STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

PATMCCRORY ANTHONY ], TATA
GOVERNOR SECRETARY

January 12, 2015

MEMORANDUM TO: Joey Hopkins, P.E.
Division 5 Engineer

ATTENTION: Lisa B. Gilchrist, E.L.
Division Bridge Program Manager

FROM: Kyung (K. J.) Kim, Ph.D., P.E. // %/é’

Eastern Regional Geotechnical Manag
STATE PROJECT: 17BP.5.R.53 (BMU-380062)
COUNTY: Granville
DESCRIPTION: Bridge No. 62 on SR 1004 (Butner Rd.) over Knap of Reeds Creek
SUBJECT: Geotechnical Report - Design and Construction Recommendations

I. Slope/Embankment Stability
A. Slope Design
Recommend that all slopes be constructed at a ratio of 2:1 (H:V) or flatter.

B. Undercut
A quantity of 100 cubic yards of undercut for embankment stability should be included in
the project contract as a contingency item to be used at the discretion of the Engineer.

C. Geotextile for Soil Stabilization
A quantity of 100 square yards of geotextile for soil stabilization should be included in
the project contract as a contingency item to be used at the discretion of the Engineer.

I1. Subgrade Stability
A. Subgrade Undercut
Recommend a quantity of 100 cubic yards of subgrade undercut be included in the project
contract as a contingency item for areas of unsuitable subgrade soil to be used at the
discretion of the Engineer.

MAILING ADDRESS: TELEPHONE: 919-662-4710 LOCATION:
EASTERN REGIONAL OFFICE FAX: 919-662-3095
GEOTECHNICAL ENGINEERING UNIT 3301 JONES SAUSAGERD., SUITE 100

1370 MAIL SERVICE CENTER GARNER, NC 275299489

RALEIGH NC 27699-1570 WEBSITE: WHIW.DOH DOT.STATENC.S
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B. Geotextile for Soil Stabilization
Recommend a quantity of 100 square yards of geotextile for soil stabilization be included
in the project contract as a contingency item to be used at the discretion of the Engineer.

111, Borrow Specifications
A. Select Granular Material
Select Granular Material for embankment construction on geotextile for soil stabilization
shall meet the criteria outlined in Standard Specification, Article 1016-3 Class II or Class
II. Include 200 cubic yards of this material in the project contract as a contingency item,
The backfill material should be placed on geotextile for soil stabilization to a height not
less than three (3) feet above geotextile for soil stabilization.

B. Shrinkage Factor
A shrinkage factor of 20 percent is recommended in the calculation of all earthwork

quantities. This is to compensate for loss of soils due to erosion, clearing and grubbing of
fill areas, and an increase in embankment quantities required due to consolidation of
underlying soils and other factors.

IV. Miscellaneous
A. Reduction of Unclassified Excavation — Clearing and Grubbing
No significant loss of unclassified excavation is anticipated due to clearing and grubbing.

B. Reduction of Unclassified Excavation — Unsuitable Unclassified
Unclassified excavation will be derived from cut slope, ditch, and abutment embankment
excavation. It is anticipated that 100 percent of unclassified excavation is suitable for

embankment construction.
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Nadia Al-Dhalimy, P.E.
Geotechnical Operations Engineer

JLP/CAK/NAA/NDM

Nathan Mohs, L.G.
Transportation Engineering Geologist
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STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

PAT MCCRORY ANTHONY J. TATA
GOVERNOR SECRETARY

January 12, 2015

STATE PROJECT: 17BP.5.R.53 (BMU-380062)

COUNTY: Granville

DESCRIPTION: Bridge No. 62 on SR 1004 (Butner Rd.) over Knap of Reeds
Creek

SUBIJECT: Geotechnical Report — Inventory

The Geotechnical Engineering Unit has completed a subsurface investigation for this project
and presents the following inventory. No plans, profiles, or cross-sections will be submitted for
this roadway project.

Project Description
The project consists of the replacement of Bridge No. 62 on SR 1004 (Butner Rd.) over Knap
of Reeds Creek. The total length of the roadway portion of the project is 0.2 miles. Bore logs
from the bridge subsurface investigation in December 2014 were referenced for this project.

Physiography & Geology
The project is located in gently rolling terrain of southern Granville County. Knap of Reeds
Creek is part of the Neuse River Basin. Geologically the site is characterized by sands and clays
associated with weathered sedimentary rock of the Durham Triassic Basin.

Soil Properties
Soils encountered at the site are roadway embankment, alluvial, and Triassic residual soils.
Roadway embankment soils consist of soft to medium stiff, sandy and silty clay (A-6, A-7).
This material varies in depth up to 9.6 feet at the bridge approaches. Alluvial soils deposited by
Knap of Reeds Creek consist primarily of very loose, silty to fine sand (A-2-4, A-3). Triassic
residual soils consist of moist, loose to medium dense, coarse sand (A-1) with gravel and some
cobbles encountered on the End Bent 2 side of the bridge.

Groundwater
Groundwater is not expected to cause any problems during construction.

MAILING ADDRESS: TELEPHONE: 9196624710 LOCATION:
EASTERN REGIONAL OFFICE FAX: 919-662-3095
GEOTECHNICAL ENGINEERING UNIT 3301 JONES SAUSAGE RD,, SUITE 100
1370 MAIL SERVICE CENTER WEBSITE: WIWW.DOH DOT.STATENC.US GARNER, NC 27529-9439

RALEIGH NC 27699-1370
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Nathan Mohs, L.G.
Project Geological Engineer

JLP/NTR/NDM



STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

PAT MCCRORY ANTHONY J. TATA
GOVERNOR SECRETARY

January 12, 2015

MEMORANDUM TO: Joey Hopkins, P.E.
Division 5 Engineer

ATTENTION: Lisa B. Gilchrist, E.I
Division Bridge Program Manager

FROM: Kyung (K. J.) Kim, Ph.D., P.E. M/ﬁg K’:
T

Eastern Regional Geotechnical Mana

STATE PROJECT: 17BP.5.R.53 (BMU-380062)

FEDERAL PROJECT: N/A

COUNTY: Granville

DESCRIPTION: Bridge No. 62 on SR 1004 {Butner Road) over Knap of Reeds

Creek between SR 1120 and SR 1121
SUBJECT: Bridge Foundation Recommendations
The Geotechnical Engincering Unit has completed the subsurface investigation and has
prepared the foundation design recommendations for the above structure and presents the
following project data:
_ X Bridge Inventory (12) pages
__ X _ Foundation Design Recommendations (5) pages
_ Design Calculations ( ) pages
__Special Provisions ( ) pages

Please call Nadia Al-Dhalimy, P.E. or Chris Kreider, P.E. at (919) 662-4710 if there are
any questions concerning this memorandum.

KIJK/CAK/NAA
MAILING ADDRESS: TELEPHONE: 919-662-4710 LOCATION:
EASTERN REGIONAL OFFICE FAX: 919-662-3095
GEOTECHNICAL ENGINEERING UNIT 3301 JONES SAUSAGE RD., SUITE 100

1570 MAIL SERVICE CENTER
RALEIGH NC 27699-1570

WEBSITE: WIWW.DOH.DOT STATENC.US GARNER, NC 275299489



FOUNDATION RECOMMENDATIONS

PROJECT 17BP.5.R.53 DESCRIPTION _Bridge No. 62 on SR 1004
T.I.LP. NO. BMU-380062 over Knap of Reeds Creek between SR 1120 and
COUNTY Granville SR 1121
STACTION ___15+65.00 -1.-
SEAL .
witlisg
o 4:*:\ CA 35:,' ;,
SR RTE 4, 4
54-" *f'?. 0&%'53 "04, . "::;
INITIALS DATE é_- Fax SEAL R z 5“"
DESIGN | NAA | 1/12/2015 R ;’33““‘5 \/ § "’/?O\
- {2& 4’6‘ t‘?\s $. -
) In N
! %% -
CHECK 5%74 l/16/15 ,,,4 ﬁ AL-D*’* N A
. Tt
APPROVAL | | 1114 /18 i L\ I \N\
v C SIGNATURE
. FOUNDATION FACTORED MISCELLANEOUS
BENTNO. STATION TYPE RESISTANCE DETAILS
Cap on _ Bottom of Cap Elevation =278.1 ft. +
END BENT 1 | 14496.25-L- | HP12x53 55 Tons/Pile Estimated Pile Length = 15 ft. +
Steel Piles Number of Piles = 7
Bottom of Cap Elevation =280.6 fi. &
42 in. Diameter Estimated Drilled Pier Top El. = 271.6 ft. &
BENT 1 15+22.44 -1.- Dril.le d Piers 360 Tons/Pier Point of Fixity Elevation =261 ft. +
Tip Elevation No Higher Than = 254 ft.
Number of Piers =3
Bottom of Cap Elevation =280.8 ft. £
47 in. Diameter Estimated Drilled Pier Top EL =271.1 ft. &
BENT 2 15+92,56 -L- Dril'le d Piers 425 Tons/Pier Point of Fixity Elevation = 256 ft. +
Tip Elevation No Higher Than = 247 ft.
Number of Piers =3
Cap on Bottom of Cap Elevation = 278.5 ft. £
END BENT 2 16+33.75 -L- HP 12 x 53 65 TOHSIIPile Est"nated Pile Length =15 ft +
Steel Piles Number of Piles =7

COMMENTS & NOTES _ (See Following Page)
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FOUNDATION RECOMMENDATION NOTES ON PLANS

1. FOR PILES, SEE SECTION 450 OF THE STANDARD SPECIFICATIONS.

2. PILES AT END BENT NO. | ARE DESIGNED FOR A FACTORED RESISTANCE OF 55
TONS PER PILE.

3. DRIVE PILES AT END BENT NO. | TO A REQUIRED DRIVING RESISTANCE OF 95
TONS PER PILE.

4, PILES AT END BENT NO. 2 ARE DESIGNED FOR A FACTORED RESISTANCE OF 65
TONS PER PILE.

5. DRIVE PILES AT END BENT NO. 2 TO A REQUIRED DRIVING RESISTANCE OF 110
TONS PER PILE.

6. STEEL H-PILE POINTS ARE REQUIRED FOR STEEL H-PILES AT END BENT NO. | AND
END BENT NO. 2. FOR STEEL PILE POINTS, SEE SECTION 450 OF THE STANDARD
SPECIFICATIONS.

7. FOR DRILLED PIERS, SEE SECTION 411 OF THE STANDARD SPECIFICATIONS.

8. DRILLED PIERS AT BENT NO. 1 ARE DESIGNED FOR A FACTORED RESISTANCE OF
360 TONS PER PIER. CHECK FIELD CONDITIONS FOR THE REQUIRED TIP
RESISTANCE OF 55 TSF.

9. DRILLED PIERS AT BENT NO. 2 ARE DESIGNED FOR A FACTORED RESISTANCE OF
425 TONS PER PIER. CHECK FIELD CONDITIONS FOR THE REQUIRED TIP
RESISTANCE OF 55 TSF.

10. PERMANENT STEEL CASINGS MAY BE REQUIRED FOR DRILLED PIERS AT BENT
NO. 1. IF REQUIRED, DO NOT EXTEND PERMANENT CASINGS BELOW ELEVATION
265 FT WITHOUT PRIOR APPROVAIL FROM THE ENGINEER. THE ENGINEER WILL
DETERMINE THE NEED FOR PERMANENT CASINGS.

11. PERMANENT STEEL CASINGS ARE REQUIRED FOR DRILLED PIERS AT BENT NO. 2.
DO NOT EXTEND PERMANENT CASINGS BELOW ELEVATION 262 FT WITHOUT
PRIOR APPROVAL FROM THE ENGINEER.

12. INSTALL DRILLED PIERS AT BENT NO. 1 TO A TIP ELEVATION NO HIGHER THAN
254 FT AND WITH THE REQUIRED TIP RESISTANCE.

13. INSTALL DRILLED PIERS AT BENT NO. 2 TO A TIP ELEVATION NO HIGHER THAN
247 FT AND WITH THE REQUIRED TIP RESISTANCE.

14. DRILLED PIER EXCAVATIONS AT BENT NO. 1 AND BENT NO. 2 WILL EXTEND INTO
MATERIALS THAT DETERIORATE WHEN EXPOSED TO THE AIR AND WATER.
CHECK FIELD CONDITIONS FOR THE REQUIRED TIP RESISTANCE AND PLACE
CONCRETE IMMEDIATELY AFTER THE EXCAVATION IS COMPLETED.

Designed by; NAA Date: 1/12/2015 Checked by: 54’// Date: /// éﬁsy



17BP.5.R.53 (BMU-380062}

15. THE SCOUR CRITICAL ELEVATION AT BENT NO. 1 IS ELEVATION 264.5 FEET.
SCOUR CRITICAL ELEVATIONS ARE USED TO MONITOR POSSIBLE SCOUR
PROBLEMS DURING THE LIFE OF THE STRUCTURE.

16. THE SCOUR CRITICAL ELEVATION AT BENT NO. 2 IS ELEVATION 260 FEET. SCOUR
CRITICAL ELEVATIONS ARE USED TO MONITOR POSSIBLE SCOUR PROBLEMS
DURING THE LIFE OF THE STRUCTURE.

17. SPT MAY BE REQUIRED FOR DRILLED PIERS. THE ENGINEER WILL DETERMINE
THE NEED FOR SPT. FOR SPT TESTING, SEE SECTION 411 OF THE STANDARD
SPECIFICATIONS. '

18. CSL TUBES ARE REQUIRED AND CSL TESTING MAY BE REQUIRED FOR DRILLED
PIERS AT BENT NO.1 AND BENT NO. 2. FOR CSL TESTING, SEE SECTION 411 OF THE
STANDARD SPECIFICATIONS.

19. SID INSPECTIONS MAY BE REQUIRED FOR DRILLED PIERS. THE ENGINEER WILL

DETERMINE THE NEED FOR SID INSPECTIONS. FOR SID INSPECTIONS, SEE SECTION
411 OF THE STANDARD SPECIFICATIONS.

SPECIAL NOTE ON PLANS

20. IF THE DRILLED PIER HOLE LEFT OPEN MORE THAN 24 HOURS AFTER
COMPLETION OF EXCAVATION TO THE TIP ELEVATION, THE HOLE MUST BE
OVERREAMED.

FOUNDATION RECOMMENDATION COMMENTS

1. 1.5:1 (H:V) SLOPES FOR END BENTS WITH SLOPE PROTECTION TO BERM ARE OK.

2. NO WAITING PERIOD IS REQUIRED BEFORE BEGINNING ANY WORK FOR END BENT
CONSTRUCTION AFTER COMPLETION OF THE EMBANKMENT AT EACH END BENT.

3. USE REINFORCED BRIDGE APPROACH FILL DETAILS AT BOTH END BENTS.
4. DESIGN SCOUR ELEVATIONS AT BENT NO. | IS 266.4 FEET.

5. DESIGN SCOUR ELEVATIONS AT BENT NO. 2 IS 262.0 FEET.

Designed by: NAA Date: 1/12/2015 Checked by: [% Date: ///é?/{b/



DRILLED PIER PAY ITEMS

(For LRFD Projects - Revised 8/15/12)

WBS ELEMENT I7BP.5S.R.53
TIP NO. BMU-380062
COUNTY Granville
STATION 154+65.00 -L-
DESCRIPTION

DATE

DESIGNED BY

CHECKED BY

Bridge No. 62 on SR 1004 over Knap of Reeds Creek

112015
NAA

e

Between SR 1120 and SR 1121

NUMBER OF BENTS WITH DRILLED PIERS
NUMBER OF DRILLED PIERS PER BENT
NUMBER OF END BENTS WITH DRILLED PIERS
NUMBER OF DRILLED PIERS PER END BENT

2

3

DRILLED PIER PAY ITEM QUANTITIES
Permanent
Steel Casing For 42" Dia, *
42" Dia. Drilled Piers S1D SPT CSL
Bent # or Drilled Pier Not In Soil Inspections Testing Testing
End Bent # (yes/no/maybe) (per linear ft) (per each) | (per each) | (per each)
Bent # 1 maybe
Bent # 2 yes
TOTALS -~ 0 2 2 2
Notes:

Blanks or "no" represent quantity of zero.

If drilled piers not in soil are requived, calculate quantity of " 42" Dia. Drilled Piers in Soil” as the difference between
the total drilled pier length and the ¥ 42" Dia. Drilled Piers Not in Soil” from the table above. If there is none or zero
quantity for drilled piers not in soil in the table above, calculate quantity of " 42" Dia. Drilled Piers" as the total

drilled pier length and do not use the " 42" Dia, Drilled Piers in Soil" pay item.

If permanent steel casing is or may be required, calculate quantity of "Permanent Steel Casing for 42" Dia. Drilled Pier”
as the difference between the ground line or top of drilled pier elevation, whichever is higher, and the elevation the
permanent casing can not extend below from the foundation recommendations.

If "SID Inspections®, "SPT Testing” or "CSL Testing" may be required, show quantities of these pay items on the plans as
totals only. If "SID Inspections”, "SPT Testing" or "CSL Testing" is required, show quantities of these pay items on the
plans for each bent or end bent.

The number of CSL tubes required per drilled pier is equal to one tube per foot of design pier diameter with at least 4
tubes per pier. Calculate the length of each CSL tube as the total drilled pier length plus 1.5 fi.



PILE PAY ITEMS
(Revised 8/15/12)

WBS ELEMENT 17BP.5.R.53 DATE 1/12/2015
TIP NO. BMU-380062 DESIGNED BY NAA
COUNTY Granville CHECKED BY __ /Y.
STATION 15+65.00 -1.-
DESCRIPTION Bridge No. 62 on SR 1004 over Knap of Reeds Creek

Between SR 1120 and SR 1121

NUMBER OF BENTS WITH PILES

NUMBER OF PILES PER BENT Only required for "Predrilling
for Piles" & "Pil
NUMBER OF END BENTS WITH PILES Excavation” pay items

NUMBER OF PILES PER END BENT

PILE PAY ITEM QUANTITIES

Pile

Steel Excavation

Pile Pipe Pile Predrilling Pile (per linear ft) PDA
Bent # or Points Plates For Piles Redrives In Not In | Testing

End Bent # (yes/no) | (yes/no/maybe) j(per linear ft)| (per each) | Soil Soil | (per each)
End Bent #1 yes
End Bent #2 yes
TOTALS 0 0 0 0 | 0
Notes:

Blanks or "no" represent quantity of zero.

If steel pile points are required, calculate quantity of "Steel Pile Points" as equal to the number of steel piles.

If pipe pile plates are or may be required, calculate the quantity of "Pipe Pile Plates” as equal to the number of pipe piles.
Show guantity of "PDA Testing” on the plans as total only.

If quantity of "PDA Testing” is 3 or less, reference "Pile Driving Criteria” provision in PDA notes on plans and include "Pile
Driving Criteria” provision in the confract.
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CONTENTS

SHEET NO.
|
2
3
4

DESCRIPTION
TITLE SHEET
LEGEND
SITE PLAN
PROFILE
CROSS SECTION
BORE LOGS & CORE REPORTS
CORE PHOTOGRAPH

STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

DIVISION OF HIGHWAYS
GEOTECHNICAL ENGINEERING UNIT

STRUCTURE
SUBSURFACE INVESTIGATION

COUNTY _GRANVILLE
PROJECT DESCRIPTION BRIDGE NO.62 ON SR 1004
(BUTNER RD.) OVER KNAP OF REEDS CREEK

SITE DESCRIPTION

STATE STATE PROJECT REFERENCE NO. N0, SHEETS

N.C{ 17BP.5.R.53 1|12

SHEET TOTAL ]

CAUTION NOTICE

THE SUBSURFACE INFORMATION AND THE SUBSURFACE INVESTIGATION ON WHICH IT 1S BASED WERE
MADE FOR THE PURPOSE OF PREPARING THE SCOPE OF WORK TO BE INCLUDED IN THE REOUEST FOR
PROPOSAL. THE VARIOUS FIELD BORING LOGS, ROCK CORES AND SOIL TEST DATA AVALABLE MAY

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

SOIL AND ROCK BOUNDARIES WITHIN A BOREHOLE ARE BASED ON GEOTECHNICAL INTERPRETATION
UNLESS ENCOUNTERED IN A SAMPLE, INTERPRETED BOUNDARIES MAY NOT NECESSARLY REFLECT
ACTUAL SUBSURFACE CONDITIONS BETWEEN SAMPLED STRATA AND BOREHOLE INFORMATION MAY KNOT
NECESSARILY REFLECT ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS. THE LABCRATORY
SAMPLE DATA AND THE IN SITU ¢N-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 RECORDEC AT THE
TIME OF THE INVESTIGATION. THESE WATER LEVELS OR SOIL MOISTURE CONDITIONS MAY VARY
CONSIDERABLY WiTH TIME ACCORDING TO CLIMATIC CONDITIONS INCLUDING TEMPERATURES,
PRECIPITATION AND WIND, AS WELL AS OTHER NON-CLIMATIC FACTORS.

THE BIDDER OR CONTRACTOR IS CAUTIONED THAT DETAILS SHOWN ON THE SUBSURFACE PLANS ARE
PRELIMINARY ONLY AND IN MANY CASES THE FINAL DESIGN DETAILS ARE DIFFERENT, FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL
DESIGN INFORMATION ON THIS PROJECT. THE DEPARTMENT DCES NOT WARRANT OR GUARANTEE THE
SUFFICIENCY OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR
OPINION OF THE DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED.
THE BIDDER OR CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS
AS HE DEEMS NECESSARY TO SATISFY HMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THE
PROJECT., THE CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN
EXTENSION OF TIME FOR ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCOUNTERED AT
THE SITE DIFFERING FROM THOSE INDICATED IN THE SUBSURFACE INFORMATION.

NO‘IES
THE INFORMATION CONTAINED HEREIN IS NOT IMPLIED OR GUARANTEED BY THE N.C. DEPARTMENT
OF TRANSPORTATION AS ACCURATE NOR IS IT CONSIDERED PART OF THE PLANS, SPECIFICATIONS
OR CONTRACT FOR THE PROJECT.

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

PERSONNEL
N.D. MOHS

0.B. 0TI

D.G. PINTER
J.R. SWARTLEY
N.T. ROBERSON

INVESTIGATED By _N.D. MOHS
DRAWN BY W.D, FIELDS

CHECKED BY N.T. ROBERSON
suBMITTED By __ N.T. ROBERSON
DATE JANUARY 2015
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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 REFERBNCE NO, SHEET NO.

17BP.5.R.53 2

SOIL DESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S CONSIDERED UNCONSOLIDATED, SEMI-CONSOLIOATED, OR WEATHERED EARTH MATEAIALS THAT CAN

BE PENETRATED WITH A CONTINUDUS FLIGHT PGWER AUGER AND YIELD LESS THAN 1@@ BLOWS PER FOOT

ACCORDING YO THE STANDARO PERETRATION TEST (RASHTC T 2@6, ASTM DIS8E). SOIL CLASSIFICATION
15 BASED DN THE AASHTO SYSTEM. BASIC DESCRIPTIONS GERERALLY INCLUDE THE FOLLOWING:

YELL GRADED - INDICATES A GOOD REPRESENTATION DF PARTICLE S1ZES FROM FINE 710 COARSE.
UNIFORMLY GRADED ~ INDICATES THAT SO0IL PARTICLES ARE ALL APPROXIMATELY THE SAME SIZE.
GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLE SIZES OF TWD OR MDRE SIZES.

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

ANGULARITY OF GRAINS

AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, FLASTICITY, ETC. FOR EXAMPLE,
VERY STIF,GRAY,SILTY CLAY.WYST WTH WTERBEDDED FINE SAND LAYERS,HEGHIY PLASTIC,A-T-6

THE ANGULARITY OR ROUNDNESS OF SCIL GRAINS 1S DESIGNATED BY THE TERMSe

HARD ROCK 1S 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 REFLSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EGuAL TO OR LESS THAN B.1 FOOT PER &@
BLOWS IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SGIL AND ROCX 1S OFTEN
REPRESENTED BY A ZONE OF WEATHERED ROCK.

ROCK MATERIALS ARE TYPICALLY DIVIDED AS FOLLOWS:

ALLUVIUM (ALLUY.) - SOILS THAT HAVE BEEN TRANSPORTED BY waTER.

AQUIFER - A WATER BEARING FORMATION OR STRaTA

ARENACEOUS - APPLIED 1O ROCKS THAT HAVE BEEN DERIVED FROM SAND OR THAT CONTAIN SAND.
ARGILLACEQUS - APPLIED TO ALL ROCKS DR SUBSTANCES COMPDSED OF CLAY MINERALS. DR HAVING

A NOTABLE PRDPORTION DF LLAY IN THEIR COMPOSITION, SUCH AS SHALE, SLATE, ETC,

FTF
ANGUL AR, SUBANGUL AR, SUBRDLINDED, ER ROUNDED. WEATHERED zﬁ;{/ﬁn NON-COASTAL PLAIN MATERIAL THRAT WOULD YIELD SPT N VALUES >
SOIL LEGEND AND AASHTO CLASSIFICATION ROCK (W) Y 7 e BLOWE PER FOOT IF TESTED. ARTESIAN - GROUND WATER THAT 1S UNDER SUFFICIENT PRESSURE TO RISE ABOVE THE LEVEL AT
GERERAL CREMULAR MATERIALS SILT-CLAY HATERIALS ORLAIE. MATERIALS MINERALOGICAL COMPOSITION CRTSTALLINE //fﬁ FINE 10 COARSE GRAIN IGNEOUS AND METAMORPHIC ROCK THAT MHICH 17 1 ENCOUNTERED, BUT WHICH DOES NOT NECESSARILY RISE TC DR ABOVE THE GROUND
fLASS. ©X 5% PASSING 72000 U> 354 PASSING %2200 MINERAL NAMES SUCH AS OUARTZ FELNSPAR, MICA, TALE, KAOLIN, ETC. Pt ,}f\}; WOULD YIFLD SPT REFUSAL IF TESTED. ROCK TYPE INCLUDES GRANITE, | SURFACE.
S = P ma [os [ee [ w7 | mnn? | wams ARE USED IN DESCRIPTIONS WHEN THEY ARE CONSIDERED OF SIBNIFICANCE. 7 ] GNEISS, CABBRO, SCHIST, ETC. CALEAREOLS (CALE - SOILS THAT CONTAIN APPRECIABLE AMOUNTS DF CALCIUM CARBONATE.
. - N FINE 1D COARSE GRAIN METAMGRPHIC AND NON-COASTAL PLAIN
TLASS. o4 [Aob|ad o7 =E] as 05, 47 COMPRESSIBILITY ;‘BEKC?.}EFL‘“‘”E SEDIMENTARY ROCK THAT WOULD YEJLD SPT REFUSAL IF TESTED. COLLUVILM - ROCK FRAGMENTS MIXEQ WITH SOIL DEPOSITED BY GRAVITY ON StOPE OR AT BOTTOM
SYMBOL -, e SLIGHTLY COMPRESSIBLE rE ROCK TYPE INCLUDES PHYLLISE, SLATE, SANDSTONE, ETC. OF SLOPE.
Ao MODERATELY COMPRESSIBLE LL =3 -58 TCASTAL PLAIN I COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK, BUT MAY NOT YIELD
. N . ! CORE RECOVERY (REC.) - TOTAL LENGTH OF ALL MATERIAL RECOVERED In THE CORE BARREL DIVIDED
4 PASSING HIGHLY COMPRESSIBLE LL > 5@ SEMIMERTARY ROCK -1 : I SPT REFUSAL, ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED E7 VAL LENGTH UF CORE FUN AND EXPRESSED AS A PERCENTAGE.
i, SIT- PERCENTAOE OF MATERIAL TP - SHELL BEDS, ETC.
18 CRAMLAR [y | MREK WEATHERING DIKE - A TABULAR BODY OF IGNEOUS ROCK THAT CUTS ACROSS THE STRUCTURE OF ADJACENT
i 0] U U N P e g (U O ol B S R ORGANIC B8 TICU e VY TeR ROCKS OR CUTS HASSIVE ROCK.
- : DRGANIE MATERTAL S0ILS SaILs OTHER MAYERIAL FRESH HOCK FRESH, CRYSTALS BRIGHT, FEW JDINTS MAY SHOW SLIGHT STAINING. ROCK RINGS UNDER .
FATERAL TRACE CF ORGAMC MATTER 2 - 34 3 - 5% TRACE 1-18% HAMMER IF CRYSTALLINE. B e NGLE AT MHCH @ STRATUM OR ANY FLANAR FEATURE 1S INCLINED FROM THE
PRSSING 4D LITTLE ORGANIC MATTER 3- B 5 - 124 LITTLE 10 - 20% :
1L _ _ SLS WITH MODERATELY DRGANIC 5 - 101 12 - 2ex SOME 28 - 35% VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS & OPEM. | s ipecrion @Ip AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF THE
A O] ALFR B P A) B LB X | AL 148 BX) AL b LITTLE OR y ) o v v SLL} CRYSTALS DN A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF LINE OF DIP, MEASURED CLOG ORT
ol & WP |1 voxfue x| oD an e ] 0 [ k[ o | aew VOERATE HIGHLY HIGHLY ORGANIC » 0% y 20% HIGHL ¥ % AND ABOVE OF & CRYSTALLINE HATURE. LIN DIP, MEASURED CLOCKWISE FROM NORTH.
GROUP INDEX 2 a I AHE 8 Me 12 Me] 16 4[RO Hx AUNTS OF ORGAIIC GROUND WATER SLIGHT RODK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TO FAULT - A FRACTURE DR FRACTURE 20NE ALDNG WHICH THERE HAS BEEN DISPLACEMENT DF THE
SoiLS SICES RELATIVE TD ONE ANOTHER PARALLEL TOD THE FRACTURE.
PR pp——, DRGANIC WATER LEVEL IN BORE HOLE IMMEDIATELY AETER DRILLING L1 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME DCCASIONAL FELOSPAR
% veom | crecL o | FIE SILTY DR CLAYEY SILTY [LAYEY MATIER AV ! CRYSTALS ARE DULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS. FISSIE - A PROPERTY OF SPLITTING ALONG CLDSELY SPACED PARALLEL PLANES.
MATERIAS | sa | RO ORAVEL RD SRO SaLs SIS h A STATIC WATER LEVEL #FTER 24 HOURS MODERATE  SIGNIFICANT PORTIDNS OF ROCK SHOW DISCOLORATION ANC WEATHERING EFFECTS. IN FLDAT - ROCK FRAGMENTS DN SURFACE NEAR THEIR ORIG:NAL POSITION AND DISLODGED FRGM
; (HOD GRANITDID RDCKS, MOST FELDSPARS ARE DULL AMD DISCOLORED, SOME SHOX CLAY. ROCK HAS PARENT MATERIAL.
GEN RATING FAR 10 P PERCHED WATER, SATURATED 20NE, DR WATER BEARING STRATA
A SUBLANE EXCELLENT TO 6000 FAIR TO POOR i POOR | wsuTaLE A 3;1;: ?gggg ;chn'fn HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED FLOOD PLAIN ()~ CAND BORCERING A STREAH, BUILT OF SEOIMENTS DEPUSITED BY THE STREAM.
() i N 2 FLOOD PLAIR ¥ 8
#10F A-7-5 SUBGROLP IS < LL - 30 (P1 OF &-7-5 SUBGROLP 15 > LL - 3 MODERATELY ALL AOCK EXCEPT OUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS DULL FORMATION (FM,} - A MAPPABLE GEDLDGIC UNIT THAT CAN S RECOGNIZED AND TRACED IN THE
CONSISTENCY OR _DENSENESS MISCELLANEOUS SYMBOLS SEVERE AND OISCOLORED AKD A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH | FloC-
COPACTHESS OR RANGE OF STANDARD RANGE OF UNCONFINED oo 0D SEV.) A?urcnr BE ExCﬂVcTED wn? : Eenwms*i S PICK. ROCK GIVES 'CLUNK®SOUND WHEN STRUCK. JOINT - FRACTURE IN ROCK ALONG WHICH ND APPRECIABLE MOVEMENT HAS GCCURRED.
PRIMARY SOIL TYPE A PENETRATION RESISTENCE | COMPRESSIVE STRENGTH ROADWAY EMBANKMENT (RE DIP & DIP DIRECTION LEOGE - A SHELF-LIKE RIOGE DR PROJECTION OF ROCK WHDSE THICKNESS 1S SMALL COMPARED TO
N-YALUE) (TONS/F 12 WITH SOIL DESCRIPTION OF ROCK STRUCTLRES SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED OR STAINED. ROCK FABRIC CLEAR AND EVIDENT BUT ITS LATERAL EXTENT.
VERY LUDSE <4 w1 SLOPE INDICATOR (SEV.) RECUCED IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELDSPARS ARE KADLINIZED LENS - THINS DUT N -
GENERALLY L 005E 41018 SOIL SYMBOL Gﬂ: pn TEST BORING O INSTALLATION TO SOME EXTENT. SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. LENS - A BODY OF SOIL OR ROCK THaT DIE DR MORE CIRECTIONS,
GRANULAR VEDIUM DENSE 12 1o 38 NeR 2 oTHER CONE PENETR JF_TESTED, NOULD HIELD SPT N VALUES ¥ 188 BPF MOTTLED W01.) - IRREGULARLY MARKED WLTH SPCTS OF DIFFERENT COLORS. MOTTLING IN SOILS
; ARTIFICIAL FILL {AF)OTHI NE PENETROMETER USUAL .
eI v DENSE 3 T0 50 AT Fonan e CD  AUCER BORING & W VERY ALL ROCK EXCEPT QUARTZ DISCOLOREQ OR STAINED. ROCK FABRIC £LEMENTS ARE DISCERNIBLE VALY INDICATES POOR AERATION AND LACK OF GOOD DRAINAGE
VERY DENSE > 52 SEVERE BUT HMASS 15 EFFECTIVELY REDUCED TO SDIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK PERCHED WATER - WATER MAINTAINED ABOVE THE NORMAL $ROUND WATER LEVEL BY THE PRESENCE
VERY SOFT <2 < 826 s === INFERRED SOJL BOUNDARY Q— CORE BORING Y SOUNDING ROD o SEV.} REMAINING, SAPRDLITE 15 AN EXAMPLE DF ROCK WEATHERED TD A DEGREE THAT ONLY MINOR OF AN INTERYENING TMPERYIOUS STRATUM.
GENERALLY SOFT 2704 8.25 T0 2.5 . TEST BORING VESTIGES OF ORIGINAL ROCK FABRIC REMAIN. IF TESTED, WQULG VIELD SPT N YALUES < 199 BPF RESIDUAL (RES)SOIL - SOIL FORMED IN PLACE BY THE WEATHERING DF ROCK,
SILT-CLAY MEOIUM STIFF 1T0 8 2.5 10 1.0 ST=27  INFERRED ROCK LINE () MONITORING WELL —$— WiTH CORE COMPLETE  ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCEANIBLE, OR DISCERNIBLE ONLY IN SMALL AND AOCK OUALITY DESIGHATION (RODI - @ MEASURE OF RDCK DUALITY DESCAIBED BY TGTAL LENGTH OF
MATERTAL STIFF 871015 170 2 SCATTERED CONCENTRATIONS, QUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS
PIEZOMETER ROCK SEGMENTS EOUAL TC OR GREATER THAN 4 INCHES DIVICED BY THE TOTAL LENGTH OF CORE
(COHESIVE) VERY STIFF 15 T0 39 210 4 vrrea? ALLUVIAL SDIL BOUNDARY AN INSTALLATION ¢~ SPT N-VALLE ALSO AN EXAMPLE, RUN AND EXPRESSED A5 A PERCENTAGE.
HARD 38 >4
ROCK HARDNESS SAPROLITE (SAP.) - RESIDUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FABRIC DF THE PARENT
TEXTURE OR_GRAIN RECOMMENDATION SYMBOLS *
SIZE VERY HARD  CAMNDT BE SCRATCHED BY XNIFE OR SHARP PICK. BREAKING OF HAND SPECIMENS REDUIRES ROEK.
U3, ST SIEVE SIZE 4 18 10 6@ 2e8 270 UNDERCUT UNCLASSIFIED EXCAVATION - ] gggtg_‘?ﬁﬂiﬂa E_:tﬂﬁg;“qg"s'a SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. SILL - AN SNTAUSIVE BODY OF ISKEDUS ROCK OF APPROXIMATELY UNIFORM THICKKESS WD
DFENING (MM 47 =282 242 225 @0 0.253 EXCAVATION “"‘;UIL"‘S?SEO""“ES::MMIDN S Ve AR LR R CAN BE SCRATCHED BY KNIFE OR PICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REDUIRED RELATIVELY THN Sltcn;l;:r;gﬁ VITH TS LATERAL EXTENT. THaT AS BEEN ENPLACED PARALLEL T
BOULDER COBBLE GRAVEL coarse FINE SILT CLAY ONBEREUT ALCEPTABLE DECRADABLE ROCK EMBANKMENT OR BACKFILL TD OETACH HAND SPECIEN, '
LD prgy ity SAND SAND ) ol MODERATELY AN BE SCRATCHED BY KMIFE OR PICK. BOUGES DR GRODVES 70 .25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT
(CSE. SDJ) F SD. ABBREVIATIONS HARD EXCAVATED BY HARD BLOW OF A GEDLOGIST'S PICK. HAND SPECIMENS CAM BE DETACHED OR SLiP PLANE.
GRAIN MM 325 75 2.2 8.25 8.05 .85 AR - AUGER REFUSAL MEQ. - MEDIUM VST - VANE SHEAR TEST BY MODERATE BLOWS. STaNDARD _PEKETRATION TEST IPENETRATION RESISTANCES (SPT) - NUMBER OF BLOWS (N DR BPF}CF
SIZE N 12 3 , B1 - BORING YERMINATED MICA. - MICACEDUS WEA. - WEATHERED MEDIUM CAN BE GROOYED DR GOUGED @.85 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. A 148 LB, HAMMER FALLING 32 INCHES REQUIRED TO PRODUCE A PENETRATION OF 1 FDOT INTO SOIL
CL.- CLAY MOD. - MODERATELY 7Y - UNIT WEIGHT HARD CAN BE EXCAVATED IN SMALL CHIPS TO PEICES 1INCH MAXIMUM SIZE BY HARD BLOWS OF THE WITH A 2 INCH OUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL 15 PENETRATION EQUAL
SOIL MOISTURE - CORRELATION OF TERMS CPT - CONE PENETRATION TEST NP - KON PLASTIC ¥, DRY UNIT WEIGHT POINT OF A GEOLOGIST'S PICK. TO OR LESS THAN @1 FOOT PER 60 BLOWS.
SOIL MOISTURE SCALE FIELD MOISTURE CSE. - COARSE ORG. - OHGANIC SCFT CAN BE GROVED DR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGNENTS STRATA CORE_RECOVERY {SREC.) - TOTAL LENGIH OF STRATA MATERIAL RECOVERED DIVIDEQ BY
(ATTERBERG L IMITS) DESCAIPTION ] BUIDE FOR FIELD HOISTURE DESCRIFTION | gurr . poaTOMETER TEST PMT - PRESSUREMETER TEST SAMPLE ABBREVIATIONS FROM CHIPS 10 SEVERAL INCHES IN SIZE BY MODERATE BLOWS DF & PICK POINT. SMALL, THIN T0TAL LENGTR CF STRATUM AND EXPRESSED AS A PERCENTAGE.
SATURATED USUALLY LIDUID: YERY WET, USLALLY ot \;O;JJN:::ICDPENETRRHON TEST 2;”' 'si:;ms’:igs :g' Bg";fw sPoon PIECES CAN BE BROKEN BY FINGER PRESSLRE. SIRALA NOCK CUSLITY DESIGNATION (SAQD1 - & NEASURE OF ROCK QUALITY DESCHIGED BY TOTAL
- - i , s - .- : - : LENGTH K SEGMENTS WITHIN A STRATUM EQUAL 10 DR GREATER THAN 4 INCHES DIVIDED BY
. YERY CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES I INCH
o LI0UID LIMIT AT FROM BELOW THE CROUND WATER TRBLE | F - FINE St. - SILT, SILTY ST - SHELBY TUBE SOFT R MORE I8 THICKNESS Can BE SROKEW BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY THE TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
4 FOSS. - FOSSILIFERCUS SL1, - SUIGHTLY RS - ROCK FINGERNAIL, IOPSPIL ITS.) - SURFACE SOILS LSUALLY CONTAINING ORGANIC MATTER.
PLASTIC SEMISOLID; REGLIRES DRYING TO0 FRAC. - FRACTURED, FRACTURES TCR ~ TRICONE REFUSAL AT - RECOMPACTED TRIAXIAL
"?P";JGE - WET - o ATTAIN OPTIMUM MOISTURE FRAGS. - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BERRING FRACTURE SPACING BEDDING BENCH MARK: 38-0062-2, N; B75,692./510 E: 2,066,937.6440
pLL L pLasTic uMIT HL - HIGHLY v - VERY RATID IERH SPACING TERM THICKNESS,
PMENT USED ON SU T PROJECT VERY WIGE MORE THAN 1@ FEET VERY THICKLY BEDDED 4 FEET "
oL oPTivum motsture - MOIST - o0 SOLIO; AT DR NEAR OPTIMUM HOISTURE EQUIPMENT U SUBJEC QJE WIBE 3 10 19 FEET THICKLY BEDDED 15 - 4 FEET ELEYATION: 285.41  FEET
5L 1 SHRINGAGE LTMIT DRILL UNLTS: PDVANCING TOOLS: HAMMER TYPE: MODERATELY CLOSE 170 3 FEET THINLY BEDDED 2.6 - L5 FEET NDTES:
T [ eme-45c [[] crar ers automaTic [ ] manua CLOSE @16 T0 1 FOOT VERY THIALY BEDDED .03 - 846 FEET BRTES:
- ORY - @ REGUIRES ADDITIONAL WATER TO vERY CLOSE {ESS THAN .16 FEET THICKLY LAMINATED 2.088 - Q.83 FEET EBR|BRIDGE RAIL: ?B8.3"
ATTAIN OPTIMUM MOISTURE _— [] & continumus FLIGHT Aucer p—— THINLT LAMINATED < 0.2eB FEET EB? BRIDGE RAIL: 288.3°
3 W - -
PLASTIETTY B'HOLLOW AUGERS 8 R INDURATION
g , INDURRTION 1S THE HARDENING OF MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
PLASTICITY INDEX D oRY STRENGTH [] cre-sse [] wern Faceo Fincer p1Ts FOR SEDIMENTARY ROCKS, INDURRT) IRUBB]NG FPOEHING OF ATERIAL 21 CEIENTING
NON PLABTIC 25 VERY LDW TUNG,-CARBIDE INSERTS FRIABLE . !
SLIGHTLY PLASTIE &-15 SLIGHT [] vane suenr TEsT . HAND TDOLS: GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MDDERATELY PLASTIC 16-26 MEDIUM CASING e ADYANCE [] post soLe oweer MEDERATELY INDURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
HIGHLY PLASTIC 26 OR MORE HIGH [] roatanLe Hotst TRICONE CSTEEL TEEW | [y ausen ! SREAKS EASILY WHEN HIT WITH HAMMER.
COLOR TRICONE * TUNG.-CARB, GARINS ARE DIFFICULT TD SEPARATE WITH STEEL PROBE:
~CARB. A ; s
] coe 11 [] swaeis foo INDURATED DIFFIEULT TO BREAK WITH HAMMER.
S M NG (TaN, RED, vi-BROWN, -GRATL ORE VANE SHESR TEST
OB %S SUA 5 Lio, DARK, STREAKED, E1C, ARE UBED 13 GESCAIBE APPEARANCE. u ExivEseLY noRaten SR WAMVER BLOVS REOUIRED 10 BREAK SAMPLE)
! " " e B [_:] D D SAMPLE BREAKS ACROSS GRAINS, DATE: 8-15-14
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~ W NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 7

WBS 17BP.5.R.53

[P BMU-380062

| COUNTY GRANVILLE

| GEoLoGIST Oti, 0.8,

WBS 17BP.5.R.53 TIP BMU-380062

COUNTY GRANVILLE

GEQLOGIST Ofi, O. B.

SITE DESCRIPTION BRIDGE NO. 62 ON SR 1004 (BUTNER RD.) OVER KNAP OF REEDS CREEK

BORING NO. EB1-A

STATION 14498

OFFSET 8ftLT

ALIGNMENT  -L.- 0 HR.

COLLAR ELEV. 286.0 ft

TOTAL DEPTH 3321t

NORTHING 875,641

EASTING 2,066,766 24 HR.

GROUND WTR (ft)

16.0
FIAD

SITE DESCRIPTION BRIDGE NO. 62 ON SR 1004 (BUTNER RD.) OVER KNAP COF REEDS CREEK GROUND WTR (ft)
BORING NO. EB1-B STATION 14+98 OFFSET 9#ftRT ALIGNMENT -L- 0 HR. 14.0
COLLARELEV. 286.1f TOTAL DEPTH 343 ft NORTHING 875,625 EASTING 2,066,773 24 HR. FIAD

DRILL RIGIHAMMER EFF./DATE RFQ0074 CME-55 92% 07/12/2011

I DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

DRILL RIGHAMMER EFF./JDATE RFQO0074 CME-55 92% 07/12/2011

DRILL METHOD H.S. Augers

HAMMER TYPE Automatic

2_GEQ_BRDGO062_BH.GPJ NC_DOT.GDT 1/12/15

NCDOT BORE DOUBLE 38006

DRILLER Pinter, D. G. START DATE 12/12/14 COMP. DATE 12/12/14 | SURFACE WATER DEPTH N/A DRILLER Pinter, D, G. START DATE 01/05/15 COMP. DATE 01/05/15 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E'('f'f)v ELEV DE(fF:)T H A/ 0 SOIL AND ROCK DESCRIPTION E'(-fg“' ELEV DE(E)T H ” o s o SOIL AND ROCK DESCRIPTION
() 0.51t | 0.5ft | 0.5ft | |© 25 50 75 100] | NO. | /woll 6 | Elev.m DEPTH () (fty 0.5ft | 0.5t | 0.6t | (O : ! . 1001 | NO. [/mail &
280 B 290
T [ 286.0 GROUND SURFACE 0.0 T GROUND SURFACE 0.9
285 T I L ... ROADWAY EMBANKMENT 16| |-288 I 1 ROADWAY EMBANKMENT 16
1 1. N ASPHALT & ABG . 1 T ASPHALT & ABC ——
2829 | 31 5 5 . g TAN-BROWN, SILTY CLAY 2827 4 34 1. TAN-BROWN, SILTY CLAY
1 3 P MRS I 2 2 4 *6. .
280 T 1 LN 280 1 s
T T N T v
27798 | 81 | .. N 2777 L B4 1. 8.0
1 3 2 3 .. L I 3 q 3 . ALLUVIAL
s M LI 2764 L) 1 +6_ TAN-BROWN, SILTY SAND
275 T I ) 3 B ALLUVIAL 275 !
T f TAN-BROWN, SILTY SAND T ‘r_ )
272.9 13.1 r . 2727 + 134 -
I 21212 ‘4\ : M T T2 [ 1 "3 :
270 I N N/ - 270 I \
I N - 1 N
2679 181 .Y EE - o674 185 2687.7_ + ‘iB.4 .. . T i8.0
1 S E . -\hgs .- w s TRIASSIC RESIDUAL 1 2 | 1o 10 “ N | Sl TRIASSIC RESIDUAL 760
J8s 1 R of TAN-BROWN, COARSE SAND WITH 265 I R 1 TAN-BROWN, COARSE SAND WITH
T ~ J T [ 264.0 GRAVEL 22.0 1 GRAVEL
2529 | 231 T _‘I.L WEATHERED ROCK 2627 4 934 e WEATHERED ROCK
T H00/0.4 | . oows {TRIASSIC SANDSTONE) T 500704 . 100039 (TRIASSIC SILTSTONE)
260 I 260 T
1 259.0 27.0 1
257.9 ] 281 N (TRIASSIC SILTSTONE) 2577 1 284 .
T 0070 .4 . 100/0.3 1 100/0.8 - 100069 ¥
255 1 C - = 255 I o
2525 1 331 P [ 2530 33.0 252 7 :: 3.4 . -
1 60/0.1 60-“11‘- [ NON-CRYSTALLINE ROCK 251.9 34.2_1i00/0.3 _ 100]0_3'_ 251.9 34.2
I L (TRIASSIC SANDSTONE) 1 EOM01 60/0.1 S NON-CRYSTALLINE ROCK [N
+ - Boring Terminated WiTH STANDARD 4 — {TRIASSIC SILTSTONE)
1 - PENETRATION TEST REFUSAL at + - Boring Terminated WITH STANDARD
+ - Elevation 252.8 ft IN NON-CRYSTALLINE + - PENETRATION TEST REFUSAL at
+ - ROCK (TRIASSIC SANDSTONE) T - Elevation 251.8 ft IN NON-CRYSTALLINE
T - T - ROCK (TRIASSIC SILTSTONE)
T r T B




SHEET 8

wBS 17BP.5.R.53 TIP BMU-380062

COUNTY GRANVILLE

GEOLOGIST Ofti, ©. B.

SITE DESCRIPTION BRIDGE NO. 82 ON SR 1004 (BUTNER RD.) OVER KNAP OF REEDS CREEK

GROUND WTR (ft)

BORING NO. B1-A STATION 15+23

OFFSET 7ftLT ALIGNMENT -L-

0 HR. N/A,

COLLAR ELEY. 2726 f TOTAL DEPTH 30.0#

NORTHING 875,650

EASTING 2,066,790

24 HR. 2.1

DRILL RIG/HAMMER EFF./DATE RFO0074 CME-55 92% 07/12/2011

DRILL METHOD  NW Casing w/ Advancer

HAMMER TYPE Automatic

DRILLER Pinter, D. G.

START DATE 12/30/14

COMP. DATE 12/30/14

SURFACE WATER DEPTH N/A

DRIVE |hepri|  BLOWCOUNT BLOWS PER FOOT

ELEV
ay | ™ [ost|osn{osn||0 25 50 75

SAMP.
NO.

ELEV
]

SOIL AND ROCK DESCRIPTION

L
100 o
G

MOl

275

27286 GROUND SURFACE
ALLUVIAL

TAN-BROWN, FINE SAND

2726 on 0.C

270

2878

67.3
66.3

e e r i

nofne

48
53 5.3

RESIDUAL 63

-

-~ -]

265

TAN-BROWN, COARSE SAND WITH
GRAVEL

WEATHERED ROCK
(TRIASSIC SILTSTONE)

£
R

7,

2628 98

A TR P PP ST S NI

o070 5 - 100/0.5%
260 o

2578 + 148

?q\

[100/0.3

- 1co0a®

o

255

o '
Tttt

2528 4

1H00/0.3

‘q\

~ 100029

250

)

247 8§ 248

[100/0.3

- 100!03T

245

P T R I
-t

J

7

29.8 2426

:

30.0

00/0.3 1°°f°~2L Boring Terminated at Elevation 242.6 1t IN
WEATHERED ROCK (TRIASSIC

SILTSTONE)

P
Tttt ]ttt

P DU SR BT T G

—t — 4
1ttt

|
T T T
lIIIIIIIl[Ijll]lIIlllIIIIIIil]llIIIIIIIIIIIIIl]




NCDOT GEOTECHNICAL ENGINEERING UNIT

@@ CORE BORING REPORT

SHEET 9

WBS 17BP.5.R.53

[ TP BMU-380062

| COUNTY GRANVILLE

GEOLOGIST Swartley, J.R.

BORELOG REPORT
WBS 17BP.5R53 [TP BMU-380062 | COUNTY GRANVILLE [ GEOLOGIST swartiey, J. R.
SITE DESCRIPTION BRIDGE NO. 62 ON SR 1004 (BUTNER RD.) OVER KNAP OF REEDS CREEK GROUND WTR (ft)
BORING NO. B1-B STATION 15+23 OFFSET 7 ftRT ALIGNMENT -L- 0 HR, N/A
COLLAR ELEV. 273.6 ft TOTAL DEPTH 3241t NORTHING 875,637 EASTING 2,066,795 24 HR, 3.1

SITE DESCRIPTION BRIDGE NO. 62 ON SR 1004 (BUTNER RD.) OVER KNAP OF REEDS CREEK GROUND WTR (ft)
BORING NO. B1-B STATION 15+23 OFFSET 71tRT ALIGNMENT  -L- OHR. N/A
COLLARELEV. 2736 ft TOTAL DEPTH 324 ft NORTHING 875,637 EASTING 2,066,795 24 HR. 31

DRILL RIG/HAMMER EFF.JDATE RFC0074 CME-55 92% 071212011

I DRILL METHOD NW Casing WISPT & Core

HAMMER TYPE Automatic

DRILL RIG/HAMMER EFF.[DATE

RFC0074 CME-55 92% 07/12/2011

DRILL METHOD NW Casing WiSPT & Core

HAMMERTYPE Automatic

DRILLER Pinter, D. G.

START DATE 12/31/14

COMP. DATE 12/31/14

| SURFACE WATER DEPTH N/A

DRILLER Pinter, D. G.

START DATE 12/31114

COMP. DATE 12/31/14

| SURFACE WATER DEPTH N/A

DRIVE

ELEV ELEV DEPTH

BLOW COUNT

BLOWS PER FOOT

samp. [

SOIL AND ROCK DESCRIPTION

[oNeNay

| Tgg | ® |osn|ost|ost] |0 25 50 75 1000 | NO. |0l

ELEV. {ft) DEPTH (ft)

275

2738 on GROUND SURFACE 0.0

WOH| 1 4 ALLUVIAL
BROWN, FINE SAND

270

oaza l 58 N
12 X

6.3
Sat. RESIDUAL 72

265

BROWN AND GRAY, COARSE SAND WITH
GRAVEL
WEATHERED ROCK
(TRIASSIC SILTSTONE)

2628

[ioo/0.4

RS

260

S5
N

AR
R

255

TR
N

250

Q

\\i

245

N

NCDOT BORE DOUBLE 380062_GEQ_BRDGA062_BH.GPJ NC_DOT.GDT 1/7/15

IS

]
=
-
N

324

Boring Terminated at Elevation 2412 ft IN
WEATHERED ROCK (TRIASSIC
SILTSTONE)

P P SR SN OT SN VNN SN SN TN T N SN S TN T N TN T TN S T T S S N T N [N ' T NS Y

PSR T [ T S N '
+~+Ttt T+t Fr+r-fr—T—TTTTTTT T T T T T T T T

P
™
TllllllllIIIIIIISIiIIIl'llIllllll[llllillllll1ll|ll

PR R TR T (TR T TR S [ S S WA T A WO PO
———————t———

LIRS N S B s |

NGDOT CORE DOUBLE 380062 _GEQ_BRDGO062_BH.GPJ NC_DOT.GDT 1/7/15

CORE SIZE NX TOTALRUN 2131t
RUN DRILL RUN STRATA | L
E'-f'tEV ELEV DEE)TH R(%N RATE [ REC. | ROD Sﬁgp' REC. IR o DESCRIPTION AND REMARKS
( () ( (Min/fty (ﬂ., (% ) g., go G | ELEV. (i) DEPTH (f)
262.5 Beqin Coring @ 11.1 ft
2873 1+ 111 [ 1.3 [ o33t (1.2) [ Na WEATHERED ROCK
260 T 5.0 [SL00.0A 999 A {TRIASSIC SILTSTONE)
ol %ﬂﬁg 5.0) REC=89% (coniinued)
T 1:22H.0 | 100%
1:571.0
256.2 T 17.4 2:30/1.0
255 T 5.0 | 22201.0 | (5.0) | NiA
T 1:201.0 | 100%
T 1:.071.0
T 1:26M.0
251.2 T 22.4 1:001.0
250 T 50 | 1:48M.0 | (5.0) | NJA
T 1:031.0 | 100%
T 1:111.0
1 1:4311.0
246.2 T 27.4 1:35M1.0
245 T 5.0 | 2:20M1.0 | (5.0) | NA
T 2:001.0 [ 100%
1:451.0 r
1:511.0 7
241.2 T 324 210/1.0 | 241.2 32.4

| IS DU SN AN SN T T NS TR SN T N W T Y

PR T
Sttt T T T T T T T T

Loy
bt

L

Il]lllIIIIII|lITIII|IIliiIIIIIIIII]llll|ll|ll|l|llll||lll|l

Boring Terminated at Elevation 241.2 ft IN WEATHERED ROCK (TRIASSIC

SILTSTONE)




NCDOT BORE DOUBLE 380062 _GEO_BRDGO062_BH.GPJ NC_DOT.GDT 1715

¥ NCDOT GEOTECHNICAL ENGINEERING UNIT

BORELOG REPORT

SHEET 10

WBS 17BP.5.R.63

| TIP BMU-380062

| COUNTY GRANVILLE

| GEoLOGIST 01, 0. B.

wBS 17BP.5.R.53

TIP BMU-380062

COUNTY GRANVILLE

GEOLOGIST O, O. B.

SITE DESCRIPTION BRIDGE NO, 62 ON SR 1004 (BUTNER RD.) OVER KNAP OF REEDS CREEK

GROUND WTR (ft)

BORING NO. B2Z-A

STATION 15+93

OFFSET 6ftLT

ALIGNMENT -L- O HR. N/A

COLLAR ELEV. 2695 ft

TOTAL DEPTH 8.0t

NORTHING 875,678

24 HR. N/A

EASTING 2,066,854

SITE DESCRIPTION BRIDGE NO. 62 ON SR 1004 (BUTNER RD.) OVER KNAP OF REEDS CREEK GROUND WTR (ft)
BORING NO. B2-B STATION 15+93 OFFSET G6#RT ALIGNMENT -L- 0 HR. N/A
COLLAR ELEV. 2683 ft TOTALDEPTH 326# NORTHING 875,667 EASTING 2,066,859 24 HR. N/A

DRILL RIGIHAMMER EFF.[DATE

RFO0074 CME-55 92% 07/12/2011

I DRILL METHOD NW Casing w/ Advancer

HAMMER TYPE Automatic

DRILL RIGIHAMMER EFF./DATE

RFO0074 CME-55 92% 0712/2011

DRILL MEYTHOD NW Casing w/ Advancer

HAMMER TYPE Automatic

DRILLER Pinter, D. G.

START DATE 12/18/14

| comp. DATE 12118114

| SURFACE WATER DEPTH 0.6ft

DRILLER Pinter, D. G.

START DATE 12/16/14

COMP. DATE 12117114

—

| SURFACE WATER DEPTH 1.2f

DRIVE BLOW BLOWS PER FOOT SAMP. ORIVE BLOW COUNT BLOWS PER FOOT SAMP. L
€ | ELev |PEET OWCOUNT © v SOIL AND ROCK DESCRIPTION | Eev (PT . . 5 s 100 0 SOIL AND ROGK DESCRIPTION
{ft) 0.5 | 051t | 0.5 | |O 25 50 75 100 [ NO. | o ELEV. () DEPTH (it (i) 0.5ft [ 0.5ft | 0.5f : A f NO. | /moll &
2 V| lasssmon WAIEROSRERGR M oef |20 W o WATER SURFACE (12116114) _ _ _
si7a 1 17 K ALLUVIAL T - 2683 GROUND SURFACE 0.0
4 . ieaat 267.3 TAN-BROWN, SAND 2.2 T P roosl ALLUVIAL
+ WOH( 14 [100/0.3 T L o et i o [ ot s i o] .-‘-1?6.6‘20 NEMRA TRIASSIC RESIDUAL o680 1 23 [ ‘ ° :g::: BROWN, SAND
265 I i ' %‘_ BROWN, SILTY SAND 265 T 3 2 #4 w ke
1 zN WEATHERED ROCK 1 . ] .. e P 50
2628 L 67 cee L (TRIASSIC SANDSTONE) 1 s Tt —_—— == 5 WEATUERED ROGK
: (LHLE - 100039 I 205 2 2610 ] 73 o - (TRIASSIC SILTSTONE}
T o Boring Terminated at Elevation 261.5 # JN 260 Ho0/0.3 100/0,3® Zn
T = WEATHERED ROCK (TRIASSIC - - -
1 - SILTSTONE) 1 .. T
T r *CASING BROKE AT 8.0'. 5' PIECE OF 3" se50 1 423 s Z
T B CASING LEFT IN BORING 285 T Hoo/0.4 100i0 2%
T N APPROXIMATELY 3' BELOW SURFACGE. T
I i 2510 | 173 iy
T - 250 T M00/0.4 100/0.38 T
1 N 1 z8
1 B 2460 | 223 o A
I C 245 T 00/5.3 1007029 ~ I
T B I -
1 i 2410 | 27.3 Ca ~i
T " 240 T 100703 100/0.3 |
i i I A
i 2360 | 323 L. P 2357 32.6
T n T 100/ 100/0.3 [~ Boring Terminated at Elevation 2357 ft IN
I N 1 - WEATHERED ROCK (TRIASSIC
1 L 1 L SILTSTONE)
T - 1 -
1 L. i B
4 B 1 -




NCDOT BORE DOUBLE 380062_GEQ_BRDGO062_8H.GPJ NC_DOT.GDT /1215

/W NCDOT GEOTECHNICAL ENGINEERING UNIT
BORELOG REPORT

SHEET 11

wBSs

17BP.5.R.53

[P BMU-380062 |

COUNTY GRANVILLE | GEOLOGIST Ofi, 0. B.

SITE DESCRIPTION BRIDGE NO. 62 ON SR 1004 (BUTNER RD.) OVER KNAP OF REEDS CREEK

BORING NO. EB2-A

STATION 16+33

OFFSET 8#fLT ALIGNMENT -L-

COLLAR ELEV. 286.1ft

TOTAL DEPTH 38.4 ft

NORTHING 875,696 EASTING 2,066,889

GROUND WTR (ft)
0 HR. 32.0
24 HR. FIAD

wBS 178BP.5.R.53 TIP BMU-380062 COUNTY GRANVILLE GEOLOGIST Ofi, 0. B.

SITE DESCRIPTION BRIDGE NO. 62 ON SR 1004 {(BUTNER RD.) OVER KNAP OF REEDS CREEK GROUND WTR (ft)
BORING NO. EB2-B STATION 16+33 OFFSET 8#tRT ALIGNMENT -L- 0O HR. 16.0
COLLAR ELEV. 286.0ft TOTAL DEPTH 296 ft NORTHING 875,682 EASTING 2,066,896 24 HR. FIAD

DRILL RIGIHAMMER EFF./JDATE RFO0074 CME-85 92% 07/12/2011

| DRILL METHCOD  H.S. Augers

HAMMER TYPE Automalic

DRILL RIGIHAMMER EFF./DATE RFO0074 CME-55 92% 07/12/2011

DRILL METHOD H.S. Augers HAMMER TYPE Automatic

DRILLER Pinter, D. G. START DATE 12/M11/14 COMP. DATE 12/11/14 | SURFACE WATER DEPTH N/A DRILLER Pinter, D. G. START DATE 12/15/14 COMP. DATE 12/15/14 | SURFACE WATER DEPTH N/A
DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L DRIVE BLOW COUNT BLOWS PER FOOT SAMP. L
E;’SV ELEV DE(f:)T H v 0 SOIL AND ROCK DESCRIPTION E(Lfg\' ELEV DE(fFl')T H " 0 s 0 SOIL AND ROCK DESCRIPTION
() 0.5ft | 0.5ft | 0.5ft 25 50 75 100 | No. | Aol o | Eevom DEPTH ift if 0,51t | 0.5ft | 0.5t | |0 2 A ; 0] [ NO. |/mal
290 ... 290 -
1 " 286.1 GROUND SURFACE 0.0 T [ 286.0 GROUND SURFACE 0.0
285 i [ C ROADWAY EMBANKMENT 285 T | ] ROADWAY EMBANKMENT
1 T 2841 ASPHALT & ABC 2.0 I 1.7 L 2843 ASPHALT & ABC — L
2830 | a1 e L TAN-BROWN, SANDY CLAY A3 4 27 13 .. u TAN-BROWN, SANDY CLAY
4 4 5 & ML 1 " . M
I T L R L
280 I o | 280 1 4 L
N L 1 - L
o780 | 8.1 I LNy 2781 80 2783 T 77 Y LN 2780 8.0
T ) 3 4 Y MBS TRIASSIC RESIDUAL 1 5 & 5 D el Mo TRIASSIC RESIDUAL
I B SROWN, SILTY SAND WITH COBBLES I N TAN-BROWN, COARSE SILTY SAND
275 T~ 275 K N
T ."".--.. P 4 .\\. PPN
273.0 | 131 ~a 2733 [ 127 A
7 32 | 40 Ty i 6 | B8 S M
I Pt M I ,\". "
270 T L - 270 s ; N
I - . /
268.0 | 181 - ; | 2683 177
T T 7 [ 0| er” M ] 41 6 |12 : .,’13 M
r 4 e | R I 1 266.1 200 R R R SR 266.0 20.0
265 I 'yj WEATHERED ROCK 265 EN WEATHERED ROCK
T 22 (TRIASSIC SANDSTCNE) 1 T (TRIASSIC SANDSTONE)
2630 4 231 YRS v4 N [ 10010.29
0070 2 " jodio2 ] 1 9 R
1 ;”‘4 1 o 2561.0 250
250 [ P 260 I {(TRIASSIC SILTSTONE)
T ;;’r? 259.1 27.0 1 T
258.0 | 281 o i" : (TRIASSIC SILTSTONE) 2563 T 277 _
Hoo/o.4 ) 100,‘0‘4‘ {I;‘- T H00/0.3 : :10{_}:'0:3 256.4 208
+ S 2654 T 296 0.0 : i ! ;
255 IS e @ + 60/0.0 60/0. Baring Terminated WITH STANDARD
- 7 T PENETRATION TEST REFUSAL at
o530 T 331 SRR Ay a2 T Elevation 256.4 ft ON NON-CRYSTALLINE
I 100/0.4 : %ufm?s+ 7 (TRIASSIC SANDSTONE) T ROCK (TRIASSIC SILTSTONE)
250 1 . 577 I
248 0 T 381 RSO ¥ | 247.7 38.4 :
] [00/0, 100/0.3 Boring Terminated at Elevation 247.7 ft IN +
- WEATHERED ROCK (TRIASSIC +
SANDSTONE) -+

—_
r B B B S B

L SR WA U N T T W T N T A
——+

MR
t——t—t—F—F—t—t—tTT"T"
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SHEET 12
17BP.5.R.53

CORE PHOTOGRAPHS

B1-B

BOXES 1-3: 11.1 - 32.4 FEET




