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SITE ID: 095-01-b9ecb

SITE ADDRESS: 928 JAMES HAYES RD.,
DEEP GAP, NC 28618



North Carolina Emergency Management — Private Roads and Bridges
Site Information Form

Site Number: 095-01-b9ech

Site Address: 928 James Hayes Road, Deep Gap, NC 28618

GPS Coordinates: 36.19958, -81.57724

County: Watauga

Bridge Type: Steel |-beam with Timber Decking or Modular Steel Bridge

Span Length:

Bridge Width: 12-0" Clear Width

Substructure Type: Concrete Cap on Drilled-in Piles

Geotechnical Information: See Standard Bridge Plans or the Modular Bridge Substructure Plans for Notes

Additional Notes:

No known debris or obstructions in the stream requiring removal




INFORMATION TO BE SHOWN ON PLANS

BRIDGE SURVEY & HYDRAULIC DESIGN REPORT SITE DATA

‘ HYDRAULIC DATA
Drainage Area Source 260
NC DEPARTMENT OF EMERGENCY MANAGEMENT | | e T
: ; ; in - 3 FREQUENCY OF DESIGN FLOOD = YRS.
PRIVATE ROADS AND BRIDGES PROGRAM § River Basin _Yadkin - PeeDee Character ... 5 PREQUENCY OF DESION TLOOD -
| Stream Classification (e.g., Trout, High Quality Watery B; Tb, ORW DRAINAGE AREA = %SQ- MI.
g BASIC DISCHARGE (Q100) = CF.S.
Debris Potential: Low Moderate High 3 BASIC HIGH WATER ELEVATION =
Site Numper  099-01-b%ecb Latituge 36-19958 Longitude -81.57724 - X Hen [ . . .
Existing Structure - Source of Available Data NCEM Private Roads and Bridges Inspection Team | OVERTOPPING FLOOD DATA
County ~Watauga Address _ hear 928 James HayesRoad : i
_ | Existing Structure - Description 1 @ 25 ft. +/- timber bridge 3 OVERTOPPING DISCHARGE - ——CFs
City DQGP,,G,&P, 1,,N,,C 7777777777777777777777777777777 ZipCode 28618 3 368 : FREQUENCY OF OVERRTOPPING FLOOD = YRS.
' . . . . L Estimated Waterway Openin - ft2 OVERTOPPING FLOOD ELEVATION = *
Recommended Structure 1@30SteelG"derBr'dgeW'tht|mberdeCk ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, yep 9 = * NOTE L OCATION OF OVERTOPPING
| Design Control Elev. ft Source WS EL. Taken @ River Station ?
Recommended Width of Roadway Skew :
Gage Station No Period of Records i
Recommended Location is Upstream, Downstream) of Existing Crossing LT g ADDITIONAL INFORMATION AND COMPUTATIONS
) Max Discharge @~ cfs Daae Frequency
Temporary Crossing :
Historical Flood Information: T e ra— TR e
Perlod of umoer o omes LLonnrme as
Date Elev ft EstFreq yr Source Knowledge yrs : Mumber of Homes B
Churches Confirmed Yes
Historical Scour Info: General ft Contracton ft Local ft
Mumber of Churches 0
Schools Confirmed WES eI nnnninenninnn e
MNumber of Schools b}
Channel Slope fft Source Normal Water Surface Elev. ft e
Recreational/Business Areas Yes
Manning's n: Left OB~ Channel RightOB Source Canfirmed
: MNumber of Recreational/Business 0
- =T 1=
. . General Description Mote same road has site 095-01-
Flood Study / Status _ N/A, Trout Creek is a Tributary to Elk Creek, LDS " 93475 forrs o for 3 he.
F|ood Study W|th Wlthout . . same houses. Ridge needs new
100-yr Discharge cfs WS Elev: Floodway ft Floodway ft River Staton 3 spsream supper O S S0 00 S S U
| Tl gE‘ 15 WEFFIII'Ig_
Overall Condition BEE
D ES | G N DATA Condition Other
Hydl’ological Method 77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 Site Repair Status No Repair
. . . . . Condition Description Meeds repair for cracked SUpEOM o sl oiississssssssssscossssoooo
Hydrauiic Design Method Disaster Specific Guidance for the Replacement of Private Roads and Bridges 2/14/2025 P seams Sal kg e o0k
: o ) ' Frequenc Discharge Elevation Backwater Bridge Opening Velocit ) e
> 7 : AL b e N : Floods Evaluated ean Y clo) (ft) () 98 P tos) y Expected Level of Effort Repair
I hereby certify that that | have reviewed the existing hydraulic conveyance at this site which was approximately a 25 ft timber bridge with the proposed conveyance provided by the proposed 30.0 ft. span bridge. OtherLevel of Effort | T e e
The proposed bridge low chord for the bridge shall be set in accordance with the the FEMA Disaster Specific Guidance for the Replacement of Private Roads and Bridges issued on 14 February 2025, “to provide 1 TTTUTTUIIUSToSoosoos Soooisnoiontiooioooioinoiinn STSSSTIIIIIIIiiIToiniono STTTTIIIToinooSTTTITnnniinooinninninoieneeoses Horzantal Cone Mo
bridge/culvert design plans certified (sealed, signed, and dated) by a Professional Engineer licensed in the State of North Carolina demonstrating that the newly designed and installed private bridge/culvert provides ' '
conveyance greater than or equal to the original destroyed crossing”. 77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 Mumber of Travel Lanes {LOS) 1
This certification demonstrates that the newly designed and installed private bridge/culvert provides conveyance greater than or equal to the original destroyed crossing. This is based on the best available data provided Inclinat No T
from post storm evaluations. Portions of the existing structures may have been destroyed, removed, modified or shlfted fromthelr or|g|nal Iocatlon or glﬁygﬁgr} 7777777777777777777777777777777777777777777777777777777777 o : U2 L2
Designed by 7777777777777777777777777777777777777777777777777777777777777777777777777777 Roadway Divider =
_ s oo oSSR Road/Bridge Width (f) 12.00
Assisted by L. 3 § Span/Gap Estimate () /00
Wy, : y Johnson, Mirmiran, & Thompson Inc. L s e e e :
&“:\‘\\ CARo "'*a,, Date 108 Asheville Commerce Parkway ‘ 3 : Surface to Water (ft) BOD s
SO, Candler, NC, 28715 : 3 Waterway Opening Provided Below: Design WS Elev. sf 100-yr WS Elev sf Total ,, sf : bl echonia \
STt T e ® License No: C-3097 : 3 ; Ritpfcctnics B
£ s Mo B sy | s ; . . . . | i 21" W21X48 b
S i geaL T i Ef ' § i : Average Channel Velocity (Design) fps Average Overbank Velocity (Design) fps 3 LH = eam
2 i 20646 | 3| Malluw ) Fostur  7/27/2026 | 12:28:00 pM EDT i 1 3 Pine Needk Sizing e +8"Deck e
= - s =l : : : . i 3 "
"'5., » e N {-& 5.;.- 7B1932BFAFC8472... ettt ! Computed Scour: General ft Contracton ft Local ft Deptoffpe +2"Runner
“u, 1 '”"6”'??‘#‘* Reviewed by Date Geotechnical ST =31" (2'-7") ft structure depth)
Mg T T : BN oo
Other Geotechnical
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INFORMATION TO BE SHOWN ON PLANS

BRIDGE SURVEY & HYDRAULIC DESIGN REPORT SITE DATA

HYDRAULIC DATA
Drainage Ar¢eka Source §
NC DEPARTMENT OF EMERGENCY MANAGEMENT | | N o
PRlVATE ROADS AND BRlDGES PROGRAM River Basin Yadkm‘PeeDee 77777777777777 Character FREC;UENZY OF DESIGN FLOOD - LYRS'
3 : DESIGN HIGH WATER ELEVATION =
| Stream Classification (e.g., Trout, High Quality Water) B’Tr’ORW ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, DRAINAGE AREA = 0.94 sa.m.
3 BASIC DISCHARGE (Q100) = 420 C.F.S.
3 Debris P ial: L M High 3 =
Site Number 095-01-b9ecb L atitude 36.19958 Longitude 8157724 ? ebris Potential: Low | | oderate X igh [ | BASIC HIGH WATER ELEVATION
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Existing Structure - Source of Available Data NCEM Private Roads and Bridges Inspection Team OVERTOPPING FLOOD DATA
County ~Watauga Address near 928 James HayesRoad =~~~ :
i Existing Structure - Descripton 1 @ 25 ft. +/- timber bridge i OVERTOPPING DISCHARGE - ——CFs
C|ty 77777777 DeepGaplNC 7777777777777777777777777777777 le Code | 28618 77777777777777 86 8 FREQUENCY OF OVERRTOPPING FLOOD = YRS.
, ) , ) 77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 Estimated Waterway Openin - ft2 OVERTOPPING FLOOD ELEVATION = *
Recommended Structure 1 @ 40' Steel Modular Bridge (30' effective flow length) yopenng . —— * NOTE LOCATION OF OVERTOPPING
| Design Control Elev ft Source WS EL. Taken @ River Station ?
Recommended Width of Roadway Skew : :
i Gage Station No Period of Records i
Recommended Location is Upstream, Downstream) of Existing Crossing L ADDITIONAL INFORMATION AND COMPUTATIONS
) ‘ Max Discharge @~ cfs Daae Frequency ‘
Temporary Crossing :
Historical Flood Information: L
Perlod Of Mumber of Homes Confirmed Yas
Date Elev ft EstFreq yr Source Knowledge yrs : Mumber of Homes P
Historical Scour Info: General ft Contracton ft Local ft Churenes Confimed O
Mumber of Churches ]
Schools Confirmed  C-
MNumber of Schools o
Channel Slope ft Source Normal Water Surface Elev =~ ft I
Recreational/Business Areas Yes
Manning's n: LeftOB Channel Right OB Source e | - - - - sacaseseaseses o sessncasensanas s ehen e o8 e s e hed 2ok o8 o ne e o ma o8 £t o8 o8 2o ek st e b e s bt ot st et e sne et eas
: Mumber of Recreational/Business o
- =T
Flood Study / Status  N/A, Trout Creek is a Tributary to Elk Creek, LDS s e ATt oot A et e e et
Flood Study W|th W|th0ut same houses. Ridge needs new
100-yr Discharge cfs WS Elev: Floodway ft Floodway ft River Staton : ;z;‘;al;“\::f;:; O S S0 00 S S U
Overall Condition = T
D ES | G N DATA Condition Other
Hydl’ologica| Method 77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 Site Repair Status No Repair
. e . . . Condition Description Meeds repair for cracked SUPPOM oo oo m s
Hydraulic Design Method Disaster Specific Guidance for the Replacement of Private Roads and Bridges 2/14/2025 beams Sl holding dus to rack
Floods Evaluated Frigggpcy D|s?crf15rge Ele\(/f?)tlon Bacl?f\:\)/ater Bridge Op(ggsl;\g Velocity Expected Level of Effort _—
Other Level of Effort T
The proposed bridge low chord for the bridge shall be set in accordance with the the FEMA Disaster Specific Guidance for the Replacement of Private Roads and Bridges issued on 14 February 2025, “to provide """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" Horizontal Curve Na
bridge/culvert design plans certified (sealed, signed, and dated) by a Professional Engineer licensed in the State of North Carolina demonstrating that the newly designed and installed private bridge/culvert provides ' '
conveyance greater than or equal to the original destroyed crossing”. 77777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 3 Mumber of Travel Lanes (LOS) 1
This certification demonstrates that the newly designed and installed private bridge/culvert provides conveyance greater than or equal to the original destroyed crossing. This is based on the best available data provided . Ne T e
from post storm evaluations. Portions of the existing structures may have been destroyed, removed, modified orj shlfted fromthelr or|g|nal Iocatlon or glﬁygﬁgpt 7777777777777777777777777777777777777777777777777777777777 L ;
Designed by 7777777777777777777777777777777777777777777777777777777777777777777777777777 Roadway Divider 5= OO
_ s oo oSSR Road/Bridge Width (f) 12.00
ASSISIBA DY Joh Mirmi & Thomp I 3 ; Span/Gap Estimate (f) 2500 - 12" W12X22 beam
" : - - ohnson, Mirmiran, ompson Inc. RN : "
&“::.'g“(‘.;&';g"’#,’ pate g 108 Asheville Commerce Parkway | § § Surtace to Water (fr) 6.00 - 0'25" Steel Plate
Sobtriien 4%, Candler, NC, 28715 : i Waterway Opening Provided Below: Design WS Elev =~ sf 100-yr WSElev sf Total [113.0 | sf 3 . + 0.25" Steel Plate
Skt ign T @ License No: C-3097 | : Usility/Mechanical Ne W (41 4190
s O N : : : : _ _ . . : - ©=12.5" (1'-1/2") ft structure depth)
S Y gpAL T3 B SO : : Average Channel Velocity (Design) fos Average Overbank Velocity (Design) fps 3 Utility Types
E ] 20646 :3 5 i 0% 7/27/2026 I 12:28:00 PM EDT Pipe Needs Sizing No -
% N R § %ceng fr e : § Computed Scour: General ft Contracton ft Local ft § Dot o Pioe Proposed Conveyance Area has been reduced by 0.9 sf
2> ----.?..'}:'52-.--&';@:6' | | g - to account for blockage created by 3 Plank Connectors
s & . : : eatechnica rosiondscour . H ' :
gyt D S Reviewedby . Date 3 3 Georechnical Frosien/ “as shown in Detail A of the Typical Section.

REV 7/27/2026 o Orther Geotechnical )
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |M)x;

10+00 10+05 10+10 10+15 10+20 10+25 10+30 10+35 10+40 10+45 10+50 10+55 10+60 10+65 10+70
T AN
I NNLEAWV
HE NN f',ll'— nnNn
7O.Ul \
1 «—TO: Dead End REMOVE TO: Triplett PP
<2U.UU Existing Ground Existing Brid = 40' Proposed Modular Bridg 4
y anu¥) . N lra_rrn d) il 2o = VIl =2 +
/ (estimateq) \(daltiaged) \ 30" Effectiv pening)
/ /
/ /
\\ 1/
/
\\\ 1.1/9" / L
= N - == 1 N
Fr—=— - - _ i L -—" 10.U
A e e el
X e
0\ s
A 7 7 N b a .’ pd = Concrete Pi ap
COlNUIeLe i Lap - -9 o . J! ,‘\ ~L_ oHerecte mict 0
See Structural Plans —— : : [ ‘.~ ’ D : : ~——See Structural Plans
- R
NP TYP.) R .’ o (TYP. 10 A
L S R / I 1U.U
L ‘o Pig I
| \ " '3 /
. N . ' 1 1 d | I
Drilled Piles in 24" Hole _ ) N LN
Cased as needed. d . t ( A ‘
| ) rilled Piles|in 24" Hole
See Structural Plans L \ X te \V 1o vaternwa : : N Cacad ac head
g \ H o/ 9 QF als 1123 0 S s bl i il e sl
(L openin .0 OF L - e Iy See Structural Plans
= NN \ = NN
N ! oL.UVU
ass Il Rip|Rap, 4' Thic @)
1.5:1 Slope| with Type 1 STREAM
otextile Liner (TYPR.) /iew
N NN alaYal
J. UV
B . l
| RAILROAD TIE E% OTHER u
E/ smenidan o =
- .,f' {DESIGNED BY OTHERS)
— CHE AT 2 e /\ — -
: ] 5 sF&LlN{E:lLLI\\-“fLL,hS1VElEI{lI ITLUABLE SJPPURI;\\ ' . | -
o~ B Y ‘f-f U 4 { H =t
B TN | L= [==2 BRIDGE WEETS THe
| |Jﬁ T-—3EE DETRIL A SIHRLt-'gusl,H H"st-r‘}L:ll,“ﬂ'LzM,lbu.!zu{ |
L ENE NI -t LN NS | -— 5 -
- ! MAY SPAN 307
[ - an”
B W L 470147040 STEEL TUBE Stationing an levations wn are relative to the sit
[ I : 12° 7/ 1 mn |j L) wiv Ul o 1 i Uulv 1uvic A4 VUi vile
| l #H,{:&Dgﬁf'} L /—M' 50 K51 STECL PLATE TOP AND BOTTOM STIFF “féki“gﬁgﬁéﬂf Eg?qg;;—\\ 1P Flased oOr n assumed d H1iim
[ AES1ST PUNCTURE ba : = ihdlsk T
L ; / N ¥ No survey grade field work was performed
- L 4" BIDE
[ A
- TR VAT IHHU\___.\""“"““““ \ P I I e 1
T )
e L \ ]
L i " i
N
- T S BSR based ULAR BRIDGE PLANS
B SHOWN FOR CLARITY WEIGHT: 24198 LBS [ SIRTATART] :
T i s A I S e e e o O B B B




: NA

E

REFERENC

+ N/A

T

PROJEC

SHEET TOTAL
STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C| 095-01-b9ecb

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _WATAUGA

PROJECT DESCRIPTION NORTH CAROLINA EMERGENCY
MANAGEMENT-PRIVATE ROADS, BRIDGE REPAIR
AND REPLACEMENT PROGRAM

SITE DESCRIPTION _928 JAMES HAYES ROAD FOR
BRIDGE OVER TROUT CREEK

CONTENTS PERSONNEL

C. BRAKE, G.I.T.
SHEET NO. DESCRIPTION
1 TITLE SHEET S. DAVIS
2, 2A LEGEND (SOIL & ROCK)
3 SITE PLAN TY. BEARD
4 BORE LOG(S)
5-6 SITE PHOTOGRAPH(S)

INVESTIGATED BY _FOR, Inc.
DRAWN By _I.T. WALKER

cHECkep BY _F- ALTON, P.E.

SUBMITTED By _ P~ ALTON, P.E.

DATE _APRIL 2026

SINCE Prepared in the Office of:

FROEHLING & ROBERTSON, INC.
Engineering Stability Since 1881
310 Hubert Street

CA UTION NOTICE Raleigh, North Carolina 27603-2302

License No. F-0266

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE ® Bus: 919.828.3441 Fax: 919.828.5751
MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY 1881

PURPOSES.

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 0\ \) cA (/ ”,
WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE IN SITU (IN-PLACE) TEST DATA ‘\ \ k [ "'
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 é
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTIGATION. THESE WATER LEVELS OR #
SOIL MOISTURE CONDITIONS MAY YARY CONSIDERABLY WITH TIME ACCORDING TO CLIMATIC CONDITIONS ~
INCLUDING TEMPERATURES, PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS. :

=

-

-

-

L

L

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETALS 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 GEOTECHNICAL ENGINEER DOES NOT WARRANT OR GUARANTEE
THE SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR CJ
OPINION OF THE GEOTECHNICAL ENGINEER AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE " i
ENCOUNTERED. THE BIDDER OR CONTRACTOR IS CAUTIONED TO PERFORM INDEPENDENT SUBSURFACE "
INVESTIGATIONS AND MAKE INTERPRETATIONS AS NECESSARY TO CONFIRM CONDITIONS ENCOUNTERED ON "

SEAL

. :

'.f % () ?~
<16 INESH O
THE PROJECT. THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN

“%000e0se®
%, \%
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT '14;4 7R|C\( P;\“
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION. Iy ““\\\

NOTES:

l.  THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE GEOTECHNICAL ENGINEER
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.

SIGNATURE DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED




PROJECT REFERENCE NO. SHEET NO.

095-01-b%ecb 2

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 IS 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 & CONTINJOUS FLIGHT POWER AUGER AND YIELD LESS THAN 180 BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SDIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
3 . GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWD OR MORE SIZES.
IS BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: =
CONSISTENCY, COLOR, TEXTURE, MDISTURE, ARSHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH ANGULARITY OF GRAINS
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. FOR EXAMPLE,
VERY STIFF.GRAY,SITY CLAY.WIST WITH INTERBEDOED FINE SAND LATERS. HIGHEY PLASTIOA-7-6 THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS:
ANGULAR, SUBANGUL AR, SUBROUNDED, OR ROUNDED.
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION
CENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS
rLass, 15 357 PASSING *2080 (> 352 PASSING *200) ORGANIC MATERIALS MINERAL NAMES SUCH AS DUARTZ, FELDSPAR, MICA, TALC, KAQLIN, ETC.
pr =1 re; o [ws [ e [ 77| wiaz ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE.
CLASS, -2-4]A-2-5] A-2-6[A-2-7 R3] COMPRESSIBILITY
SN SLIGHTLY COMPRESSIBLE LL <3l
STMBOL NN MODERATELY COMPRESSIBLE LL = 31 - 50
Py HIGHLY COMPRESSIBLE LL > 50
LY PERCENTAGE OF MATERIAL
"o GRANULAR  SILT - CLAY
200 ORGANIC MATERIAL SOILS SOILS DTHER MATERIAL
MATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-52 TRACE 1- 10%
PASSING "0 LITTLE ORGANIC MATTER 3-51 5 - 121 LITTLE 10 - 20%
SOILS WITH MODERATELY ORGANIC 5 - 10% 12 - 20% SOME 20 - 35%
m - — (4@ vc] a1 o |4 wx| a1 oow | 4 v | 41 w4 wox[ a1 o LTHE Of 07, d d
ol enx | w18 wc|im el Toww | on o | 1@ voc |12 wx | 11 vey | 11 e LITTLE 08 HIBLY HIGHLY DRGANIC > 18% > 207 HIGHLY ~ 35% AND ABOVE
GROUP INDEX [} amx | 8nx 1z mx]16 mx|no mx AMOLNTS OF u;?:;c GROUND WATER
ORGANIC
us:]uFa. H:Jv:s s;::si:ng N - STy QLAY WTTER < WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
MATERIALS | smp | OAND|  GRAVEL AND SARD SOILS SOILS vy _ STATIC WATER LEVEL AFTER _24  HOURS
Zrw PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA
CEN. RATING EXCELLENT 10 GO®D FAIR TO POOR FAIR TO | oo | unsuIteLE
S SUBCRADE POCR
O~ sPrinG oR seep
PI OF A-7-5 SUBGROLP IS < LL - 30 : Pl OF A-7-5 SUBGROLP IS > LL - 30
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS
RANGE OF STANDARD RANGE OF UNCONFINED
PRIMARY SOIL TYPE e o, R PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE)  23%2%  pip g QIP DIRECTION
(N-VALUE) (TONS/FT2) WITH SOIL DESCRIPTION DF ROCK STRUCTURES
VERY LOOSE <4 st SLOPE INDICATOR
GENERALLY SOIL SYMBOL Gwr or TEST BORING ()
INSTALLATION
GRANULAR HEDlI[J%DSDEENSE 1:1 ?[J) 13% Na e
MATERIAL ARTIFICIAL FILL (4F) OTHER @ AUGER BORING @ CONE PENETROMETER
(NON-COHESIVE) VEFgf'BiENSE 3”’)7205“ THAN ROADWAY EMBANKMENT TEST
VERY SOFT <2 <8.25 = e INFERRED SOIL BOUNDARY —<>— CORE BORING ®  SOUNDING ROD
GENERALLY SOFT 27104 8.25 T0 5
SILT-CLAY MEDIUM STIFF 4708 2.5 T0 1.8 =7=P’= INFERRED ROCK LINE "™O  MONITORING wELL -$— :‘;:TSJ gg:énc
MATERIAL STIFF 87015 170 2 PIEZOMETER
H RY STIFF T T0 4 "
(COHESIVE} VE| ;A:Dl 15> 2030 2 )04 Trwpet ALLUVIAL SOIL BOUNDARY A INSTALLATION (O~ SPT N-VALUE
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS
U.S. STD. SIEVE SIZE 4 12 40 60 200 270 74 UNCLASSIFIED EXCAVATION - R UNCLASSIFIED EXCAVATION -
QPENING. ™MM) 476 200 D42 025 0075 005 RRY woercur 4 isitreaie waste EX] AccepTeLE, Ut NoT T BE
: . - - ' - N USED IN THE TOP 3 FEET OF
COARSE FINE SHALLON R UNCLASSIFIED EXCAvATION EMBANKMENT DR BACKFILL
BOULDER COBBLE GRAVEL canD pied SILT cLay UNOERCUT DN\ ACCEPTABLE DEGRADABLE ROCK
BLDR.) (o8, GRJ ) (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 gA. - WEATHERED
CL.- CLAY MOD. - MODERATELY - UNIT WEIGHT
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y4~ DRY UNIT WEIGHT
SOIL MOISTURE SCALE FIELD MDISTURE CSE. - COARSE ORG. - ORGANIC
(ATTERBERG LIMITS) DESCRIPTION | GUIDE FOR FIELD MOISTURE DESCRIPTION | pnyp . pj ATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK
- SATURATED - USUALLY LIDUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE
LL — 1 LIOUID LIMIT FOSS. - FOSSILIFERDUS SLI - SLIGHTLY RS - ROCK
P::zglEC WET - SEMISOL ID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
®D ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING
PLL L PLASTIC LIMIT HIL. - HIGHLY ¥ - VERY RATIO
PMENT T Pl T
M | oPTIMUM MDISTUR - MOIST - (M) SOLID; AT OR NEAR DPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJEC
gL T gHR:NIl(JAGE [I)_lllel':' E ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE:
T [J ce-asc [ car errs [X] eutomatic [] menvaL
- DRY - @ REQUIRES ADDITIONAL WATER TO . o
ATTAIN DPTIMUM MOISTURE [] cve-ss 6° CONTINUOUS FLIGHT AUGER CORE SIZE:
PLASTICITY [X] & vouion ausers Oe___ Ov__
PLASTICITY INDEX (PD DRY STRENGTH [ cve-s50 (] weD FacED FINGER BITS O~
NON PLASTIC 25 VERY LOW [J munc.-carsioe nsERTS
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene sHear TeST HAND TOOLS:
MODERATELY PLASTIC 16-25 MEDIUM |:| CASING |:| W/ ADVANCER D POST HOLE DIGGER
HIGHLY PLASTIC 26 OR MDRE HIGH .
[] romtesLe Hoist [ raicone STEEL TEEM | [ wano aucen
COLOR [X] cE-ss0x [ rricone *TnG-coRe. | ] souNoinG Ao
DESCRIPTIONS MAY INCLUDE COLDR DR COLDR CDMBINATIONS (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

1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@
THE TRANSITION BETWEEN SOIL AND ROCK IS DFTEN
BY A ZDNE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

WEATHERED
ROCK (WR)

NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
160 BLOWS PER FOOT IF TESTED.

CRYSTALLINE
ROCK (CR)

FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT
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 RDCK THAT WDULD 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 | L 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
cP) - SHELL BEDS, ETC.

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

YERY SLIGHT

HAMMER IF CRYSTALLINE.
ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY CDATINGS IF OPEN,

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

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

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

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

COLLUYIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAYITY 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 EXPRESSEO 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 (OIP AZIMUTH) - THE OIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE

v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHI HTLY. R R HAMM F
OF & CRYSTALLINE NATURE IMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDE ER BLOWS I LINE OF OIP, 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
5L 1INCH. 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
MOO.) GRANITOIO ROCKS, MOST FELOSPARS ARE OULL AND OISCOLOREO, SOME SHOW CLAY, ROCK HAS PARENT MATERIAL.
3‘1";"; E’R'Jg:g ::g:“ 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 ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W' A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACEO IN THE
SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH g
IMOD.SEVJ  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.
F_TEST Y L REF) 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.) ';Engf;g lE':('I?E.I:I'ENgl;:ET[FJRi;:g:t';rSs%lFL'S!r':?OGNRG":!l;g:oUZ?J%E?YAII;IEH:E:OSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
£ TEST Yi T > MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD ORAINAGE.
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 [MPERVIOUS STRATUM,
VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F_TESTED, WOULD YIELD SPT N VALLES ¢ 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
v ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EGUAL 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 REGUIRES 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
T0 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 GROOVEO OR GOUGED B.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 149 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FODT INTO SOIL
HARD CAN BE EXCAVATEO IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIOE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EOUAL
POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN B.1 FOOT PER 6@ BLOWS.
SOFT CAN BE GROVEO OR GOUGED REAOILY 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 STRATLM AND EXPRESSED AS A PERCENTAGE.
PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK DUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBEQ BY TOTAL
VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM ECUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHEQ 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: N/A
TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET
WIDE 3 10 18 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: N/A FEET
MODERATELY CLDSE 1 TD 3 FEET THINLY BEDDED 8.16 - 15 FEET

CLOSE

YERY CLOSE

@.16 TO 1 FoOT
LESS THAN 8.16 FEET

YERY THINLY BEDDED
THICKLY LAMINATED
THINLY LAMINATED

8.83 - @.16 FEET
2.988 - ©.03 FEET
< 0.908 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 REDUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

NOTES:
FIAD= FILLED IMMEDIATELY AFTER DRILLING

DATE: 8-15-14







GEOTECHNICAL BORING REPORT SHEET 4
BORE LOG

WBS 095-01-b%ecb (TP /A | counTY wATAUGA | GEOLOGIST C. Brake

SITE DESCRIPTION 928 James Hayes Road for Bridge over Trout Creek GROUND WTR (ft)
BORING NO. EB1 STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. 5.0
COLLARELEV. 0.0 ft TOTAL DEPTH NORTHING 901,399 EASTING 1,239,643 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE F&R3763 CME-550X 89% 12/20/2024

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER W. Shenberger

START DATE 03/23/26

COMP. DATE 03/23/26

| SURFACE WATER DEPTH N/A

NCDOT BORE SINGLE SITE 095-01-B9ECB WATAUGA COUNTY BORING LOGS.GPJ NC_DOT.GDT 4/20/26

ELev | DRIVE BLOW COUNT BLOWS PER FOOT SAMP.
) ELEV 100 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5ft NO. ELEV. (f) DEPTH (f)
0 0.0 GROUND SURFACE 0.0
00 2 1 4 X ARTIFICIAL FILL
o] 20 Brown, Silty Fine to Coarse SAND (A-2-4) _ _2.0
a5 355 N __ withGravel 1
5 3T | 16 | 14 299 ALLOVIAL
oo Brown-Gray, Silty Fine to Coarse Sandy
03 GRAVEL (A-1-a) with Trace Cobble
oS
-85 B
10 815 | 15 Radl-
- oo0]
OO O
loool-
oool
R3S
-13.5 R
27 | 24 | 59 S o0
-15 83 989
- - oo0l
! oo0]
SRR oool- -17.5 17.5
-18.5 ST WEATHERED ROCK
20 [100/0.3 - 100/0.3“ Tan-Gray MYLONITIC GNEISS
s o 20 _ o ________ 2
= CRYSTALLINE ROCK
. -60/0.1 -
25 |—=24.5 60101 ? zand MYLONITIC GNEISS 25
30 61 |39/0.
. 100/0.6. WEATHERED ROCK
- . Tan MYLONITIC GNEISS with intermittent
285 c e e Soil Layers
7 [100/0.3 ..
-30
o 100/0.3!_ -30.7 307
60/0.0 60/0.0 Boring Terminated with Standard

Penetration Test Refusal at Elevation -30.7 ft
in CRYSTALLINE ROCK (MYLONITIC
GNEISS)

Note:
Driller Indicated Harder Drilling 17.5'




Sheet 5
SITE PHOTOGRAPHS:
928 James Hayes Road for Bridge over Trout Creek

Photograph No. 1: View looking North

Photograph No. 2: View looking South

Project 095-01-b9ecb April 2026
928 James Hayes Road for Bridge over Trout Creek Watauga County, North Carolina
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Photograph No. 3: View looking upstream

Photograph No. 4: View looking downstream

Project 095-01-b9ecb April 2026
928 James Hayes Road for Bridge over Trout Creek Watauga County, North Carolina



ROUNDABAOUT
FARM, LLC
ROUNDABAOUT
FARM, LLC

BRIDGE LOCATION

ROUNDABAOUT
FARM, LLC

SITE ID: 097-01-10fb2

SITE ADDRESS: 715 CHATHAM ST.,
RONDA, NC 28670



North Carolina Emergency Management — Private Roads and Bridges
Site Information Form

Site Number: 097-01-10fb2

Site Address: 715 Chatham Street, Ronda, NC 28670

GPS Coordinates: 36.2142.-80.9452

County: Wilkes

Bridge Type: Steel |-beam with Timber Decking or Modular Steel Bridge

Span Length:

Bridge Width: 12-0" Clear Width

Substructure Type: Concrete Cap on Drilled-In Piles

Geotechnical Information: See Standard Bridge Plans or the Modular Bridge Substructure Plans for Notes

Additional Notes:

No known debris or obstructions in the stream requiring removal




BRIDGE SURVEY & HYDRAULIC DESIGN REPORT

NC DEPARTMENT OF EMERGENCY MANAGEMENT
PRIVATE ROADS AND BRIDGES PROGRAM

Site Numper 097-01-10fb2 Latitude 36-21390 Longitude ~80-94550
County ~ Wilkes Address 604 ChathamsSt.

City Ronda,NC Zip Code 28670
Recommended Structure 1 @ 60’ Modular Steel Bridge (50’ effective flow length)
Recommended Width of Roadway Skew

Recommended Location is Upstream, Downstream) of Existing Crossing

Temporary Crossing

- & e & hl i
| hereby certify that that | have reviewed the existing hydraulic conveyance at this site wh

= T e PR
roposed 60 ft. bridge.

The proposed bridge low chord for the bridge shall be set in accordance with the the FEMA Disaster Specific Guidance for the Replacement of Private Roads and Bridges issued on 14 February 2025, “to provide
bridge/culvert design plans certified (sealed, signed, and dated) by a Professional Engineer licensed in the State of North Carolina demonstrating that the newly designed and installed private bridge/culvert provides
conveyance greater than or equal to the original destroyed crossing”.

This certification demonstrates that the newly designed and installed private bridge/culvert provides conveyance greater than or equal to the original destroyed crossing. This is based on the best available data provided
from post storm evaluations. Portions of the existing structures may have been destroyed, removed, modified or shifted from their original location or elevation.

Designedby

Drainage Area

River Basin Yadkin River

Stream Classification (e.g., Trout, High Quality Water)

SITE DATA

Source

Debris Potential: Low | | Moderate X High [ |

Gage Station No

Max Discharge

Historical Flood Information:

Channel Slope

Manning's n

Flood Study
Flood Study

,,,,,,,,,,,,,,,,,,,,,,,, ft Source
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Period of Recods
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, cfs DaAe = ~  Frequency
Period of
,,,,,,,,,,,,,,,,, Elev  ft EstFreqt @ yr Source @~ ~  Knowledge  yrs

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ft Contracton ~~ ft Local ~ ft

,,,,,,,,,,,,,,,,,,,,, ft/ft Source ~~ Normal Water Surface Elev = ft
,,,,,,,,,,,,, Channel  RightOB  Source

: Left OB

/ Status

N/A (UT to Yadkin River). Note - bridge is subject to backwater from Yadkin River

With

Without
ft Floodway

100-yr DiSCharge ,,,,,,,,,,,,,,,,,, CfS WS Elev: FIOOdWay
Hydrological Method

Hydraulic Design Method

Floods Evaluated Fre(gg;?cy Dlsggsrge

Elevation

(ft)

Backwater

Disaster Specific Guidance for the Replacement of Private Roads and Bridges 2/14/2025

Bridge Opening Velocity
(fps)

INFORMATION TO BE SHOWN ON PLANS

HYDRAULIC DATA

DESIGN DISCHARGE
FREQUENCY OF DESIGN FLOOD
DESIGN HIGH WATER ELEVATION
DRAINAGE AREA

BASIC DISCHARGE (Q100)

BASIC HIGH WATER ELEVATION

=280 cFs.
25 vRs.

0.44 sa.wmu.
-390

OVERTOPPING FLOOD DATA

OVERTOPPING DISCHARGE

OVERTOPPING FLOOD ELEVATION

FREQUENCY OF OVERRTOPPING FLOOD

* NOTE LOCATION OF OVERTOPPING
WS EL. Taken @ River Station ?

= C.F.S.
= YRS.

ADDITIONAL INFORMATION AND COMPUTATIONS

Emergency Vehicle Access Possible? Mo
Mumber of Homes Confirmed Yes
Mumber of Homes 4
Churches Confirmed Yes
Mumber of Churches 0
Schools Confirmed Yes
Mumber of Schools ]
Recreational/Business Areas Yes
Confirmed

Mumber of Recreational/Business 1
Arsas

General Description Bridge is constructed of concrete end

bents steel beams, and wooden deck
and rails. |t is a one span bridge. It is
damaged beyond repair and a
redesign and replacement is needed.

Cwerall Condition Damage
Condition Other
Site Repair Status Mo Repair

Condition Description Bridge is damaged beyond repair.

Apparently, rising water pushed up

the leading edge of the bridge and it
appears one beam is missing and
others may have moved off their seats.

Expected Level of Effort Full Redesign

Other Level of Effort

14" W14X38 beam

SHOWY FCR CLARITY . ,/

Assisted by 777777777777777777777777777777777777777777777777777777777777777777777777777777 : Horizontal Curve Mo . "
g, Johnson, Mirmiran, & Thompson Inc.. e e e e ; +0.25" Steel Plate
‘.&g\\ (‘.MD;‘::," Date 'j “ 108 Asheville Commerce Parkway ‘ 2098 ' -+ 0.25" Steel Plate
s Candler, NC, 28715 ' - - Desi - . eliation " _ -
f.gf_;é w688/ %,E;’%‘?l St & o Lo e Ca00s Waterway Opening Provided Below: Design WS Elev sf 100-yr WS Elev. sf Total | sf Inclinat N  =14.5" (1'-2.5") ft structure depth)
IS, AN : . . . . Roadway Divider Mo
s i SEAL S ‘ oL Average Channel Velocity (Design) fps Average Overbank Velocity (Design) fps y
2 i 20646 : 3| Maltluw ) Fosor 7/27/2026 | 12:18:31 PM EDT T 700 - Proposed Conveyance Area has been reduced
T e o S § T ievmrATcednz. 35S Computed Scour: General ft Contracton ft Local ft by 0.9 sf to account for blockage created by 3
‘5"2?’{'-.'}:?(6 lNEE.",\Qré" Span/Gap Estimate (ft) 446,00 - . .
‘fq’?ggg;"ﬁ*"@‘v,e‘ Reviewed b Date Plank Connectors as shown in Detail A of the
R LA e — Surface to Water () 15.00 ~ Typical Section.
Initial
REV 7/27/2026 Utility/Mechanical Mo
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QIZ STREAM
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(estimated) REMOVE
44' Existing Bridge
(damaged)
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I/ ' e T EaaaaaRE T
I 26" |
I L e o L L A
: 7S7 S T T
20.00 an T 20.00
il B3 ik
(N T I
Drilled Piles in 24" Hole 7 S o
Cased as needed. —_] T K 12" +/- T \ Drilled Piles/in 24" Hole
See Structural Plans . : : b - \—Cased as needed.
15.00 '.A ' Class Hl Rip Rap, 4" Thick N "[4 ' See Structural Plans 15 00
v L.1.5:1 Slope (with Type 1 AN L7 | . Y
Geotextile Liner (TYP.) RS i Class Il Rip Rap, 4' Thick
R e 1.5:1 Slope with Type 1
A~ .7 Prop. Waterway — Geotextile Liner (TYP.)
BX, Wat%nﬁlf% Y M .7 lopening 409.8 SF
opening : AR A4 T
10.00 . * ; 10.00
7 J
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_ . = [
t\\ I SEE DETAIL A . T ’[ | DOWN
~ =
— ol e | 7 — STREAM
s 4_‘ | ‘ ’ IL 93, 15 20, __.42. I ‘ rJ View 0.00
I-n - LK ir‘llu 5 I
[" 8 5 K1 SIERL LATE TGP 41 o1 on o st wrLme s j Stationing and elevations shown are relative to the site.
£ : Based on an assumed datum.
o No survey grade field work was performed.
B \I'\.‘
e S I I :
f I"-\ AICHEE PLARK SET N
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INFORMATION TO BE SHOWN ON PLANS

BRIDGE SURVEY & HYDRAULIC DESIGN REPORT SITE DATA

| HYDRAULIC DATA
NC DEPARTMENT OF EMERGENCY MANAGEMENT ‘ Drainage Area . SOUICE DESIGN DISCHARGE =280 crFs.
? ; ; i i i FREQUENCY OF DESIGN FLOOD = 25 VYRs.
PRIVATE ROADS AND BRIDGES PROGRAM River Basin _Yadkin River Character PREQUENCY OF DESIGN 00D -2
| Stream Classification (e.g., Trout, High Quality Water) WS-IV, (for the Yadkin River. UT has no Class). DRAINAGE AREA =0.44 sa.wm.
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" BASIC DISCHARGE (Q100) -390 crs.
Site Numper 097-01-10f62 Lafituge 36:21390 Longitude -80-94550 Debris Potential: Low [ | Moderate X High [ ] | | | BASIC HIGH WATER ELEVATION -
. Existing Structure - Source of Available Data NCEM Private Roads and Bridges Inspection Team | OVERTOPPING FLOOD DATA
County Wilkes Address 604 Chathamst. |
i Existing Structure - Description 1 @ 44'+/- private bridge (damaged by Helene) : OVERTOPPING DISCHARGE e CFS
cty Ronda,NC Zip Code 28670 § 3410 : FREQUENCY OF OVERRTOPPING FLOOD = YRS.
. . . T L Estimated Wat Obpeni - fi2 § OVERTOPPING FLOOD ELEVATION = *
Recommended Structure 1@50SteelG|rderBr|dgeW|tht|mberdeCk ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, stmated aterway Bpening - —— * NOTE L OCATION OF OVERTOPPING
| DeSign Control Elev Bt SoUrce WS EL. Taken @ River Station ?
Recommended Width of Roadway Skew |
Gage Station No Period of Records i
Recommended Location is Upstream, Downstream) of Existing Crossing 98 STHON O i, TOMOGONREOONAS e | ADDITIONAL INFORMATION AND COMPUTATIONS
Max Discharge @~ cfs Daae Frequenrcy
Temporary Crossing 3 3 i nm s |
3 Historical Flood Information: mErgenoy Yeice Aroess Fossibre: I ... ... ... . o oot eeee e eeeeeseee e e e e st
Period of Mumber of Homes Confirmed Yes
Date Elev ft EstFreq yr Source Knowledge yrs 1 N R
Historical Scour Info: General ft Contracton ft Local ft Churches Confirmed Nes
MNumber of Churches O
Schools Confirmed Yes
Channel Slope fuft Source Normal Water Surface Elev =~ ft . S A S A i
Mumber of Schools 0
Manning's n: LeftOB Channel Right OB Source s tional Business Ara Y -0 e s
: Confirmed
. . . . . . . Mumber of Recreational/Business 1
Flood Study / Status  N/A (UT to Yadkin River). Note - bridge is subject to backwater from Yadkin River | Aamss
Flood Study With Without
100-yr Discharge cfs WS Elev: Floodway ft Floodway ft River Station General Description Eji‘i::l”;:::?zdn:':;2:::22:? rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

and rails. |t is a one span bridge. It is
damaged beyond repair and a

DESIGN DATA v )

Cwerall Condition Damage

Hydrological Method

4 Disaster Specific Guidance for the Replacement of Private Roads and Bridges 2/14/2025

Condition Other
Hydraulic Design Metho

1 4 - : . ) i . . Site Repair Status R B T e
N X P 7S e / R A Lo 2 ; Floods Evaluated Frequency Discharge Elevation Backwater Bridge Opening Velocity
& ” 7 % : i 1 Aok 48 -‘%‘;{:wj AN 425e 'l_,ﬁ ? (year) (cfs) (ft) (ft) (fps) : Condition Description Bridge is damaged beyond repair.
I hereby certify that that | have reviewed the existing hydraulic conveyai isting bri the proposed conveyance provided Apparently, rising water pushed up
The proposed bridge low chord for the bridge shall be set in accordance with the the FEMA Disaster Specific Guidance for the Replacement of Private Roads and Bridges issued on 14 February 2025, “to provide L TeTUTSSTsIssosiocas SSIiIsnSoioinioiooonoonionsSISIiISIiIissonsonsorion SISSISIISiIoinoon L SIennenninsnosisinisnsisssssnsoseessess the leading edge of the bridge and it
bridge/culvert design plans certified (sealed, signed, and dated) by a Professional Engineer licensed in the State of North Carolina demonstrating that the newly designed and installed private bridge/culvert provides : : appears one beam is missing and T
conveyance greater than or equal to the original destroyed crossing”. : :
i : others may have moved off their seats.
This certification demonstrates that the newly designed and installed private bridge/culvert provides conveyance greater than or equal to the original destroyed crossing. This is based on the best available data provided : L T e e
from post storm evaluations. Portions of the existing structures may have been destroyed, removed, modified or shifted from their original location or elevation. : : Expected Level of Effort Full Redesign
Designedby . OtherLevel of Efort
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=~ L e Signed by: ' : : . . . . : i
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Initial : :
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NCDOT BORE SINGLE SITE 097-01-10FB2 WILKES COUNTY BORING LOGS.GPJ NC_DOT.GDT 3/25/26

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 5

WBS 097-01-10fb2 | TIP N/A | COUNTY WILKES | GEOLOGIST C. Brake

SITE DESCRIPTION 715 Chatham Street Bridge over Dam Tailwater to Yadkin River GROUND WTR (ft)
BORING NO. EB1 STATION N/A OFFSET N/A ALIGNMENT  -L- 0 HR. 18.4
COLLARELEV. 0.0ft TOTAL DEPTH 38.7 ft NORTHING 902,509 EASTING 1,426,164 24 HR. 15.5

DRILL RIG/HAMMER EFF./DATE F&R3763 CME-550X 89% 12/20/2024

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 03/11/26

COMP. DATE 03/11/26

| 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) 0.5t | 0.5ft | 0.5ft | |0 2 50 IS 100/ [ No. | Avol| 6 | ELev. DEPTH (ft)
0 0.0 GROUND SURFACE 0.0
U0 [ 00 [ 5 [ % [ 3 *7 . M DL ARTIFICIAL FILL
... =l _-20__ _ Gray, Silty Fine to Coarse SAND (A-2-4) with __ _2.0]
35 + 35 fe-- . ___SomeGravel
5 2 2 ] .3 . M Brown-Red, Fine Sandy Clayey SILT (A-5)
T with Trace Mica
R Py [ ALLOVIAL
- WOH[ 1 ] 1. . Brown, Fine Sandy SILT (A-4) with Trace
-10 [ X M Mica
1o 20 ___ o __ . _____ 129
135 135 | L. Brown, Fine Saq_(:;lcgla':}l/iié SILT (A-5) with
15 WOH[WOH[ 1 Q‘I' - M
. . -
Iz oo " 17.5
-18.5 18.5 i- RESIDUAL
_ 36 [ 36 [ 30 " ac M Brown, Fine to Coarse Sandy SILT (A-4) with
20 @66
<] Trace Mica and Rock Fragments
B RO
..‘. . .
235 T 235 1 . . Ny 240
-25 o | & [30  10006® WEATHERED ROCK
e . Brown, Gray, and Tan MYLONITIC MICA
SCHIST
-28.5 285 A ¥ 4
230 100707 - 100/0.28
-33.5 335 sttt
-35 74 26101 " 100/0.69
-38.5 38.5 oot -38.7 38.7
T0070. 100/0.281

Boring Terminated at Elevation -38.7 ft in
WEATHERED ROCK (MYLONITIC MICA
SCHIST)

Note:
Driller noted harder drilling at 17.5 feet.




NCDOT BORE SINGLE SITE 097-01-10FB2 WILKES COUNTY BORING LOGS.GPJ NC_DOT.GDT 3/25/26

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 7

WBS 097-01-10fb2 | TIP N/A | COUNTY WILKES | GEOLOGIST C. Brake

SITE DESCRIPTION 715 Chatham Street Bridge over Dam Tailwater to Yadkin River GROUND WTR (ft)
BORING NO. EB2 STATION N/A OFFSET N/A ALIGNMENT  -L- 0 HR. Dry
COLLARELEV. 0.0ft TOTAL DEPTH 29.8 ft NORTHING 902,462 EASTING 1,426,135 24 HR. 20.0

DRILL RIG/HAMMER EFF./DATE F&R3763 CME-550X 89% 12/20/2024

| DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 03/11/26

COMP. DATE 03/11/26

| 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) 0.5t | 0.5ft | 0.5ft | |0 2 50 IS 100/ [ No. | Avol| 6 | ELev. DEPTH (ft)
0 0.0 GROUND SURFACE 0.0)
0.0 0.0 [} "’ ] B *12 B M ] -1.0 ARTIFICIAL FILL 1.0
A Iz 20 _)Gray, Silty Fine to Coarse SAND (A-2-4) with [ _2.0]
-3.5 3.5 .. '\. . ‘.l\.N." Some Gravel
5 s 5 10 . -‘15 2V V" Red-Brown, Fine to Coarse Sandy Silty
' xS L CLAY(AT)with Trace Gravel and Rools |
-\ - 20 RESIDUAL 70
<A — — 7} Orange-Tan, Fine to Coarse Sandy Clayey {— = ]
-8.5 8.5 1 B R \  SILT (A-5) with Trace Mica and Rock |
-10 ! ° fwesl Vo ___F Fragments _ J
~a L R Brown-Tan, Fine to Coarse Sandy SILT (A-4)
N L with Trace Mica and Rock Fragments
S~
-13.5 + 135 TR, 14.0 14.0
-15 28 | 50 5004 RN § WEATHERED ROCK
—100/0.9 Tan-Gray MYLONITIC MICA SCHIST
-185 + 185 s
20 [T00/0. - 100/0.4@
-23.5 23.5 (R
25 100/0. * 100104
-28.5 28.5 = 3 A ¥ 4
ke >80, ~_030'8®. 298 298

Boring Terminated at Elevation -29.8 ft in
WEATHERED ROCK (MYLONITIC MICA
SCHIST)




BOBBY & HOPE SHEETS

JERRY SIDEN

HORACIO LOPEZ

SITE ID: 097-01-132d4

SITE ADDRESS: 1089 ANNIE-SOPHIA LANE
ROARING RIVER, NC 28669

SUZAN MYERS

BRIDGE LOCATION



North Carolina Emergency Management — Private Roads and Bridges
Site Information Form

Site Number: 097-01-132d4

Site Address: 1089 Annie Sophia Lane, Roaring River, NC 28669

GPS Coordinates: 36.2813.-80.9680

County: Wilkes

Bridge Type: Steel I-beam with Timber Decking or Modular Steel Bridge

Span Length:

Bridge Width: 12-0" Clear Width

Substructure Type: Concrete Cap on Drilled-in Piles

Geotechnical Information: See Standard Bridge Plans or the Modular Bridge Substructure Plans for Notes

Additional Notes:

Timber bridge railing not required for Steel |-beam with timber decking option

Modular Steel Bridge option shall include guardrail as part of the system

Wingwalls are not required




AT INFORMATION TO BE SHOWN ON PLANS
BRIDGE SURVEY & HYDRAULIC DESIGN REPORT SITE DAIA HYDRAULIC DATA

PRIRBHORION. sttt SOOI I e b Bt et s b Sk

DESIGN DISCHARGE =1130 cFs.

NC DEPARTMENT OF EMERGENCY MANAGEMENT FoRNE . FREQUENCY OF DESIGN FLOOD - 25 ws.
PRIVATE ROADS AND BRIDGES PROGRAM River Basin __Yadkin Pee-Dee .. .. Character . G R TR EETIEN

Stream Classification (e.g., Trout, High Quality Watery @ Classc DRAINAGE AREA = 3.88 sa.m.
i BASIC DISCHARGE (Q100) =1640 crs.

Debris Potential: Low | | Moderate X High [ ] BASIC HIGH WATER ELEVATION E
Existing Structure - Source of Available Data NCEM Private Roads and Bridges Inspection Team OVERTOPPING FLOOD DATA

o e : OVERTOPPING DISCHARGE = CFS.
Existing Structure - Description 2@ 48inchCMP . N T—— ,; crlpe G T S R S i

: ; ; -25.1 OVERTOPPING FLOOD ELEVATION =
Racoimibndod BEuckng 1@30’SteeIG|rd er Brld g eW|tht|mb 9[9 e ck [| | ovimbeiscaaiddrinivmpstptiafa i gl Estimated Waterway Opening . R A

DERIONCOIBIEIN . oo TN et esadiibihedbons s o niosa e s s SaSE Sg WS EL. Taken @ River Station ?

Site Number _ 097-01-132d4 Latitude _36.28129  Longitude -80.968050

County  Wilkes Address _near 1089 Annie Sophialane . . . . . ..
Cty .. .Roaring River, NG ........ ZipCode 28669 ..

Recommended Width of Roadway e, OKOW e,
Recommended Location is Upetmarn. Downstream) of Existing Crossing

CogeSMBNNO".. .. - iy " RADOGORROOONIS . ..o sz ADDITIONAL INFORMATION AND COMPUTATIONS
MaxDischarge  cls Date ____  Frequency . '

Temporaw CrOSSing Number of Homes Confirmed Yes
Historical Flood Information: .. Number of Homes 10

Pen°d Of Churches Confirmed Yas
DEW......occoncniucensissss BB fhosscusgasssisn B0 BRI OO, e VI SO .o csvimmssessissiisiariinssns FOOMBUQS: ... VB B ¥ eSS R S RS S

Number of Churches 0

Historical ScourInfo: General =~ ft Contraction ft Local ft ** Schools Confirmed Yes
: . Number of Schools D
Recreational/Business Areas Cantirmed Yes

Channel Slope __ ftft Source ... NormalWaterSurfaceElev ___ ft

Number of Recreatonal/Business Araas 0

Channel _____RightOB ____ Source + General Descnpoon Raad and culver: crossing are sevarsly
i damaged. Crossing consists of 2.48" CMP.

Manning's n: Left OB

" Oversll Condition Damage

Flood Study/Status _________FEMA Study LDS (Big Bugaboo Creek) e

Flow Stu wm w.th t ) Al i, ol ‘ ite Repar status empora epar
100.yr Distherge 1732 cfs WS Elev: Floodway 118715 Flooaway 1186:46 & River Station 32578 L Temporar ep

......................... Condtion Description Raad and culvert crossing are in poor
condition and appear to be underszed.
Replacement culverts need to be sized

DESIGN DATA properly wrth endwalls. Estimate includes

replacement of the culvert at the same size

deloglcal Method and will need 1o be revised once sized

WPR—— SO —— R
Hydraulic Design Method D'S2ter Specific Guidance for the Replacement of Private Roads and Bridges 2/14/2025

Floods Evaluated ' eguency

T ks o s e A T s e R e B B Lo v, L N : Expected Level ot Effon Replace
Discharge Elevation Backwater Bridge Opening Velocity " Other Lavel of Effort
(cfs) (f) ) ¢ (fps) i

** Horizontal Curve Na

The proposed bridge low chord for the bridge shall be set in accordance with the the FEMA Disaster Specific Guidance for the Replacement of Private Roads and Bridges issued on 14 February 2025, “to provide Sressseasasaaas e P sssasassesssssirssssses eessssmreassressssssasseses eemresierestessEesresaeteranas vasae e Number of Travel Lanes {LOS)
bridge/culvert design plans certified (sealed, signed, and dated) by a Professional Engineer licensed in the State of North Carolina demonstrating that the newly designed and installed private bridge/culvert provides : : =
conveyance greater than or equal to the original destroyed crossing”. ' : Incknatign Na

This certification demonstrates that the newly designed and installed private bridge/culvert provides conveyance greater than or equal to the original destroyed crossing. This is based on the best available data provided

from post storm evaluations. Portions of the existing structures may have been destroyed, removed, modified or shifted from their original location or elevation. Roadway Divider Na

Des'gnad by “ Peamerrssressssassassess essasessesssassssassssassasses A S T s e - RirediBiige Wdkh ) e

Span/Gap Estmate (f)

Assisted DY

T

“‘\‘3\‘:\‘ CARE;"», B o mem i o 3w v

Shis§ % é
) % ; ®

S %
é? ' “‘.': " Signed by: :
£ i 2505&"6 i Mattluw ) Foster 6/10/2026 { 10:54:34 AM EDT

: : s
Johnson, Mirmiran, & Thompson Inc. : 5 ARSI RNy o LA i, Il AT TN s s e

1008 Alshevige Commerce Parkway : ...I... ..................I..........‘........... . Uklllw:”“hsqlca s "“""""Proposed
andler, NC, 28715 : Waterway Opening Provided Below: Design WS Elev sf 100-yr WS Elev sf Tota I??_E_ | sf i
License No: C-3097 el 9 4 T S—— 21" W21X48 beam
: Average Channel Velocity (Design) =~ fps Average Overbank Velocity(Design) ~~ fps Pipe Needs Sming Yes + 8" Deck
5 - IR = D = N

" 0 ........... R Geotechnical Crhar =31" (2'-7" StrUCture depth)
"‘f,"ﬂv 0 EO\“‘ ReViBwed by e T S S N T S R O N R S T Date ) Orther Geotechnical Nang

! TB1932BFAFCE4T2 ..

Computed Scour: General ft Contracton . . . .. ...ftLocal _ T

10+00 10+05 10+10 10+15 10+20 10+25 10+30 10+35 10+40 10+45 10+50 10+55 10+60 10+65  10+7/0

?BRIDGE

......... T T T T T Tl T TIO  Dead End 0 B 0 1] ﬁ 1] l 1 ﬁ I O R 1= P Y A O ] O T T 1

Eiting Grbsnd || 11130 Brdpesed Brge] | | 1] l ] | T T i 0 . T O s RmEN
| (.estima.te.d). P = e i e e (27' Effective Operingt <-4 4 4+ 1 L 1 4+ 1 4
il Steel beam w/ timber deck’ |

Ex. Wat rway
2@48" CMP
opening 25.1 SF

Prop. Waterway

I
| - REMOVE
! opening 83.6 SF

. Class|lIRipRap, 4'Thick | = | | DOWN | . _ Drilled Piles'in 24" Hole
1.5:1 Slope (max.) STREAM - Cased as needed.

] IEIE View . . . See Structural Plans . S]] ] ] 1 8 IEEE e
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12'-0" DECK WIDTH
; 111" CLEAR ROADWAY
5.6k%* 565"

I I e
AILS @ 6" CTS, STA , 1"

STAINLESS STEEL DECK CLIPS
6° x 6* WHEEL @ 12° CT5., ALTERNATE SIDES CLEAR FROM TOP AND BOTTOM.
GUARD (TYP.) ™ OF BEAM, SEE DETAIL 'A".

6" x 6" WHEEL

PRESSURE TREATED, BE
GUARD BLOCK —, 1l
} (TYP.) |

2% % 10" d | | | ! | ! | | |
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*ZBEAM (TYP)) SEE
DISTANCE ; "DECK CLIP
(TYP.) \

g =

SELF-ADHESIVE ROLL o 1 ] ] ' ' : _ : _ EEEN 1] =L |
ROOFING APPLIED TO | | _ Based on an assumed datum.
{—— COVER ENTIRE TOP OF

DETAIL® STEEL BEAM FLANGE EE | ' ' | ' ' ' ' ' ' ' i / ' ) '
WITH MIN 1/2* OVERHANG - - | | . S - No survey grade field work was performed.
DIAPHRAGM EACH SIDE. (TYP. EACH . _ . .
CHANNEL (TYP.) ™ BEAM) ! ! ! ! SR I Ri2 =
A ! N A ) J WA | ] . | { | . . (3 02 P4 1 O 1 1 Y T 1 8 I T T 5 O
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INFORMATION TO BE SHOWN ON PLANS
HYDRAULIC DATA

BRIDGE SURVEY & HYDRAULIC DESIGN REPORT SITE DATA

5 et DT ORI WM TR TY - | ;- SO RO WD SR OO U SRS MR O R

DESIGN DISCHARGE =1130 cFs.

River Basin _Yadkin Pee-Dee  Character A 5 =25 ¥Rs.
! DESIGN HIGH WATER ELEVATION

Stream Classification (e.g., Trout, High QualityWater)  ClassC DRAINAGE AREA
BASIC DISCHARGE (Q100)
Debris Potential: Low | | Moderate B High [ ] BASIC HIGH WATER ELEVATION

NC DEPARTMENT OF EMERGENCY MANAGEMENT
PRIVATE ROADS AND BRIDGES PROGRAM

3.88 sa.m.
1640 crs.

Site Number  097-01-132d4 Latitude _36.28129 Longitude _ -80.968050

Existing Structure - Source of Available Data NCEM Private Roads and Bridges Inspection Team OVERTOPPING FLOOD DATA

o e : OVERTOPPING DISCHARGE
Existing Structure - Description 2@ 48inchCMP mE g S o bl gt e w O

: 3 i 25.1 : OVERTOPPING FLOOD ELEVATION
Racorimsnosd Siractins 1 @ 40l SteelMOdUIaandge(30|effect|ve|ength) o S ...................................................................................................................................... Estimated Wﬂterway Openlngﬁ ft2 DR AR

\ S DRSIGN GO .. JESIOIBIE it tsnbosrisssiions s s s st st WS EL. Taken @ River Station ?

County  Wilkes  Address near 1089 Annie Sophialane =

city _RoaringRiver, NC ~~~~ ZipCode 28669 ——

Recommended Width of ROGIWEY ................cmumammmminmmssssmimais QRO L iiumupiiins

‘ Gage Station N Period of Record
RecommandedLocationisUpatrearn.Downstream)ofExistingCrossing__,____,_'____'____'____'_,__m_,m___"_,_"___"_v_,_"_,__v____‘_,__‘_ PR ORMDN NN, .o isimini s "TEIOKLOR FRROOINER ... o it sk s ees ss ADDITIONAL INFORMATION AND COMPUTATIONS

: Max Discharge cfs Date Frequen : Y
TODOTOEY CHOBBNND. .ot s e A e o b e A S SR AR W Qs i i e e s i s g

Historical Flood Information: .. Numnber of Homes 10

PGHOd Of Churches Confirmed Yes
DAte:........ccooiimnsiniss IOV o EBLFIOQ YT BOUIBE ..., .ccociircciicimimnissnsissiisininns KNOWIOAGO: .. VI8 ¢ e 5 S S S R S it sa it

Namber of Churches ]

Historical ScourInfo: General =~ ft Contraction ft Local ft ** Schooly Confirmed Yes

. Number of Schools 0

Recreational/Business Areas Cantrmed Yes

Channel Slope __ ftft Source ... Normal WaterSurfaceElev __ ft

Number of Recreational/Business Areas 0

i : - General Descnpton Road and culvert crossing are severe!
Channel . RightOB ____ Source . : » : y
i damaged. Crussing consists of 2-48" CMP.

Manning's n: Left OB

! " Owersll Condition Damage
Flood Study /Status .. FEMA Study LDS (Big Bugaboo Creek) . . . . Condion Over

Flow Stu Wm w.th t e SN i e Kepar Slatus empora epar
100-yr Dis%yharge 1732 ¢fs ws Elev: Fioodway 1187.15 Flcl)og\l!jvay 1186.46  f River Station 32578 oo Temporary Rep

------------------ Caondition Description Raad and culvert crossing are in poor

candition and appear to be underszed.
: Replacement culverts need to be sized
DESIGN DATA properly with endwalls. Estimate includes

replacement of the culvert at the same size

F'Ydmloglcal Method and wil need 10 be revised once sized

SP—— ST —— T —————
Hydraulic Design Methog D'S2ter Secific Guidance for the Replacement of Private Roads and Bridges 2/14/2025

Floods Evaluated ' eduency

Expected Level of EHon Replace

Discharge Elevation Backwater Bridge Opening Velocity " Other Level of Effort
(cfs) (ft) ) g (fps) 5

** Morizontal Curve Na

The proposed bridge low chord for the bridge shall be set in accordance with the the FEMA Disaster Specific Guidance for the Replacement of Private Roads and Bridges issued on 14 February 2025, “to provide T T T TP T Bee s sssasassesssssirssssaes ressssmeesssressssssassesss ememresierestessResresesteranas rasae Number of Travel Lanes (LOS)
bridge/culvert design plans certified (sealed, signed, and dated) by a Professional Engineer licensed in the State of North Carolina demonstrating that the newly designed and installed private bridge/culvert provides : . ¥

conveyance greater than or equal to the original destroyed crossing”. Incknatan Na

This certification demonstrates that the newly designed and installed private bridge/culvert provides conveyance greater than or equal to the original destroyed crossing. This is based on the best available data provided : i e MBS e e R R S R S R
from post storm evaluations. Portions of the existing structures may have been destroyed, removed, modified or shifted from their original location or elevation. ' H cadway Dwider o

Des'gned by e et e rermreransamenreas et mame e s " ﬂoad.‘?ndge Wichth (&) 11.00 ; 12" W121X25 beam
Assisted by S . : TSy L IR e AR S SRS SR s : Span/Gap Estmate (f] + 0.25l| Steel Plate

iy, | Johnson, Mirmiran, & Thompson Inc. 5 | ace 1o Wote 8 +0.25" Steel Plate
s CARp, s, DR . s e s o S
a ’\“ {5 1
NS é
S0 % ®

fokeeow Aliniras. @ Towpeon Javi T s e e - R
Bandler.NNCbZ-gg;g Waterway Opening Provided Below: Design WS Elev =~ sf 100-yrWSElev  sf Total _ 130.3 sf g 1:Type' ( ) pth)
. ned by: cense No. .. Uil 5 -
g g g Average Channel Velocity (Design) ______________fps Average Overbank Velocity (Design) _____________ fps | Pipe Needs Siting Yes Proposed Conveyance Area has been
: Mattlw D Fostur 6/10/2026 | 10:54:34 AM EDT : ‘ i -reduced by 0.9 sf to account for blockage
fosaigss : Computed Scour: General ft Contraction . ... ftlocal Tt :. o e = created by 3 Plank Connectors as shown
iy 5 O Reviewedby  Date PRl itholpicaliSection

7) . ; g
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40' Proposed Modular Bridge i i | | | [ A % 1 A O I T A 1
bt ietbedve Dpenind - e e b e e e s e e e e e

T T T T T T ExistinglGround | | | ]
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' Concrete PiérCap

e
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I

I

I | | 05 ol ==
1024 531 TS A A D IR briledPHesHmn24“ Hele:-———+—+—++—+—1+—+—+—+—++—+— 11—+ttt

:\Casedas'needed. 56 5 5 0 1 ) 1 1 1 1 1 T T O T 5 138 i

1

S EE [ ] 16 1 T O o O L L Drilled Piles in 24" Hole
FEEEE 0 ) 1 T 8 5 51 5 v e T 5 0 5 ol = P e A | Cased as needed. | |
- - See Structural Plans
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- . T | !
Prop. Waterway
~ REMOVE opening 130.3 SF

Existing pipes | | | |
- damaged | Y ! = | it IS T e & B

Ex. Wat rway
2@48" CMP
opening 25.1 SF

See Structural Plans

EEEESEnE SESSEREESESEEEEE SESEEEEEEES i B N e R AR SRR E RS S s e R R sEE RN EENEmEESEEEEE B B B e B B S e RS AN N E RN SRR
| ! | e V5 TR | | | = | =S | 1. 5:1 Slope (max_) SI'?'(R)E,/A\NM | | J o IEliEiEE | | = I |
L o T LTI with Type 1 Geotextile Vi : : ' 0 W
Llner(TYP) |eW =8 S = 1) S A O 120 SR 2 S0 K 1 O 10 O A R0 S5 IR B MR ) L S R A

1] I
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SHEET TOTAL
STATE STATE PROJECT REFERENCE NO. NO. SHEETS

N.C{ 097-01-132d4

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

STRUCTURE

SUBSURFACE INVESTIGATION

COUNTY _WILKES

PROJECT DESCRIPTION NORTH CAROLINA EMERGENCY
MANAGEMENT-PRIVATE ROADS, BRIDGE REPAIR
AND REPLACEMENT PROGRAM

SITE DESCRIPTION _1089 ANNE-SOPHIA LANE FOR
BRIDGE OVER BIG BUGABOO CREEK

CONTENTS PERSONNEL
C.BRAKE, G.IT.
SHEET NO. DESCRIPTION
I TITLE SHEET S. DAVIS
2, 2A LEGEND (SOIL & ROCK)
2B, 2C SUPPLEMENTAL LEGEND (GSD TY. BEARD
3 SITE PLAN
4-7 BORE LOG(S), CORE REPORT(S), & CORE PHOTOGRAPHI(S)
8-9 SITE PHOTOGRAPH(S)

INVESTIGATED BY _FOR, Inc.

orAwWN By _1-T. WALKER

cHECkep BY _F- ALTON, P.E.

SUBMITTED By _ P~ ALTON, P.E.

DATE _APRIL 2026

CA UTION NOTICE Raleigh, North

SINCE Prepared in the Office of:

FROEHLING & ROBERTSON, INC.
Engineering Stability Since 1881
310 Hubert Street

Carolina 27603-2302

License No. F-0266

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT IS BASED WERE ® Bus: 919.828.3441 Fax: 919.828.5751

MADE FOR THE PURPOSE OF STUDY, PLANNING AND DESIGN, AND NOT FOR CONSTRUCTION OR PAY 1881

PURPOSES.
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 C\
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 YARY 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 DETALS SHOWN ON THE SUBSURFACE PLANS ARE SEAL
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 GEOTECHNICAL ENGINEER DOES NOT WARRANT OR GUARANTEE
THE SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE GEOTECHNICAL ENGINEER AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE

% 4.5 S STS
ENCOUNTERED. THE BIDDER OR CONTRACTOR IS CAUTIONED TO PERFORM INDEPENDENT SUBSURFACE 'v' "..'_VG | NE‘?_.."«O &

INVESTIGATIONS AND MAKE INTERPRETATIONS AS NECESSARY TO CONFIRM CONDITIONS ENCOUNTERED ON "' “%s0ces®®
THE PROJECT. THE CONTRACTOR SHALL HAYE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN O' 4
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT lll mICK
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION. ll

NOTES:

l.  THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE GEOTECHNICAL ENGINEER
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.

i 033758

SIGNATURE

DATE

DOCUMENT NOT CONSIDERED FINAL
UNLESS ALL SIGNATURES COMPLETED




PROJECT REFERENCE NO. SHEET NO.

097-01-132d4 2

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 IS 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 & CONTINJOUS FLIGHT POWER AUGER AND YIELD LESS THAN 180 BLOWS PER FOOT UNIFORMLY GRADED - INDICATES THAT SDIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
3 . GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWD OR MORE SIZES.
IS BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY INCLUDE THE FOLLOWING: =
CONSISTENCY, COLOR, TEXTURE, MDISTURE, ARSHTO 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-T—6 ::EU::g”;s:gzu?_::‘;ﬂ;%ﬁ;f U?%gf:;égs IS DESIGNATED BY THE TERMS:
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION
CENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS (RGANIC HATERIALS
CLAsS. 1< 352 PASSING 2080 U> 57 PASSING *200) MINERAL NAMES SUCH AS DUARTZ, FELOSPAR, MICA, TALC, KAQLIN, ETC.
pr =1 re; o [ws [ e [ 77| wiaz ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIGNIFICANCE.
CLASS, -2-4]A-2-5] A-2-6[A-2-7 R3] COMPRESSIBILITY
p— NN SLIGHTLY COMPRESSIBLE LL <3l
RN MODERATELY COMPRESSIBLE LL = 31- 50
Py HIGHLY COMPRESSIBLE LL > 50
LY PERCENTAGE OF MATERIAL
"o GRANULAR  SILT - CLAY
200 ORGANIC MATERIAL SOILS SOILS DTHER MATERIAL
MATERIAL TRACE OF ORGANIC MATTER 2 - 3% 3-52 TRACE 1- 10%
PASSING "0 LITTLE ORGANIC MATTER 3-51 5 - 121 LITTLE 10 - 28%
L - — 4o mx| a1 mn [ 4@ x| a1 o0e] 4@ wx | 41 00 [0 wx| a1 un SLl:lTI-TSLE'l;:' MODERATELY ORGANIC 5 - 10% 12 - 207 SOME 29 - 357
ol enx | w18 wc|im el Toww | on o | 1@ voc |12 wx | 11 vey | 11 e LITTLE 08 HIBLY HIGHLY DRGANIC > 18% > 207 HIGHLY 357 AND ABOVE
- . ORGANIC GROUND WATER
GROUP INEX ] [) ] amx |8 mx 1z mx[is mx|no mx m:glslcw e
us:]uFa. H:Jv:s s;::si:ng N - STy QLAY WTTER < WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING
MATERIALS | smp | OAND|  GRAVEL AND SARD SOILS SOILS vy _ STATIC WATER LEVEL AFTER _24  HOURS
Zrw PERCHED WATER, SATURATED ZONE,OR WATER BEARING STRATA
CEN. RATING EXCELLENT 10 GO®D FAIR TO POOR FAIR TO | oo | unsuIteLE
S SUBCRADE POCR
O~ sPrinG oR seep
PI OF A-7-5 SUBGROLP IS < LL - 30 : Pl OF A-7-5 SUBGROLP IS > LL - 30
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS
RANGE OF STANDARD RANGE OF UNCONFINED
PRIMARY SOIL TYPE e o, R PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE)  23%2%  pip g QIP DIRECTION
(N-VALUE) (TONS/FT#) WITH SOIL DESCRIPTION DF ROCK STRUCTURES
VERY LOOSE <4 st SLOPE INDICATOR
gs::ﬁf::v L CSE 47010 SOIL SYMBOL G:; @1 TEST BORING O e N
MATERIAL MEDIUM DENSE 18 10 30 Nsa ARTIFICIAL FILL (AF) OTHER @ AUGER BORING @ CONE PENETROMETER
(NON-COHESIVE) VEFgf'BiENSE 3”’)7205“ THAN ROADWAY EMBANKMENT TEST
VERY SOFT <2 <8.25 = e INFERRED SOIL BOUNDARY —<>— CORE BORING ®  SOUNDING ROD
GENERALLY SOFT 27104 8.25 T0 5 " TEST BORING
SILT-CLAY MEDIUM STIFF 4708 2.5 T0 1.8 === INFERRED ROCK LINE (D MONITORING WELL vin o
MATERIAL STIFF 87015 170 2
(COHESIVE) VERY STIFF 15 TO 38 27104 #¥mpet ALLUVIAL SOIL BOUNDARY A IR (O~ SPT N-vALUE
HARD > 38 >4
TEXTURE OR GRAIN SIZE RECOMMENDATION SYMBOLS
U.S. STD. SIEVE SIZE 4 12 40 60 200 270 74 UNCLASSIFIED EXCAVATION - R UNCLASSIFIED EXCAVATION -
R unoercur A surreie weste Fx] AccepraaLe, sut NoT TO B2
OPENING (MM) 476 288 042 825 0075 0.053
SHALLOW <] UNCLASSIFIED EXCAVATION - USED IN THE TOP 3 FEET OF
COARSE FINE N EMBANKMENT DR BACKFILL
BOULDER COBBLE GRAVEL SILT cLay UNOERCUT ACCEPTABLE DEGRADABLE ROCK
(BLDR.) (COB.) (GRJ) SAND SAND (SL) (CLJ
B 3 B (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 “Y - UNIT WEIGHT
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - NON PLASTIC Y4~ DRY UNIT WEIGHT
SOIL MOISTURE SCALE FIELD MDISTURE CSE. - COARSE ORG. - ORGANIC
(ATTERBERG LIMITS) DESCRIPTION GUIDE FOR FIELD MOISTURE DESCRIPTION | pnyp . pj ATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS
DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK
- SATURATED - USUALLY LIDUID; VERY WET, USUALLY e - VOID RATIO SD. - SAND, SANDY SS - SPLIT SPOON
(SAT.) FROM BELOW THE GROUND WATER TABLE | F - FINE SL.- SILT, SILTY ST - SHELBY TUBE
LL — 1 LIOUID LIMIT FOSS. - FOSSILIFERDUS SLI - SLIGHTLY RS - ROCK
P::zglEC WET - SEMISOL ID; REQUIRES DRYING TO FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL
®D ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS @ - MOISTURE CONTENT CBR - CALIFORNIA BEARING
PLL L PLASTIC LIMIT HIL. - HIGHLY ¥ - VERY RATIO
PMENT T Pl T
o | oPrMum mpisTURE - MOIST - 0 SOLID; AT OR NEAR DPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJEC
-+ u ul ORILL UNITS: ADVANCING TOOLS: HAMMER TYPE:
sL | SHRINKAGE LIMIT
[J ce-asc [ car errs [X] eutomatic [] manvaL
- DRY - @ REQUIRES ADDITIONAL WATER TO
ATTAIN DPTIMUM MOISTURE [] oe-ss [] & continuus FLIGHT aucer CORE_SIZE:
PLASTICITY [X] & vouion ausers Oe___ Ov__
PLASTICITY INDEX (PD DRY STRENGTH [ cve-s5e [] wero Facen Fincer Bits [X]-~a3
NON PLASTIC 25 VERY LOW [J munc.-carsioe nsERTS
SLIGHTLY PLASTIC 6-15 SLIGHT [J vene sHear TeST HAND TOOLS:
MODERATELY PLASTIC 16-25 MEDIUM |X| CASING |X| W/ ADVANCER D POST HOLE DIGGER
HIGHLY PLASTIC 26 OR MDRE HIGH [] portasLe HotsT [ reicone "STEEL TEETH | 7] ano eucen
COLOR [X] cuE-TS0x [ rricone *TnG-coRe. | ] souNoinG Ao
DESCRIPTIONS MAY INCLUDE COLDR DR COLDR CDMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY). |X| CORE BIT |:| VANE SHEAR TEST
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED TO DESCRIBE APPEARANCE. O O O
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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 2 OF 2)

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

1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN @.1 FOOT PER 6@
THE TRANSITION BETWEEN SOIL AND ROCK IS DFTEN
BY A ZDNE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

WEATHERED
ROCK (WR)

NON-COASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES >
160 BLOWS PER FOOT IF TESTED.

CRYSTALLINE
ROCK (CR)

FINE TO COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT
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 RDCK THAT WDULD 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 | L 1 SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
cP) - SHELL BEDS, ETC.

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

YERY SLIGHT

HAMMER IF CRYSTALLINE.
ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY CDATINGS IF OPEN,

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

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

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

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

COLLUYIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAYITY 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 EXPRESSEO 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 (OIP AZIMUTH) - THE OIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE

v SLL) CRYSTALS ON A BROKEN SPECIMEN FACE SHI HTLY. R R HAMM F
OF & CRYSTALLINE NATURE IMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDE ER BLOWS I LINE OF OIP, 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
5L 1INCH. 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
MOO.) GRANITOIO ROCKS, MOST FELOSPARS ARE OULL AND OISCOLOREO, SOME SHOW CLAY, ROCK HAS PARENT MATERIAL.
3‘1";"; E’R'Jg:g ::g:“ 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 ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL W' A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACEO IN THE
SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION, ROCK SHOWS SEVERE LOSS OF STRENGTH g
IMOD.SEVJ  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.
F_TEST Y L REF) 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.) ';Engf;g lE':('I?E.I:I'ENgl;:ET[FJRi;:g:t';rSs%lFL'S!r':?OGNRG":!l;g:oUZ?J%E?YAII;IEH:E:OSPARS ARE KAOLINIZED LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
£ TEST Yi T > MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS. MOTTLING IN SOILS
VERY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE USUALLY INDICATES POOR AERATION AND LACK OF GOOD ORAINAGE.
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 [MPERVIOUS STRATUM,
VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. [F_TESTED, WOULD YIELD SPT N VALLES ¢ 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
v ROCK QUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY TOTAL LENGTH OF
SCATTERED CONCENTRATIONS. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK SEGMENTS EGUAL 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 REGUIRES 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
T0 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 GROOVEO OR GOUGED B.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 149 LB.HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FODT INTO SOIL
HARD CAN BE EXCAVATEO IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIOE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EOUAL
POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN B.1 FOOT PER 6@ BLOWS.
SOFT CAN BE GROVEO OR GOUGED REAOILY 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 STRATLM AND EXPRESSED AS A PERCENTAGE.
PIECES CAN BE BROKEN BY FINGER PRESSURE. STRATA ROCK DUALITY DESIGNATION (SROD) - A MEASURE OF ROCK QUALITY DESCRIBEQ BY TOTAL
VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH LENGTH OF ROCK SEGMENTS WITHIN A STRATUM ECUAL TO OR GREATER THAN 4 INCHES DIVIDED BY
SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHEQ 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: N/A
TERM SPACING TERM THICKNESS
VERY WIDE MORE THAN 10 FEET VERY THICKLY BEDDED 4 FEET
WIDE 3 10 18 FEET THICKLY BEDDED 15 - 4 FEET ELEVATION: N/A FEET
MODERATELY CLDSE 1 TD 3 FEET THINLY BEDDED 8.16 - 15 FEET

CLOSE

YERY CLOSE

@.16 TO 1 FoOT
LESS THAN 8.16 FEET

YERY THINLY BEDDED
THICKLY LAMINATED
THINLY LAMINATED

8.83 - @.16 FEET
2.988 - ©.03 FEET
< 0.908 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 REDUIRED TO BREAK SAMPLE;
SAMPLE BREAKS ACROSS GRAINS.

NOTES:
FIAD= FILLED IMMEDIATELY AFTER DRILLING

DATE: 8-15-14
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NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
DIVISION OF HIGHWAYS

GEOTECHNICAL ENGINEERING

UNIT

SUBSURFACE INVESTIGATION

SUPPLEMENTAL LEGEND, GEOLOGICAL STRENGTH INDEX (GSI) TABLES
FROM AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (PAGE 1 OF 2)

AASHTO LRFD Figure 18.4.6.4-1 — Determination of GSI for Jointed Rock Mass (Marinos and Hoek, 2000)

GEOLOGICAL STRENGTH INDEX (GSI) FOR

JOINTED ROCKS (Hoek and Marinos, 2000) a o H ]

0 o 3] 0

0 c o 0
From the lithology, structure and surface “ o L';_m L';_&
conditions of the discontinuities, estimate =] 4‘-,; -8 301 3.:
the average value of GSI. Do not try to a 0 c o
be too precise. Quoting a range from 33 o 5 o fi= '8'_'...
to 37 1s more realistic than stating that o < 0 e e
GSI = 35. Note that the table does not o - b 0 25

apply to structurally controlled failures. e o 5 e )
Where weak planar structural planes are 9 o 0 8w oo
present in an unfavorable orientation z 0 2 x 0 zC
with respect to the excavation face, 1)) 5 5 & ¢c )
these will dominate the rock mass 3 9 ._.mm Th2 =8
behaviour. The shear strength of surfaces - @ z 8o i gs) 910
1n rocks that are prone to deterioration —_ o - 0 0 0o £ o

[ 18 - L O oy - -

as a result of changes i1n moisture =z (. s O o ©>e
content will be reduced if water 1s o e < L 09, 00
present. When working with rocks in the o 8o g Oa Van T,

a 5 — 0 E n EZ =

fair to very poor categories, a shift to L Q3 @ 0 -0 €52 o 2%
the right may be made Tor wet conditions. b o< £8 S0 0og L on
Water pressure 1s dealt with by effective L x o g o o 83‘, g-‘é_c o E-‘é_c
stress analysis. ) L © 005 T EX ooty WY
wn > > oo n Lo aunzo >z

STRUCTURE DECREASING SURFACE QUALITY =—>
INTACT OR MASSIVE - intact / / /
rock specimens or massive 1n /90 N/A N/A

s1tu rock with few widely spaced
discontinuities

N\

80

A\

BLOCKY - well interlocked un-
disturbed rock mass consistin
of cubical blocks formed by three

2024 intersecting discontinuity sets

Y.

%
X2R2

N

L

7
V
| 60/,

7
7

/

VERY BLOCKY - interlocked,
partially disturbed mass with
multi-faceted angular blocks
formed by 4 or more joint sets

N\

/5

/

/

BLOCKY/DISTURBED/SEAMY -
folded with angular blocks
formed by many i1ntersecting
discontinuity sets. Persistence
of bedding planes or schistosity

/

N

DISINTEGRATED - poorly inter-
locked, heavily broken rock mass
with mixture of angular and
rounded rock pieces

SRS

LAMINATED/SHEARED - Lack of
blockiness due to close spacing
of weak schistosity or shear planes

<ZT—= DECREASING INTERLOCKING OF ROCK PIECES

<
>

N/A

N
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AASHTO LRFD Figure 18.4.6.4-2 — Determination of GSI for Tectonically Deformed Heterogeneous Rock Masses (Marinos and Hoek, 2000)

GSI FOR HETEROGENEOUS ROCK MASSES SUCH
AS FLYSCH (Marinos. P and Hoek E., 2000)

From a description of the lithology, structure and I | 8&
surface conditions (particularly of the bedding o " - '&,ﬁ C 9c
planes), choose a box 1n the chart. Locate the - - 0 o = E—= _Qot._:"'
position 1n the box that corresponds to the condition 0 o 0 0 2 oo 9 st:
of the discontinuities and estimate the average value 5 < 5 < 9 _c% w C
of GSI from the contours. Do not attempt to be too a et 8 =a 0 £90
precise. Quoting a range from 33 to 37 1s more L o 5 x 9 - 9 =4 P 5o
realistic than qiving GSI = 35. Note that the o c g w =y o o 9= 8'5 o
Hoek-Brown criterion does not apply to structurally nw D0 x e 2 @ £08 6w oD
controlled failures. Where unfavourably oriented 35 3B = o ot I & c 23
continuous weak planar discontinuities are present, —wn?L o L - E_ © g Y= & .
these will dominate the behaviour of the rock mass. o= = s 52 v O > 2
The strength of some rock masses 1s reduced by the %',: "E ''p o 8 o :n'g . ! 98
presence of groundwater and this can be allowed for (_)% 0 al? 0 €O T§0%an [0
=g Qo =) v o > nn® =
by a slight shift to the right in the columns for farr, W= g o/l a 0 0 0c o 5«
poor and very poor conditions. Water pressure does 8% o © s ! g 1 g ! “C’EQE) a9
not change the value of GSI and 1t 1s dealt with by wo -8 > 0 [ [P x P @ X+Lo; > -8_5
o wn [ 3 o . — 0 OVo 0 o ol
using effective stress analysis. D wc o 3 < 0 [ il o JN TSR
Y=g > 3 O n L= o “n O >o0x

COMPOSITION AND STRUCTURE

A, /hick bedbed, very blocky sendstore

N~ /e effect of pelitic cootings on the bedding
planes is minimired by the confinement of

< the rock mass. In shollow t /s or slop

A these bedding planes may couse structurally

i/ < controlled instabi/i ty

B. Sand- =54 G Sand- D. S1/tstone E. #ock
QA stone with ’//;;:% stone and ar silty shale s1/tstone
=N Z| thin inter- S A s1/tstons | wrth sand- aor cloysy
loyors of P A 17 similor stone Joyers i shale wrth
’\_ s1/tstone "{//‘/% amourrts sands tone

& Joyers

C.D.E, and G - may be more or
less folded than 1llustrated but
this does not change the strength.
Tectomec deformation, faulting and
loss of continuity moves these
categories to F and H

F. 7ectonically deformed,
ntensively folded/foulted,
sheared clayey shale or siltstons
with broken and diefarmed
sondstone layers forming an

4 almost chaotic structure

X O. thdisturbed silty
A ar clayey shale with
ar without o few very
thin sendstone loyers

W\ K. /actonically de/ormed silty
| or clayey shole farming o

chaolic structure with pockets

W of clagw Thin layers of
Z1A sandstane are transformed

nto smal! rock preces.

Means deformation after tectonic disturbance

DATE: 8-19-16







NCDOT BORE SINGLE SITE 097-01-132D4 WILKES COUNTY BORING LOGS.GPJ NC_DOT.GDT 4/20/26

GEOTECHNICAL BORING REPORT SHEET 4
BORE LOG

WBS 097-01-132d4 | TIP N/A | COUNTY WILKES | GEOLOGIST C. Brake
SITE DESCRIPTION 1089 Anne-Sophia Lane for Bridge over Big Bugaboo Creek GROUND WTR (ft)
BORING NO. EB1 STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. 8.5
COLLARELEV. 0.0ft TOTAL DEPTH 24.1 ft NORTHING 927,044 EASTING 1,419,928 24 HR. FIAD
DRILL RIG/HAMMER EFF./DATE F&R3763 CME-550X 89% 12/20/2024 |DRILL METHOD H.S. Augers HAMMER TYPE Automatic
DRILLER S. Davis START DATE 03/13/26 COMP. DATE 03/13/26 | 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) 0.5t | 0.5ft | 0.5t | |0 2 50 IS 100/ [ No. | Aol G | ELev. DEPTH (ft)
0 GROUND SURFACE 0.0)
U0 [ 00 | 3 ] 5 |5 _*10 N R A M ARTIFICIAL FILL
1 Y A N R I, Brown, Clayey Silty Fine to Coarse SAND __ _2.0]
35 + 35 od- - - — _ _(A24) with Some Gravel __ _ J
5 T 2 E| 3 "4 . w ALLUVIAL
—+ T T — Tan, Fine Sandy SILT (A-4) with Trace 5.5
<+ - Gravel /
as T as WEATHERED ROCK
0 F TS0 A I I e Gray MICA PHYLLITE
-135 + 135 DR DR B E BN §
15 + [10070.3 s el e - - [ - 100003
-185 + 185 D D B BT §
20 T [10070.2 e e e e e o oo o | - 10002
-235 + 235 )
65_|3501 100/0.68H 24.1 2.1

Boring Terminated at Elevation -24.1 ft in
WEATHERED ROCK (MICA PHYLLITE)

Notes:
1. Surficial Organic Soil= 0.0'-0.2'
2. Driller Indicated Harder Drilling at 5.5'




NCDOT BORE SINGLE SITE 097-01-132D4 WILKES COUNTY BORING LOGS.GPJ NC_DOT.GDT 4/20/26

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 5

WBS 097-01-132d4 | TIP N/A | COUNTY WILKES | GEOLOGIST C. Brake

SITE DESCRIPTION 1089 Anne-Sophia Lane for Bridge over Big Bugaboo Creek GROUND WTR (ft)
BORING NO. EB2 STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. 3.8
COLLARELEV. 0.0ft TOTAL DEPTH 19.0 ft NORTHING 927,131 EASTING 1,419,960 24 HR. FIAD

DRILL RIG/HAMMER EFF./DATE F&R3763 CME-550X 89% 12/20/2024

| DRILL METHOD NW Casing W/SPT & Core

HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 03/13/26

COMP. DATE 03/13/26

| SURFACE WATER DEPTH N/A

Very Close Fracture Spacing

WEATHERED ROCK

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 | 0.5 . . . NO. |/vol| 6 | ELev. @) DEPTH (ft)
0 GROUND SURFACE 0.0
U0 | U0 7 T 7 ka' . M ALLUVIAL
1 R Tan, Silty Fine to Coarse SAND (A-2-4) with
35 + 35 - . ; .'\.. .. i Some Gravel
= + R 11 S A= = sat 55
+ - - WEATHERED ROCK
+ Gray MICA PHYLLITE
85 + 85 s
-10 I 32 6802 001079
117 T 117 11.8
+ 60/0.1 - -60/0.1 CRYSTALLINE ROCK 25
143 T 143 T Moderately to Severely Weathered, Hard to 136
-15 T 50700 ~_"60/0.0 Medium Hard, Brown MICA PHYLLITE with

No Recovery

CRYSTALLINE ROCK
Moderately to Very Slightly Weathered, Hard
to Medium Hard, Brown and Gray MICA
PHYLLITE with Very Close to Moderately
Close Fracture Spacing

Boring Terminated at Elevation -19.0 ft in
CRYSTALLINE ROCK (MICA PHYLLITE)

Notes:
1. Surficial Organic Soil= 0.0'-0.1'
2. Harder Drilling Noted by Driller at 5.5"
3. Auger Refusal at 11.7', Began Coring at
11.8'

19.0




GEOTECHNICAL BORING REPORT SHEET 6
CORE LOG

NCDOT CORE SINGLE SITE 097-01-132D4 WILKES COUNTY BORING LOGS.GPJ NC_DOT.GDT 4/20/26

WBS 097-01-132d4 | TIP N/A | COUNTY WILKES | GEOLOGIST C. Brake
SITE DESCRIPTION 1089 Anne-Sophia Lane for Bridge over Big Bugaboo Creek GROUND WTR (ft)
BORING NO. EB2 STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. 3.8
COLLARELEV. 0.0ft TOTAL DEPTH 19.0 ft NORTHING 927,131 EASTING 1,419,960 24 HR. FIAD
DRILL RIG/HAMMER EFF./DATE F&R3763 CME-550X 89% 12/20/2024 DRILL METHOD NW Casing W/SPT & Core HAMMER TYPE Automatic
DRILLER S. Davis START DATE 03/13/26 COMP. DATE 03/13/26 SURFACE WATER DEPTH N/A
CORE SIZE NQ TOTALRUN 7.2 ft
RUN DRILL RUN STRATA ||
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [RECTRED Sr AR DESCRIPTION AND REMARKS
(ft) (Minfft) | % | % ) % | % | G| ELEV. () DEPTH (f)
-11.8 Begin Coring @ 11.8 ft
-TT8 1 118 | 25 | 0:29/05 | (14) | (0.0) ©0.7) E 118 CRYSTALLINE ROCK 1.8
. T 0:39/1.0 | 56% | 0% 125 ] Moderately to Severely Weathered, Hard to Medium Hard, Brown MICA N 1
14.3 14.3 1:35/1.0
-15 T 47 [N=60/0.0] G7) | (35) ) = PHYLLITE with Very Close Fracture Spacing
4 1:46/1.0 1100% | 74% ,(f L WEATHERED ROCK
1 1:50/1.0 54) | (3 74_ No Recovery
1'50/1:0 (54) [ (3.5) g
190 T 19.0 1:27/1:0 100% | 65% @- 9.0 CRYSTALLINE ROCK 190
- - 1:40/0.7 - Moderately to Very Slightly Weathered, Hard to Medium Hard, Brown and -
Gray MICA PHYLLITE with Very Close to Moderately Close Fracture
Spacing
Boring Terminated at Elevation -19.0 ft in CRYSTALLINE ROCK (MICA
PHYLLITE)
Notes:

1. Surficial Organic Soil= 0.0'-0.1'
2. Harder Drilling Noted by Driller at 5.5"
3. Auger Refusal at 11.7', Began Coring at 11.8'




Sheet 7

CORE PHOTOGRAPH (EB2):
1089 Anne-Sophia Lane for bridge over Big Bugaboo Creek

Begin Run 1
11.8 feet

End Run1
14.3 feet
SPT N=60/0’
Begin Run 2
14.3 feet

End Run 2
19.0 feet

66E-0025 KCA- GROW NC Site 097-01-132d4 April 2026
1089 Anne-Sophia Lane for bridge over Big Bugaboo Creek Wilkes County, North Carolina



Sheet 8
SITE PHOTOGRAPHS:
1089 Anne-Sophia Lane for bridge over Big Bugaboo Creek

Photograph No. 1: View looking North

Photograph No. 2: View looking South

Project 097-01-132d4 April 2026
1089 Anne-Sophia Ln for Bridge over Big Bugaboo Creek Wilkes County, North Carolina
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Photograph No. 3: View looking upstream

Photograph No. 4: View looking downstream

Project 097-01-132d4 April 2026
1089 Anne-Sophia Ln for Bridge over Big Bugaboo Creek Wilkes County, North Carolina



TUNNIE & PENNY
SHEPHERD

TUNNIE & PENNY
SHEPHERD

DON LEWIS HALL

SITE ID: 097-01-7b48b

SITE ADDRESS: 167 STARLIND DR.,
MCGRADY, NC 28649

BRIDGE LOCATION

ROBERT SONS

MARGO
WINEBARGER



North Carolina Emergency Management — Private Roads and Bridges
Site Information Form

Site Number: 097-01-7b48b

Site Address: 167 Starline Drive, McGrady, NC 28649

GPS Coordinates: 36.3133.-81.2699

County: Wilkes

Bridge Type: Steel I-beam with Timber Decking or Modular Steel Bridge

Span Length: 4

Bridge Width: 12-0" Clear Width

Substructure Type: Concrete Cap on Drilled-in Piles

Geotechnical Information: See Standard Bridge Plans or the Modular Bridge Substructure Plans for Notes

Additional Notes:

Timber bridge railing not required for Steel |-beam with timber decking option

Modular Steel Bridge option shall include guardrail as part of the system

Wingwalls are not required




INFORMATION TO BE SHOWN ON PLANS
HYDRAULIC DATA

DESIGN DISCHARGE =1710 cFs.

BRIDGE SURVEY & HYDRAULIC DESIGN REPORT SITE DATA

DRI Lo LBt it ST RIS R e O

NC DEPARTMENT OF EMERGENCY MANAGEMENT Bl o i FREQUENCY OF DESIGN FLOOD - 25 ws.
PRIVATE ROADS AND BRIDGES PROGRAM River Basin _Yadkin Pee-Dee .. . Character DESIGN HIGH WATER ELEVATION -

Stream Classification (e.g., Trout, High Quality Water) __ Class WS-Il, T HQW DRAINAGE AREA =10.1 sa.m.
g BASIC DISCHARGE (Q100) =2570 crFs.
Debris Potential: Low | | Moderate | High [ ] BASIC HIGH WATER ELEVATION E

Existing Structure - Source of Available Data NCEM Private Roads and Bridges Inspection Team OVERTOPPING FLOOD DATA

Site Number __097-01-7b48b Latitude _36.31333  Longitude _ -81.26981

CFS.

YRS.

County  Wilkes ~ Address _ near 167 Starline Drive :
Existing Structure - Description 1. @ 24 fttimberbridge .. .. ... ... R

City __McGrady, NC ~~~~~~ ZpCode 28649 o -.
: 5 H . : OVERTOPPING FLOOD ELEVATION
oshamnded St 1 @ 4OSt e eIGlr der Brld g eW|tht|mb 9(9 e ck ...................................................................................................................................... Estimated Waterway Opening . 8 e A i e S

DRI COIOUEIT ..o TOBIONOR t  anto bscim aR E SS EABRGE WS EL. Taken @ River Station ?

Recommended Width of Roadway ... .. ... SKOW s

: Gage Station N Period of Record
Radbmmshddd Locaionis Upstnearn.Downstream)ofExistingCrossing__,____,_'____'____'____'_,__m__m___"_v_"___"_v_,_"_'__v____‘_'__v_ 5 UG ORI .o s TR OB POBIOOTOR ... oo e st i A AR R g ADDITIONAL INFORMATION AND COMPUTATIONS
: MaxDischarge  cs Date ____ Frequency . :

TOMPOTORY CIOBBMIO ... ..cvcerssmiomisossscmsunssssiscsssss ey s 58 2 B B S S S A e

Historical Flood Information: i
Period of Emergancy Vehicle Access Na

Date Elev . ftEstFreq ___ _yrSource . Knowledge ___ yrs ARSIy S T I .- -4 L e S T S S i s

ft Namber of Homes Confirmed Na

Historical ScourInfo:General = ft Contraction @~ ft Local

MNumber of Homes 5
3 Churches Confirmed No

Channel Slope _______ fft Sowce _______ NommalWaterSurfaceElev it Mo of Chusctie 0

Manning's n: Left OB

Channel  RightOB  Source ., ‘Schoals Confirmed oy e R N L PN U .
i Nurmriber of Schoo's (H]

RecreanionalBusiness Areas Na

Flood Study /Status _________FEMA Study LDS (North Fork Reddies River) LA TR TR RS W e~ R S W T

Flood Stu With Without : Number ot Recreatvonal/Business
100-yr Dis%arge 3162 cfs WS Elev: FIo-::odway1 42103 ft Flcl)og\lpjvay 142100 ft River Station 39034 I . o s S emse AP 95  A S R E AAT  20 EESS PRREREARA A A  SmASES

General Descnpton Bridge over the creek 15 the

: primary access to multiple homes
DESIGN DATA on Starhte Drive. Itis damaged

and in a state of disrepair.

Hydrological Method | - -
Hydraulic Design Metnod D'2ster Specific Guidance for the Replacement of Private Roads and Bridges 2/14/2025

Floods Evaluated ' eguency

Canditon Dter

Discharge Elevation Backwater Bridge Opening Veloci e P S Tt Renar
(cfs) ) () e P o e RN SIS

" Condition Descriptian Damaged and in poor condition,

The proposed bridge low chord for the bridge shall be set in accordance with the the FEMA Disaster Specific Guidance for the Replacement of Private Roads and Bridges issued on 14 February 2025, “to provide cressssaasssariessaaaes eeiresemdesasemsassmissessssams  eresssrbrsfssrsssiessssasans
bridge/culvert design plans certified (sealed, signed, and dated) by a Professional Engineer licensed in the State of North Carolina demonstrating that the newly designed and installed private bridge/culvert provides :
conveyance greater than or equal to the original destroyed crossing”.

. Expected Level of Effon Replace

: SR n e | s T e L S e S e L L e ; Other Level of Effort
This certification demonstrates that the newly designed and installed private bridge/culvert provides conveyance greater than or equal to the original destroyed crossing. This is based on the best available data provided : T
from post storm evaluations. Portions of the existing structures may have been destroyed, removed, modified or shifted from their original location or elevation. : H Monzontal Curve Na

DGSigned by " Number of Trave! Lanes (LOS) 1

....................................................................... . Inchpatian Na

PBBIBIBEBY .. it s

SLLALLI T
S sSlgpT .

. Signed by:

Jokwo Minniton, O Thoaguon Bac;E:. =~ T 0000000 et it RS Rosdway Dwider No

e 1 fitae, O Lioopeon Inci | |
Candler, NC, 28715 : Waterway Opening Provided Below: Design WS Elev _sf 100-yr WS Elev _sf Total m sf : Road/Brdge Width (k) 10.00 Proposed

License No: C-3097 : S baun Sa b wos e 24" W24 X76 beam

2,
§ . 2 | ; : Average Channel Velocity (Design Average Overbank Velocity (Design & + 8" Deck
':; == 25052:.6 -._.: =E ‘LL&“‘LLW D FOS]‘!J" 6/12/2026 | 10:42:15 AM EDT ag itY( 9 ) fps 9 tY( 9 )' fp - Surtace to Water (#) - i v el i e i + 2" Runner
>, Ny

e Computed Scour: General ft Contracion ... ftloca _ .1 ; Usiiny/Mecharics - =34" (210" structure depth)
......... A &
W D O ROVIGNOADY ...t s OO s oo s e s e Utliy Types

10+00 10+05 10+10 10+15 10+20 10+25 10+30 10+35 10+40 10+45 10+50 10+55 10+60 10+65  10+70

?BRIDGE

...... . ¢———_TO:Dead End TO: Vannoy Rd | _ =1 W 0 5 0 O T O ) A S O 1 N

| 40' Proposed Bridge | |
"""""" (37" Effective Opening)
i I 1 Steel beam w/ timber deck

REMOVE .;::: | | 2000 .............

- AL ] \ STl T T 15.00
T o s T = e e 0 T S 5 5 e 1 = SIS YHIE S = . _———-ﬂ'—':_-,_--_-_ P o 7 T T e o AN T T B e v T T ) T L T T 5 T T e T T 1 D 1 e I
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sl BT L l.e | |
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+. ' ......................
LY *

| See Structural Plans |

_:_:1:0'_00 I W M L)

Drilled Piles in 24" Hole
Cased as needed. | _ , _
See Structural Plans el 1 b 2 R U R L B R L1 el I LIS b 1R et ettt

Prop. Waterway
opening 93.7 SF

L3TYRD

= 57 Y O TR T 50 N || Drilled Piles in 24" Hole |
500 T i Cased as needed.

151S|0pe(max) DOWN . ! ] A INT 0.9 N A ) SN 1 O O A EEEEEEEEE
Y —with Type 1 Geotextile Liner (TYP.) S-{/li?e'%/\,/A\M ' ! - - - | | 1]

12'-0" DECK WIDTH
_ 111" CLEAR ROADWAY
5.6l4" 565"

o ¥ e
AILS @ 6" CTS, STA 1"

STAINLESS STEEL DECK CLIPS
V5 B WHEEE 12* CT2. ALTERNATE SIDES CLEAR FROM TOP AND BOTTOM.

@

GUARD (TYP.) ™S OF BEAM, SEE DETAIL 'A".
6" x 6" WHEEL 2 x 10" PRESSURE TREATED, Bim
GUARD BLOCK — fH /_TIMBEH RUNNERS /‘S_Pﬂ. 2" X 8" DECKING. 1

t (TYP.)

1 1 L 1 I I I ) - | - I I 1 1

- s
I » . . ; . A . ’ — 'y
Y . . . . . . i . . ;
+ ,—L ' : =

NNL fDGE 6" '-2 SEE
DISTANCE BEAM (TYP.) . 3
ANCR '\ DECK CLI

-SELF-ADHESIVE ROLL | | i id I | | | I | | | | | | 1 | | |
ROOFING APPLIED TO | | Based on an assumed datum.
{—— COVER ENTIRE TOP OF

o STEEL BEAM FLANGE 1 _ ' ' 1 1 SSis ' - No survey grade field work was performed.
DlAPHRAGk | | | |

WITH MIN 1/2" OVERHANG
EACH SIDE. (TYP. EACH

CHANNEL (TYP.) ™ BEAM) ! 4 . | ! | ot B | { | 4 ! ! ! ! } } ! | } B ! | } ! | !
P, 2y i P, T — P | | i ! | 2 ! | | | = | ! 1 ! | | | | | | ! | | | 1= L L S TR A LR R b | | | {1 10 1 (S0 [ s P
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RESSAESEEEE e BEi i BSR based on STANDARD BRIDGE PLANS

TYPICAL SECTION




INFORMATION TO BE SHOWN ON PLANS
HYDRAULIC DATA

DESIGN DISCHARGE =1710 CFs.
25 YRs.

BRIDGE SURVEY & HYDRAULIC DESIGN REPORT SITE DATA

50 TR ACEC NIRRT SR SO Ly - | ;- ORI RO T S RN W NCR NSO ONY OY T

NC DEPARTMENT OF EMERGENCY MANAGEMENT ke i) o FREQUENCY OF DESIGN FLOOD
PRIVATE ROADS AND BRIDGES PROGRAM River Basin _Yadkin Pee-Dee . .. Character : DESIGN HIGH WATER ELEVATION

Stream Classification (e.g., Trout, High Quality Water)  Class WS-IIl, T, HQW DRAINAGE AREA = 10.1 sa.m.
g BASIC DISCHARGE (Q100) =2570 crFs.
Debris Potential: Low | | Moderate | High [ ] BASIC HIGH WATER ELEVATION E

Existing Structure - Source of Available Data NCEM Private Roads and Bridges Inspection Team OVERTOPPING FLOOD DATA

Site Number  097-01-7b48b Latitude _36.31333  Longitude _ -81.26981

County Wilkes Address  near 167 Starline Drive
ST s
FREQUENCY OF OVERRTOPPING FLOOD

city ... McGrady,NC . . .. ZipCode 28649 i L == g
Factiersnded Biacins 1@40'SteelModularBrldge(30'effect|velength) ...................................................................................................................................... Estimated Waterway Opening _ : o T ovmf:;::f;qugfi";ﬂo"
: DBeIGn CotTlEING. ..........c0cn G OB it itbshussn Sl st oo s B e WS EL. Taken @ River Station ?

CFS.

Existing Structure - Description 1 @ 24 fttimber bridge . .. . . .. =

Recommended Width of Roadway ... ... SKOW e,

: Gage Station N Period of Record
Racommsnddd Locatoris Upstneam,Downstream}ofExistingCrossing__,____,_'____'____'____'_,__m__m___"_v_"___"_v_,_"_'__v____‘_'__‘_ | UG ORI N .o cinmiminesnssiasiaasssiis "TEIKL O POBCONOIR . oo s s SR R ; ADDITIONAL INFORMATION AND COMPUTATIONS
: MaxDischarge _ cs Date ____ Frequency . :

TOMDOTOY ORI o..ooiotoonco o s s s s S A W S A SR

Historical Flood Information: i
Period of Emergency Vehicle Access Na

Date Elev __ ftEstFreq ___ _yrSource . Knowledge ___ yrs ATy I ... .- . e e R P B S s

= & C Namber of Homes Confirmed Na
Historical Scour Info: General  ft Contracon =~ ft Local ft ; S IETEE) '"

MNumber of Homes 5

Churches Confirmed No

Channel Slope _______ fifft Source _________ NomalWaterSufaceElev ______ft Naiber of Churches 0

Manning's n: Left OB

Channel ___RightOB __ Source . Schools Confirmed e R R TS L

Number of Schools o

—— - - o Recreanional/Business Areas Na
I e M T AN Flood Study /Status ______ FEMA Study LDS (North Fork Reddies River) B i g et TN L — N S R U

Flood Stu With Without Number ot Recreational/Business
100-yr Dis%arge 3162 ¢f5 WS Elev: Floodway 1421.03 ¢ Flé)og\lfjvay 1421.00 & River Station 39034 | T e E e

General Descnpton Bridge over the creek 15 the

: primary access to multiple homes
DESIGN DATA on Starite Drive. Itis damaged

and in a state of disrepair.

Hydrological Method | a e -
Hydraulic Design Metnod D'25ter Specific Guidance for the Replacement of Private Roads and Bridges 2/14/2025

Floods Evaluated ' eguency

Candition Other

Discharge Elevation Backwater Bridge Opening Veloci e Pt S Termncemr Ripsr
(cfs) ) () ke > e R i EES,

f 3 e va PO g By Ql T TN ke R - ~ 4_0_#
| hereby certify that that | have reviewed the existing hydrauli i ich was a 24 ft. timber bridge with the proposed conveyance provided by the proposed - bridge. ° Condition Description Damaged and In poor condition. =~ S st
The proposed bridge low chord for the bridge shall be set in accordance with the the FEMA Disaster Specific Guidance for the Replacement of Private Roads and Bridges issued on 14 February 2025, “to provide crasssssasssaesssaaaes I
bridge/culvert design plans certified (sealed, signed, and dated) by a Professional Engineer licensed in the State of North Carolina demonstrating that the newly designed and installed private bridge/culvert provides :
conveyance greater than or equal to the original destroyed crossing”.

. Expecred Level of Efon Replace

This certification demonstrates that the newly designed and installed private bridge/culvert provides conveyance greater than or equal to the original destroyed crossing. This is based on the best available data provided : e e e oleleoalinesesseesiooiosaaes
from post storm evaluations. Portions of the existing structures may have been destroyed, removed, modified or shifted from their original location or elevation. : H Mornzontal Curve Na

Des|gned by - Rasstel pmoe o mSo e s i R T T T T TSR B O, ; A 12" W121X22 beam
Ablstod by : > 3 s Sl e SRR, DaeesRasi tapiosdena ot cn s sa s Sl A B0 No "+ 0_25" Steel Plate
108 Asheville Commerce Parkway EY L L . Ch . W o el Tl R e A R e o [TO.EI g . ~=12.5" (1'-1/2") ft structure depth)
S :
: _ License No: C-3097 : : i ' 5 " e Bl o
| Mf&ww m D Por  6/12/2026 | 10:42:15 an eoT Average Channel Velocity (Design) ... 1ps Average Overbank Velocity (Design) . .. ... .. fos S e O e Al D B L (e el 1
x | 10:42: : E i
: I Clantraetan, - .o cocamars SENERERIN s S ‘ P N& Connectors as shown in Detail A of the Typical
EAG 4 i R NS : .
“wf 5. On>  Reviewedby . Da ; iy Types =Lt

Wy, Dat Johnson, Mirmiran, & Thompson Inc. | Rosdway Divider Na +0.25" Steel Plate
S CARQ, ", C | TR S ,
*%:}f-;gg‘g‘;agé"' é X Candler, NC, 28715 : Waterway Opening Provided Below: Design WS Elev =~ sf 100-yrWSElev Road/Brdge Width (k) 10.00
S0 i : ;
5 ; - Surlace to Water () 5.00 -0.9 sf to account for blockage created by 3 Plank
IN——TB1932BFAFCSA72... Computed Scour: General
g™

10+00 10+05 10+10 10+15 10+20 10+25 10+30 10+35 10+40 10+45 10+50 10+55 10+60 10+65  10+70

C&BRIDGE
T T T e L L o Pead End 111 N 0 O B B = EEEEE asEE ] ! ' ! 018771 T ()AL 10 0 1 0

1l =) T TaYaY: T2 1G 1.3 T [T 2 20217 "5 3 B L O O 6 5 6 0 0 ) P O A O S 0 ) 5 S 16 6 ) A D S 0 R 0 T 0 5 0 A A
| (30 Effective Opening) . REMOVE 1] i o . 6 O 0 A 1 o O 0 T T O 0
il i i i . - Exidting 1 11 EEl . 20000

bridge | | . Il 151 0 0 O 0 O 0 0 O 0

e

- i - - = Concrete Pier Cap :
L1 [] L] LT T T T Sed Structurdl Plahs
000 1 .

I ] | ] (3§ S N
IDI"I”edPIIeSIn24"HO'e ....... ..........

Cased as needed. 0 i G i 1 1 | N T G 5 L 1) o 1
. See Structural Plans | SRR EE R SR GRS |

IO I Pntted Pilesiin 24" Holer 1 T 11
- - | Cased as needed.
. 1] - i O T T T Seel Stiuctiral Plans o | 1 ] .
. " {4 L 1 - 1 - V Class I Rip Rap, 4' Thick
...... R R e e ol B
with Type 1 Geotextile Liner (TYP.)

Prop. Waterway
opening 108.0 SF

Ex. Watérway
opening 78.6 SF

e R S O

—_—— s — e e ——

OOO | ESENE [ L ﬁ:'ﬁ: . | DOWN [ 1] a8 ' OOO
...... | | | | | | =17 | | | | STREAM | 11 | 1] 1) | |
' | | | View
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M S NS 1 i i ~ BSR based on MODULAR BRIDGE PLANS



NCDOT BORE SINGLE SITE 097-01-7B48B WILKES COUNTY BORING LOGS.GPJ NC_DOT.GDT 5/29/26

GEOTECHNICAL BORING REPORT

BORE LOG

SHEET 4

WBS 097-01-7B48B _ TIP N/A _ COUNTY WILKES _ GEOLOGIST J. Baskin

SITE DESCRIPTION 167 Starline Drive for Bridge over North Fork Reddies River GROUND WTR (ft)
BORING NO. EB1 STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. NM
COLLARELEV. 0.0ft TOTAL DEPTH 10.6 ft NORTHING 940,623 EASTING 1,331,247 24 HR. 45

DRILL RIG/HAMMER EFF./DATE F&R7348 CME-750X 87% 12/20/2024

_ DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILLER S. Davis START DATE 05/26/26

COMP. DATE 05/26/26

_ SURFACE WATER DEPTH N/A

DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
m_m_w< ELEV cmﬁﬂvj._ o 25 5 5 100 v 0 SOIL AND ROCK DESCRIPTION
(ft) 0.5ft | 0.5ft | 0.5t _ _ _ NO. | /voll 6 | ELev. ) DEPTH (ft
0 0.0 GROUND SURFACE 0.0
U0 [ 00U [WOR[WOR| Z [ - - - .. .. .. v i ALLUVIAL
1 IR e (N | -2.0__ Brown, Fine to Coarse Sandy Clayey SILT ,_ _2.0]
35 + 35 N T e S “V__ _(A4) vith Trace Roots and Mica__ _
5 + 2 7 38 R I! L B ‘ - Brown, Clayey Silty Fine to Coarse SAND
-+ SR M — (A-2-4) with Trace Mica and Trace Gravel
1 II~ B
-85 + 85 SEIEIEN BRI BRI TR -
~ -9.0 9.0
10 1 7 [ 30 ] %8 o | Trgg” Sat. 0.0 RESIDUAL 00
106 F 108 o 0/0. 78 EEATUT 1 Gray, Silty Fine to Coarse SAND (A-1-b) with —I08

Rock Fragments

WEATHERED ROCK
Gray GRANITIC GNEISS

Boring Terminated with Standard
Penetration Test Refusal at Elevation -10.6 ft
on CRYSTALLINE ROCK (GRANITIC
GNEISS)

Note:
1. Auger Refusal at 10.6".




GEOTECHNICAL BORING REPORT SHEET 5
BORE LOG

NCDOT BORE SINGLE SITE 097-01-7B48B WILKES COUNTY BORING LOGS.GPJ NC_DOT.GDT 5/29/26

WBS 097-01-7B48B | TIP N/A | COUNTY WILKES | GEOLOGIST J. Baskin
SITE DESCRIPTION 167 Starline Drive for Bridge over North Fork Reddies River GROUND WTR (ft)
BORING NO. EB2 STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. NM
COLLARELEV. 0.0ft TOTAL DEPTH 16.2 ft NORTHING 940,599 EASTING 1,331,282 24 HR. 3.5
DRILL RIG/HAMMER EFF./DATE F&R7348 CME-750X 87% 12/20/2024 | DRILL METHOD SPT Core Boring HAMMER TYPE Automatic
DRILLER S. Davis START DATE 05/26/26 COMP. DATE 05/27/26 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E(Lf'tEV ELEv |PEETH v 0 SOIL AND ROCK DESCRIPTION
)| @ | ™ [osft|osit [ost | [0 2 50 IS 100/ [ No. | Aol G | ELev. DEPTH (ft)
0 0.0 GROUND SURFACE 0.0
U0 [ 00 [ 1 T 3 +4 . % ALLUVIAL
L ... Brown and Gray, Clayey Silty Fine to Coarse
35 35 boeo- - SAND (A-2-4) with Trace Mica and Trace
2 2 3 P Organics
-5 @5~.
6.8 6.8 SR I Ihabenit SEAE S 6.8 6.8
60/0.1 RSN IR SRR IR RSN BRI RL J ~4 ©9 CRYSTALLINE ROCK 6.9
R R R I q}g Moderately Severe to Very Slightly
-10 7/4 Weathered, Moderately Hard to Hard,
',r}é\ White-Black GRANITIC GNEISS with Very
VI? Close to Moderately Close Fracture Spacing
o
-15 g
Rl -16.2 16.2

Boring Terminated at Elevation -16.2 ft in
CRYSTALLINE ROCK (GRANITIC GNEISS)

Note:
1. Auger Refusal at 6.8'. Begin Coring at 6.9'.




NCDOT CORE SINGLE SITE 097-01-7B48B WILKES COUNTY BORING LOGS.GPJ NC_DOT.GDT 5/29/26

GEOTECHNICAL BORING REPORT

SHEET 6

CORE LOG

WBS 097-01-7B48B | TIP N/A | COUNTY WILKES | GEOLOGIST J. Baskin

SITE DESCRIPTION 167 Starline Drive for Bridge over North Fork Reddies River GROUND WTR (ft)
BORING NO. EB2 STATION N/A OFFSET N/A ALIGNMENT -L- 0 HR. NM
COLLARELEV. 0.0ft TOTAL DEPTH 16.2 ft NORTHING 940,599 EASTING 1,331,282 24 HR. 35

DRILL RIG/HAMMER EFF./DATE F&R7348 CME-750X 87% 12/20/2024

DRILL METHOD SPT Core Boring HAMMER TYPE Automatic

DRILLER S. Davis

START DATE 05/26/26

COMP. DATE 05/27/26 SURFACE WATER DEPTH N/A

CORE SIZE NQ

TOTALRUN 9.3 1t

RUN DRILL RUN STRATA | L
E(Lf'tE)V ELEV DE(E)TH R(%“ RATE [RECTRED S’,fl"‘c’)'P' AR DESCRIPTION AND REMARKS
(ft) (Minfft) | % | % ) % | % | G| ELEV. () DEPTH (f)
-6.9 Begin Coring @ 6.9 ft
B9 | 69 | 43 |0:06/0.3 | (2.8) | (2.6) (76) | 6.8) P=A 69 CRYSTALLINE ROCK 6.9
85%;] ~8 65% | 60% 82% | 73% np Moderately Severe to Very Slightly Weathered, Moderately Hard to Hard,
-10 0:33/1.0 7/4 White-Black GRANITIC GNEISS with Very Close to Moderately Close
-11.2 11.2 1:03/1.0 ﬁ}é Fracture Spacing
5.0 | 0:57/1.0 | (4.8) | 4.2) ;{4
0:35/1.0 | 96% | 84% .~
0:52/1.0 74
-15 1:01/1.0 q}?
-16.2 1 16.2 1:26/1.0 it -16.2 16.2

Boring Terminated at Elevation -16.2 ft in CRYSTALLINE ROCK (GRANITIC
GNEISS)

Note:
1. Auger Refusal at 6.8'. Begin Coring at 6.9'.
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