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SUBSURFACE INVESTIGATION

PROJ. REFERENCE NO. _38433.1.2 (B-4608)

F.A. PROJ. BRZ-1003(118)

COUNTY __Randolph

PROJECT DESCRIPTION _Bridge No.208 on SR 1003 (Erect Road) over

Fork Creek

INVENTORY

NOTE - THE INFORMATION CONTAINED HEREMN IS NOT IMPLIED OR GUARANTEED BY THE N. C. DEPARTMENT

OF TRANSPORTATION AS BEING ACCURATE NOR IT IS CONSIDERED TO BE PART OF THE PLANS,
SPECIFICATIONS, OR CONTRACT FOR THE PROJECT.

NOTE - BY HAVING REQUESTED THIS INFORMATION THE CONTRACTOR SPECIFICALLY WAIVES ANY CLAIMS

FOR INCREASED COMPENSATION OR EXTENSION OF TIME BASED ON DIFFERENCES BETWEEN THE
CONDITIONS INDICATED HEREIN AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.
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CAUTION NOTICE

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

REVIEWED OR INSPECTED N RALEIGH BY CONTACTING THE N, C. DEPARTMENT OF TRANSPORTATION,
GEOTECHNICAL ENGINEERING UNIT AT {919) T07-6850, NEITHER THE SUBSURFACE PLANS AND REPORTS,
NOR THE FIELD BORING LOGS, ROCK CORES, OR SOIL TEST DATA ARE PART OF THE CONTRACT.

GENERAL SO AND ROCK STRATA DESCRIPTIONS AND INDICATED BOUNDARIES ARE BASED ON A
GCEQTECHNICAL INTERPRETATION OF ALL AVAILABLE SUBSURFACE DATA AND MAY NOT NECESSARILY
REFLECT THE ACTUAL SUBSURFACE CONDITIONS BETWEEN BORINGS OR BETWEEN SAMPLED STRATVA

WITHIN THE BOREHOLE. THE LABORATORY SAMPLE DATA AND THE W SITU ON-PLACE) TEST DATA CAN BE
RELIED ON ONLY JO THE OEGREE OF RELIABILITY INHERENT IN THE STANDARD TEST METHOD,

THE OBSERVED WATER LEVELS OR SO MODISTURE CONDITIONS INDICATED IN THE SUBSURFACE
INVESTIGATIONS ARE AS RECORDED AT THE TIME OF THE INVESTICATION. THESE WATER LEVELS OR SOIL
MOISTURE CONDITIONS MAY VARY CONSIDERABLY WITH TIME ACCOROING 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 (N MANY CASES THE FINAL DESIGN DETAILS ARE OIFFERENT, FOR BIDDING
AND CONSTRUCTION PURPOSES, REFER TO THE CONSTRUCTION PLANS AND DOCUMENTS FOR FINAL DESIGN
INFORMATION ON THIS PROJECT, THE DEPARTMENT DOES NOT WARRANT OR GUARANTEE THE SUFFICIENCY
OR ACCURACY OF THE INVESTIGATION MADE, NOR THE INTERPRETATIONS MADE, OR OPINION OF THE
DEPARTMENT AS TO THE TYPE OF MATERIALS AND CONDITIONS TO BE ENCOUNTERED. THE BIODER OR
CONTRACTOR IS CAUTIONED TO MAKE SUCH INDEPENDENT SUBSURFACE INVESTIGATIONS AS HE DEEMS
NECESSARY TO SATISFY HMSELF AS TO CONDITIONS TO BE ENCOUNTERED ON THIS PROJECT, THE
CONTRACTOR SHALL HAVE NO CLAIM FOR ADDITIONAL COMPENSATION OR FOR AN EXTENSION OF JIME FOR
ANY REASON RESULTING FROM THE ACTUAL CONDITIONS ENCQUNTERED AT THE SITE DIFFERING FROM
THOSE INDICATED IN THE SUBSURFACE INFORMATION.

PERSONNEL
M. Brewer

D, Tignor

8. Davis

D. Jenks

INVESTIGATED BY_FER, Inc.

CHECKED BY P. Alton, P.E.

SUBMITTED BY__FOR, Inc.

DATE February 2013
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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 NG. SHEET NO.

38433...2 (B-4608) 2

SOIL. BESCRIPTION

GRADATION

ROCK DESCRIPTION

TERMS AND DEFINITIONS

SOIL 1S CONSIDERED TO BE THE UNCONSOLICATED, SEMI-CONSOLIDATED, OR WEATHERED EARTH MATERIALS
THAT CAN BE PENETRATED WITH A CONTINUQUS FLIGHT POWER AUGER, AND YIELD LESS THAN

188 BLOWS PER FOOT ACCOROING TQ STANDARD PENETRATION TEST {AASHTO T2@6, ASTM D-1586), SOIL
CLASSIFICATION [S BASED ON THE AASHTO SYSTEM, BASIC DESCRIPTIONS GENERALLY SHALL INCLUDE:
CONSISTENCY, COLOR, TEXTURE, MOISTURE, AASHTO CLASSIFICATION, AND OTHER PERTINENT FACTORS SUCH
AS MINERALOGICAL COMPOSITION, ANGULARITY, STRUCTURE, PLASTICITY, ETC. EXAMPLE:

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

GAP-GRADED - INDICATES A MIXTURE OF UNIFORM PARTICLES OF TWO OR MORE SIZES,

HARD ROCK IS NON-COASTAL PLAIN MATERIAL THAT {F TESTED, WOULD YIELD SPT REFUSAL.AN INFERRED
ROCK LINE INDICATES THE LEVEL AT WHICH NON-COASTAL PLAIN MATERIAL WOULD YIELD SPT REFUSAL.
SPT REFUSAL IS PENETRATION BY A SPLIT SPOON SAMPLER EQUAL TO OR LESS THAN 0,1 FOOT PER 6@ BLOWS,

ANGULARITY OF GRAINS

THE ANGULARITY OR ROUNONESS OF SOIL GRAINS IS DESIGNATED BY THE TERMS: ANGULAR,

IN NON-COASTAL PLAIN MATERIAL, THE TRANSITION BETWEEN SOIL AND ROCK IS OFTEN REPRESENTED BY A ZONE

OF WEATHERED ROCK.
ROCK MATERIALS ARE TYPICALLY

DIVIDED AS FOLLOWS:

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

AQUIFER - A WATER BEARING FORMATION OR STRATA,

ARENACEQUS - APPLIED TO ROCKS THAT HAVE BEEN DERIVED FROM SANO OR THAT CONTAIN SAND,
ARGILLACEOUS - APPLIED TO ALL ROCKS OR SUBSTANCES COMPOSED OF CLAY MINERALS,

OR HAYING A NOTABLE PROPORTION OF CLAY IN THEIR COMPOSITION, AS SHALE, SLATE.ETC.

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

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

VERY STIFF.GRASILTY LAY, MOST WITH INTERBEDOED FIE SAYD LAERS.HGHLY PLASTI A-T-5 SUBANGULAR, SUBROUNDED, GR ROUNDEO. ;‘5@,}“&%“ ggg;lcso?:gm; oT:er# b:gt;félnm THAT WOULD YIELD SPT N VALUES > 108
SOIL_LEGEND AND AASHTO CLASSIFICATION MINERALOGICAL COMPOSITION CRYSTALLINE FINE 70 COARSE GRAIN IGREOUS AND METAMORPHIC ROCK THAT
GENERAL GRANULAR MATERIALS SILT-CLAY MATERIALS ORGANIC. MATERIALS MINERAL NAMES SUCH AS OUARTZ, FELDSPAR, MICA, TALC, KAOLIN, ETC, ARE USED IN DESCRIPTIONS ROCK (CRI WOULD YIELD SPT REFUSAL IF TESTED. ROCK TYPE INCLUOES GRANITE,
CLASS. (< 35% PASSING *200) (> 357 PASSING *208) WHENEVER THEY ARE CONSIDERED OF SIGNIFICANCE. GNEISS, GABBRO, scmsr.erc;‘ ST
FINE 10 COARSE GRAIN METAMORPHIC AND NON- L
GROUP Al [a-3 A2 a-afasla6]a7]aqa2|ad85 COMPRESSIBILITY O CRISTALLING SEDIMENTARY ROCK THAT WOULD YEILD SPT REFUSAL IF TESTEC. ROCK TYPE
CLASS.  [A-1-a]a-1-b a-2-4]a-2-5]a-2-6A-2-7 4-3 | A6 A-7 SLIGHTLY COMPRESSIBLE L1QUID LIMIT LESS THAN 3f INCLUDES PHYLLITE, SLATE, SANDSTONE, ETC.
833 it SN MODERATELY COMPRESSIBLE LIOUID LIMIT EQUAL TO 3i-58 COASTAL_PLAIN COASTAL PLAIN SEDIMENTS CEMENTED INTO ROCK,BUT MAY NOT YIELD
STHBOL oo g i NONINRN HIGHLY COMPRESSIBLE LIOUID LIMIT GREATER THAN 50 (SCEP[;IMENTARY ROCK L : ™ spT REFUSAL. ROCK TYPE INCLUDES LIMESTONE, SANDSTONE, CEMENTED
SHELL BEDS, ETC.
% PASSING PERCENTAGE OF MATERIAL — :
" 10 (s mx cranoLer] ST | muck, GRANULAR _ SILT - CLAY WEATHERING
" 40 |30 Mx|50 MX{SI HN SOILS g;f:s PEAT CRGANIC MAIERIAL SOILS SOILS OTHER MATERIAL ROCK FRESH, CRYSTALS BRIGHT, FEW JOINTS MAY SHOW SLIGHT STAINING, ROCK RINGS UNDER
» 200 |15 Mx |25 Mx|10 MX|35 Mx|35 Mx|35 Mx[35 Mx|35 Mn]as Mn{36 M[as MM TRACE OF ORGANIC MATTER 2 - 3% 3-5% TRACE 1- 1e% FRESH HAMMER IF CRYSTALLINE ! ’
LITTLE GRGANIC MATTER 3-5% 5 - 12% LITTLE 19 - 207 )
LI0UID LINIT 10 x4t v 1o x4 1o o x| 4o oo i ] go1s Wi | MoozRaTELY ORGANIC 5 -laz 12 - 204 SOME 20 - 357 VERY SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED, SOME JOINTS MAY SHOW THIN CLAY COATINGS IF OPEN,
PLASTIC INDEX | 6 MX NP [ig MX |19 MX[1T MR [1 MN [18 MX [18 MXPEMN |11 MR HIGHLY ORGANIC 8% >20% s ¥ SL1) CRYSTALS ON A BROKEN SPECIMEN FACE SHINE BRIGHTLY. ROCK RINGS UNDER HAMMER BLOWS IF
LITTLE OR HIGHLY : HIGHLY 35% AND ABOVE OF A CRYSTALLINE NATURE
RO IhOEX| 8 3 o 4 Mx |8 x|z mxfie Mx|to x| MODERATE RGANIC :
° AMOUNTS OF gofle GROUND WATER SLIGHT ROCK GENERALLY FRESH, JOINTS STAINED AND DISCOLORATION EXTENDS INTO ROCK UP TQ
USUAL TYPES ggﬁ ’Zﬁs' FINE| SILTY OR CLAYEY siLTy | cLavey ORGANIC v WATER LEVEL IN BORE HOLE IMMEDIATELY AFTER DRILLING {SLL) 1 INCH. OPEN JOINTS MAY CONTAIN CLAY. IN GRANITOID ROCKS SOME OCCASIONAL FELOSPAR
OF MAJOR L CRYSTALS ARE OULL AND DISCOLORED. CRYSTALLINE ROCKS RING UNDER HAMMER BLOWS.
wateRiaLs | swp  [SAND[ GRAVEL AND SAND 4 SGILS [ SOILS MATTER ¥y _ STATIC WATER LEVEL AFTER _24  HOURS
GEN, RATING ' MODERATE  SIGNIFICANT PORTIONS OF ROCK SHOW DISCOLORATION AND WEATHERING EFFECTS. IN
y FAIR TO eu PERCHED WATER, SATURATED ZONE, OR WATER BEARING STRATA (M0D.) GRANITOID ROCKS, MOST FELDSPARS ARE DULL AND OISCOLORED, SOME SHOW CLAY. ROCK HAS
susgnﬁnﬁ EXCELLENT T0 GOOD FAIR TO POOR POOR POOR | UNSUITABLE DULL SOUND UNDER HAMMER BLOWS AND SHOWS SIGNIFICANT LOSS OF STRENGTH AS COMPARED
WITH FRESH ROCK.
O~ SPRING OR SEEP
Pl OF A-7-5 SUBGROUP IS =< LL - 3@ ;Pl OF A-7-6 SUBGROUP IS >LL - 3@

CONSISTENCY OR DENSENESS

MISCELLANEQUS SYMBOLS

MODERATELY ALL ROCK EXCEPT OQUARTZ DISCOLORED OR STAINED. IN GRANITOID ROCKS, ALL FELDSPARS OULL
SEVERE ANO DISCOLORED AN A MAJORITY SHOW KAOLINIZATION. ROCK SHOWS SEVERE LOSS OF STRENGTH

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

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

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

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

DIP DIRECYION {DIP AZIMUTH) - THE DIRECTION OR BEARING OF THE HORIZONTAL TRACE OF
THE LINE DF DjP, MEASURED CLOCKWISE FROM NORTH.

FAULT - A FRACTURE OR FRACTURE ZONE ALONG WHICH THERE HAS BEEN DISPLACEMENT OF THE
SIDES RELATIVE TO ONE ANOTHER PARALLEL TO THE FRACTURE.

FISSILE - A PROPERTY OF SPLITTING ALONG CLOSELY SPACED PARALLEL PLANES.

FLOAT - ROCK FRAGMENTS ON SURFACE NEAR THEIR ORIGINAL POSITION AND DISLODGED FROM
PARENT MATERIAL.

FLOOD PLAIN (FP) - LAND BORDERING A STREAM, BUILT OF SEDIMENTS DEPOSITEQ BY
THE STREAM.

FORMATION (FM. - A MAPPABLE GEOLOGIC UNIT THAT CAN BE RECOGNIZEO AND TRACED IN

DESCRIPTIONS MAY INCLUDE COLOR OR COLOR COMBINATIONS (TAN, RED, YELLOW-BROWN, BLUE-GRAY).

] sounome roo

CORE BIT
] vene sear rest

INDURATED

GRAINS ARE DIFFICULT TO SEPARATE WITH STEEL PROBE;
DIFFICULT TO BREAK WITH HAMMER,

SHARP HAMMER BLOWS REQUIRED TO BREAKX SAMPLE;

RANGE OF STANDARD RANGE OF UNCONFINED o TeoT BOMING | MOD-SEV)  ANO CAN BE EXCAVATED WITH A GEOLOGIST'S PICK. ROCK GIVES ‘CLUNK’ SOUND WHEN STRUCK. THE FIELD.
PRIMARY SOIL TYPE COESQSSNTEESNSC YOR PENETRATION RESISTENCE COMPRESSIVE %meuom 3(13?3\42[;“5»;%221;»:&:&;0 N‘Rﬁl wrour TEST BORING $» W/ CORE IF_TESTED, WOULD YIELD SPT REFUSAL JOINT - FRACTURE IN ROCK ALONG WHICH NO APPRECIABLE MOVEMENT HAS OCCURRED.
N-YALUE) (TONS/FT2 )
SEVERE ALL ROCK EXCEPT QUARTZ DISCOLORED OR STAINED,ROCK FABRIC CLEAR AND EVIDENT BUT REDUCED ) g
GENERALLY VERY LOOSE “ _SOIL SYMBOL P eucer sonins O~ SPT N-VALUE | (sEV. IN STRENGTH TO STRONG SOIL. IN GRANITOID ROCKS ALL FELOSPARS ARE KAOLINIZED TO SOME :TEngArE:AEH&iEI&ITKE RIOGE OR PROJECTION OF ROCK WHOSE THICKNESS IS SMALL COMPARED TO
GRANULAR LOOSE 47019 EXTENT, SOME FRAGMENTS OF STRONG ROCK USUALLY REMAIN. :
MATERIAL MES?:EEDENSE 18 10 30 N/A ARTIFICIAL FILL (AF)OTHER {:}  CORE BORING SPT REFUSAL IF_TESTED, YIELOS SPT N YALUES > 199 BPF LENS - A BODY OF SOIL OR ROCK THAT THINS OUT IN ONE OR MORE OIRECTIONS.
{NON-COHESIVE) VERY DNSE 30 10 50 THAN ROADWAY EMBANKMENT VERY SEVERE ALL ROCK EXCEPT OUARTZ DISCOLORED O STAINED, ROCK FABRIC ELEMENTS ARE DISCERMIBLE pur [ HOTTLED (HOTJ IRAEGULARLY MARKED WITH SE0VS O ocon: HOTILING IN
?50 — ~— INFEARED SOIL BOUNDARY "O  MONITORING WELL v SEV.) THE MASS IS EFFECTIVELY REDUCED TO SOIL STATUS, WITH ONLY FRAGMENTS OF STRONG ROCK SOILS USUALLY INDICATES POOR AERATION AND LACK OF GOGD DRAINAGE.
VERY SOFT <2 €0.25 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 ME?)?S; o f :g 4 2.25 10 0.50 =77=77=  INFERRED ROCK LINE A PAEzoMEZER VESTIGES OF THE ORIGINAL ROCK FABRIC REMAIN. IF TESTED, YIELDS SPT N VALUES ¢ 188 BPF INTERVENING IMPERVIOUS STRATUM.
;LLTTE-}:::\\_Y STIFF 8 10 ?5 e.ls Ig 12'0 < A AL SO NDARY ! ST‘?LL 1N COMPLETE ROCK REDUCED TO SOIL. ROCK FABRIC NOT DISCERNIBLE, OR OISCERNIBLE ONLY IN SMALL AND RESIDUAL_(RES.) SOIL - SOIL FORMED IN PLACE BY THE WEATHERING OF ROCK.
. -
(COHESIVE) VERY STIFF 15 10 38 270 4 e ALLUVIAL SOIL 80U O fﬁgﬂﬁ?}gﬁmﬂ SCATTERED CONCENTRATIONS, OUARTZ MAY BE PRESENT AS DIKES OR STRINGERS. SAPROLITE IS ROCK OUALITY DESIGNATION (ROD) - A MEASURE OF ROCK OUALITY DESCRIBEQ BY TOTAL LENGTH OF
HARD © 30 >4 25028 DIP & DIP DIRECTION OF ALSO AN EXAMPLE, ROCK SEGMENTS EQUAL TO OR GREATER THAN 4 INCHES DIVIDED BY THE TOTAL LENGTH OF CORE RUN AND
TEXTURE OR CRAIN SIZE ROCK STRUCTURES @ CONE PENETROMETER TEST ROCK_HARDNESS EXPRESSED AS A PERCENTAGE.
VERY HARD  CANNOT BE SCRATCHED BY KNIFE GR SHARP PICK. BREAKING OF HAND SPECIMENS REQUIRES SAPROLITE 15AP.) - RESIOUAL SOIL THAT RETAINS THE RELIC STRUCTURE OR FAGRIC OF THE
U.S. STO. SIEVE SIZE 4 10 @ 60 200 270 ©  SOUNDING RoD SEVERAL HARD BLOWS OF THE GEOLOGIST'S PICK. PARENT ROCK.
P ™ . y . . ) A SILL - AN INTRUSIVE BODY OF IGNEGUS ROCK OF APPROXIMATELY UNIFORM THICKNESS AND
e t76 2o o4z 07 o0% O ABBREVIATIONS HARD O o e E R F ICK ONLY WITH DIFFICULTY. HARD HAMMER BLOWS REOUIRED 'RELATIVELY THIN COMPARED WITH ITS LATERAL EXTENT, THAT HAS BEEN EMPLACED PARALLEL
BOULDER COBBLE GRAVEL Caonee e ST cLaY AR - AUGER REFUSAL MED. - MEDIUM VST - VANE SHEAR TEST : TO THE BEODING OR SCHISTOSITY GF THE INTRUDED ROCKS.
(BLOR.) (COB.} (GR) (CeE. S0 # S04 {sL) (L) BT - BORING TERMINATED MICA, - MICACEOUS WEA, - WEATHERED MODERATELY  CAN BE SCRATCHED BY KNIFE OR PICK. GOUGES OR CROOVES T0 0.25 INCHES DEEP CAN BE SLICKENSIDE - POLISHED AND STRIATED SURFACE THAT RESULTS FROM FRICTION ALONG A FAULT OR
- S0 - . ; _ HARD EXCAVATED BY HARD BLOW OF A GEOLOGIST'S PICK, HAND SPECIMENS CAN BE DETACHED TP PLANE
PRV — - . P py pp— CL.- CLAY MOD, - MODERATELY 7Y - UNIT WEIGHT EXCAVATED BY oo SUTP PLANE.
< - - . CPT - CONE PENETRATION TEST NP - NON PLASTIC “,- DRY UNIT WEIGHT . B
slze N 12 3 CSE. - COARSE ORG. - ORGANIC a MEDIUM CAN BE GROGVED OR GOUGED @.05 INCHES DEEP BY FIRM PRESSURE OF KNIFE OR PICK POINT. STANOARD PENETRATION TEST (PENETRATION RESISTANCEISPT) - NUMBER OF BLOWS N OR BPFIOF
HARD CAN BE SYeRvATED IN SMALL CIPS TO PEICES 1 INCH MAXIMUM SIZE BY HARD BLONS OF THE A 140 LB. HAMMER FALLING 30 INCHES REQUIRED TO PRODUCE A PENETRATION OF | FOOT INTG SQIL WITH
SOIL MOISTURE - CORRELATION OF TERMS DMT - DILATOMETER TEST PMT - PRESSUREMETER TEST SAMPLE_ABBREVIATIO A 2 INCH QUTSIDE DIAMETER SPLIT SPOON SAMPLER. SPT REFUSAL IS PENETRATION EQUAL TG GR LESS
SOn MOTSTURE SCALE FIELD NoISTURE DPT - DYNAMIC PENETRATION TEST  SAP. - SAPROLITIC S - BULK POINT OF A GEOLOGIST'S PICK. T ol FOOT PER 60 BLOWS.
(AT TERBERG LIMITS) DESCRIPTION GUIOE FOR FIELD MOISTURE DESCRIPTION e - VYOID RATIO SO0, - SAND, SANDY SS - SPLIT SPOON SOFT CAN BE GROVED OR GOUGED READILY BY KNIFE OR PICK. CAN BE EXCAVATED IN FRAGMENTS
F - FINE SL. - SILT, SILTY ST - SHELBY TUBE FROM CHIPS TO SEVERAL INCHES IN SIZE BY MODERATE BLOWS OF A PICK POINT, SMALL, THIN o L A At OF STRATA MATERIAL RECOVERED DIVICED BY TOTAL LENGTH
- SATURATED - USUALLY LIOUID: VERY WET, USUALLY 0SS, - FOSSILIFEROUS SLI - SLIGHTLY RS - ROCK PIECES CAN BE BROKEN BY FINGER PRESSURE. .
(SAT) FROM BELOW THE GROUND WATER TaBLE | FRAC. - FRACTURED, FRACTURES TCR - TRICONE REFUSAL RT - RECOMPACTED TRIAXIAL |  yeRy CAN BE CARVED WITH KNIFE. CAN BE EXCAVATED READILY WITH POINT OF PICK. PIECES 1 INCH STnala Kk ALY N o S B s DIVIOED BY THE
Lt | LlouiD LIMIT FRAGS, - FRAGMENTS w - MOISTURE CONTENT CBR - CALIFORNIA BEARING SOFT OR MORE IN THICKNESS CAN BE BROKEN BY FINGER PRESSURE. CAN BE SCRATCHED READILY BY
PLASTIC HL - HIGHLY v - VERY RATIO FINGERNAT TOTAL LENGTH OF STRATA AND EXPRESSED AS A PERCENTAGE.
. SEMISOLID; REQUIRES DRYING 10O - TOPSOIL (TS}~ SURFACE SOILS USUALLY CONTAINING ORGANIC MATTER,
RasE ASTIC LT WET - ) ATTAIN OPTIMUM MOISTURE EQUIPMENT USED ON SUBJECT PROJECT FRACTURE SPACING BEDDING
PLASTIC L 3
- DRILL UNITS: ADVANCING TOOLS: HAMMER TYPE: TERM SPACIN vERy ISI}ZSLY 6E00ED T?Ifl:':fr S BENCH MARK: N/A
om_| GPTIMUM MOISTURE - MOIST - () SOLID; AT OR NEAR OPTIMUM MOISTURE 7 car eims avtomaric ] manuaL yioe " NORE e 19 FEET THICKLY BEODED 15 - 4 FEET CLEvATION /A G
SL_L. SHRINKAGE LIMIT [J mosee o- MODERATELY CLOSE 170 3 FEET THINLY BEDDES o g.:g - léslGFEEEIZ ; : .
REQUIRES AODITIONAL WATER TO [} & conmmuous FuicHt eucer CORE SIZE: CLOSE .16 T0 1 FEET ¥f{?cYKLTYH“:::«m§rEoD o o reer NOTES:
- DRY - (D) . VERY CLOS . - - .
ATTAIN OPTIMUM MOISTURE [ s-st &' HOLLOW AUGERS [ € LESS THAN .16 FEET THINLY LAMINATED < 0,008 FEET FIAD = FILLED IMMEDIATELY AFTER ODRILLING
PLASTICITY . HARD FACED FINGER BITS R INDURATION
CME-45C ‘ N
PLASTICITY INDEX (PI1 DRY STRENGTH (] runc-consioe msears FOR SEDIMENTARY ROCKS, INDURATION [S THE HARDENING OF THE MATERIAL BY CEMENTING, HEAT, PRESSURE, ETC.
NONPLASTIC 0-5 VERY LOW CME-55 [ ERIABLE RUBBING WITH FINGER FREES NUMEROUS GRAINS:
LOW PLASTICITY 615 SLIGHT (] casne [ wr aovancer oo, GENTLE BLOW BY HAMMER DISINTEGRATES SAMPLE.
MED. PLASTICITY 16-25 MEDIUM .
HIGH PLASTICITY 26 OR MORE HIGH [] rosresie vaist [ wmicone__ -sver veem [] eost noe ocoer MODERATELY INOURATED GRAINS CAN BE SEPARATED FROM SAMPLE WITH STEEL PROBE:
0 HAND AUGER BREAKS EASILY WHEN HIT WITH HAMMER,
COLOR 0 & TRICONE TUNG.-CARB.

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

0

0

EXTREMELY INDURATED

SAMPLE BREAKS ACROSS GRAINS.

REVISED 09/23/09
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L/ INCONMPLETE PLANS
METHOD OF CLEARING .
THIS PROJECT IS NOT WITHIN THE LIMITS OF ANY MUNICIPALITY. PR M AR Y NS
g; | DESIGN EXCEPTION REQUIRED FOR SAG VERTICAL CURVE K FACTOR AND VERTICAL CURVE SSD. )
Y Y Y Y Y N
O GRAPHIC SCALES DESIGN DATA PROJECT LENGTH DIVISIZ?D\‘(TM(’;F Ogc; (o;f}{WA Vs HYDRAULICS ENGINEER STATE Df NORTH GAROLINA
50 25 0 50 100] ADT 2012 = 600 vpd 1000 Birch Ridge Dr., Raleigh NC, 27610
ADT 2D0H4\(/) i .lsgo ‘vad 2012 STANDARD SPECIFICATIONS
PLANS - o
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NC Engineering License # F-0266

February 25, 2013

State Project No.: 38433.1.2

TIP No.: B-4608

F.A. Number: BRZ-1003(118)

County: Randolph

Description: Bridge No. 208 on SR 1003 (Erect Road) over Fork Creek

SUBJECT: Geotechnical Report — Inventory

Project Description

This project involves the replacement of Bridge No. 208 on SR 1003 (Erect Road) over Fork Creek in
Seagrove, Randolph County, North Carolina. The bridge replacement will require a slight realignment of
Erect Road (-L-) for a distance of approximately 1,025 feet (0.2 miles). The project begins approximately
400 feet south of the bridge near its intersection with SR 2866 (Brower Mill Road) and ends approximately
500 feet north of the bridge. The existing bridge is three-spans and is constructed of reinforced concrete
abutments, steel girders, timber joists, and a timber deck. An old masonry abutment is present under the
current End Bent 1. The roadway generally extends through rolling terrain that contains a few widely
spaced residences and wooded property.

The geotechnical field investigation was performed on January 3" and 4 of 2013. During this time period,
a total of four (4) standard penetration test (SPT) borings were advanced with an ATV-mounted CME-55
drill rig with an automatic hammer. In addition, one (1) auger probe boring was completed in order to
delineate shallow weathered rock. Representative soil and weathered rock samples were collected for
visual classification in the field and for laboratory analysis by F&R's testing laboratory.

The following alignments were investigated:

Line Station{t)
-L- 11475 to 22+00

Sheet 3

Areas of Special Geotechnical Interest

1) Weathered Rock: The following areas were found to contain weathered rock above or within six feet of
the proposed grade and have a potential to require ripping or blasting for removal:

Line Station (&)
-L- 12+75 to 14+00, right

2) Soft Soils: The following areas contain relatively soft soils that have the potential for subgrade
problems during construction: ‘

Line Station (&)
-L- 17400 to 18+00

Physiography and Geology

The project is located in the Carolina Slate Belt of the Piedmont physiographic province of North Carolina.
More specifically, it is located in an area mapped as Metavolcanic-Epiclastic Rock composed of argillite,
mudstone, sandstone and volcanic rock. Weathered rock samples recovered from our borings exhibited
the characteristics of metavolcanic tuff. The virgin soils are the residual product of in-place chemical
weathering of rock that was similar to the rock presently underlying the site.

The existing road generally runs south to north. The existing ground surface along the centerline of the
proposed road generally slopes downward from an elevation of £393 feet at the beginning of the project
to an elevation of +361 feet near -L- station 18+00. The ground surface then generally slopes upward to an
elevation of £371 feet at the end of the project.

Based on review of the cross sections provided, the typical existing roadway section consists of
embankment on the left and cut on the right. Existing cuts generally appear to be on the order of
approximately 10 feet and less. Existing fills generally appear to be on the order of approximately 5 feet
and less with the exception of the existing bridge end bents. The existing slopes are typically 2:1 (H:V) or
flatter.

Proposed embankment heights are less than approximately seven feet in height while proposed cut depths
are also less than approximately seven feet.

Project 38433.1.2 TIP B-4608
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Fork Creek flows across the site in a generally west to east direction running beneath Bridge 208 on Erect
Road at approximate -L- station 16+30. During our preliminary site visit, we observed boulders and/or rock
outcrops within the streambed and in the stream banks. Two rock outcrops were measured for dip and dip
direction and are indicated on the plan view sheet.

Soils Properties

The subsurface conditions discussed below and those shown on the attached drawings, represent an
estimate of the subsurface conditions based on interpretation of the boring data using normally-accepted
geotechnical engineering judgments. The transitions between different soil strata are usually less distinct
than those shown on the profile. Sometimes the relatively small sample obtained in the field is insufficient
to definitively describe the origin of the subsurface material. Although individual soil test borings are
representative of the subsurface conditions at the boring locations on the dates shown, they are not
necessarily indicative of subsurface conditions at other locations or at other times.

Soils within the area of this project have been divided into three categories: roadway embankment fill,
alluvial soils, and residual soils.

Roadway Embankment Fill: Although not encountered in our borings, it is anticipated that roadway
embankment fill is present at the existing bridge approaches and end bents. Based on review of the
available plans and our site observations, the fill depths may extend to depths of up to approximately 8
feet at the existing end bents.

Alluvial Soil: Alluvial soils were also not encountered in our borings, but are anticipated to be present on
either side of the existing creek. The alluvial soils may extend beneath the roadway embankment fill.
However, the existing site topography suggests that the alluvial soil likely only extends beyond the existing
bridge end bents a short distance.

Residual Soil: The majority of the soils encountered on the project are residual soils, and typically consist
of fine to coarse sandy SILT (A-4). The residual soil is generally orange, tan or gray in color and contains
trace rock fragments. The tested sandy SILT had a plasticity index of 6%. The consistency of the residual
soils was most commonly medium stiff to stiff in the upper 1.5 to 4 feet and very stiff to hard below 4 feet.
At the boring located at -L- station 14+50, 40 feet right, silty CLAY (A-7-6) was encountered from
approximately O to 2 feet and had a liquid limit of 48% and a plasticity index of 20%.
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Rock Properties

Weathered Rock (WR) was encountered in all of the borings. The weathered rock was typically sampled as
very hard, white, tan and gray, sandy silt with rock fragments. The depth to weathered rock varied from
1.5 to 18.5 feet and elevations ranging from 353.3 to 387.2 feet. The SPT N-values in the weathered rock
ranged from 100/0.5’ to 100/0.9’. One additional auger probe boring was performed at -L- station 13+50,
37 feet right, to further delineate weathered rock that was encountered within the proposed cut at -L-
station 13+00, 34 feet right.

Crystalline Rock (CR), as indicated by auger refusal, was encountered in the borings located at -L- stations
13+00, 34 feet right and 17+61, 20 feet left. The CR was encountered at depths of approximately 13.5 and
8.2 feet, respectively, or elevations of approximately 375.2 and 349.1 feet, respectively. Auger refusal is a
designation applied to any material that cannot be penetrated by the soil auger, and is typically caused by
encountering boulders, hard rock lenses/ledges or bedrock. The nature of the materials causing auger
refusal was not explored in these borings, but is anticipated to represent CR.

Groundwater Properties

Groundwater measurements were attempted in all of the borings immediately after drilling and after a
stabilization period of at least 24 hours, except at the boring located at -L- station 13+50, 37 feet right,
which was backfilled immediately upon completion of the boring. No groundwater was encountered
immediately after drilling in any of the borings. Stabilized groundwater was only encountered in the boring
located at -L- station 17+61, 20 feet left at a depth of 6.2 feet (EL 351.1 feet). Stabilized groundwater was
not encountered in the remaining borings. The recovered soil samples were generally described as moist
above the groundwater level.

Sincerely,
FROEHLING & ROBERTSON, INC

N 4 -
Ciiode RN ‘«;, qg,@,&%/
RS v = ‘
W. Patrick Alton, P.E._ _°‘ 0?3?7\;8 . g Daniel K. Schaefer, P.E.
Geotechnical Enginger ", "M?JIB ;g Raleigh Branch Manager
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Earthwork Balance Sheet

Volumes in Cubic Yards

PROJECT: B-4608 COUNTY: Randolph DATE: 24-Apr-13 COMPILED BY: J. A, WOODARD SHEET 1 OF 1 SHEETS
EXCAVATION EMBANKMENT WASTE
STATION STATION TOTAL ROCK UNDERCUT UNSUIT. SUITABLE| TOTAL ROCK EARTH EMBANK.| BORROW ROCK SUITABLE UNSUIT. TOTAL
UNCLASS. UNCLASS. UNCLASS. +20%
BEFORE BRIDGE
11+75.00 15+57.74 (BEG. BRIDGE) 1,080 1,080 294 294 353 727 727

AFTER BRIDGE

17+00.26 (END BRIDGE) 22+00.00

508

508

613

613

735

227

EST. DDE = 50 CY

PER GEOTECH RECOMMENDATION, ESTIMATED 400 CY OF UNDERCUT TO BE USED AT THE DISCRETION OF THE RESIDENT ENGINEER

SUBTOTAL
TOTAL 1,588 1,588 907 907 1,088 227 727 727
MATERIAL FOR SHOULDER CONSTRUCTION
LOSS DUE TO CLEARING & GRUBBING -50 -50 -50 -50
ADDITIONAL UNDERCUT
ROCK WASTE TO REPLACE BORROW
ADJUST FOR ROCK WASTE
WASTE IN LIEU OF BORROW 227 227 227
PROJECT TOTAL 1,538 1,538 907 907 1,088 450 450
EST. 5% TO REPLACE TOP SOIL ON BORROW PIT
GRAND TOTAL 1,538 1,538 907 907 1,088 450 450
SAY 1,550

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.

balance_sheet : Balance Sheet

3/5/2014 7:.05 AM
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m I | INCOMPLETE PLANS

3/86 DO NOT USE FOR R/W ACQUISITION

PRELIMINARY PLANS

D0 NOT USE FOR CONSTRUCTION

e

™

=L- POT Sla. 24+22)8
-BL- 103

\ ‘.
/ =L R \
6402, ‘A

~L—~ PT Sto. 20+0048 - \

" Begin Project B-4608

30" RCP

. ’ rd ‘, * : ﬁ? -
Sta. 11+75.00 -1~ ' / . . & s SO S
' . : ) r £x5 — ¢

~L~ PC Sta, 18471 e wod ; = /W&/ /

REVISIONS

T RESIUAL

e

ROADWAY — >
— _E”BA_N_’_(U_E,NL @

#000° i End Project B-4608

N — /
- TQR}{AME‘{EYAL :
~3R, g RESIDUAL PR s Sta. 22+00.00 —L—
~L~ POT_Stg. I0+00.00 Hooos REMOVE /AR 5 | cORelulte < T e ’
' EXISTING :3Q l§ I3 : FiELo ISt
BRIDGE (54 J / § N oo i " 1%
k Q" N (t\) : 8 I
; [y B | =
/ JIY [B-02  § e, SETon s
RR SPIKE IN BASE OF PP
N 647808 E 1809194

ROCK QUTCROPS

NOTE: BOULDERS OBSERVED
THROUGHQUT STREAM BED

-@182 (NCDOT-B-4688 Rondolph County\CADD.GEOTECH\PlanProf\B4608_Rdy_psh.dgn

5 sﬁé\ssP
Al.gecan

-2013 i3
ect:

J

2SCEEB
\Pro
Locs.




1
1 “
1 1
i b
1 ' wy
! 9 3 b4
g S |
S S Az
1 1 -———— [3E]
: o 8 7 T ! D"wm.-m
-- =
i y = L 0T : ; : ---.VﬂMCT
8 " RN ” e o0&y
| Ry 7J. d---- | ) t [ ' [ w
) | ” I T t 1 ) L “ " P“BE
) ! , nnluwun_ ’ ) ) b ‘ I 71 |H.||,_m
' ; | - t ) Lo t ' ) Vl
t NEEEE. H t -
1 I “ _—— ".. " — t ' o ” : ' " . NAHT
y w " ||1|n||| n " " ||||“|| t ' o e m“P
: _.rw sJ. —d---- i 1 I _ - ! ' : Al ' P,MN
! o ?J_ R , ) X “| ||||| 1 ' ' L ' ' "GO o
! 0 5 I : ; ; [ T " ; b . ! ! NT..,.,AM
I e ' 1 H . ! e : ! ' i TD
s ! ISy } -ttty 1 1 t —-—- - “ _ “ ! o K : ' _|||| G_ a
: w ?J. - ! " ” --em-- “ ) | PR ' u “ ||||| - QHMT
! 2} M R : : i - t ‘ 1 L ! ' ' A ! E_TC
; _ m. beemeee ' X : X |||||M o { : i ._ ||||| H ' s U k ! D"SE -
i i - t t o el ! : o ' : L1 ! ; IJl
s 3 T | _ N | 8, T | | R | | -
“ | i | | " S | ! B-ETR . : | | B N U S Sag
g | b . " : oo : : " rEE : - S o N R >
z ¢ 0 - _ ) ' ---- i ! B D ! ! ! -4 —_ N . D_ -
e PN |"|n—./|| ! ! - H ) H e o Q 1 t |||ﬁ.||’| ! ' — ! —:d R ! ' A.FTl‘w
b |||_ “ _ L ' s 1 I t “ B “ nnlnnnn ! — ! —_ L - v 1 ' O+mno|
i1 _ | “ — ” | 3T | B R N | ) 3
! “ yv||u_|- " : ) ———a-- s " ! ../y-E:uﬂn M ! ! - ' #:C_ L ul N
! TP _ ; ree- : : : B AL _ | | 1 S o | S
' m||||" | : oo ) I : R ' I 1 ' ' ' — ' ”R_nnnn “ : 3 T n
. Tttt ! ; SR " : X L ) LT I e ' | —.._ |—W|||A_~ ! : R_leldm
2 ; ” i T | — ; ) Ty ; " ~ 2 ” - ey t _—— K #E_ ' ” nn...le.ln
5 | ! 1. : ! : i ! ! B _ _ o-s ISk =! | e E
I8 et | L | | | 55 | ” | BNE I o
3 | . : ) i Ty | ; TTVTE ' 1 ! 1 ——— - T
F g | | T | | i S | N ’ _“D% 2 | UeZ |
i IRt t 1 ! o I o ! ! NE ! : =
]! ! : xhim _ : S ~ R T ~ !
= | - | 1 S | | R | | -4 s | oS8
3 : 1 il : 2] i ---q-- 1 ) ) nunnnJ»u ! ; "|— —R—/VL L : i
& “ |_r|||| i 1 = —| |__y|||| " “ n |.M...m bﬁAu “ ( ) "— m F”—M—”m nluwll " N_v %
o
& - ( ) RSN 1 1 ) o ' Z
-----8 ! “ / ; m, 1 5 " L - Do £ L . " I _T ELL" | LHA._.‘..-%
| _ AT S B I R A A b N . BT
| u ._.||"|| | ] — _m SEEEE . : ) W 2 4 I ' s Sl TS N i ' R N“OH
‘ e ' ! e Q. N ' | ) .Ouwu_ i i “d F~ “—W—: : L i 5 o
hd ‘e - i \ ; - M {--rec ' ' ! RS 5 ! ' ! : S 1 N “Vlno--.n " O"wU
e T | -~ t ' === wy | \ -t ' ! D 5 S o)
5} ' ' | ||.u,KU N : | R ! 0_ ! ' S ' A I . = ! R" O||3
k¢l T ' | ’ L, m Q — tQ ' I ' [ H e e ) s < ‘R/ l ‘ GN.R.
! " i t - —— - : ! R
o t ! P ] = L S i ) O aiaieh ! _ AR A [ :
_ : " U =% bl : | 22 ” _ o ) L g T
' S | | = 1wy cLa}- i _ ' T ! ¢ o \ ! o _ I_._.
S ! -r I ' ‘D Qs T ! TGS = I ' R ! ---n N
& - P " IR 1= : | LSS ! Q R ” n ! .
' N I [ t . | | I L _ ' ! b 3]
e ! e i s P R R L e o L
: : " ) D T ” et P i S X W : - ”
: ] S o S L >00 “ TSR ! 5 _ WE | |
N | : S <y o 8% | ! i ©) (. e n “ o
= e | e
" m S | T W o2 I & \ wm.r,-;.n,m E SR S
: ) T ! LN I RGN = '
m | -.Rm-- T | = S | | N\ L8 ‘ez I | |
——— Lo 1 1 1 — - T ~ J B
“ lllll wl ||||M“ — “ “ “ |||||| ._w Sf " " “ |||||| ﬁ —-— "e ’T"’//lﬂlbLl “ “ “
|M|_|..1 “ |||||| ’ b i ! T X 1 " IIII,_.I W ’ _m Bl Sk /\/O ' I “ S
- " _ 2 B o e ! ! _ B w = ,C" N : ! S
B ' - - i -1 = = _
| i . I D L i 1 ! o ! ! o /.O = ‘ R !
: booooooTry - ! ! S ~ : IR ,A—:H S ! _
- SR R
A— A AR : | S : | " S g 12 ” : |
B--- “ ; A = ” Bhbby | ; Lo = | ru-l-Auua://\ “ ” " .=
hahaieid 3“ ' H - " < ——te - : ” : ——he ” = lnlﬂlw —N’/ “ : N
A AR LY : . T o
! : AN : ! i : " = 3 =R S |
} [ ' M. ||||| Oh “ | B e 1 ' 1 _——— &) ( o } —/: e ' X
: U ! , ’ \ | A ; H | ” ||||| ™ ; O | BN | 1
. ' ! X v_ | Lo ) 1 1 Sl = ! Q< 1= _ ! ' -
- ! X ) Y e h | ! ! SR _—.uur-u _ —/ ! _ L
o ! “ | | / = ot " “ 1 -t ' T|17 [+6) :/ i “ S
| ' bemee “ ||||| " ( ' fm o ' t --4xt “ = v N “ o '
| l ——t— \ %ll - ' | ) _————— 1 t - = _— L H ~J . N |
- : = 1 t -
: heees ; -+---’ = X ‘ -7--- | _ i - -~ ! \ B > /fn¢,- (] " _
-—- SRR \ o - o
B : = S i ! | N, g | R RIS e
..... T : | g 18 T ! ! poeeee \ S8 R e
| | oo B S | | | oo | | . &0y i Qu--GL_ _
| . T . i . ' 1 | @ f L - N ] !
—— | & | : m T ! | =4 | o = ,--;///-m- T |
||||| | | 3 = = -t 1 ~heeoo | =, Qi _
|||M|”1 ! L IH'Q = " |||||| _T “ “ “ |||||| “ “ W"|||||H" ’ ///u ; o ey
o . ! X T o ’ NW i | : ; -t I 1 ’ - T — | ~a ﬂ“_ ot
! : T = oo ‘ | ; ; T 1 ' -—- t ' ’ o -.|I_||| t
_ ! T = 1T i | : i ; | 3 B ' i ’/f ——— e 1
| ! -——-7 < ||||ﬂ.. i 1 i _—— i 1 ! ~ I ! ’ ! . ! !
! . , I ; X | o1 : : I Nll_l ' t —u o ) I
“ |||||| “n “ T H H "- |||||| “ " “ _lnnn_un_l_ 1 / ' . T f/“// “ !
-8 | ; ”& —” o I O~ ' ' ..::n\ul M ” ! n|;—|n|‘u — :/ ! ! =Y
T ! ! _ S . O I | _ boeopo s d
) ) e L V. ' ! . o ; " X “ ) n \ | \ X R ‘
el g , - B
h S— : L2 : . ol ” : 3 - ” A |
' N , --t o ¢ i 7 ' ) I -1 ' - ! !
e | 1 - - “ ful : ‘ _||..||5. f ' .ﬁvllllB ” ’ “ l.»nlllﬁ .’” ) ' “
-8 | | . S \ . i +: ! o _ = _ -} AN " o 9
T “ A s o : S o - Tl L A
| e . : Y YT AN k- Y VR _
| ' _——_ ! LA t ' f .I_|||| ( 1 ! . / ' ! |_|&// ' ;
\ L. | i iy _f ) N R ' { |A||. . ’_ --5 0 :/ ! i}
o | 3 _ P : | RS | - oo L
R 1 3 I ) - s ! o RN ' -8
T | | - e ! : L | | Vi \ % N
X ) S : oy R W ) s t e ¢ ! N i ! o i
| “ - R ! ! S - ” B Vi \ Lo “
! —F-- 1 [ - | ) ) a- ! : ! -2 h —_ _—. R W .—/ ! “
e ” ! | 2 b ! booo- ( ” _ R : 1 u L \ »: " _ o
- 1 - REERE 1 -
—mm—- AWW m i ; m ' ’ SR ) m m B e ' ‘ C "— ||.K«..| m— | W m feedes
||||| t ' it St I e ! ! ! [ N L
| ) S ! n|:rl|.”| , | ) X R — ! ) i “— f "— _-uvu—,q,nn_r !
" T bt | e : : S | \ SRRt | |
T | | O L T | - | U T | g
R : : : ” Lo ! " : e ! _ “ | |
- | -—-
u “ A : , | | S " ! : Ay | | . |
A R L, t t 1 NN
| T | | A i | | S 1 ) | S | | |
B ; " : ooy ! ! " " " '\ . 1- | | _—
T B A : L ' -k --- 1 t 1 R T, t S
| | e ” e | m e | ” | . R | b |
) , I e .M 1 "\l 1 MO ' t ! R ! ” " o : !
! T (e : : Lo ” : bl B : L - ! "
R SERRERE 1 ¢ -—-
TE | | o\ : - ] : : S : “ | oo : : | Lo
- ) I . ! ' -l ' ----k | ) N v ! L
m | \ : : : T ! ] ” | | W
PR ! nERE i 1 1 fmy- -~ ! 3 ——— ,
_— ] | ¥ | ” — | “ — g | —— m -
24-- ! 1 # ; ; ~---t ) ) L T _m : ‘ b T ' ' L 2
||»|2_ _ _ ) , Ao ‘ ; ) -m-- “ Lo 1 el el ) ' | -—r
| " " “ ||||| /_ﬂ T ] " “ “ ||||| " ! [0 L 1 ' n _r nnnnn “
" et bt ! : SRR o 5 e ! S | |
- -- RRRRRE 1 --
ek ) {7 : SR J | | S _ Y. S : | |
By : - “ e : : S 9 ! B : : g
e | " _ | e “ : | ER 0 | | i
, A besaooen ‘ . | \ ' fme e i ' ) R ! ! ! Lo _
. _ i ; / T H \ : - : " ] it ( | 1 --- 1
; b : po ! ! ! I ! : &l _ | S |
: T o T X ' [ I ' ' Lol > I ' e ! ! !
%)
-ulwnul “ “ _n ) — i e v “ ; L "r (%) ' " |||||| “ ! ! G 2
o “ ” “ o X H — i 1||“|| “ “ ” ......l.r ) W \_ ————r 1 " “ nnyld_.
- | ' I 1 -——
: S— | | S N | el ” | G/ | | T - |
” |"||||| “ “ “ I X ; : |||._Fx|| " ” “ |||MA| \|“ 1 i —_———q-- ( ”
||||| | : 1 R | . ) .|||| 1 ) 1 Lo m ] I ) L ! ' : o
. | : : T ; | H iy 1 1 ) ---7 by ) | - 1 1 -8
nn:..3" | i - - oo : | | T ; ' 1 e o 1 l ) [ t ' I ‘,.nnnl
o X : ) T P, ' i i ” 1 I e ) ' s ||||M. ! ! b _
| : e | < : T ! SR : " L : | L |
| ; T | { TR i | X b l 1 3 L ' ( l . H !
B ) . & »lrsl i , ) et i 1 s ' ——q- _ ' 1 l e u '
“ T | X x o : : i “ - == | ) ' U 1 | ) e ' _ '
W|_||| ; X ‘ llwln u “ " i 1 1 t ———— - ) “ “ ||||.”.. ” ! ! |||/..MW
T : ; : 4neees . _\ X Ao ; | i - | ) _ ) ——k--- : “ ' —-loo-
! ! . ! . ) L I I t [ ) o '
! S “ 2 S " ! oeeene T " ! S ! : e : "
; T ! S e ! AR ! ! S [ : " : :
_ N R ; SR ' '
||||| ) X ) 8-- i : ) —r-- t ! ! R t : i 1. I , o
...... ¥ | “ wu | : ] : : ER— | i | | | g
| | A ! " e | : : oo “ ” L “ | | G |
: . T , G | T H " | |||||“ t t L 1 t a | riﬁnu ‘
I m——- : 1 = Lo 1 ' o ! ' ' o ! ' ! O :
| Tr ; : TI” |1|“| “ ” h ||||.._v : t ' - ~ " u " ||||" " '
- ] o
B : B /| ! I | : L _ : S : | " _—
" “ u |||||| J” E/\ . oo " “ “ “ |||||| t I ) e m t | " .."||||| “
: Foeeess a ” : T : | “ b " | B “ | I " |
e " " bt m | omneee o | A U | J— - g |
llllll | T I ——t - 1
o | | e VR | meeees | | | A— ' A S T 2 —
T ! ol " | oo a ! ! R | | / S : S S e
. L !
“ bonnened : | — ! | ! S ! | | R : « 8 ! ey
¢ k- ! : -l i " ) B T ! I ' ||..\.._| 1 w-a/_d ' I
oo ! “ ! P : | | R “ . | 8 _ P
..... <0 ” “ e ” ! o " ! SR |g = _ —
- : . oo " [ " AR : “ | S : S RS | —
' : -t ' ! : ————- t 1 “ ----a- 3 ' I
H b | ¢ | L. 1 I h P ! % 7J_ 103970
R h | ‘ o T ' ! e~ ; i Ny 1 9sx\HI3
8---- : X ” |u||| ' 1 : ——r - I ' ! -8A9YE\
||||| 0 , i . S t 1 I “|||||| " ‘ : -1ex-00g-g
i ! “ s E I “ S “ 3 " : -
' ) e ) ' 1 e !
“ " ” | " R "
R------- X _ " s ! 2 ™
= - - | .
..... N | iy S ® _
' ' s ” —O -4J. s
" el M 0 uw :
-—t -
LS ! S M _
..... ._ﬁ" Ry o] !
! 3 s
) |
h
1
66/£2/8

-6z
€0t £102-83




'
t
) ( : !
( |
— H | '
w n - _——- |||||»|i||0r.|||||||r1||||.~/:|v
. OSSR VU S
L P
) N
- e
PSS S}
R D W
T RS —
f=] . g ..Mn_n e
LV, > 70
[
mmmmm et n
[ R, P
S . —
5 T O )
O e
fre] st _ i 3 e
R - B ||||||N4VI11H;V..
& v Ammmmmm e — S . \ 0
e e e e oy
- ey
Y E 8
g S S -
1 - - T .- 1 T o]
> i g J.‘Nsxx‘u
= + = I I - ) R S ( G Q
+~ S.IJMD
= 1 E_TT
o I Q
i” Own
1 1 W w
‘lv.v.lllhlilliln||||1||||||||||.V|x“'1®||5
d 19
_ WDRDI
NS ) D:_
i 1 A___ T
< 1 | _N
N ———— |||O._'x|OI»x
T T B _l T 9 P Vg ! Q
R R R ) ; 3
> M_ ) _2B
L “v '
| ) ) MMH
'
| ~J D
>, ! ! R.Mrl 0
+ + -4 - ¥ 4 [P O S Ao Wlu
- E.‘nl:nv n 1L 3
= D
i < EEN
Q. = < HR <
YRR .
N |Dv F DO
4 = z
Q) t ( P
~ Gm_ ' [
o O | ( INH
1 L el
ﬁf;flllllxlllllnl!ll . |||_||||Ew
O ! olu 2 N“O
[} _D
\A S [ G
h ~— | m N ) Oan
Mm ~ - o
I - R |||||GN: ~ 2
© [N Yo O
l||||1|f||d4|l||| Q
= Y =
N ||T|||J|||||I|&_ W_
[ = r
i
[ S P = = r
———— " <5 T r 2 /u & ">
ie} = |0 yn. - x D S s |
R e T
S PR .
rmmm o
={m qCv A QO
=l U T U
334 Tno e S
(=3 N3 i =x R
A
wdoL
—_———
P A& ™~
.4 -
. R
L1
U, = SN RPN PR =t
-
0 S| ¥ 3 S _——emm e e e . =
= T =% T r T t —
B e TR
— <
. r
-
[P ' ’
RN PR [s's8
-
[ o | ——bk-qd--4-4+---- - - - - - e e
ol e — = o
. fmmmm e — |
[ I
S R ..U ¢ i 1
= g g U oY
Oy ’
7 - - e Y <1
g N
-
[P Gl T
O N |
s VU Y
[y YL -
m [ L] — %) ’ 5|0 /—.0
————— RN S s L B e S ||||k||||||||||||| e e e Y- -
5 R . AUwL
P
_—— - ,ﬁllnlll»lll -
! O
PR ’
|0||||1L -
- -—— g 1
o~
JEGRPNPA. T U T
- - -
- e — . ——— .- -
lii..lusl_llulR = T+ - - fl’
Q “U = R —' P ————— l’ll i S 4 : I T S
O D =0
e P S ————
R S Hp
m_ ’ _
Lmmemmena
- e e e e
La-_1- [t /
iTe] R Y R ———— g R, S U N o §
.
’ R
L
- U P,
L L
R e
R tE R R 2
Q M < — - FE S |||||||||||:|v|..Wlllnlllﬂnnllluo.
- T T A r T d ™~
B el T T U U SR ——
= r T [
o~
——m——— "
S . -
~ /—
i T - = B B e S R i UG N T, A ¢ |
e s} M 0 ——m e m 4 — o - — -
P
l/fllllln.llllllll_lll
s —_————
I JE PN /
| = ~
(=] ek S P O SO TSN o
- R Ut VU U
RPN |
JRUISS SUINE I R U, /
3 , 5
& / ]
wy B —( [ B, A2
- 1
_————
-——
e ———
————m o=
J--- 152 A T T 1 r o5
B m. /f
w 2 - e A G S A = |
/ + - " r + -t
SRR U U P
[
-——— ¥ =
O PR < ~1 - + 3
~mmemg--- -= - Rk Bk - B e e —————— S S U U gy T WP
ile] e [T
-
PR D A VU
P [N 2 o}
| - - 31 A - -——— F
o - .n&||||||||||||||l|||||||||||| R mmmm e L&
—_——— - -
———
! [
R .
B e e &
t t
0 ————— P W . .
~ T a r T hal 14
\ e e oy
e -
1 \. | _
JRpmp— ' re--===--1
PR
Ry e \
o - [ S S G SR SN
e —————
Amm e a
P
— )
5~ el
ied I § PR iy Lo____
_— U VU U
N (RSO
——_——— o P
R
A U
PR, e S I
- o S
Q [ . PR - ||||||||||||||||||||ﬂ|||||4/0
e e ———
B e B
- -
-
R S it +
e r T T
le} O B, _———— g Y |||L||||||||T|t:|||x+|:n||4/£|u
= - P
- + + + t
.
-+
e pmm e — I
R e LR
3 d\:d
(
|
bb/€2/8 shoafo 4

0%l €102-834-52




H s t t ¢ ' ) ) ' ) ' ' ' ' 1 ) 1 1 1 '
. ' “ " t | i 1 i | EJ_ 0. EJ_ O. EJ. 1 1 1 i f )
t t i 1 1 1l ] t + 1
m “ 3 1 3 1 1 1 O m w0y Yy} I N "y ) 1 t i t (
. ' ' ' ' ' ' Ny L1 My My Ny »y My ' | t t ' '
] ! : ) . | ' ; ) ( ) : i i ) | " ) | i ;
£ S e R e o N [, Lo SR DR, I, Lo P S, [, Lo Ao mmeeo e e eem e [ I R JE P, [T Lo 1
wn ) N 1 r G 1 ) 1 i 1 — t T H 1l ] 1 1 H bl ) t ™~
) tl 1 = 1 1 1 1 1 t t 1 ) i 1 1 t 1l l 1
) i 1 T il 1 1 t 1 t t t El t 1 ) t H 1 D‘
' ) ' 1 | ( 1 i ' ' 1 ' 1 1 1 1 1 ¥ ;
' I ) &= WN t § I i 1 _ t I t ) ‘ 1 ) ' t : EnNN
1 1 $ 1 1 1 i t 1 1l ~ H t
K | ' t M t t ) I H _ : : ' 1 ' I I ' 1 1 hIU.“WO
o ||||_||m ||||| [T IR AU I R __ P S ) o 1 ] _ _t ot 3 i3 o I T S ' - 1 _ V. it <
i T B IS [ ¥ i 1 I e [ [ Sy A 1 TTTTrTTT T TITTTTTTTO [ oVl e B O
b I
) ' « | 1 1 1 1 _ t ! ( 1 3 1 ' 1 ' 1 O,DC
ji%} | 1 t M ! il 1 1 i) t ) ) $ t 1 1 i t ) Rn LI
O®| ' 1 i t t i 1 l 1 b 1 1 ( ) ll t + 1 t
zlo ' | ' ol ' : 1 ' ' _ | | ( s t ! I ' ' | [~y Rl
wlo , 1 I SIS ' ' ' s ' I 1 t i t ! ) ' i 1 {on
fre] = ) I | 7o) M ' 1 i ) i I 1 t ' ¢ 1 ! 1 I I vy U
[T [Te] ' 1 El t ] ' t 1 1 1 il T 1 i 1 il 1 1 |H| Vs
w — -G ---- r-=="-"-"r T ST M |||||||| | roTT ST TS T T T T T T s Lttty Anfieiied TEssses- AT [ roT T T T T~ AT T T T T T ImT T FeTesEss e S Lt _|I||I|IN4¥ X
oy . o ' ' s i i t ' .._ ' 1 ' I ' I | ) ) ' M.HT hd
1 i |l ' ] _ H 1 L t 1 ) 1 1 ' ] 1 J
m ¢ 1 i 1 1 i _ ¥ ! 1 1 1 il t 1 1 ) ) 1 VP
o ' t ) N 1 i H + ( ! | | i 1 ! ' ) ' ' P,MN
o “ ' ' ) w S ) ) ' ' ' | ' t l : 1 1 I ' ' i
) i 1 W S B i 1 1 i s _ ' 1 ( i ' | ' 1 ) ' _GO
o ' 1 | 1 1 1 ' [ ' ' ( 1 t 1 | 1 ) ' N.I o
B e ¥ T 1= (=R S S bomo oo prmemoes 3romee R R SRR Ammnmee bonmees b Ammnmmee- ommnee bone e doeee oo e R I
N i ! n@ ! ! ' ! 1 <! t | t 1 t | ( ' ! 1 Q.ME
. ' I S 1 1 1 ) W _ 1 I ' 1 ' I I ) I ' e =
¥ 1 t I 1 1 t 1 t t 1 t 1 1 1 1 1 )
0 : ! t ﬂNu M % t I ! I o] t i ‘ ) s i I 1 1 ( D_n\TuC
1 H 1 & 1 1 1 1 1 U~ r r i I 1 1 1 1 1 i ) E
i 1 1 t L 1 1 1 ¢ t H |l 1 t 1 1 1 1 '
Al o [ voolwmbrde o [ Lo Ao _||||»|Sr|||._||up |||||||| IS el _. R o [ Lo ___. e [ >0~ 0
© v ) M 1 0 [ 1 ) l t i § [ 1 i ¢ t i ( buo n
o~ 1 LLI
H ' ' Ry 0_ = I v | | Q' ' ¢ ' 1 ) I ! ( I i W_RR
' 1 ' 1 ' 1 ) : t s 1 1 ' ' t I t !
o , l ) =T % ' ¢ 1 i = t ' ' I I ' ' I I ' o -
i 1 1 t I t ' ' ]l ' ' ' 1 1 t ' t t ¢ [a Y]
| 1 ' ! t ' ' ( o — ' ' 1 1 1 : i ' { t A__.._IH
| ) 1 1 [} ] t 1 R_ 1 1 1 1 1 H ) t i ] 1.
! | | ' ¢ 1 ' | 1 ' ) ) ( | ' s ' | ! VA
F---- Fo-=-=-F To-=t--F o A= e - reo---s-- qmmmmm —----- Or------- Fo------ a-------- - T------- G mme- jmm s Fo------ Fommm s (mm s _-nn-s.nOKﬂmnnU»nAw.
1 1 vy t i) t 1 1 ! 1 1 L 1 1 1 t t b i -
- ©_ | ( M M 1 H t ' [GY] — l l 1 ' 1 l l ' i : i~ @
o - 1 t () t 1 i t 2! 1 1 1 t 1 1 1 t t ) 1
z © ! + t H ) l t ~t — 1 1 1 1 t 1 1 1 ] 1 M_M
I - | ' 1 1 1 1 i et 1 1 | + 3 1 1 i 3 ' O. I
1 i i 1 1 i 1 1 1 1 1 1 1 1 1 1 ! [
0 ( 1 ! 1 1 “ t Pb_ \ ! ! | 1 ( ' 1 H i ' R_MI” 7]
F---- s = Sl TlMuKﬂ. ||||| m—————— - L 4--———m T dgR-——f--- tmmmm— - Ammmmmmm o e R P Jm—————— e P - ———— - Fo———- Hh-».thxAﬂ
t 1 ! 1 ! il 1 t 1 1 1 El t 1 1 ] 1 1 ¥
i t I w [%5] % 1 1 1 s E/\ 1 1 1 ' ' 1 1 1 ) t ) -
1 ( _T Pt 1 1 1 ) t i 1 1 i 1 ( 1 I ) 1 t _D
1 ( | B o | 1 1 i t 1 1 ' 1 t ' 1 1 i 1 N_ G
i ' i T 1 1 ) 3 ' 1 1 1 l ' ' 1 ) ' I Ll
28] N
I ' _ﬂ Q ' ' ) ' l | ' t 1 v | 1 I ' ' K._.AIM..I-
H 1 I, Y M’d,‘ r 1 1 t 4 1 1 t ¥ t 1 t 1 1 1 1. R o
||||||||||||||||||||||| - - %) [ G P | U U U [ G | S 153 - A
m“ ”1 [ = N 1 l ) s ¢ A— 1 1 t 1 ' 1 ( | | 1 T“DO <
1 t _S = n\w N 1 ' 1 ) s | I ' ) : 1 t 1 1 1 T A
) I i ' I 1 ) s 1 1 t I ' 1 ' I ) I t
1 v _E n;u_.‘ v t 1 |l il — 1 r r H t I t 1 ! 1 E. w
1l t ! t 1 1 ) El t 1 t 1 H 1 t 1 1 1 _N
| " BN : | ! ! " " ” ! ! | " | | %
...... 2 B | s S AP Yoot Y
| i ) (%) i ¥ T ) i T b i [ i | i T t ! 0
| 1 _T 2 [N ¢ s | 1 1 ' ' 1 1 1 | ' 1 ' i Z=
1 1 1 < t ' I 1 ) t ' ) 1 1 t ) t ' ) U_OH
1 1 [ ! t I 1 1 — : t 1 1 ) ' ' ' ' 1 O
( 1 _S .t i ' 1 I 1 t i 1 t 1 ‘ 1 | ' 1 O.D
' 1 i o S 1) 3 ' I I 1 ' ) I 1 1 l 1 ' 3 1 [pw]
' 1 .E Ay ) ) ' ' .\ s ) 1 I 1 ' ) t ' 1 oz,
m_ t ,m s 1 1 ' ' 1 1 | 1 t ' ) 1 1 1 ( G. O o
lllllll (i o Ik Rkt by i dhaindaing Euinthahathaaiiatath Mt S At ittt St e et Sl Bt bt nfli e St i Rl et ' ~ T
[ t 1 CRE Yo I ' t 1 ﬂ 1 1 ( i 1 I | 1 1 | ) [
' ' 1 A I 1 1 ' s i 1 l I ' ' I I ! ) ' 1> T
I I I ' I 1 ) 3 ' I t 1 ' 1 I I 1 ' —im =
) l _L + I I 1 I \" _ ' 1 ' ) ' 1 1 1 | ' [
1 ' 1 1 1 1 1 1 4 1 t t b 1 1 t 1 1 1] 1
1 " I 1 ' 1 “ “ " “ 1 1 t il i 1 ! 1 1 i 1
1 i |8 1 t t i ) i t i 1 t b 1
llllll 0 |_||||||||r|||'|||.r0| m...lnbumllll|_||||||||r|||||||L||||||.\Ll||V|| |r|ll—lnlnklllnllan|;|||||r|||||||r|||||||L|||sl.\l|.||v|||||r|||||||L|||||||L||r|||||r||«\;|yrt0..|..|5
N ) 1 o M 1 1 t ] ) ' ¢ s 1 1 ' ' s ' ) { ™
“ : @« g =3 : : ! by “ ! : : : : " " ﬁ :
l ( l S ' ' : ' ~./ 1 i ) 1 I | ' I ' I ' '
) t 1 t t + + t - 1 ) 1 ! 1 1 ] 1l 1 i ' il
1 ) ! t ¥ 1 1 ! 2 1 — 1 1 1 1 1 ¥ 1 1 ) 1 '
1 il ! 1 i 1 ] H v 1 ! 1 t 1 1 1 1 1 1 ¥
...... . 0 R A ) e i D g gy (S 0 Uy U IR =
N I I 1 v T 1 [ —u_ ‘— I ) N T | 1 1 ) 1 0 I ~N
1 1 1 ll 1 1 1 1 1 1 — — 1 _” 1 3 t ) 1 1 t 1 1
1 1 ! 1 I 1l 1 i 1 v — T 1 t 1 1 1 1 i 1
i 1 1 -~ ) 1l 1 1 i 1 1 1 El L ) 1 1 1 + 1
: 1 1 fand -Alm 0 1 I I 1 ' — I M— I —: ' ) t I t ) I ' 1
' ! I B o= ~ ' 1 1 1 ' LS t NS ) i i i 1 I t )
1l 1 1 P M _ 1 1 ) 1 1l — t D t ” v 1 t 1 1 1 ] ) 1
1 J t = ‘ | | ! ] t ' t 1 3 | 1 | | 3 !
|||||| e e LT 5 TR Mlm{n0.|||||_||||||||ﬂ|||||||._||||||||_|||| _||||1|||,@w|’1—.|v_||||—:.~n|_..|-|||||ﬁ|||||||4||||||||_||||||||1|||||||,_...|1||||n_|||||||n1|||n|||ﬁ|||||»..b
! _ ; gl “ " " S B N N N " ; " | ! | " !
1 1 1 1 ' | v ' v~ S E— ' —” ' 1 ) | 1 | ' 1 '
1 1 1 ' t 1 t 1 —_ = — B R t : t 1 | 1 1 1 1 1 1
1 1 1 | 1 1 t ] 1 t t t 1 H 1 1 1 1 1 1
1 1 1 [ 1 t i r ) E _w _ _ t _/— v l 1 1 1 1 1 1 1
t [} 1 1 1 t H L U 1 t ! 1 t 1 1 1 1 1 )
|||||| m T [ A |—TlM||ﬂv|+a.|||A—||.||||—W|T|||||1lvlnll|||L||||||||_||||||||T|||||||+||||||||_||||||||T|||||||4|»u:vm
' l ' [N Ne 1 ' t ' 1N (. t - t ) ' 1 1 1 1 ) i
l ) ' H_ + 1 i s ' — — e ( : ' l t 1 l l ) l '
1 1l t t 1 t t [} v v T t 1 1l 1 1 ] il t
) 1 ' mu &~ 1 t ' t ) M = — I —/ t s I s ) 1 ) l '
1 1 ( I3 A | ' : ' B - 1 ” 1 t 1 ¢ 1 1 ' ' 1
) 1 t @, 1 t t I — — O 1 # 1 t 1 t ' ' ¢ ' )
I i ' 3 ' ' ' ' ) = . — 1 —: 1 ' I t ' : ! ' I
||||| Y- Y VU QR g g i g R SR AU UUp VIS U FNPUPUPPE G Iy RPNt SN T Sy NS RO S IR SR DU SN SUNpIpREPPT SIS SR SRR ST
1 v t ! ! ¢ 1 ' _.— g |— [} 1 .” 1 l \ t ' ' 1 | )
' t t ] T t i t t i Q — 1 —/ 1 3 1 t 5 T i O '
1 t t oy ) t ¢ t t 1 1 1 t 1 1 i 1 4
| I ' B ~ t ¢ t ' ) >= N 1 : | | 1 ' : | N Q i
! i 1 m. - t t t t ) A ] _ 1 — —_ [} 1 1 t 1 t ’ t
l I ' =l I ' ¢ ' et 1 A " ' ) 1 t I ' ' _
| | 1 SN i t t t o~ —._ ] ”K i 1 l t ( 1 Q 1
||||| 0 N g S S ronguuiN SIS |||r <L NG S SR - _ires-lo
: ! " : ! ! " " ST " ! ” ! ! o
I I ' ) ' 1 1 1 = —_ NS ' 1 ' ) ' l IT ' _
t t ) <3| + t 1 ' ' g _O ”R i | H 1 H i t '
i i ) ~ | t ! 1 i <+ Q2 f T ; i s 1 1 1 ' 1
1 1 1 O d\_u l | | | \ —_ —:_ ' | l 1 1 1 7 i
) 1 t 1 T + 1 1 i 1 il 1 H 1 ] 3
o t i M N_ [75) t i ' 1 <C Q) ”E ' i s ) t i ~ ' ©
|||||||||||||||||||||||| hathe Bt eyl mindinfintil ebaibeiiadiatie it 1 i Sfie i bl i) - - s St et Eenfhdidieniieiee i Sl e ik Rt bttt i infindindialing
" ; [ Gl ; iy _ _ S TR ! _ u ; H T r j
' ) i t ' 1 | R :_L t l i i 1 1 | 1
) | ' 1 1 v i ' P~ —_ —/.M ' ' : ' 1 ) | |
) 1 t 1 1 i i 1 :— 1 t 1 El t 1 ) 1 1
' ' § | 1 ' i “ H_ ( H ”. t ' 1 i | 1 1 (
1 | ' | 1 ' s 1 Wy —_ —:_T i 1 ' ¢ | ) 1 (
1 1 ] 1 1 1 i 1 1 1 t 1 H t 1 b 1 1
...... A S SO s SUPU U S S I -.-._-._Aln.-- 0 O S SRR SR SN APNOUUOIY S~
- 1 1 ' ) ' 3 ) > —_ —;”.Vl ' | i s 1 i 1 ' —
_ " “ | “ " “ " QR Iw e ” " ; “ _ _ _ |
| ( 1 i 1 i 1 ' ' w :.C t t 1 i | ( t s
1 1 il 1 ) 1 ] 1 G —_ — _ — t t 1 |l 1 t 1 t
1 ] 1 t 1 i H 1 S 1 ”“ t 1 1 1 1 1 | 1
1 1 t 1 1 t t 1 1 t 1 1 1 1 1 1 l
| _ : _ | : ; i o__| o : ‘ ) ) i :
|||||| w 5 e e e A —_lllillr.:l|||||||,||1||||||_||||||||_..|||..|..l_llltlllllunlnl..|||"||||||||_||||||||ﬂ|||||vm
1 1 t 1 1 t t 1 U t t ¥ 1 1 ) 1 3
1 ' ¥ 1 + ¢ 1 1 d / t 1 ] 1l t 1 1 )
1 t 1 1 1 t LL — —” 3 1 1 1 1} 1 1 ]
+ 1 il 1 1 1 4_I <~ 1 H ] |l 1 t 1 t '
) t ) t ' I f ' ' ) 1 ¢ I : l
1 t ) : t ' (o] ) ' I 1 ' 1 ' I
Q! 1 [l T t i 6 u—l .kﬁ T 1 t [ [ 1 1 t 1 Q
nnnnnn T e e R el T R b i n¢ ) ettt ' e A el SR SR
1 t t 1 t t 1 —/ l t 1 ) t 1 1
t ' ' I I t 1 xR s t ) ) I I 1 )
t ' I t I ] 1 —1 ' ' ' 1 ) I ' ' I
1 1l 1 t ) 1 1 1 t 1 1 t 1 t )
t ) ] 1 t 1 I|1_ l 1 ¢ 1 1l t t 1 l
' 1 ' ' 1 I I ' s ' I ' 1 I I I
5, il 1 1 1 1 1 t 1 1 1l 1 t 1 1 t 0
llllllll L e S i Lt E N g g D it ST e [Pl s e g Ay . 2 4
N ! ) ' t 1 1 ) ) t ) 1 t 1 I ' N
H 1 1 1 t t L 1 [} 1 i 1 1 t t 1 ¥
] 1 1 i l t L 1l | |l t 1 1 t 1 t t
1 1 1 t Ll t 1 1 ¢ ! ' 1 1 1 t 1 T
1 1 ! i l t 1 ) t 1 H ) 1 l 1 L t
! 1 1 H ) t 1 1 v / ) H 1 1 1 ! t ]
0_ ( | i ) i i 1 t :._ ) 1 1 1 ' i ' ' o
||||||| el el e e el _L___L g Ot JOp U SOy IR
™ ¢ ' 1 | l : | 1 L X I 1 1 | 1 ) B ) 3
! ' 3 ' 1 1 : I ) h S ﬂ 1 ) I I I ) l I
1 : ) ' I ! ' I ' I D #_ H I ) ' i 1 1 ' I
1 i 1 t 1 1l 1 1 1 1 r 1 1 t 1 1 ) 1 1
1 ! ) ¢ ' 1 1 ' 1 1 B ~ _ I 1 ' t 1 1 s '
1 I 1 t t 1 ' t ' _\ __ —J/F I 1 t t 1 ) ! 1
t 1 1 ' t 1 1 ‘ 1 ¢ (gl Q /7U ' 1 t t y ) 1 '
ot ) 1 1 ' | 1 t 1 4 S == o~ ' | s t | ) 1 ' [te)
llllll ™ l.llllllll_llllllllﬂllllIIII_IIIIIIIl~llllllll_|llllllI|_III|IIII~IIIII|II_|1|||I|INIIIIl..’ l.—lllNIII—._—wl—nTllIIIﬂlIIIIIIJIllI!IIJIIIlIIII.llllllll4IiIIIIII_IIIIIIII_Illlllllﬂltlll:n(m
' 1 L 1 1 t 1 El 1 '~ A t ] tl ¥ t 1 1 '
) 1 ' I I ¢ I 1 ' 1 -+t AN ' ' 3 : ' I ' '
I 1 ' 1 3 ' 1 ) ' \_ 0 .— QO _ﬂm : i : ) ' I I t
1 1 t 1 t t [} 1 1 3 1 ! H ] 1 1 t 1 1 t
1 ( 5 | 1 H T ) t 1 o m_ Z_ANH 1 ' 1 1 t ( 1 1
1 t ¥ t 1 i 1 1 v 1 El ¥ il t 1 1 ] t 1 t
i : ! t 1 ) ' 1 ' l & __ > —4/nu ) ¢ I | ) I I ! o
|||||| m |_||||||||T|||||||4||||||14|||..l|||_|||||||l1|||||||4||||||||_|||||v||7|||||||4|||||I|/91|||A|| /l/._||||4.|||||||J||||||||_||||||||1|||||||4||||..ll.._..|..||sl|1|||||||a||||||An
1 t 1 1 1 H t 1 H 1 1 s, 1 t 1 ! ¥ t 1 il
| ' | ' \ ' ' | l /_ Y __ I~ —____O | i | 1 ' i ' i
1 il 1 t 1 1 t T ] 1 o~ ) 1 1 1 1 1 t + '
( l 1 ' ' 1 1 I ) I JQIU _— M —ﬂWm 1 I I I | l ' I
1 1 1 t t 1 1 t ) t 1 1 1 1 ] 1 |l t 1
' ' 1 ) t 1 1 t I f 1 ~Z ___ —~ ! 1 ( I I } ! )
i 1 1 1 t 1 1 t 1 t 1 - I 1 1 1 t 1 ¥ i '
...... e = - S T e SO
¥ 1 t 1 l 1 ) H 1 1 - 1 1 1 t 1 1 |l il 1
' 1 ' 1 ' I ) 1 1 h lm __ = —7( I 1 t I I ) ' )
) L + 1 1 ] 1 1 1 i e— -_—— t 1 1 1 t ) i 1
) 1 t 1 1 1 1 l t il t & L 1 L t T 1 1 ) )
1 [} t 1 1 $ 1 ] t il m —— _” t 1 t t t 1 b 1
1 1 1 v 1 t 1 1 [} H t e / t 1 i t L 1 ] )

..... o G SO S H R NP PP PHPIPIPN SPNPIPNPIPISIPEY RPIPIPIPIPRPI & APPIPIPIY w S P ey oo el el l__.__Q
- B h T t v ¥ 1 s 0 ;. L _A— “m .—_.:. T i v l I i I T 2]
) 1 t 1 il t 1 H 1 t r 1 1 t t 1 b i t

~ .

1 t ' t 1 i 1 1 L t 1 1 1 1 1 1 1 1 1

_ : _ | _ ; | ; _ s TR _ _ | _ _ _ : ;

) t b t 1 t 1 1 t t O_ 1 1 t [} 1 1 1 t

) ' | t | ' ) ) I t N ~: | ' | | i ) ' f

El i i 1 ) t 1 1 ] u— __ —/ 1 1 1 1 1 ] 1 1
5‘ t i t 1 t 1 i t t 1 / 1 El 1 1 1 1 1 1 i%s]

llllll {Aniatiiiadiaiiathatid afbiiaiaatatad Shaiaa S Bt e S Bt el s e ¥ Sy R N It el i e ot St Sl el B

e ' ) t ' t I : 1 __ _— —_/ 1 : 1 ) ' ' 1 1 w

H | 1 t 1 t 1 t ! ! ' :_ 1 t 1 1 t 1 ) 1

t 1 t t ¢ [} 1 t 1 1] 1 !, il r H ¢ [} 1 ! )

s 1 ' ¢ ‘ i ) i ) __ 1 NS ' ¢ ' t ' I ) )

i 1 t T t 1 1 1 1 I 1 ” 3 1 L 1 1 1 3 )

' ! 1 t I | ' I ' ' [ : t ' t ' 1 1 '
o 1 ( I I 1 f 1 1 _ .— |___._ ' 1 t 1 1 ' ' ) o
||||||| e e S S 5
6. } 1 t t 1 1 ] 1 El b H 1 t n 1 1 1 ) 0

i il 1 1 1 1 s 1 1 - ¥ 1 t 1 1 1 1 1 t i

1 t 1 1 r 1 t T t t T 1 l 1 1 H 1 t i

t t i 1 1 1 t 1 1 ~ t 1 t 1 I I t 1 1 +

i t El 1 1 ) t 1 i t 1 r il 1 1l t i 1 1

t + 1 1 1 1 i 1 t t 1 r 1 t 1 t |l t +
5' t 1 1 1 1 i t il H t 1 1 1 1 1 t 1 f b “n

lllllll L S | g | g g oo (o U U 0 G QUGG SN UPIPIND SRS

0T “l [ + 0 ’ 1 1 h 1 1 v v 1 t ' s } B v O

) ) I ' 1 I 1 ' 1 I : t t 1 ' ) ' ' ; !

' ' 1 ' I ) ) 1 1 __ ' 1 i 1 i ) t ' ' '

1 + t 1 1 1 1 1 |l 1 t ] 1 1 1 1l i il 1] ]

|l ] i 1 t 1 1 1 ) 1 ¢ 1 1 1 1 1 t 1 i |

1 ) i 1 t 1 1 1 ) 1 H r 1 1 1 |l i ) 1 1

) 1 ) 1 t ) ) ' ) ) ' I ' 1 I ) ¢ ! I 1
o_ ] 1 | H ] 1 L} 1 l&_ 1 1 t 1 1 1 t + | | o
lllll b S Ittt e e e e e A e e e A e e e e e e e e ey N

1 t 1 1 1 Hl ¥ 1 1 \_ ! 1 1 1 1 i ] bl ) {

] t t 1 ! 1 1 [} 1l 1 1 | 1 1 1 i 1 t 3 !

1 1 1 1 t 1 1 [} 1 1 i 1 1 1 1 3 t i ) !

t 1 il | H Ll 1 f 1 \ 1 i 1 1} 1 1 ] 1 ¥ 1 1

1 t 1 t 1 1 1 ' 1 1 1 1 t 1 1 3 t i ) t

1 t t ~ 1 1 1 1 1 ! 1 1 ¥ 1 1 il ) il ) 1

1 i t ¥ 1 1 1 i t i 1 t i 1 1 ] t il 1 t
lllll ml_llilllllTllll||l4l|||||l1ll|lIlIl_||||||||TI||I|I|$|'|||I|'_|||’IllITII"'*’A’Ill.lI|||‘|.l"llllTII|||||1|||||||l‘||||||||_||I.|||I.|T||||l||4|'|||||l|||||||lTl|||||Iﬁ|lll|m

t 1 1 1 r t t 1 ¢ i 1 El 1 1 I 1l i ) 1 b

' t 1 1 ' ' ' _.D_ s \..D_ 0_ _.D_ O_ _.D. ' 1 1 I 1 )

s ' t ! s t ' 1 I ) I I )

1 1 i ' ) 1 1 w m 7] w0 Nl oo My | 1 1 1 ( '

' ' ! t ) 1 ! My My 151 by La} Lp] j ( 1 1 ( 1 )

1 1 1 i 1 1 1 1 1 1 ¥ 1 1 1 1 1 1 1 ]

i ' I ) ) ) 1 t 1 t ) 1 t ' ' I ) I I )
66/£2/8 [ N 0v399 19 [5=52u0
. uBpP ) T1sx"0297g@gYE\2SX\HI3 1039 QawIN(runc] ydiopuey 8@9p-8-L00IN) 2810-d99\dg9 5r28lo-g\t 5

L0%0 €£102-834-5¢




T _ —
. o [Te} o 10 w [Te) [ I7s) o
| !
z | My LLa} — La} L1 My ;Y ry L] My
T R L L L LR L L) JE Sp— et L e e e S
S T S
——— o
e
R M PR
-
PR S (R
PR S |
w n — R 10
[} ||||||m|||||||||||||(|||1|l B R - - e ——— = |vMJ|||| z
PR
(PR RV SR B
——— A
|||||||ll|||||—| .7
i -
- R TR,
(R U
PO
g A W
- =
] - g —r————— - |l||||||||1|l||»||4||||l||J|||;..i.JnllilV = »._/nu
l_ulluﬂllll - Z
[e) T [ .
o [, I .9
P ——
o R Y I S PuE— -——— e R - i e il o - |||w
U R
PSR AUJ.VI;T.!
O
(=] P
S — - — - — - .—Ol
-
[V P
e RSV S
: g g g g g -t ————— e it e - nv||
-
& —v n 15
- - L L
4||||||||||| 1
'e] —uEl e d o
0 R PR V:“T 10
R R e e e e R SRS - e —————r - - .?Iuloilna
U
S o
- e - ——
ﬂinlxlﬂlla..l
- RS, up O W
(=] = llw
B e e
r Bt Rttt
L |||||||||||||||ON_ <
G g S _——————e - - — e i Sl ekl bkl ¥ sl W.|.4
N |||RT||||| -4
-
e v# =& ~--h lln—ll
() (%) a4 _———mm - = RMml o]
w,||||||||r|||||||k|||||||L||..l||||1||||l||r||l||||\_ e e e e m T e e e e -——-=---L ——mmmmmmb oo |O||rAn
e —— - - 4
|..|uv T e = - =
-
PO S
PR R
N
[, A “R (=
. g P —— ||||i|l|||ll||lz.* B e B i e e el Sl ]
-
o) PR = 12
_ / [e) ~ M_ T
.,
nn.w P m e m e e m e mmm—mmmp————— -5 e m—m————mp—— e mm—— g~ -—————- e el S s it R S - -
[
F O
- T T r T - ~w & "™
||1||||—.U G Q
< na —_|/ T
g N Bt T B et o it ] et o el D et
N . A Q
- P —
w0 PSR T
™ & |m |—C_
N
e g gy PR et T L B e B el s B R i ~ 1
/ [ R
Q - PR S St A Q- 4 Q
4 - A ‘—EM
B T e S ——————— ———— ——— = e m e .- - R T e i B
- PR,
R
1 —————
——pmm———— -y —-
T A T T A T
||||||;—|g Col
e B e e e e i i ] infiatinfatd ---—] 05} - ittt Sl o SokEsTess —
————
- B L L
Q - O - F + - +
[,
I -
-
oA ] 2
P U U v ¥ —————Ll e el R R S ..||l|_ —.n e -t -
PR N, - L J L 4 Rsl
RN
-
P G
R P
-
B = Y SRy, Sy R I e P T T T e R e - == ———— R B i R i nllAwll_lll s
V)
PR S <
PRy E I ¥
- hu.
L A
—v oo
=Y e Y ——m——— |||||#| B e et B e e e + R B ---40
-y /.—
——epm -
PO
—
e 7 e Qg i Y - it e e e e
ey - -
——-
S
PR S,
RO AU Q2
. 0t R P ———== ——mmm——————- ————— mmm—mm - R e i e SR Sttt et sl
1
0 PR, E .
.
-
e
-
_———— o)
ittt Tt et S o™~
.
e X011|||||||| B e s R e e R S -———
(=] 1 _——————
—rmmm———m -
v _————
[ENPUR PV, # S UV SR T, gy S g s B R N e i i B e e TR el B e e e w]
—
T
-
e
Y
0 R L]
L - =
i S
w S s U DRV S U S ———— oo e e e it SN - it~
[P VU, L
——— i
RN [
-
| [ Q
g g g, . U U U S |||||||n|v.|||ﬂ||||||| - —————fp--—- e e T Rl el ~
[ R
< R
L e W
-
w LT
2 L L2}
- SO g - - ofm - - e 4 e mmmmm e —— e e etk bl Bt bRl et~
r [ —
e mm————— ©
-
Q e —— Q
=
—————
QU@ J5 S VA S PSS [ OO U U RS ) B e e et e Y B i it S e e
-
S
[
w0 o U R e}
~
PR, g . RN —— ————m e ||||.—| —r - i e e ity Tl el Sl 7
| ~
: P T
- X
Q A
En ———— o -
U S
- >
A - ———— R e e e et T e e B e et il R A
qemmmmmm—
1 P e mmmm =
A r T r T-- 1
|A1|||ln| 0
g i Ly R e il S B e Rl e i R et e
5 + 6
|
(=] ——t——
——
——— e —— <
A S U S B B b e R R it T T ikl sl .
[P .
3e] e L L 4
17 g )
e R R e T R U ————m e —— .. R i B el AR B e e S
-
1 ——————
Q B s S
e ——— Q
B e e VY U -t —— e m———— —————a-—- e e e i el e et it N
.
P
g m e mm
0 —_———— - ../
N
e
] e
P, 2]
_ ™~
1 H 1 1
o
6b/€2/8 J9399 LY NG

ubpy1sx-0ag”
978@9IFE\OSX\
HI3 -
103970ava\(fruno) ydlopuey 8@gr-8- 10
-8-10GIN} 2818-499
Nd99 s30al0ag\:
LO% m_om-mum./mm




