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

SUBSURFACE INVESTIGATION

SOIL AND ROCK LEGEND, TERMS, SYMBOLS, AND ABBREVIATIONS

PROJECT REFERENCE NO. SHEET NO.

U-2510A 2

SOIL._DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 13 CONSIDERED TO BE THE UNCONSOLIDATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUOUS FLIGHT POWER AUGER, AND YIELD LESS THAN
100 BLOWS PER FOOT ACCORDING TO STANDARD PENETRATION TEST (AASHTO T206, ASTM D-1586). SOIL

CLASSIFICATION IS BASED ON
CONSISTENCY, COLOR, TEXTURE,

THE AASHTD SYSTEM. BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

Wi

P

- INDICATES A GOOD REPRESENTATION OF PARTICLE SIZES FROM FINE TO COARSE.

O0RLY GRADED)

WELL GRADED
UNIFORM. - INDICATES THAT SOIL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.(ALSO
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TwO OR MORE SIZES.

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNDNESS OF SOIL GRAINS 1S DESIGNATED BY THE TERMS: ANGULAR,

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

ROCK LINE INDICATES THE LEVEL

SPT REFUSAL 1S PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO DR LESS THAN @.1 FOOT PER 6@ BLOWS.
IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK 1S OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY

AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.

DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUV.) - SOILS THAT HAVE BEEN TRANSPORTED BY WATER.

AQUIFER - A WATER BEARING FORMATION OR STRATA.

ARENACEOUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

OR HAVING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE, ETC.
v SUBANGULAR, SUBROUNDED, OR ROUNDED, WEATHERED NON-CDASTAL PLAIN MATERIAL THAT WOULD YIELD SPT N VALUES > 180 g .
VERY STIF.SRASATY CLA 0T WITH WTERSEDDED FUE SMD LRERSABAY PLISTI, 176 ROCK WR) BLOWS PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT IS UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL
SOIL LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION CRISTALLIE R INE 70 COARSE GRATN TONEOUS AND METAVORPHIC FOCK THAT AT WHICH 1T IS ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TO OR ABOVE THE
- GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC MATERIALS MINERAL NAMES SUCH AS QUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC. ARE USED IN DESCRIPTIONS ROCK (CR) 1/, ] WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, GROUND SURFACE.
CLASS. (< 35% PASSING *200) (> 357 PASSING *200 ANIC MATERIAL WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. - GNEISS, GABBRO, SCHIST, ETC. CALCAREOUS (CALC,) - SOILS THAT CONTAIN APPRECIABLE AMOUNTS OF CALCIUM CARBONATE.
N FINE 70 COARSE GRAIN METAMDRPHIC AND NON-COASTAL PLAIN
SROUP w3 ) a4 a5 A6 A7 ] an, a2 | A4 A5 COMPRESSIBILITY ggE&KcTJng)ALLINE SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTED. ROCK TYpe | COLLUVIUM - ROCK FRAGMENTS MIXED WITH SOIL DEPOSITED BY GRAVITY ON SLOPE OR AT BOTTOM
CLASS, A6, A-7 SLIGHTLY COMPRESSIBLE LIOUID LIMIT LESS THAN 31 e INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC. OF SLOPE.
MODERATELY COMPRESSIBLE LIGUID LIMIT EQUAL TO 3i-50 ASTAL PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT VIELD _ " v
SYMBOL HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 SEDIMENTARY ROCK SPT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED e EAPrEcan! oF M. iaTehaL RECOVERED IN THE CORE BARREL DIVIOED BY T0TAL
53] SHELL BEDS, ETC. )
% PASSING SILT- PERCENTAGE OF MATERIAL WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
*1e GRANULAR| ¢ ny MUCK, ORGANIC MATERIAL GRANULAR  SILT - CLAY ROCKS OR CUTS MASSIVE ROCK.
: 40 S1HN SOLS | oo | PEAT o SoILS SOILS OIHER MATERIAL FRESH ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING.ROCK RINGS UNDER DIP - THE ANGLE AT WHICH A STRATUM OR ANY PLANAR FEATURE 1S INCLINED FROM THE
= 200 10 Mx|35 Mx|35 Mx|35 MX[35 MX|36 MN|36 Mn[36 MN[36 MN TRACE OF DRGANIC MATTER 2 - 3% 3-85% TRACE 1-10% c ' : e
HAMMER IF CRYSTALLINE. HORIZONTAL.
LITTLE ORGANIC MATTER 3-57 5 - 124 LITTLE 10 - 20% )
LIOUID LIMIT 40 vx| 41 v 4o tx 41 v ao x| a1 Jao mx[arem| o s wiTh MODERATELY ORGANIC 5-107 12 - 20% SOME 20 - 351 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN, | pip DIRECTION (OIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
PLASTIC INDEX | 6 MX NP 10 Mx {16 Mx i N HLMN 19 Mx {10 MX[ MY {10 MY LITTLE OR wicHLy | HIBHLY ORGANIC 310% >20% HIGHLY 35% AND ABOVE v SLI) S?Y§12;$s$:fo :{?U::'II:‘U:;EUMEN FACE SHINE BRIGHTLY.ROCK RINGS UNDER HAMMER BLOWS IF THE LINE OF DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX ° [ Mx|No Mx| ~ MODERATE y FAULT - A FRACTURE OR FRACT Al Wi THERE HAS BEEN DISPLACEMENT OF THE
e 2 AL o L il AMOUNTS OF gﬁffg‘ e GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO SI0E5 RELAT?VEC o EONOE m?;fﬁge?::gﬁﬁﬁ"g TH”;‘::RAUURE.
USUAL TYPES)STONE FRAGS.| . o | a1 Ty DR cLAYEY SILTY | CLAYEY ORGANIC AVAR WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING L1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELDSPAR
OF MAJOR  [GRAVEL. AND MATTER CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.
MaTERIALS | smp  [SAND| ORAVEL AND SAND | SOILS | SOILS Y _ STATIC WATER LEVEL AFTER _24_ HOURS :
ENRRTIG MODERATE ~ SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN FLOAT - ROCK FRAGMENTS DN SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
y FAIR TO VA WATER. SAT OR va ARING STRATA oD, GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND DISCOLORED, SOME SHOW CLAY. ROCK HAS PARENT MATERIAL.
S & EXCELLENT TO GOOD FAIR TO POOR POOR POOR | UNSUITABLE PERCHED WATER. SATURATED ZONE. OR WATER BE i DULL SOUND UNDER HAMMER BLOWS AND SHOWG SIGNIFICANT LOSS OF STRENGTH AS COMPARED
SUBGRADE Ojlml’ SPRING OR SEEP WITH FRESH ROCK. FLOOD PLAIN (FP)- LAND BORDERING A STREAM,BUILT OF SEDIMENTS DEPOSITED BY
THE GTREAM.
P1OF A-7-5 SUBGROUP IS = LL - 3@ ; Pl OF A-7-6 SUBGROUP IS >LL - 30 MODERATELY ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL
CONSISTENCY OR DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND DISCOLORED AND A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE L0SS OF STRENGTH | FORMATION (FM.)- A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZED AND TRACED IN
RANGE OF STANDARD RANGE OF UNCONFINED [ (MOD. SEV.)  AND CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK® SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL Typg | COMPACINESS OR | penETRATION RESISTENCE |  COMPRESSIVE STRENGTH RoeDuaY LEEBEgg‘;T:‘:L . ng o TEST BORING SAMPLE IF_TESTED, wOWLD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
QVALLE) (TONS/FT= ) DESIGNATIONS SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED | | :oco | o sHELF-LIKE RIDGE OR PROJECTION OF ROCK WHOSE THICKNESS 1S SMALL COMPARED T0
GENERALLY VERY LOOSE < SOIL SYMBOL @ AUGER BORING (SEV.) IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED TO SOME Trs ATERAL EXTENT !
GRANULAR LOOSE 47018 - S - BULK SAMPLE EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. .
MATERIAL MEDIUM DENSE 12 0 368 N/A ARTIFICIAL FILL OTHER THAN CORE BORING SS - SPLIT SPOON IF_TESTED, YIELDS SPT N VALUES ) 100 BFF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE DIRECTIONS.
NON-COHESIVE) DENSE 3¢ 10 86 ROADWAY EMBANKMENT N SAMPLE VERY SEVERE ALL ROCK EXCEPT GUARTZ DISCOLORED OR STAINED. ROCK FABRIC ELEMENTS ARE DISCERNIBLE puT |MOTTLED (MOT.) - IRREGULARLY MARKED WITH SPOTS OF DIFFERENT COLORS.MOTTLING IN
VERY DENSE >50 e~ INFERRED SOIL BOUNDARY ST - SHELBY TUBE v SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH DNLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES PODR AERATION AND LACK OF GODD DRAINAGE.
VERY SOFT 3 @25 @  MONITORING WELL SAMPLE REMAINING. SAPROLITE IS AN EXAMPLE OF ROCK WEATHERED TO A DEGREE SUCH THAT ONLY MINOR | PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL GROUND WATER LEVEL BY THE PRESENCE OF AN
GENERALLY SOFT 2704 2.25 TO 0.56 =Z7=77% INFERRED ROCK LINE PIEZOMETER RS - ROCK SAMPLE VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. JF_TESTED, VIELDS SPT N VALUES < 108 BPF INTERVENING IMPERVIOUS STRATUM.
iﬁ,}}gﬁy ME?:;PF STIFE ; 1@ 185 8.5 10 1.8 A eTaLLATION RT - RECOMPACTED EOMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR DISCERNIBLE ONLY IN SMALL AND RESIDUAL SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
- .
eTeRaL R S0 21170042 €rrpyt ALLUVIAL SOIL BOUNDARY e B pLE schEREEn cm;cgnmmmus. OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE 1S ROCK OUALITY DESIGNATION (ROD)- A MEASURE OF ROCK GUALITY DESCRIBED BY TOTAL LENGTH OF
HARD >38 O ALSD AN EXAMPLE. ROCK SEGMENTS EQUAL TO-OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
- TN RoacstoctoRee INSTALLATION C8R - CALIFORNIA BEARING ROCK_HARDNESS EXPRESSED AS A PERCENTAGE
» .
TEXTURE OR GRAIN SIZE T N RATIO SAMPLE ‘
O o7 wvaLLE VERY HARD  CANNOT BE SCRATCHED BY KNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SECRGLITE 5Py - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTLRE OR FABRIC OF THE
U.S. STD. SIEVE SIZE 4 10 4 0 200 270 L4 SOUNDING ROD SPT REFUSAL SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
OPENING (MM 476 200 0.42 ©.25 0075 0.053 SILL - AN INTRUSIVE BODY OF IGNEOUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
ABBREVIATIONS HARD B ot IWONFE R PICK ONCY WITH DIFFICULTY. HARD HAMMER BLOWS REQUIRED RELATIVELY THIN COMPARED WITH 175 LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL ngﬁf ;2&% SILT cLay AR - AUGER REFUSAL HI. = HIGHLY Vv - VERY © DETACH HAND SPECIMEN. TO THE BEDDING OR SCHISTOSITY OF THE INTRUDED ROCKS.
(BLDR.) €oBJ ©R) (©SE. SO0 ® sou SL) cL) BT - BORING TERMINATED MED. - MEDIUM VST - VANE SHEAR TEST MODERATELY CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR GROOVES 70 .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
. SD. . oL oLay MICA. - MICACEDUS 7 - UNIT WEIGHT HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK. HAND SPECIMENS CAN BE DETACHED TP
ORAIN MM 305 7% 2.0 .25 @85 0.005 CPT - CONE PENETRATION TEST MOD. - MODERATEL Y 24 DRY UNIT WEIGHT BY MODERATE BLOWS.
azE N 12 2 Cor. Comesr ol billint a MEDIUM CAN BE GROOVED OR GOUGED 0.05 INCHES DEEP BY FIRM PRESSLRE OF KNIFE OR PICK POINT. STANDARD PENETRATION TEST (PENETRATION RESISTANCE!(SPT) - NUMBER OF BLOWS (N OR BPF)OF
: HARD CAN GE EXCAVATED IN SMALL CHIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLOWS OF THE A 140 LB. HAMMER FALLING 3@ INCHES REQUIRED TO PRODUCE A PENETRATION OF 1FOOT INTO SOIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST » A 2 INCH OUTSIDE DIAMETER SPLIT SPODN SAMPLER. SPT REFUSAL 1S PENETRATION EOUAL TO OR LESS
. ISTURE DPT - DYNAMIC PENETRATION TEST  SAP.- SAPROLITIC POINT OF A GEOLOGIST'S PICK. THAN ©. FOOT PER 60 BLOWS.
SOIL_MOISTURE SCALE 1ELD MOISTU GUIDE FOR FIELD MOISTURE DESCRIPTION | o - VOID RATIO SD. - SAND, SANDY SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
(ATTERBERG LIMITS) PESCRIPTION F - FINE SL.- SILT, SLTY FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT. SMALL, THIN SIRATA CORE_RECOVERY (SREC) - TOTAL LENGTH OF STRATA MATERIAL RECOVERED DIVIDED BY TOTAL LENGTH
0SS, - FOSSILIFEROUS oLl - SLIGRILY PIECES CaN BE BROKEN BY FINGER PRESSURE OF STRATUM AND EXPRESSED AS A PERCENTAGE.
- SATURATED - USUALLY LIOUID; VERY WET, USUALLY - - .
- R ROCK 16N (SROD) - A MEASURE OF ROCK OUALITY DESCRIBED BY
saTY FROM BELOW THE GROUND WATER TABLE ;2:2;5 ”;Qgg:‘;ﬁ?s TeR MOEEKT%%'EE c%quTﬁF;L VERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH Wm&m—a ST";i‘iUM T O AR o 2 INCHES DIVIDED
PmSﬂIEL L Lioup LIMIT 8 SOFT Y??N(;EE:?R;AIT THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY By e DAL LENGT OF SYRATA D CXPRESSED AS A PRRCENTAGE.
SEMISOLID; REGUIRES DRYING T0 - TOPSOJL (TS.) - SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER.
Rance - VET - 0 piaiiere il EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
ol L pLastic Lt IERN SPACING RK;
AMMER TYPE: BENCH MARK:
DRILL UNITS: ADVANCING TOOLS: HAE — VERY WIDE MORE. THAN 10 FEET VERY THICKLY BEDDED > 4 FEET -
- - ™ SOLID: AT OR NEAR OPTIMUM MOISTURE AUTOMATIC THICKLY BEDDED 1.5 - 4 FEET
oM_L OPTIMUM MOISTURE MOIST - M [ ctar errs X D WIDE 3 T0 10 FEET - ELEVATION: FT.
SL_| SHRINKAGE LIMIT MOBILE B- VODERATELY CLOSE 170 3 FEET THINLY BEDDED .16 - 1.5 FEET
T X} & conTivuous FLIGHT AUGER CLOSE .16 TO 1 FEET VERY THINLY BEDDED 0.03 - 046 FEET
REQUIRES ADDITIONAL WATER TO + CORE SIZE: . T o o eer NOTES:
- DRY - @ [ e« . VERY CLOSE LESS THAN 8.6 FEET
ATTAIN OPTIMUM MOISTURE Bi-s1 X s HoLLow aucers L THINLY LAMINATED < 0.008 FEET
PLASTICITY [ come-asc [T] Haro Facep Fineer erts e INDURATION
FOR SEDIMENTARY ROCKS. INDURATION 15 THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX (PD DRY STRENGTH D TUNG.-CARBIDE INSERTS "
NONPLASTIC 25 VERY LOW X] cwe-s50 e FRIGBLE RUBBING WITH FINGER FREES NUMEROUS GRAING;
LOW PLASTICITY 6-15 SLIGHT D CASING D W/ ADVANCER HAND TO0LS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 18-25 MEDIUM (7] rortesLe HoisT [ Tricone * STEEL TEETH ] rost Hote oiscer DERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGH PLASTICITY 26 OR MORE HICH MODERATELY INDU BREAKS EASILY WHEN HIT WITH HAMMER.
+ .
COLOR [ rricone * TUNG.-CARB. X Heno aucer
[] omer [ sounome roo INDURATED GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE:
" : 1 core a7 DIFFICULT TO BREAK WITH HAMMER.
DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONG (TAN, RED, YELLOW-BROWN, BLUE-GRAY). D] vene sseem test
MODIFIERS SUCH AS LIGHT, DARK, STREAKED, ETC. ARE USED T0 DESCRIBE APPEARANCE. D OTHER [:l OTHER EXTREMELY INDURATED SHARP HAMMER BLOWS REQUIRED TO BREAK SAMPLE;
[] orver SAMPLE BREAKS ACROSS GRAINS.
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STATE or NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
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(GOVERNOR SECRETARY

July 11, 2005

STATE PROJECT: 34813.1.1 (U-2510A)

F.A. PROJECT: STP — 16(20)

COUNTY: Mecklenburg / Union

DESCRIPTION: NC 16 (Old Providence Rd.) from south of SR 2984 (Rea Rd. Ext.) in
Union County to South of I-485 (Charlotte Outer Loop)

SUBJECT: Geotechnical Report - Inventory

This report presents the findings of the Geotechnical Investigation for section A of the proposed
widening of NC 16 (Old Providence Rd.). Stations encompassed on this project are from -L- 18+00 to
204+63.70. The project proceeds in a northerly direction from beginning to end.

The geotechnical field investigation for this project was conducted in May of 2005. An ATV mounted
CME 550X drill machine with automatic drop hammer was utilized to perform test borings along the
roadway. In a few areas inaccessible to drill equipment it was necessary to obtain soil samples by hand
auger.

The main survey line investigated was -L-, however several -Y- lines were visually inspected and soil
conditions were interpreted from sample data obtained on -L-. The following survey lines are addressed
in this inventory report:

Line Station

-L- 18400 — 204+63.70
-Y2- 10+00 — 12+35
“Y2A- 10+00 — 11+75
-Y3- 10+00 — 12+46.22
-Y4- 10+00 — 25+50
-Y5- ‘ 10+00 — 20+00
-Y9- _ 10+00 — 20+56.45
-Y10- 10+00 — 14+77.54

-Y11- 10+00 — 11+47.57

Sheet 2A

Areas of Special Geotechnical Interest:
1. Groundwater:

Groundwater was encountered sporadically throughout the project corridor. In most instances
groundwater is associated with low-lying areas that are alluvial in nature. Groundwater was not present
at or above grade in any location. In a few instances groundwater is at or near the ground surface in
alluvial environments. ‘

2. Rock:

Hard rock was encountered in only 2 borings during this investigation. In one of those instances hard
rock was encountered at or just below the approximate grade elevation right of -L- stations 120+50 —
121+50.

3. High PI Soils: (PI’s Greater than 26)

High PI clays are quite common along the project corridor and can encompass large areas. PI’s in the
upper 20’s to as high as 52 were noted consistently during our investigation. The following areas along
the main alignment -L- are known to contain High PI clays:

Station Range Depth Interval (feet) High PI Range (27+)
18+00 — 32+00 (-L-) 0.0-7.5 37-49

41+50 — 45+50 (-L-) 0.0-10.0 40

74+00 — 87+50 (-L-) 0.0-10.0 31-45

98+00 — 105.00 (-L-) 0.0-75 30

115+00 — 123+50 (-L-) 0.0-8.0 27-30

127+00 — 137+00 (-L-) 0.0-5.0 39

139+00 — 162+00 (-L-) 0.0-10.0 34-52

171+50 — 184+00 (-L-) 0.0-10.2 28 - 46

193+00 — 204+63 (-L-) 0.0 - 14.0 29 — 43

We anticipate the following -Y- lines to have high PI clays. This is based on visual inspection and
interpretation from soil sample data where -Y- lines connect to the adjacent -L- alignment. Since
sample data was not obtained along -Y- lines an actual PI value is not reported.

Station Range Depth Interval (feet) High PI Range (27+)
10+00 — 12+35 (-Y2-) 0.0-7.0 range uncertain
10-+00 — 20+00 (-Y'5-) 0.0-7.0 «“

10-+00 —20+00 (-Y9-) 0.0-7.0 “

10+00 — 14+77 (-Y10-) 0.0-7.0 «

10+00 — 11447 (-Y11-) 0.0-7.0 «



4. Alluvial Soils / Wet Areas:

There are many areas containing alluvial soils throughout the project corridor. Most of these areas
result from adjacent streams, creeks, drainage features and low-lying areas. There are also several
ponds that border the project corridor but are of little consequence. Alluvial soils are comprised mainly
of very soft to medium stiff sandy silty clay (A-7’s) with high PI values. Silts (A-4) and sands (A-2-4)
occur in only a couple of instances. Some alluvial areas are of no special interest. The following is a
list of areas that are known to contain very soft to soft alluvial soils that may be of concern.

Line Station Range

-L- 64+00 — 65+50 Rt of -L- (Creek / Drainage)
-L- 123+50 — 126+50 (Six Mile Creek Floodplain)
-L- 144+50 — 152+50 Rt of -L- (Wetlands)

-L- 193+00 — 195+50 Rt of -L- (Wetlands)

Physiography/Geology:

The project area is located in southern Mecklenburg and northern Union counties and crosses the
border between the cities of Charlotte and Weddington. Area topography is flat to gently rolling with
gently sloping stream and drainage features bisecting the project. The project is surrounded by
residential and business development. Elevation range within the project area is approximately 610 to
735 feet.

Geologically this site is part of the Charlotte Belt and is underlain by Cenezoic age meta-volcanic rock
and/or Paleozoic age gabbro rock.

Soil Properties:
1. Residual Soils:

These soils are derived from in place weathering of parent materials. They occur in a variety of
consistencies, classifications, and stratigraphic sequences. Residual soils are further subdivided into
clays, silts, and sands.

Clays are the predominant soil found throughout the project corridor. They occur as both near surface
soils and subsoils. Clays consist primarily of medium stiff to very stiff sandy silty clay, or silty sandy
clay in the AASHTO classifications of A-7-5, A-7-6, and A-6. Color combinations of red, tan, gray,
brown, and yellow are most common. The occurrence of wetlands perched over high PI clay soils was
noted in a couple of locations, however most soils appear well drained. Clays along the project tend to
be high PI soils with a plasticity index ranging from 11 to 52. Corresponding liquid limit ranges are
between 37 and 93.

Silts of the A-4 and A-5 classification were encountered in only a couple of instances and occur as
subsoil layers only a few feet in thickness. They are described as medium stiff to stiff tan clayey sandy
silt.

Sheet 28
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Sands encountered on the project were of the A-2-4, A-2-5, and, A-2-7 AASHTO Classification and
occur sporadically as subsoils only a few feet in thickness. Sands generally consist of medium dense to
dense tan-white brown clayey silty sand.

2. Alluvial Soils:

Alluvial soils originate from water transportation and deposition in a floodplain environment. These
deposits are usually shallow, but range up to 18 feet deep in the floodplain at Six Mile Creek. Alluvial
soils consist of very soft to stiff clayey sandy silt (A-4), very soft to very stiff silty sandy clay, high PI
(A-7-6), and medium dense clayey sand (A-2-4).

3. Fill Soils:

No borings were performed in any fill materials. Roadway fill soils are present beneath NC 16 and its
connecting -Y- lines but heavy traffic and utilities made boring in and adjacent to the roadway
unfeasible. The existing road (NC 16) and its connectors appear in generally good condition.

Rock Properties:

Rock is defined as that material which refuses penetration of power augers and / or achieves SPT
refusal. Only two borings achieved auger refusal on hard rock during the course of this investigation.
Hard rock type is most likely meta-volcanic or gabbro.

Wells:

Several wells were noted during the course of this investigation, however none were within the
proposed construction limits. It should be also noted that due to the amount of residential and business
structures along the corridor there is still the possibility for additional wells that remain undetected at
this time.

Respectfully Submitted,

J.E. Beverly, Project Geologist



EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

PROJECT: U-2510A COUNTY: Mecklenburg/Union DATE October 2007 COMPILED BY: TCE/PCP/RLB SHEET 1 OF 3 SHEETS

d EXCAVATION EMBANKMENT WASTE
§ STATION STATION TOTAL ROCK | UNDERCUT| UNSUIT. | SUITABLE | TOTAL ROCK EARTH | EMBANK. | BORROW ROCK | SUITABLE | UNSUIT. TOTAL
E. UNCLASS. UNCLASS. | UNCLASS. (+) 20%
-L- (LEFT)
-L- 18+00 48+00.00 9472 1874 9472 8492 8492 10190 718 1874 1874
SUBTOTAL 1 9472 1874 9472 8492 8492 10190 718 1874 1874
-L- 48+00.00 78+00.00 6845 4269 6845 14648 14648 17578 10733 4269 4269
~Y2A- 10+20.00 1143533 33 33 140 140 168 135
-Y3- 10+00.00 12+08.69 1241 1241 1241 1241
SUBTOTAL 2 8119 4269 8119 14788 14788 17746 10868 1241 4269 5510
-L- 78+00.00 108+00,00 194 411 194 6346 6346 7615 7421 411 411
SUBTOTAL 3 194 411 194 6346 6346 7615 7421 411 411
-L- 108+00.00 124+30.00 (Bridge) 287 287 7882 7882 9458 9171
-L- 125+35.00 (Bridge) 138+00.00 1 1 2881 2881 3457 3456
SUBTOTAL 4 288 288 10763 10763 12915 12627
-L- 138+00.00 168+00.00 83 83 2828 2828 3394 3311
SUBTOTAL 5 83 83 2828 2828 3394 3311
-L- 168+00.00 198+00.00 1754 4863 1754 12099 12099 14519 12765 4863 4863
-Y9- 10+50.00 20+03.31 783 783 1657 1657 1988 1205
SUBTOTAL 6 2537 4863 2537 13756 13756 16507 13970 4863 4863
-L- 198+00.00 207+40.00 117 117 4043 4043 4852 4735
-Y10- 12+490.00 14+30.07 144 144 168 168 202 58
SUBTOTAL 7 261 261 4211 4211 5054 4793
SUBTOTAL (LEFT) 20954 11417 20954 61184 61184 73421 53708 1241 11417 12658

NOTE: EARTHWORK QUANTITIES ARE CALCULATED BY THE ROADWAY DESIGN UNIT.
THESE EARTHWORK QUANTITIES ARE BASED IN PART ON SUBSURFACE DATA PROVIDED BY THE GEOTECHNICAL ENGINEERING UNIT.

u-2510a-balance-card.xls : Balance Card It 1t split usc 10/17/2007 8:52 AM



EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

PROJECT: U-2510A COUNTY: Mecklenburg/Union DATE September 2007 COMPILED BY: TCE/PCP/RLB SHEET 2 OF 3 SHEETS
. EXCAVATION EMBANKMENT WASTE
é STATION STATION TOTAL ROCK | UNDERCUT| UNSUIT. | SUITABLE | TOTAL ROCK/ EARTH | EMBANK. | BORROW ROCK | SUITABLE | UNSUIT. TOTAL
E. UNCLASS. UNCLASS. | UNCLASS. UNDERCUT +) 20%
-L- (RIGHT)
-L- 18+00 48+00.00 93 20 93 757 757 908 815 20 20
-Y2- 10435.27 12+35.00 327 327 64 64 77 250 250
SUBTOTAL 1 420 20 420 821 821 985 815 250 20 270
-L- 48+00.00 78+00.00 746 2571 746 10440 10440 12528 11782 2571 2571
-Y4- 10+57.97 23+50.00 1258 1258 1900 1900 2280 1022
SUBTOTAL 2 2004 2571 2004 12340 12340 14808 12804 2571 2571
-L- 78+00.00 108+00.00 2874 925 2874 11728 11728 14074 11200 925 925
-Y5- 10+55.02 18+11.00 2273 2273 1740 1740 2088 185 - 185
SUBTOTAL 3 5147 925 5147 13468 13468 16162 11200 185 925 1110
-L- 108+00.00 124+30.00 (Bridge) 9277 9277 8001 8001 9601 324
-L- 125+35.00 (Bridge) 138-00.00 922 922 4965 4965 5958 5036
-D1- 10+68.01 12+401.59 551 551 551 551
SUBTOTAL 4 10750 10750 12966 12966 15559 5360 551 551
-L- 138+00.00 168+00.00 2186 3300 2186 14905 14905 17886 15700 3300 3300
SUBTOTAL 5 2186 3300 2186 14905 14905 17886 15700 3300 3300
-L- 168+00.00 198+00.00 10591 950 10591 9545 9545 11454 863 950 950
SUBTOTAL 6 10591 950 10591 9545 9545 11454 863 950 950
-L- 198+00.00 207+40.00 515 515 1281 1281 1537 1022
-Y11- 10+46.75 11+30.00 400 400 21 21 25 375 375
SUBTOTAL 7 915 915 1302 | 1302 1562 1022 375 375
SUBTOTAL (RIGHT) 32013 7766 32013 65347 65347 78416 47764 1361 7766 9127

NOTE: EARTHWORK QUANTITIES ARE CALCULATED BY THE ROADWAY DESIGN UNIT.
THESE EARTHWORK QUANTITIES ARE BASED IN PART ON SUBSURFACE DATA PROVIDED BY THE GEOTECHNICAL ENGINEERING UNIT.

u-2510a-balance-card.xls : Balance Card It 1t split use 10/17/2007 8:52 AM



PROJECT: U-2510A

COUNTY: Mecklenburg/Union

EARTHWORK BALANCE SHEET

Volumes in Cubic Yards

DATE September 2007

COMPILED BY: TCE/PCP/RLB

SHEET 3 OF 3 SHEETS

EXCAVATION EMBANKMENT WASTE

g

é STATION STATION TOTAL ROCK UNDERCUT | UNSUIT. SUITABLE TOTAL ROCK EARTH EMBANK. || BORROW ROCK SUITABLE | UNSUIT. TOTAL

5. UNCLASS. UNCLASS. | UNCLASS. (+) 20%
BALANCE (LEFT & RIGHT) 52967 19183 52967 126531 126531 151837 101472 2602 19183 21785
LOSS DUE TO CLEARING AND GRUBBING 5% -2648 -2648 2648
'WASTE IN LIEU OF BORROW -2602 -2602 -2602
SHOULDER MATERIAL 11000 11000 13200 13200
UNDERCUT CONTINGENCY PER GEOTECH 8900 8900 8900 10680 10680 . 8900 8900
PROJECT TOTAL 50319 28083 50319 146431 146431 175717 125398 28083 28083
+5% TO REPLACE TOPSOIL ON BORROW PIT 6270

JGRAND TOTALS 50319 131668

SAY 51000 132000

NOTE: EARTHWORK QUANTITIES ARE CALCULATED BY THE ROADWAY DESIGN UNIT.

THESE EARTHWORK QUANTITIES ARE BASED IN PART ON SUBSURFACE DATA PROVIDED BY THE GEOTECHNICAL ENGINEERING UNIT.

u-2510a-balance-card.xls : Balance Card 1t rt split usc

10/17/2007 8:52 AM
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M'lszls.z
4N
CUBE
o
s
©
N
gooy
§§ /l
CE
== e /
[=: &5 ;
S 8¢ ’ TOWN . OF WEDDINGTON,
/ A N.C. MUNICIPAL CORP.
J DB 518 PG 764

~Yig-_POT Sto. 12+49.31

TON ASSOCIATE!
A N CENER L SARINER
DB 677 PG 26

199.90- BST

S08°06 43W

BY4-32 END CONSTRUCTION
PINC  +21.48 -BY4- =Yi2- POCSta, 1+7500
=Y4~- STA,16+77.44 1

7 26.21LT
JERRY A, PRESSLEY 5 =
& WIFE, R088|EE

2

WEDDINGTON METHODIST CHURCH
§ B 82 PG 76

¢
BY4-33
POT  13+35.26 -BY4-
-Y4- STA, I18+83.46
23.75 LT

o
o
e
0
.
Py
\."
V2]
u GERTRUDE P. REID
% -‘ DB 146 PG 339
= |
= ) : sl
Z BEGIN 22678 3 5 e
2 STA 134718 ~Y4— PCSto. 1547494

BEGIN 1000 EBLEFT LANE
3TA 545000 14° RIGHT =Y4— Stg. 18+3498 =

~Yi2=_Stq, 10+0000 ~ ¢
y \\\
-Y4- PTSto, 208177
ND_CONSTRUCTION
~Y4= POTSto. 255000
. CIBgII:ES Jo KING
"EWTWC%&I) METHODIST PG 161
NO DEED %é%
2a NOTE: FOR THE RIGHT EASTBOUND THROUGH LANE TRANSITION USE R=I000'
2 BEGIN RADIUS -Y4- STA. 15+50.00

OFFSET = 14'(RT)

END RADIUS -Y4~ STA 21+50.00

OFFSET = 0

Q,
= rs-
/J Pl Stg 18+458/
A= 5004040 (RT)
_— D = 952429

L = 50683
T = 27088
R = 58000

SEE SHEET 30 FOR -Y4- PROFILE




REVISIONS Tean SITE CONSULTING PROJECT REFERENCE NO. SHEET NO,

0% Tadais by b 00 U-25I0A 20
Raleigh, N.C, 27609 RW SHEET NO.
ROADWAY DESIGN RYDRALLICS
ENGINEER ENGINEER

O

JOYANN W, BECHER & EVERETT L.MOHLBRUCK 8
DB 407 PG 759 é
S
Y
o
o +
@ 160"
3 300 % 30 pia TEFT & RIGHT TRANSITION
325 i RIGHT TAPER

STORAGE

6r32034€

RIGHT TRANSITION END CONSTRUCTION

-Y5- Sta. 20+0000

§ BY5-35
BY5-34 POT _ 12+7447 -BY5-

MATCH LINE STA.I13+00 SEE SHEET II

PINC  9+82.28 -BYS-

-Y5 STA.17+77.90

103,00L002/Roadway/Pro/u2si0a_r dy .psh20

-7Y(5) %TA' 14+86.90 28.TIRT
17.01 < >
D) R Bl
OB 174 PG 463
AN RN Y ANPERR U 4 HINTER
DB 834 PG 761
DB 204 PG €96
‘D
DONALD M. PATTERSON
DB 665 PG 660
..YS_
PIStg 1642952
A= 359374 (T) 30
D = 034226 v o0,
L = 697p4 o2,
T = 34366
R = 1000000
Py

VO

SEE SHEET 30 FOR -Y5- PROFILE




REVISIONS

103,001.002/Roadway /Proj/u25i0a.rdy psh2l

8 PETRO PROPERTIES,LLC
§ 0B 10050 PG 521
=
s
el
ﬁ BY9-39
E POT 5+00.00 -BY9-
-Y9- STA. 5406.77
4 38.00" LT CVR ASSOCIATES
g LIMITED PARTNERSHIP
OB 10050 £G 468 "
BEGIN 2/-6'C&C 5l8
Y9~ Sta. 19462.29 BEoi 2-6ca SN
Y9~ Sta. 1542100 |8
~
S 375°
* TRANSITION BEGIN 2/-6" (86
-Y9-_ Sto. I5+66.06
1143.53 — %
SBOYIS 47w 2r
b | F
TR g —
-~ Y
e N e ‘\crsﬁ = — =
o ~ }
T 1628.33° ——— —-—E\ S| C e col Y .
) / ry NEOIOIZ'E a5 CHL ® B S ———
o 150 [leed S o 5
+ TAPER T LEFT TURN STORAGE T 1% 5

BEGIN CONSTRUCTION
~¥9- STA 10+50.00

PROVIDENCE COUNTRY CLUB
D8 7897 PG 190

MATCH LINE STA.16+50 SEE SHEET I6

TRAN S1TE CONSULTING
INGINEES, INCORIORACED
1830 dcddock O ve, Sue G-10
Tola'gh, N.C, 27508

PROJECT REFERENCE NO. SHEET NO,
U-2510A 2l
RW _SHEET NO.
ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER

SEE SHEET 31 FOR -Y9- PROFILE




103.00L.002/Roadway/Pro}/u2si0a.rdy.pro22

- TMNSITE CONSULTING PROJECT REFERENCE NO, SHEET NO.
500 Sediod b o e et U-25/0A 22
lrgh, N.C. 27608 ROAEBV{GAILE%ERS‘GN Hivgg#éelgs
750
BM~1I 70D.034
RAILROADY SPIKE IN BASE
OF POWER POLE
740 510463 AT LT OF |-L FUTURE- STA 1R+93.17
N
]
730
¥ r=1075000
s 5CL‘ = 79527
g K =4
720 Vs = 89+ mph 720
by
3
IPROPOSE
719 gf \ 710
i~
9 (+X.9580%__§ (+)05008% ______}_‘_____________.__.._
700 e T REJIDUAL - STIAF RED-BROWN SANDY SILFY CLAY,HIG Pl MOIST / 700
ENYSTING —
690 4690
480 480
670 4670
660 SEE SHEET 4 & 5 FqR ALIGNMENT 640
17 18 19 20 21 22 - 23 24
Proj. Sample No. 851 ¥ 553 554 S55 556 957 558
Possing #10 Bigve % 100 100 58 99 96 89 93 94
Passing #40_Sieve % 98 ) ) 28 62 54 74 ]
750 Passing #300 Sieve % 89 80 88 87 39 32 56 48 750
Course Sand Ret - #60 % 21 16 232 145 24 4.3 36.1 342
Fina Sand Ret— 1270 % | 108 28.1 0.2 30.1 22.2 158 181 7.1
§il¢ 0,05 ~0,006 mm % | 281 31.6 9.6 289 110 1.6 171 7.9
Clay <0.005 mm . % 57.0 88.7 57.0 26.5 244 20.4 38.7 40.7
740 .1, ) 78 82 52 p7] 7] 59 51 — 740
P.1 37 18 49 15 20 20 26 2 FL = 5135
AASHTO Classification A-7-5(43) | A7-6(23) | A7-6(34) | A7-6011) | A6(8) | A7) | A750S) | AT-608) Ve = 25
Station 25448 2548 28480 28480 32485 52488 35410 38120 K = 169
730 OFFSET 44LT 44 LT 86 LT 56 LT S0LT SOLT 28 LT 35LT Vs = 60 lmph 730
ALIGNMENT L L z z Z T 15531
Depth (FY) 410 9.10 3.60 14,20 3.40 4.00 85-8
i 510 1010 4.60 1520 440 5.00 ‘
32425 35410
720 30 LT ps LT 720
S8-3
lg_g;é] &= PROPOSED 1l
28+80 (+X4767T% === R i felir7s ' Dt
5148 ] —_——t
710 Sl ol B =1 RESIDUAL - JEDIUM STIFF §0 STIFF TAN-GRAY SILTY|SANDY ool S — S 710
—+ P e el T - m%——,mm & ¢ e ———
SRS IS RN AR S e RESIDUAL - BTIFF RED-YHLLOW-GRAY §ANDY SILTY LLAY, HIGH ,MOIST , T - - RESIDUAL ~|STIFF WHITHTAN SILTY SANDY CLAY, HOIST
N . qd- - ~
700 RESIDUAL] - STIFF REDVEROWN SANDY SILTY CLAY, HIGH PI, guisTive AL - - 4 == 4 MED{UM DENSE MAN-YELLOW BILTY CLAYEY SAND, MOIST ~ ~  GOHN *® C 100
——F--—-f-oN --fF---1 R PR ————— S MEDIUM [STIFF TAN-YELLOW SILTY SANDY CLAY MOIST
: MEDINM STIFF RED-BROWN SANDY SILTY CJAY, MOIST N ‘
690 bay 505 690
680 680
670 670
660 _l!'_ SEE SHEET 5 F: 6 FqR ALIGMNMENT 660
24 25 26 27 28 29 30 31 32 33 34 35 36 37 38




103.001.002/Roadway /Prof/u2sloa_rdy_pro23

TRAN ,S“'E CONSULTING PROJECT REFERENCE NO, SHEET NO.
_L_ N eciea ot U-25/0A 23
talvsh, N6 27609 ROADWAY DESIGN HYDRAULICS
750 ENGINEER ENGINEER
Fr
ELl= 72150
VCl= 450°
I K ¥ 133
740 ) Vs = 55 mph
Pr= 30§50 NS
EL = 70870° R
Ve = 345 o »
K =15 <£<0T'3
730 Vs = 59 mph N 7S [ |
‘:’ T =
! P~y 6+HO
83 [} A (~).43
720 4+94 ppnpasSEn — o (ZA9486% 720
38+20 57 L -
35 LT PO o e — o e
- Bl v ST} CLAY, HIGH) PLMOIST - VERY STIF} TAN-KED SELTY BANDY (LAY, MOIST e R el X SN (777775 i —
710 — ke oo spip BED-BROVN] SAD [ ravEy Sin? sTragrer ~ ~ b - 710
4 " - E X/STING T~
RESIDUAL ~ STIFF TO MED. PRY 605 RN
(3 CLAY) MOIST TO
700 1 700
DRY ¥-08 DRY -4}
Proj. Sample No. 558 558 §10 S8.17 s812 [
Passing #10 Sieve % 94 o1 97 98 100 b
Passing #40 Sieve % 88 64 84 83 98 & 5
690 Passing 200 Sieve % 49 41 78 60 62 Bl 690
Coarse Sand Ret - #60 % 342 36.9 16.6 18.9 7.3 < ©
Fine Sand Ret - 4270 % 17.1 322.6 12.2 26.5 39.9 &l )
S8ilt 0.05 -0.006 mm % 7.9 161 188 14.9 26.3 N
680 Clay <0.006 mm, % 0.7 244 53.0 0.7 36.5 o 680
L. L, 51 48 68 50 37 ,
21 22 13 40 23 6
AASHTO Classification, A76(8) | A7-6(2) | A-7-6(30) | A76(12) | A43)
670 Station 38480 38420 41490 4640 46410 670
OFFSET 36LT 35 LT 57LT 37LT 37 LT
ALIGNMENT L L L L L
Depth (FY) 4.00 9.00 0.00 3.60 8.60
%0 5.00 10.00 10.00 4.60 5.60 SEE SHEET 6 F( 7 FqR ALIGNMENT
660 ] I I I 1 I I I 660
38 39 40 41 42 43 44 45 46 A7 48 49 50 51 52
IPE HYDRAULIC DATA —'L—
750 ANAGE STRUETURE NO. 750
A -7 3 A
DESIGN EREQUENCY =50 | YRS BM14 7iL.3R3
e M L
P/ = 53+00D.00 b - ,943 CFS I8 PiN N
740 L = 71300 0 YEAR o ECBoRTIN = 7584 FT 980645 FT Lff OF -L-| STA 56+p2.02 740
= 53D OVERTON = SO0F-TRS )
% pemep ey © el S
s = 80+|mph Pll= 6032240 PI=| 6441000
730 vd = 30 EL % 77700 730
85-13 K729 %C '9?2‘7
- vy = 60 m =
= PROPOBED . Vs 3 50 mph
720 ALLUVIUM | MEDIUM SYPF BROWN-GRAY SILTY SENDY CLAY, HOIST \ . ($2.3286% 1 720
53+33 e fF—-—1T—Tr 7T == B e IR — -
JILT N ———______._—- T— —m—
L e —— RESIDUAL| - MEDIUM STIFF TAN-YELLOW SILTY §ANDY CLAY, MOIST
FI0759% ) -1
710 Wor2i~ . — I~ p— 710
L - MEDIUM| STIFF TAN-NELLOW SILTY SANDY CLAY, MOIST
<
7/
700 @ G ‘ 700
\ /
Proj. Bample No. 8518 8814 &6 S5-16 8847 NG /
Passing #10 Sieve % 97 90 97 96 99 \ g
690 Passing #40 Sieve % 74 70 74 71 88 RESIDUAL - VERY STIFF TAN-YELLOW CITD-NJSILTY SENDY CLAY, MOIST 690
Passing #3200 Sieve % 51 56 P 2 45
Coarse Sand Ret ~#60 % 30.1 26.5 33.0 534 17.7
Fine Sand Ret - 870 % 21,0 17.1 50.6 25.3 442 ‘
680 Sl 0.06 - 0.006 mm % 20.4 22.8 18.1 189 13.6 680
Clay <0.006 mm. % 38.5 54,6 8.8 185 244
I.L. 37 60 21 18 28
P.1, 14 23 7 4 7 .
AASHTO Classification 464 | A76013) | _A40) | A40) | A40) '
870 Station 58488 58438 64464 64164 64464 @ ALLUVH’M - VERY 8FT BROWN—qRAY CLAYEY {SANDY BSILT, MOIST TO WET 670
OFFSET 21LT | 2ALT | 87RT | 87RT | 87RT ALLUVIy - MEDIUM STIFF 70 SIFF GRAY CAYEY SANDY|SILT, MOIST
ALIGNMENT L L L L L
Depth (%) 0.50 3.70 0.00 3.70 8.70
660 % 1.50 470 3.00 470 9.70 SEE SHEET 7 F: 8 FqR ALIGHMENT 660
52 53 54 55 56 57 58 59 60 61 62 63 64 65 66




103.001.002/Roadway /Pro]/u2sifa.rdy.pro24

TRaN $1TE CONSULTING PROJECT REFERENCE NO. SHEET NO.
00 ek Do e U-25/0A 24
- Yolvah, 5. 27405 ROADWAY DESIGN HYDRAULICS
750 BM-51 EGB 724710 ENGINEER ENGINEER
UL M NT
405822 FT RT OH ~L- STA 6742774 ]
2
740 A= 6837500 S
L= 727 TR,
W = 600
i 8 3 BU-5  |705.490
Vs = 50 mph N PN RAILROAD| SPIKE IN . 24" PING
730 B 916916 F] RT OF [L- STA 18+5969 T Y
it Ri=7d480.00
| 0| AR EL = 70090
28/ "] Hiw ve = 520
2 onn o R K < 15
720 b= T Vo = 6p mh || 720
\N
=== - PROPOSHD
RES|DUAL - MEDY/M STIFF Tq STIFF TAN-VELLOW SILTY SANDY CLAY, MOIST \\ngg / i = 7447500 Ezs
oy ~ % EL = 899.20 88419
710 N /7* Bl ™ 7 710
NF ] — K = 94 T9+§5
?\] EKISTING -~ \N Vs = 5D mph TIRI
\‘r S -...\‘-—
700 N T e e ——— (+)0.3366% 700
~ Proj. Sample No. 5878 | 515 | s8@0 RN i R i Bl e — — ]
} ;;2 g Passing #10 Sieve ) % 5 700 ~ o RESIDUAL -|VERY STIFF TAN-WHITE S|LTY SANDY (DAY, HIGH F| WOBST ——
MW Passing #40 Sieve % 71 53 98 I S I AR I I R I DN
490 Passing #200 Sieve % 8 28 38 LOOBE T0 MEDIUM DENSE TAN-WHITH MICACEOUS|CLAYEY SILTY SAND, -4 690
Coarse Sand Ret - #60 % 29.9 45.6 43 [
Fine Sand Ret - #370 % 21.6 26.1 113
Silt 0,06 - 0:005 mm % 15.9 161 214 = e Ao
680 Clay <0.005 mm % 32.6 1.3 83.1 £ 680
L.L. 62 47 93 o
P.1 . 31 10 45 alEo
AASHTO Classification A7-5(11) | A25(0) | A7-5(50) clod
670 Station 79+48 79445 82400 o|ze 670
OFFSET 71 RT 71 RT 45 RT - L
ALIGNMENT L L L Sley
Depth (F9 3.90 8.90 2,00 __q___ F“’ ow LIGHMENT
660 ] ] _® 490 | 990 4.90 SEE SHEET 8 F( 9 qR ALIGNMEN 660
66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
1 1 1 T T 1 T = X X Y X
Proj. Sample No. 5521 5822 5823 5524 Proj. Sample No. 8826 5526 5827
Passing #10 Sieve % 95 94 91 87 Possing #10 Sleve % 100 100 100
Pasging #40 Sieve % 78 &9 54 58 Pussing #40 Sieve % 88 86 94
750 Passing 4300 Sieve % 54 15 20 37 Passing #200 Siave % 55 98 63 750
Coarse Sand Ret - #60 % 25,8 564 564 ~ 454 Coarse Sand Ret—#60 % 24.2 S1.1 18.6 :
Fine Sand Ret— #270 % 22.0 291 2.7 17.3 Fine Sand Ret - 4870 % 26.2 37.0 30.1 BU-6 496345
Sil¢ 0.08 0,008 mm % | 141 63 47 88 Silt 0.05 - 0.005 mm % | 150 17 25.5 ‘Zgé'gggg 578”2"‘; i ./.f_c%ﬁ?gﬂ,ﬂm
740 Clay_<0.006 % | 887 81 143 305 Clay <0.008 mm % | 366 142 325 ¥ 740
T n T 5 T LI 4 47 64
71, 24 NP NF 34 P.L 24 5 19
AASHTO Classification A7610) | A240) | A4(0) | A7-6(6) AASHTO Clossificatton A76010) | A50) | A-75(13)
730 Station 85465 | 65466 | 85465 | 854605 Station Seiod | 864ad | 6147 730
OFFSET 33RT | 83T | 83LT | 33RT OFFEET 27RT | 37RT | 4IRT
ALIGNMENT L T L z ALIGNMENT L L L
Depth (F) 0.50 2.60 7.50 8.20 Depth (&) - 2'5" 8.60 3.80
) 1.50 3.90 5.0 8.60 fo 50 9.60 450
720 Motsture % 29.1 33.9 36 720
[5%]
719 [ssfer] 51 55280, ‘ 710
EL ¥ 68680 9+T 11261507
e2400 ve | 280 8526 4IRT '_e_________‘_fé =
45 |RT K1% 8526 | -1
700 Vs ¥ 50 mph MS-26 PROPOSED , =" —t 700
A\ ez £40L -] Lol ST oY S OHRT
88+24 ___—._.——"" PR qITY 0
] —— e — ] 8 2% 27 RT ’A_—-—"“'—‘/ -~ ﬂ RISIDUAI”STFF EED‘BBOWN
3 MOIT
690 |- — ] —— [~ sanpy QLAY g 690
T =~ il N — ] — — o [ - VERY -
czay — P S RESIPUAL - EXISTING— _ { - -~ DRY 508
) BIGH X, sorsy §§+g? - I R
680 T = 2 ~ FTIFF GRAY NICACROUS CRAYEY SANDY|SILT, MoIST 680
SAND, 30789 i}
DRY 508
670 670
660 . SEE Sl"EET 9 q: 10 FC]R ALIGP'IMENT 660
80 81 82 83 84 85 86 87 88 89 90 N 92 93 94




103.001.002/Roadway /Proj/u2sl0a.rdy.pro2s

Frey, Sample N, ' ' 5528 5529 5530 ) 5523 | 8593 | B99d | 8695 TRANSITE CONSULTING PROJECT REFERENCE NO. SHEET NO.
Passing #10 Bieve % 100 96 100 100 100 100 100 100 F 00 ek b e g d Y-25/0A 25
Pagsing #40 Sieve % 97 79 o7 96 92 99 99 53 elvahy M 40y ROADWAY DESIGN HYDRAULICS
750 Passing 1200 Sieve % 82 0 50 8 59 54 74 70 ENGINEER ENGINEER
Coarse Sand Ret - #60 % 5.4 24.0 7.7 2.3 185 3.7 6.3 16.0
Fine Sand Rei - #270 % 1865 188 142 133 283 171 246 187 BM-7 690.308
il 0.05 -0.005 mm % 238 23.2 19.1 19.6 264 244 26.4 21.5 RAILROAL} SPIKE IN 12 OAK
740 Clay <0.005 mm % 52.8 346 | 889 58.9 26.4 54.9 42.7 =7 1032092 }FT RT OF -L- STh 104+86.95
I.L 66 59 67 70 62 87 64 65
Pl 24 19 23 80 11 34 18 31
AASHTO Classification A-7-5(26) | A7-5(11) | A-7-6(23) | A-7-5(29) | A-7-6(8) | A-7-6(26) | A-T-6(17) | AT-6(17)
Fr= o571500 Station 94442 9442 97460 99460 9960 | 10542 | 106463 | 108400
730 EL w2y boe OFFSET 26RT 26RT 88 RT 20 RT 20RT S0RT 80 RT 51 RT
Ve = 50# ALIGNMENT L L j2 L L L L L
K = 85 Depth (F¢) 4.70 9.70 3.80 3.60 8.60 3.40 5.40 4.30
ffs'—zfs Vs = 50 |mph ‘o 5.70 10.70 4.80 4.60 .60 440 9.40 5.30
720 M oisture % 33.8 812 §7.1 720
94+4p f
26 AT o
. §8-30 ” N
710 ’/,:)egio% —me M5-30 ponpackn @g g’ 710
{ ROROSED o
B7+60 gl ¥
__i._—a—--.____-__--—\\:’%‘ 38 R ;:2
®'§ P — -~ e —] (\}3 9p+60 b} % ,‘%E% 108
700 N i o0, 2p RT |y 54-34 51| 700
=eers Ypven E: U
CEON| RESIDUAL { STIFF RED-BROWN MICAQEOUS SILTY PANDY CLAY, BIOISIT (i o~ --:T\ AP L
i N R e S 0552
DRY sps EXISTING @ ~ b= ~ T — . (~x13639% 30| RT
690 ~ X i E Py — __ 690
~ = nnlbas — b N S W—— w——
doy s0s -~ < _ é |RESIDUAL ~ mysmzrmn-anomIﬁsmvnvmxmaap,m}sr e T =TT T -
G il il SRS R IS D NN NN EREN R
680 STIFF RED-BROWN NICACEOUS SILTY SANDY (J.AY, MOIST @ RESIDYAL - MEDIUY STIFF TO $TIFF RED-BHOWN 480
N
4Ry 508 <D N Q’)’t
. DRY
DRY] 6-06
670 670
560 _q‘_ SEE Sl-FET 10N FqR ALIGNMENT 660
94 95 96 97 98 99 100 101 102 103 104 105 106 107 108
S§8-35 gg}gg l
00 PIPE HYDRAULIC DATA
IR
700 _RT 104400 preayevs inbaibeiel PPN 700
58 [RT BN-8 | 661306 B0 o
RAILROALl SPIKE Iy 16" 0AK oMyl
1889590 FT RT Of -L- STR l5+IT7 340 CFS
490 W“mo o 690
¢Fs
e Bags FT
112404
680 38} RT 680
670 : ] 670
Bl ™ \\\\ P PROROSED
| gy, 1~ 5% / 540
660 T Ry g | T ./ 5 660
Xz, =< _ 7 q’y‘%y ~ —
~ - Py B _ S, 40 D -~ \
o -~ Oy, EX{STING - @f - ~2 18+ds
650 Bl S {trgy i R 6IR] 650
= 2 = e -
Proj. Sample No. 8595 88-96 5597 §5-98 55-39 5840 §5-41 ~t [ g, ~J. —
Passing #10 Bicve % 100 93 100 87 86 97 98 ~ <] e - 115+88 ~ ..\\4
Passing #20 Siave % 93 76 98 58 57 o1 20 ~ - 44 RT ~
640 | Possing #00 Sieve % 70 57 89 29 25 64 [ N g ™~ -~ 640
Coarse Sand Ret ~ 460 % 156.0 25.4 3.7 45.3 46.0 162 169 s,
Fine Sand Ret 4270 % 187 15.7 12.2 250 283 21.2 138 Do . 2, 5; RED-TAN] MIC, SILTY
Silt 0.06 - 0.008 mm % 21.6 8.1 26.2 114 141 11.2 156.9 oy 4 , MOIST
63 Clay <0.005 mm % 47 50.8 58.9 18,3 10.3 514 59.4 DBY 504 630
0 T 65 P 70 @ 38 53 3]
PI 21 18 33 12 NP 27 30 NOTE. TO RT BEGINS AT e ———
AASHTO Classification A5(17) | A7-6(8) | A7-6(36) | A-270) | A24(0) | A-7-6(16) | A-7-5(21) STATION I5+85 AND |ENDS AT }16+84 e
Siation 108400 | 110400 | 110400 | 112404 | 113404 | 116488 | 116488 ~—_
620 OFFSET 51 RT 58 RT 58 RT 38 RT S8 RT 44 RT 44 RT 620
ALIGNMENT L L L L L L L
Depth (FY) 4.30 4.60 14,60 5.20 10.20 0.50 4.90 ®
to 5.30 5.60 15.60 6.20 11.20 1.50 6.90 —f] — ALLUVIUM -|VERY STIFF RED-BROWN BILTY SANDY|CLAY, HIGH PI, MOIST
610 Moisture % . . . . . ) ] . 26 . . ¢ @ RESIDUAL - BTIFF TAN-BROWN SILTY DY CLAY, HIGH Fi, MOBT : SEE Sl"FET n q 12 FOR ALIGNMENT 610
108 109 110 m n2 13 114 ns 1né n7 ns ne 120 21 122




103.001,002/Roadway /Proj/u25i0a.rdy.pro2é

1 i H I I I
Proj. Sample No. 554 | S5 | s | Sear | Bods | 546 | Soe0 | S8ar || Twwfm cowsurn PROJFCY MEPERENCE NO. SHEFT MO
Possing 410 Sieve % 100 100 95 100 100 97 100 100 “1300 ":fi_:;t o ies et U-25/0A - 26
Passing_#40_Sieve % 96 87 62 89 79 87 96 95 s ROADWAY DESIGN HYDRAULICS
680 PROFILE 45 FEET RIGHT OF -1t Possing #200 Sieve % 64 4 21 6 28 54 76 ] ENGINEER ENGINEER
T S84 547 Coarse Sand Ret - #60 % 9.9 5.8 4538 163 208 17.3 95 18.8
t S&4s 54 Fine Sand Rei 270 % | 333 53.2 375 213 36.3 188 18.0 39.6
i T 126450 Silt 0,06 - 0.008 mm % 17.7 134 6.4 20.6 8.7 144 22.1 16.9
670 ' 45 RT 50IRT ¢ Clay <0.006 mm % 35.2 20.6 0.3 1.2 144 5.5 85 24,7
- = T L. L, 38 23 26 52 30 58 71 41
A | 1 P.1. 20 Y 2 34 5 34 38 9
AN N 1 AASHTO Classification A-6(10) | A4(0) | AB4(0) | A76(30) | A-B4(0) | A7-6(20) | A7-5(33) | A-7-6(6)
" AQLUVIDM. = or Station 124487 | 124487 | 134467 | 126460 | 126+0 | 129408 | 18449 | 13449
660 VERY SOFT 1 2= BRT | 46RT | 46RT | 60RT | 6ORT | 41RT | 62RT | G2RT
\ -7 ALIGNMENT L L L L L 2 T L
\ ArEp ~ Depth (FY) 4.60 510 9.60 0.60 3.80 000 3.70 .70
% 5,60 5.60 10.60 1,60 4.80 4.00 470 .70 98.50
650 al = [Moisture % 5551 650
My
,‘,*;E 1 § 134429 P
& ] pEr= o 62 RT | —
640 N\E 1o am 3 PROPOSED //.—- T 640
+ N 5 — =
Y ""E CBR-1 1385 4 s — -7
8 | als 3% [cza] 5 RT | (328 — s |- - g o] 0% 50
P z al b 129+08 - —— ION WN-GRAY S5
1 b e 1l = ! == [ST -1~ § STIH BBO
630 Ty AR brrl ik 4IRT = g PLPIOS. - - _§ S il 430
“ o7 & == G oIST 5
1Yy - - Y CLAY{ M AON
.pRowN ST STLTY|SAND .
R . gey 10 R0 TEPLTZ o] sroer BROFTAY S
"'ls\. — s MEDIU]'I 8T i MEDY
o -t . - - -
620 Wm?%"'m;@ww% o, T = = = o 2wy 05 620
S I8N i SALTYVITH - SO BROWN SIATY SANDY CRAY, MOIST. 4 v 808
310, g e 7 A PR MBS A
onr ~Wwﬁ P/ 2N S f'lr e —_—_—_,—_c;;-—;"/ ~ - WEATHFRED ROCK
i By borr 6ra [0y-877 B ‘RESIDUAL - LOOSE BROWN-GRAY
610 / CLAYEY BAND, MOIST §10
= —t—
vaLzvivM| - L ___l
VMEDIUM JENSE GRAY MIC. CLAYEY 4ND, SAT/ -

600 600
590 ll- pEE SHEET 12 § 13 FqR ALIGNMENT 590
122 123 124 125 126 127 128 129 130 13 132 133 134 135 136

e e
Proj. Sample No. ) S563 | 5564 5565 5566 S567 5568
Passing #10_Sieve % 100 100 100 100 100 100 100
Passing #40_Sieve % 100 96 92 88 96 94 95
690 Passing #200 Sieve % 89 & 7 50 79 70 56 690
-9 | 655969 Coarse Sand Ret - #60 % 29 9.5 16 26.6 7.8 113 140
RAILROAD SPIKE IN 12° PINE Fine Sand Ret - 4270 % 9.8 2.9 264 61,83 15.9 21.6 87.7
710340 KT LT OF| -L- STA|138+41/5 _Silt 0.05 -0.006 mm % 17.5 20.8 204 13.8 165 21.2 25.6
680 Clay <0.006 mm % 701 50.8 39.2 5.3 59.8 54 3.7 680
I.L 59 7 7] 22 68 51 57
PI , 26 34 27 NP 49 85 23
AASHTO Classification A7-5(30) | A-7-5(38) | A-7-6(15) | A-24(0) | A7-6(40) | A-7-6(23) | A-T-5(11)
Station 137+44 | 14145 | 146400 | 145400 | 147400 | 147495 | 14746
670 BL3 1394328 £RT | 84RT | 63RT | G62RT | S5RT | 85RT | GBRT ' 670
Eé = 28%9” ALIGNMENT J2 2 L L L L ? "
‘,; " 158 Depth (F) 3.60 S.50 0.50 9.60 0.50 4.60 7.10 3
Vs = 4.50 4.50 1.60 10.60 1.60 5.60 8.10 $
660 @ €7 50 mph [Hotature % 335 i Pl 14647500 460
) ELF 63932
137+44 T Qla | L%
42 RT /”’0“"\____________ MS~53 <E:§ K H 100 sslss
— | e PROPQSED ssles e | vs k50 mon ssle7
650 4 B I e 7 98455 u 88158 650
R - e~ %393, 145700 o
I, RESIDUAL | SR 10 VARY S1iFe VAL - S1ip 10 = 52|RT 147495 901
— TAN-BROWN SILTY CLAY] 20IST S VERY |s778p 14y, -~ —_ e % & I Vg s L I—
— el SICIER RN 141415 W Micacidlys smme 1. — fm 35 RT P i —
640 =1 58 RT s SV I, | il T —— o 640
B [ 7 T 7 — t— — —| - 1 IV 505
CLAY, MO i o EXpFiNe ==L _ _ _ / N (ALLUVIQ - VERY sIm' 70 MEDIYM STGFF NN RED-BROWN| SILTY SANDY CLAY, HIGH| I, |
R N £ MOIST T0| SATURATED _ _ _ §
630 Dl it el A - 630
= | REsmUlL - sriFr TAN-BROWN SETY SANDY (LAY, MOIST
DRY 305 :
620 620 |
610 @ ALLUVIUM - VERY SOFT TO [MEDIUM RED-BROWN SILTY 610
DY CLAY, HE FI, 30157 T0 SATURA
600 I{' |SEE SHQET 13 q 14 FqR ALIGNMENT 500
136 137 138 139 140 141 142 143 144 145 146 147 148 149 150




103,001.002/Roadway /Proj/u2sl0a_rdy_pro21

T_RAN leE CONSULTI_NG PROJECT REFERENCE NO. SHEET NO.
o b e hea s U=-2510A 27
Tolvoh h.<. 27609 ROADWAY DESIGN HYDRAULICS
7 3 0 ENGINEER ENGINEER
BM-10 649954
RAILROAD, SPIKE PDWER POLE
720 60871 FI| LT OF 4L- STA 1%3+168
Proj. Sample No. 560 | 5560 S5-61 85-62 §5-63 564 5565
Passing #10 Bleve % 100 100 99 100 100 100 100
Passing #40 Sieve % 96 54 o1 95 98 % 95
710 Pagsing #200 Sieve % 75 49 75 89 89 77 83
Coarse Sand Ret ~#60 % 8.7 20.8 126 6.6 %7 5.5 9. e
Fine Sand Ret - 4270 % 204 368 148 6.0 8.7 20.0 9.9 e85 |
Silt 0.05 =0.005 mm % 214 17.1 16.9 27.6 30.9 4.6 89
Clay <0.005 mm % | 465 8.8 56.7 59.8 557 259 783 Lg +F?19 ]
700 T.L ] 7 61 % 78 % 5 ‘ '45:;4—/' 700
+)DLZ =
Pl 43 27 34 52 29 | 38 26 8564 J/ ——
AASHTO Classification A7-8(33) | A-7-60) | A7-6027) | A7-6(56) | A7-6(34) | A-7-6(39) | A-7-5(35) 158+86 — -]
Station, 16147 | 16147 | 165400 | 165400 | 168466 | 158486 | 162460 4 RT T - =8 —
690 SORT SORT | 28RT | 23RT | I4RT | 14RT 56RT g 4 690
ALIGNMENT L 3 I3 L i L L = | — 7 | RESIDUAL | Ny STHF RED-BROWN CHAY, MOIST
Depth (FY) 0.50 4.20 410 8.10 510 10.10 3.60 REJIDUAL - mﬁg STIFF OWN NN §ILTY CLAY, / - ] s 3
0 1.50 5.20 5.10 10.10 6.10 11.10 4.50 HIGH PI MOIST| ] - p
Motsture % 26.1 35 29 o -
680 2 e e N Y Il e . bev oo 680
—
PROPORED _MEDIYM STIFF TAY SAWDY SILAY (L 0T || . — e
1o L- b
- -
670 55-62 b1 1 4-- 670
Pl = I5§+00.00 — - L -~
EL = G52.30° _—T ——|" / -
ALLYVIUM -~ VERY SOPT TO SDFT GRAY BANDY SILTY Cl4Y, Ve = Ao 155400 / -1 existivg _ -
HIGH PI, MOIST [0 WET K = 145 23|RT 4 JOIST I R
660 / Kol o /- =l I 3. - - 660
o — ) -
5559 - o ¥ 4 -
3560 /% T eeE BED’BRO -
151417 Iy P @ﬂg RESID -
650 30 RT _‘j__.-____/,__/;,___.,__..-——' - - 650
o= 1
640 e '—q"" ISEE SHEET 14 % 15 FqR ALIGNMENT 640
150 15 152 153 154 185 156 157 158 159 160 161 162 163 164
 Prog. Bample No. i 55-66 5567 | 5568 5569 5570 5571 5572 5573 5574
Passing #10 Sleve % 100 100 100 100 100 100 . 100 100 100
Passing #40 Sieve % [ 92 9 96 94 93 89 968 84
750 Possing #200 Sieve % 83 78 87 52 80 74 67 81 71 750
Coarse Sand Ret - #60 % 9.1 134 5.7 9.5 111 144 20.0 10.1 21.6
g%zgo A5D99§2I§2£ & OAK Fine Sand Ret - 4270 % | 938 10.7 9.9 9.9 10.7 134 16.7 105 85
82.39‘;5 FT LT OF -L_ ‘TA /68"'6‘..02 S£k0,05~0.005 mm % 7-4 5-8 10.3 14.6 12.2 20.6 30.3 9.3 12.2
740 h Clay <0.006 mm % 7&2 70.1 70.1 66.0 66.0 51.6 33.0 70.1 §7.7 740
. L. 57 83 61 61 85 71 66 56 79
P.1 23 29 25 18 38 29 25 20 36
AASHTO Classification A-7-5(23) | A-7-6(26) | A7-6(24) | A-7-6(20) | A-7-6(33) | A-T-6(25) | AT-5(18) | A-7-6(19) | A-7-6(29)
730 Statian 166435 | 166485 | 168470 | 168+70 | 172483 | 17343 | 172483 | 176482 | 176482 730
50 RT §0RT 46RT 46 RT 51 RT 51 RT 51 RT 51 RT 15RT A
ALIGNMENT L L 7 L 3 z L 3 z 9578 % =7 3'55,5
Depth (FY) 430 9.30 4.60 9.60 4.20 9.20 14.20 3.60 ss0 ||%:4 K = g
) 5.30 10.30 5.60 10.60 5.20 10.20 15.30 4.60 9.60 =8
720 Al = 164+ Moisture % 264 285 175123 Vs = 3P mph 720
[ = 85-66 §5-68 TTBIRT
= 575¢ Ve 568 S5-70 S appy—
= 8371 N 1 ;
=8540 mbh !65+3i? 5569 5578 ®$ | —] — _52:3_?6/
710 50 R 168+70 172523 N — - 710
y&g%——-——__\_\ 46 RT / RUFUSED 5IRT (+3 . T
=] o e v o —— ] — — ] 9 ¢ p—
700 — et n§- .;;,‘_“1__‘-_()/.5946}" — — _ 6 _____-—-‘-— — . b = - — 700
3 F=——J—— [ — — 1= o g
§ 1 - _ o — — ] — BRCIWN DRY 55
Jo -~ @ON b iglst |~ ~ ~- v sjie? RED- -
e N ~ o RESTDUAL ~ 8TIRF TO VERY STIFF RED-BRDWN SILTY (LAY, MOIST rivk 70 VER I
$90 EXISTING ~ 4 gstDUAL -8 1--- 690
DRY 505 \ -1
N DRY 805 ---f
BRY 808 \ - —— s
680 680
670 670
660 —l"— SEE SHEET 15 qx 16 FqR ALIGINMENT 660
164 165 166 167 168 169 7m 172 173 174 175 176 177 178

170




103,001,002/Roadway /Proj/u25i0a.rdy.pro28

Proj. Sample No. 875 §76 §77 578 | 857 | 85&0 TRANQITE CONSULTING FROJECT REFERENCE NO. SHEET NO.
Passing #10 Sieve % 100 100 99 100 94 50 B L aberty U~25/0A 28
Passing #40 Sieve % 94 91 94 92 81 78 ki ROADWAY DESIGN HYDRAULICS
740 . Pasaing #300 Sieve % 33 75 a3 70 & &7 ENGINEER ENGINEER
Course Sand Ret - #60 % 9.5 16.9 8.3 14,0 17.9 18.8
%g g%zlz b 572/%?8 e onk Fine Sand Ret - 4270 % 2.7 9.3 6.8 7.8 105 5.4
4 Silt 0.06 —0.006 mm % 10.7 14.0 12.8 124 11.8 116
%& 530526|FT LT OF -L— STA 184+2.17 Clay <0.006 mm % 70.1 59.8 72.2 66.0 59.8 61.2
730 S I.L. 56 76 57 8 51 75
Bl DR 577 P.L 28 34 27 7] 25 47
N F 2 AASHTO Classification A-7-6(36) | A7-5(30) | A-7-5(35) | AT-6(43) | A~7-6(17) | A7-5(32)
178+25 o Station 178426 | 178485 | 180468 | 180468 | 184466 | 184465
720 35 RT |ilo 180+68 S5RT | SSRT | GSRT | G66RT | GORT | GORT
] ALIGNMENT 2 L 2 j L
Depth (Fy) 0.00 5.00 0.00 5.00 3.50 8.90
| gs_m I P 5.00 15.00 5.00 .00 4.80 5.50
710 S-80 | Wdotsture % 710.
§ p — PROFPYSED Pl = I8Y+00.00 ]
= ~I2p866;, 84+65 EL = §9483 '
HIGH PI, MOIST By S, X :
700 N | nesiouar - brivy Rep-adowy smry dray, e 2] woik - K p gt $ 700
IR S - ~__—_’_‘_______.---“' 8<k
DRY 605 DRY 608 -7 EXISTING m 527\%
P iz
690 S e e 690
MEDIUM STIFF [PAN SILTY SANDY CLAY, HIGH P, MO 1= -l ! o— | o
Tobh - e ~/ 38775,
bRy 505 =~ [~ 5%
480 I 480
e "ta{.
-~ - i %
670 I 870
660 660
650 —ll'— iSEE SHqET 16 q; 17 FqR ALIGNMENT 650
178 179 180 181 182 183 184 185 186 187 188 189 190 19 192
RIPE HYDRAULIC DATA _L"" N
720 DRAINAGE STRUCTURE KO, ! 720
e R Rros0 S 2 WEET. ol RAEROAD SAiE T §
DESIGN DISCHARGE T 200 CFS y 4 ] Y MABNOLIA T%;s OFF |SERVICE |RD
%S% I-Hugcl.s‘/g? - 275.. gs 1375880 F1| LT OF 4L- STA 195+4038 1987447 FT OF ~iF- STA 20P+64.32] ¥
710 100 YE§ Y ELEVATE = 6733 FT M 710
= VIS V‘g ]
OVERTOPPING DISCH: = 3054 cFs
OVERTOPPING ELEVATIN = 674 FT e 5
FER
o Ly
700 E I%%&o' <‘§‘ g% 700
kL = 670 Pl = 199400.00 <y = S|
¢ = 5o see EL = 684200 Sh6E Bl = 24842500 o
T B _
690 ss:sz Vs = _50imph v‘;;: ‘vK'.>= 92_’ i - - 690
§8-83 197400 o0p% e~ 7
- " +)254 e
S8 PRQPOSED — 48[RT m— _1(_?-9_2_924 i ’g,:-r_—_.“‘.:-::‘—'? =
680 194405 (+)36346% gl il e 680
. e il e JAL ~ STIFF LROWN—TAN by savy CLAY, HIGH PI, MOIST
et —fF-——F—o==F——T. i
57752 | == ==
N N | ’ EXISTING
670 NATLInIUL ] °Th SORT KRAV.BROUNE SANDY. 670
\ $H PI, MOIST) 7 Proj. Sample No. S8-81 S8-82 85-83 8884 8885 S5-86
\ ’ Passing 410 Sieve % 100 100 97 100 100 100
\ _ -7 2Ry o Passing #40 Sieve % 97 83 88 98 91 83
660 -1 I S Passing #200 Bieve % 85 72 69 52 71 0 660
Coarve Sand et - #60 % 8.9 135 16.7 5.1 15.9 26.6
RYSIDUAL - MEDIUM STIFF TAN SILTY CLAY, HIGH FI, MOIST Fine Sond Ret — 4370 % | 104 165 16.7 20.6 16.1 180
Silt 0.05 - 0.006 mm % 286 169 19.6 9.7 11.8 17.8
Clay <0.006 mm % 59.3 53.1 45.0 30.6 57.1 38.8
650 L. L [T 60 81 69 80 66 END PRAFILE & BEGIN 3 OYERLAY 650
PL 30 3 36 29 2 28 -L-"STAZ047
AASHTO Classification A7-6(28) | AT-6(30) | A7-6(24) | A-7-5(29) | A-7-6(31) | A-T-6(16) END 3" VERLAY -4~ STA.20§ +40.00
Station 194405 | 184406 | 194405 | 194406 | 187400 | 187400
2RT | 42RT | d2RT | 43RT | 48RT | 48RT
640 640
ALIGNMENT 2 2 2 z L z
Depth (F) 3.00 5.00 10.60 13.50 4.20 5.20 ‘
) 4.00 5.00 11.60 12.00 5.30 10.20
Moisture % 27.3 E
630 | ] | | | i 1 | | FEE SHQET 17 q 18 FqR AUG'I'M NT 630
192 193 194 195 196 197 198 199 200 201 202 203 204




103.001.002/Roadway /Pro]/u25i0a.rdy.pro29

TRANSITE CONSULTING PROJECT REFERENCE NO. SHEET NO.
RHANIVE SAdRr e U-25/0A Z9
tohveh, A<, 37407 ROADWAY DESIGN HYDRAULICS
760 760 ENGINEER ENGINEER
~ BM-4 71323 BM-4 74323
& R RAILROAD SPIKE | BASE . X RALROA SPIKE 1) B4SE
750 . : Q@ﬁs’f”,’é‘?_g_@L_gW 750 | X > 980645 FI 1T OFl —1- STA 56+6202
& 3 3 "
LR ™) ™
* + 8 Q)
! & S i
740 <t - 740 | s
‘ 5 N S <
o ugleo N %
W Q g
730 N 39 730 S 730
z'\ N ] QQ 50
3" PROPGSED — l%aj & <
Ry = _
720 0 E7E0% 720 u PROPOSED \ ] 720
| Sy ISl v — - i .-&-l——
e , 102
RESIDUAL -~ MEDIUM STIFY IFF| RED-TAN (+)2J4077.
o A ——gyen SENEP
710 SANDY SILTY CRAY, HIGH PI, MOL et 710 - _\\ 710
RESIDUAL ~ MEDIUM STIFF
SILTY SANDY CLAWMors?' TAﬂ\}LE—Lf ‘?{%T/NG
700 700 700
690 690 690
680 680 4680
-
670 —Yz— SEE PHEET § FOR ALIGNMENT 470 "'"Y‘?.A"' SEE SHEET 7 FOR ALIGNIMENT | 470
10 n 12 13 14 10 n
760 .
N
BM-5| 70549 ¥ Bu-5 | 705490 "
RAILROAD SPIKE W 24 PINE
n gnglgA/__oT sgxl(:') p/N“L __24; %’%&59 b 8] 916916 AT RT OF | -L- STA|78+5869 Rg
X 750 § N3 750
P14 1641473 S
g q ELE 73159 R
8 & Ve - 400 Eaff
1 -
o ) 740 ) % ) 740
< ' © N
D ) y e
" < N PROPOSH
750 glg ¥ 730 S 730
T =~ —d i
N 2 ; i e 7 R e
g ue = 707 who o el s SILTY CLAY, MOIST T
740 g =16 720 b 2 =1+ F~ EXISTING - 720
s = 25 b3S
EXISTING "
__\ =l
730 710 710
’ ) -~ 1= joXxo v}
o~ o
' —_— N 0g K =7
790 PROPOSED )3.0()%1 700 Vs = 49 mph 700
RESIDUAL - MEDIUM. STIFH TAN-YEILOW
SILTY SANDY CLAF, MOIST
7w Pa——r 690 400
L = 723¢rF
Ve = 125
K = 26
700 Vs = 25 woh 680 480
490 -YB- SEE SHEET 8 FOR ALIGNMENT| 470 +Y4- SEE SHEET 8 & 19 FOR ALIGNIMENT | ..o
10 n 12 10 12 13 14 15 16 17 18 19 20




103.001.002/Roadway /Pro]/u2510a._r dy.pro30

TRaN Q1T CONSULTING PROJECT REFERENCE NO. SHEET NO.
F0 e Do e 10 U=25/0A 30
lvh .G, 22608 ROADWAY DESIGN HYDRAULICS
ENGINEER ENGINEER
750
&
5
740 Pl z 2240000 2 740
EL = 720 PI= 3347855
VC = I5g EL =Fraa 5
K = 32/ ve = |200° o
730 Vs = Sof oph K = J2 oS 730
¥2 55+ Mph é'\
PROPOSED 3
Q]
(e P-4 ]
720 il ‘ — " 720
) (=108 X o (b1213475
EXISTING e end)
710 RESIDUAL{- MEDIUM { STIFF TOQ [STIFF REDITAN-YELL SANDY PILTY CLAY} MOIST ot —_—— 710
700 700
690 690
680 680
670 F’Y4" SEE SHEET 8 § 19 FOR ALIGNMENT | (70
20 21 22 23 24 25 26 27 28
740 740
PALRDAD SRE w12 dax
BM-5p EGB _ | 618.400
730 1032092 FT RI| OF -L-|STA 104+§8.95 730 USGSYMONUMENT IN WINGWALL
g 550988 £ (7| OF 1 BTA 19448573
1
720 720 660 5 660
FL = 7hoor ; .
VC = 2b0° 8 o A
" K =44 S g ;
710 M) Vs = 3p mph 710 450 2 QU 450
] PTE 19+500) N ~ I
& EL|= 6885r R = S
" PROPOSHD %c =41970' o & &
% - " X
700 Ha \ ﬂag__(_ﬁéw (3567, vs[= 35 m k 700 640 S - - : 640
e — = 7= |17,
] I e b EL 4 62404 w
___—-——'—"— h"‘.‘- = Ve 4 50
690 — EXISTING —] -~ ~ 690 4630 H S 630
RESYDUAL - VEPY STIFF RED-BROWN| SILTY S8ANDY CLAY, XIGH PI, MQIST A (~)01B3000/ 02 022750 % u
” %% - i
680 680 620 A S 620
(-§0.0400%
_ b/ = 11+75P0
670 670 610 E) = 61980 610
C = 50
K = 7
660 660 600 600
650 _ - |5-- SEE SHEET 11 & 20 FDR ALIGNMENT| 450 590 SEE SHEEF 12 FOR ALIGNMENT | 500
10 1 12 13 14 15 16 17 18 19 20 10 ' 1 12




103.001.002/Roadway /Proj/u25i0a.rdy.pro3t

; TR $ITE CONSULTING PROJECT REFERENCE NO. SHEET NO.
] etk by U-25I0A 3/
! Llewh b 20 ROADWAY DESIGN HYDRAULICS
% ENGINEER ENGINEER
3
~
§
N
Pr= 1970000 I~
EL = 107.21 )
Ve = B0
_ K = 280 =
720 Vs = 35+ mph 720
| Pl = |1243345 :
% EL =| 68072
l ol e . '
1 = -
710 8 V3= o5 mpiy Cgi_:‘;:—’: — 710
P TR
9 RS
700 i =" | 700
§ -—/ -
=T
g i // i
690 ] PROPOYED R it F XISTING _ 690
o= =
/“}
y_—;‘—/ REQIDUAL - STUFF RED-BROWN SILTY CLAY, HIGH PI, MOI§T
680 ‘_ﬁf aor42” 680
S, _.-«._..-.--=F"""" (+NOIPI4
Bu-12 | 702218
, RAILROAD SPIKE p4"PIN O
: 530526| FT LT OF -L- ST 184+1247
470 470
660 660
650 - -Y|9—- SEE §HEET 14 & 21 FOR ALIGNMENT 650
10 n 12 13 14 15 16 17 18 19 20 '
BM-14 | 682.584
RAILROAD SPIKE [IN TWIN 1§~
MAGNOUA TREES|OFF SERWICE RD lsn
, &
N X
D
720 720 ! 8
& . B g &
. T T 3 <
710 e 8 710 © R 750 ~ 5 750
' T N & n
+ by + §IN
8 X 2 » W =i
N < < W R SR
700 S 5 700 5 5 740 g = 740
# lua O
< Wiy (] =l ‘&"3"'
N §§ M RS Sl ™ prbroseD
& &3 S QU L
690 Ko b 690 o8 8" rhoreses £ T I — — = 730
o = = PROFoSED sy ws
e L= 7 = N
2 .02 02 BXISTING
F L
680 %d - - 680 B Aoaey (105027 %X 720 : 720
z | RESIbUAL ~ STIFF BROWNHTAN SILTY] k@’ CLAY, HIGH H, MOIST
|~ EXIKTING
670 =T | g 670 A= 1018245 710 710
|~ = | RESIDJAL - STIFH BROWN-TAN SILTY S$ANDY CLAY HIGH PI [MOIST )C = 6§5' :
Vs = 45 mph
660 660 700 700
auF5 704490
RALROAD SPIKE IN 2W PINE
. 918916 FT RT OF -L—|STA 78+4969
650 650 690 _Q 690
040 SEE [SHEET 1|8 FOR ALIGNMENT 40 |SEE SHEET 18 FOR ALIGNMENT 580 SEE SHIEET 19 |[FOR AUIGNMENT 580
10 n 12 13 14 15 10 1 10 1 12




