo koW

86.3
92.3
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EB1B Axial.ap7o

29.00 68.5 30.0 98.5
30.00 73.8 31.0 1684.8
31.e0 79.3 32.1 111.4
32.00 85.8 33.1 118.1
33.00 96.9 34.2 125.1
34.00 96.9 35.2 132.2
35.00 1e3.2 36.3 139.4
36.00 1@9.6 37.3 146.9
37.00 116.2 36.3 152.5
38.00 123.8 34.9 157.9
39.00@ 129.9 33.6 163.5
46.08 137.8 32.3 169.4
41.08 144.3 33.2 177.4
42.08 151.7 34.0 185.7
43.00 155.3 34.8 194.1
44.08 167.1 28.0 195.2
45,00 175 20.2 195.3
46.08 89.1 12.2 201.3

/€55 [dar Gpo f '.-;L’_ S/ Wit stc f"f';',»f-;j VEL 147 ve

< : l;gﬁlkg‘- JHEL | ~ (;A}’f(’aﬁyf// ,/q ‘é

'dﬁkffa

Page 4



GEOTECHNICAL BORING REPORT

BORE LOG

SHEET

WBS 17BP.11.R.152 [ TiP A | COUNTY ALLEGHANY | GEOLOGIST M. Arnold

SITE DESCRIPTION Bridge No. 20005 on SR 1133 (Pine Swamp Rd.) over Little River GROUND WTR (ft)
BORING NO. EB2-A STATION 12+95 OFFSET 23ftLT ALIGNMENT -L- 0 HR. NM
COLLARELEV. 2,916.1 ft TOTAL DEPTH 386 ft NORTHING 993,577 EASTING 1,369,462 24 HR. 6.0

DRILL RIGIHAMMER EFF./JDATE DIEDRICH D-050

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 06/24/21

l COMP. DATE 06/24/21

| SURFACE WATER DEPTH N/A

DG20005.GPJ NC_DOT.GDT 7/46/21

NCDOT BORE SINGLE 178P_GEO_BH_BR

DRIVE BLOW COUNT BLOWS PER FOOT SAMP, L
ET&S" ELEV DE(%T R v 0 SOIL AND ROCK DESCRIPTION
(M 0.5ft | 0.5ft | 0.5f | | G 7 5 10| NO. LAmoil 6 | e DEPTH ()
Hamn ey Efscien - 437
2620 L
20161100 ? [ 2,916.1 GROUND SURFACE 0.0
2915 o 1 T 2 2 - e N RESIDUAL
1 = .G LA/ & ﬁ/ﬁZTamBrawn-Dark Gray, Silty Fine to Coarse
201264+ a5 Es s a s | e & | & & -4) with Trace Roots, Rock
X 7 R [ Fragments, and Mica
+ WOR WO [WOH | d- N=© %D.’. I = Cg g
2810 T = =
— 49
20076+ 85 _ i 37 § e z
£ 14 58 53 o soeep | e
2905 T NEC Yed3 g
12.0
“WEATHERED ROCK |
N LR Yoz e Dark Gray (BIOTITE GNEISS)
-+ . ) . -“‘:;l;'.
2900
&+ e e S S B e R S
G RESIDUAL
2661185 L - L | 5o 20| - N T Dark Gray-Dark Brown, Silty Fine SAND
i 4. R oy = },«Eﬁ?‘l Z (A-2-4) with Trace Rock Fragments,
4 i Micaceous
220
sgsand e s PR R ApEE WEATHERED ROCK
T 27 (79704 . ?/' 6 3? .. Cb’ W 4 Orange-Dark Gray (BIOTITE GNEISS)
S 1 28 i . = A
-+ s e o ST
= e RESIDUAL
e fir 283 Fl 3 7 N= 7~ L2y ':"/Zj 3 ,- i Orange-Dark Brown, Silty Fine AND (A-2-4)
2885 5 o= __= .1 é,, % = C&) with Trace Rock Fragments, Micaceous
m g 7 S =—_—__1| 4] - - |
) WEATHERED ROCK
e M Ny A i stk Orange-Dark Brown (BIOTITE GNEISS)
I - o009 Sal,
2880
A BB e o e RO
CRYSTALLINE ROCK
287700 O8D 4o —eoi01® \ Dark Gray (BIOTITE GNEISS) S50

{ RN TN T NN ST S N O NS ST Y N Y T 1
1+

I TR T A S SN YO WA TN (NN T T T T MR TR T
Tttt

T
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"‘1/ o
2 e ik @ dr 2854
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~ 1A 4 jé; ///(H (-f ‘4#,;’-'?.};;'

b

V#7124 02 877 5 ft in Crystaline Rock (BIOTITE

2717 28R 5 =3, 2

Boring Terminated with Standard
enetration Test Refusal at Elevation

GNEISS)

Note:
Surficial Organic Soils: 0.0-0.1'




NCDOT BORE SINGLE 17BP_GEQ_BH_BRDGZ20005.GPJ NC_DOT.GODT TME&/21

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET

WBS 17BP.11.R.152

| TP NA

| COUNTY ALLEGHANY

| GEOLOGIST M. Arnold

SITE DESCRIPTION Bridge No. 20005 on SR 1133 (Pine Swamp Rd.) over Little River GROUND WTR (ft)
BORING NO. EB2-B STATION 12+83 OFFSET 10ftRT ALIGNMENT -L- 0 HR. 12.5
COLLAR ELEV. 2916.9ft TOTAL DEPTH 39.8ft NORTHING 993,572 EASTING 1,369,427 24 HR. FIAD

DRILL RIG/HAMMER EFF.JDATE DIEDRICH D-050 ,

| DRILL METHOD  H.S. Augers

HAMMER TYPE Automatic

DRILLER D. Tignor

START DATE 06/24/21

COMP. DATE 06/24/21

| SURFACE WATER DEPTH N/A

DRIVE AMP. L :
ELEV| gy [DEPTH| BLOWCOUNT BRI RERECRT S/ 0 SOIL AND ROCK DESCRIPTION
® | " () | ostt | osf | ot | |0 25 50 75 1000 | NO. | Amol| 6 | ELev. @ DEPTH (ft)
2920 -
291691 00 . [ 29169 GROUND SURFAGE 0.0
i 2 2 | 2 +4. : }f}l’ L RESIDUAL
2915 -t é 5 ;gn—Bmwn{ Silty Fine SAND (A-2-4) with
g inle o T e e [ A P e L 2?/7/3 Trace Roots and Mica
S TR 1 ] [i] R - Fif e PR L
2 ‘L‘.:Jr/ Ak \regz 13 50| | @ Wk
2010 T SR oo D (Reveti. i vl = 5 20009 _7.0)
3 el £ || & & s | BN coor " “Orange-Dark Brown, Silty Fine fo Coarse
29084 8BS ot SO IR I oot POBL-2B1. SAND (A-1-b) with Trace Rock Fragments ,—28
+ - i-‘ﬂ‘ R SO R @ Rl ] Orange-Dark Brown-Dark Gray, Fine Sandy
T h =GB - - : o SILT (A-4), Micaceous
2905 T 52 A
20034t 135 ] > *\{:'1{(9 15 [P 41
T L (30 I g White-Orange-Dark Gray, Sity Fine SAND
L B T . e (R 2.4) with L
(=i < i e Rk
Rk S B R e . o Orange-Dark Gray, Fine Sandy SILT (A-4)
2 BOR AT 185 L= o | G e
- 4 7 15 - -"E-J LT, oy > é e
) = S
t Ri2 el 02 A2 (5) | v |
2895 ] A@’-’;?a s e /7 F8 2pgqa T IR 1]
I e R R WEATHERED ROCK ”
+ IR P .2 Orange-Dark Gray-Dark Brown (BIOTITE
T L YA | P .‘O?"";# GNEISS)
2890 T 7 el T 28808 a0
& i = CRYSTALLINE ROCK
s K RSP | 2 Orange-Dark Gray (BIOTITE GNEISS)
I i 7
2885 T =
288347 335 o o L
+ B0/0.1 . -eom.1T 7/
2880 1 T 2,879.4 375
28784 385 Lk f"‘?i RESIDUAL
+ 13 | 33 [67/03 " i oém'al‘ 28179 Orange-Dark Gray, Fine Sandy SILT (A-4), Bt
K Micaceous
i 7 WEATHERED ROCK
/‘/ t EL2 ), ;'-/_f'-‘ Orange-Dark Gray (BIOTITE GNEISS)
Boring Terminated at Elevation 2,877.1 ftin
/ ¥ / /1 N Weathered Rock (BIOTITE GNEISS)
P/@ / f &’ﬁj@ﬁ /‘!2_ atp Ly i
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EB2B Axial.ap7o

APILE for Windows, Version 2015.7.7
Serial Number : 293783516

A Program for Analyzing the Axial Capacity
and Short-term Settlement of Driven Piles
under Axial Loading.

(c) Copyright ENSOFT, Inc., 1987-2015
All Rights Reserved

sE============== m=- eSS S S s s ANEEEE S = = ————

This program is licensed to :

Froehling & Robertson, Inc.
Richmond, Virginia

Path to file locations : F:\Projects 66Z\66Z-8096 (KCA-Bridge 5 Alleghany
Co)\17BP.11.R.152_GEQ_BRDG20865\NON_CADD\Foundation Recommendation\APILE\

Name of input data file : EB2B Axial.ap7d

Name of output file : EB2B Axial.ap7o

Name of plot output file : EB2B Axial.ap7p

Date: August 89, 2021 Time: 16:21:14

s ke s o e ok ok ok ok e ok s o

* INPUT INFORMATION *

ok ok ok ok ok ok skok ok ok ok ok ok Rk

Bridge 5 Alleghany Co. EB2B Axial
DESIGNER  : CW

JOB NUMBER : 66Z-8€96

METHOD FOR UNIT LOAD TRANSFERS :

- FHWA (Federal Highway Administration)
Unfactored Unit Side Friction and Unit Side Resistance are used.

COMPUTATION METHOD(S) FOR PILE CAPACITY :
- FHWA (Federal Highway Administration)
TYPE OF LOADING :

- COMPRESSION

PILE TYPE

H-Pile/Steel Pile
Page 1



WEAP Parameter Calculation

Bent #:

Subsurface Conditions: | Loose/Soft or Submerged

Bridge 5 EB2-B

Pile Type:

Toe Quake

Shaft Quake

HP 12X53

0.10

0.10

|

Layer # Top Boftom | Navg Soil Type Shaft Damping
1 2913.9 2909.9 1 Sand 0.20
2 2909.9 2899.9 82 Sand 0.10
3 2899.9 2894.0 30 Sand 0.15
4 Sand
5 Sand
6 Sand
7
8 Toe Damping
0.13 0.15




Froehling & Robertson, Inc. 09-Aug-2021

Bridge 5 Alleghany County EB2 GRLWEAP Version 2010
Maximum Maximum

Ultimate Compression Tension Blow
Capacity Stress Stress Count Stroke Energy
Kips ksi ksi bl/ft ft Kips-ft
50.0 19.56 0.00 4.9 4.81 22.36
100.0 24.52 0.00 11.2 6.10 19.35
150.0 27.97 0.16 19.0 7.08 18.15
200.0 33.69 0.06 275 . 7.66 17.49
Y0 %_5&0 3;9_4},_,-4_.5- 0.41 > 360 .8  8.06 17.51
= 800.0 4152 0.96 T 448 _ 846 17.97
340.0 <#< 133 27 528 </fo 879 18.36
350.0 44.59 dyt 1.44 “54.9 8.89 18.50
400.0 47.29 clae 1.92 66.6 9.32 19.17
450.0 49.83 > 1.43 82.4 9.70 19.65
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GEOTECHNICAL BORING REPORT BhEET
WBS 17BP.11.R.152 [TIP sF-20005 [ COUNTY ALLEGHANY | GEOLOGIST M. Amold
SITE DESCRIPTION Bridge No. 20005 on SR 1133 (Pine Swamp Rd.) over Little River GROUND WTR (ft)
BORING NO. EB2-A STATION 12+95 OFFSET 23ftLT ALIGNMENT -L- 0 HR. NM
COLLARELEV. 2,916.1ft TOTAL DEPTH 386 ft NORTHING 893,577 EASTING 1,369,462 24 HR. 6.0
DRILL RIGHAMMER EFF/DATE DIEDRICH D050 | DRILL METHOD H.S Augers HAMMER TYPE Autorratic
DRILLER D. Tignor START DATE 06/24/21 COMP. DATE 06/24/21 | SURFACE WATER DEPTH N/A
E s
DRIVE SAMP. L
ELEV| gipy [PEPTH| BLOWCOUNT REENYs PRRAOST v 0 SOIL AND ROCK DESCRIPTION
M " () | o5 | 05t | 050 | |0 25 50 75 100| | no. Aol & | eev.m —
2920 L
Tl ; I E 2,016.1 . ; GROU;ISE‘.‘: SLL,JREACE 04
2915 7 7 q ] 2 RESIDUA
T + £l J‘T‘éﬁf-ﬁrbwn-Dark Gray, Silty Fine to Coarse
3917 f+ 35K Vs % 3 ¥ a i 5 % - “SAND (A-2-4) with Trace Roots, Rock
i R WOH|WOH|[WOH ‘0 - S . . Fragments, and Mica
2910 I i 121 R SR g I
; 4 e B S =~ dZ -
290761 & e R e ¥ S IR
- 14 28 53 & o @ s & & e A PR bt 8 ~a81 5516
2905 T PRRELS
b B 041 _ e 120
T : R WEATHERED ROCK
R T 7T} S T s Dark Gray (BIOTITE GNEISS)
2900 1 - - kel
=] S V 41|
T Bl RESIDUAL
2897 8 ABA et | L | e D Dark Gray-Dark Brown, Silty Fine SAND
4 o0 | (A-2-4) with Trace Rock Fragments and Mica
2895 1 i 2
T 28041 e e e . 220
1 % ! WEATHERED ROCK
2802 8 23 h et R R R Orange-Dark Gray (BIOTITE GNEISS)
4 ; .1omn.9+
2890 T
= 801210
T ? L s RESIDUAL
HAR A A —— 1T 3 ] T kil Orange-Dark Brown, Silty Fine SAND (A-2-4)
i o= with Trace Rock Fragments and Mica
2885 o =4
——— _____________________g.g
T t o e WEATHERED ROCK
i e m o o I : ade F Orange-Dark Brown (BIOTITE GNEISS)
1 i 4 © jo0H.0® Sat. F
2880 i
BT o e e e e e e e e 220
T i R = i CRYSTALLINE ROCK
2B77 84 S8 e e i@ L 28775 Dark Gray (BIOTITE GNEISS) —E8
T L Boring Terminated with Standard
=L - Penetration Test Refusal at Elevation
1 I 2.877.5 ft in Crystalline Rock (BIOTITE
A E GNEISS)
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