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BRIDGE TYPE STUDY NARRATIVE

1. Introduction

TranSystems Corporation is providing engineering services to the Ohio Department of
Transportation for the design of new overpass structure that will carry the proposed S.R. 823 bypass
over S.R. 140 (Webster Street). As requested by the Scope of Services, a Bridge Type Study report
is to be submitted before any plan development. The purpose of this report is to investigate various
span arrangements and superstructure and substructure types in order to determine the most
appropriate and economical structure type that will meet the project requirements.

2. Design Criteria

The proposed structure will be designed according to the most current version of the Ohio
Department of Transportation Bridge Design Manual and the 2002 AASHTO Standard
Specifications for Highway Bridges.

3. Subsurface Conditions and Foundation Recommendation

DLZ Ohio, Inc. performed the subsurface exploration for the proposed bridge and prepared the
Preliminary Bridge Foundation Recommendations. It is included in Appendix E.

In summary, three test borings (TR-43, TR-44 and TR-45) were drilled and all of them encountered
sandstone bedrock between 5 and 15 feet below the existing ground surface. Two of the three
borings also encountered a few shallow layers of stiff brown SILT AND CLAY (A-6a), very stiff
brown SILTY CLAY (A-6b), hard brown and gray SILT (A-4b) and loose brown SANDY SILT (A-
4a). TFor a more detailed description of the material encountered, refer to the subsurface
investigation report.

Based on the alternatives considered for this study, three different foundation conditions were
considered applicable for various substructure elements. As such, it is recommended that in
locations where proposed substructures are to be constructed in or near bedrock, either a spread
footing with minimum rock embedment or drilled shafts with rock sockets should be used.
Substructures located in areas of new embankment construction shall be founded on H-piles. It will
be necessary to sleeve the H-piles through the approach embankment fill material. It is also
recommended that the piles not be driven until the majority of primary consolidation settlement has
occurred in order avoid having high down-drag forces that could significantly reduce the load-
carrying capacity of the piles.

HP12x53 piles with a maximum design load of 70 tons are assumed for this Bridge Type Study.
Since the piles will be driven to refusal onto hard bedrock, the feasibility of using steel points will be
investigated as required by Section 202.2.3.2.a of the ODOT Bridge Design Manual.

4. Roadway

The purpose of this project is to construct a new bypass state route around the town of Portsmouth
Ohio. The proposed alignment will carry two lanes of traffic, 15 plus miles in either direction, from
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an interchange with US 52 just east of the town to another interchange with US 23 north of the town
in Valley Township. The proposed bridge section will consist of four 12°-0” travel lanes (two lanes
northbound, two southbound lanes) with 6’-0” median shoulders and 12°-0” outside shoulders. With
a 2°-5%” inside median Type Al parapet and a 1°-6” outside straight face deflector parapets, the
bridge deck width will be 89°-5%” out to out. Horizontal and vertical sight distances, in accordance
with the design standards, have been provided over the bridge for all alternatives considered. The
existing S.R. 140 (Webster Street) will remain on its current horizontal and vertical alignment.

Vertical and Horizontal Design - Since this structure’s vertical alignment was dictated by the
overall vertical design of the new bypass profile, clearance was not a critical issue. More than 17’-
0” of preferred vertical clearance could be provided for all the alternatives considered for this study.
In accordance with the L&D manual, Volume 1, a 14’-0” horizontal offset with a Type D barrier will
be maintained beneath the structure along the north side S.R. 140. An existing guardrail, which
parallels an existing creek, will be maintained on the south side of S.R. 140.

Drainage Design - The collection of storm water runoff will be addressed off the bridge. The type
of drainage system will be investigated as part of the preliminary design.

Utilities - No utilities will be placed on the bridge. However, lighting and ITS conduits will be
provided as necessary.

Maintenance of Traffic - While the new bridge is under construction, traffic will be maintained on
the existing road. It is anticipated that there will be limited closures during construction of the new
structure.

5. Proposed Structure Configurations

Alignment & Profile: The proposed horizontal geometry is along a tangent alignment across
the entire length of both the left and right structures. The proposed mainline profile is
located on the inside edge of pavement for both bridges and is along a constant sloping grade
of -0.5%. The horizontal and vertical geometry for all alternatives considered are the same.
Embankment slopes will be a maximum 2:1 in order to minimize right-of-way impacts.

Structure: As per the Scope of Services, we investigated several bridge types and alternates
as part of the type study.

Three alternatives have been evaluated in this Structure Type Study, and are designated as
Alternative 1, 2 and 3. The appropriate structure types that were considered are outlined in
the Structure Type Alternative Table:
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STRUCTURE TYPE ALTERNATIVE TABLE
Structure Type
Alternative 1 2 3
Tangent. continuous Tangent Prestressed | Tangent Prestressed
Superstructure rol%e d s,teel beams Concrete Girders Concrete Girders
Type Description A709 Grade SOW 60” AASHTO 54” Modified
Type 4 AASHTO Type 4
Proposed Beam s a1 s_a» .
Spacing 10 Spaces @ 8°-3 10 Spaces @ 8'-3 9 Spaces @ 9°-3
No. of Spans 3 1 3
Semi Integral Type . Semi Integral Type
. . Semi Integral Type . .
Abutment Type with spill-through with MSE wall with spill-through
slopes slopes
No. of Piers 2 none 2
Pier Type Cap & Column N/A Cap & Column
Substructure enn NNy AN’ an onn NN
Orientation 22°00°00” (RF) 22°00°00” (RF) 22°00°00” (RF)
Approximate , ) )
Bridge Length 234 101 234
Approximate
Structure Depth
Slab 8.5” 8.5” 8.5”
Haunch 2» 2 2
Beam 33» 60” 547
Total|  43.57(3.625") 70.5”(5.875") 64.5%(5.375")

Alternative Discussion:

Alternative 1

Span configuration: Various span configurations were investigated and they were refined to
the 3-span layout configuration. Horizontal Clearance requirements and adjacent creek
dictated the locations of the piers for the required middle span length. Embankment slopes
will be a maximum 2:1 in order to minimize right-of-way impacts. The bridge overall length
is 232' from centerline of bearing to centerline of bearing.

Substructure: This alternative is comprised of three spans (70°-92'-70") with a span ratio of
0.76. The abutments and piers were both located at a 22°00°00” (RF) skew to the roadway

alignment.

I. Abutments: The rear abutment will be a semi-integral type abutment supported on
a spread footing founded in bedrock. The forward abutment will also be a semi-
integral type abutment but contrarily will be founded on H-piles since it located in
new embankment construction. H-piles (HP 12x53) with a design capacity of 70-
tons per pile driven to refusal. Straight or U-turned type wingwall will also be
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provided at each abutment. The details of the abutments and wingwalls will
follow ODOT Standard Construction drawings.

II. Piers: The piers will consist of cap & column type piers supported on drilled
shafts with sockets into bedrock

Superstructure: The preliminary design of this alternative indicates that 11 -W33
continuous rolled steel beams spaced at 8’-3” would be required for the structure to
accommodate the HS25 design loading requirements.

Alternative 2

Span configuration: This alternative has a similar horizontal layout as Alternative 1, except
that the bridge is comprised of a simple span type structure supported on prestressed concrete
beams and semi-integral type abutments with MSE walls. The bridge overall length is 101’
from centerline of bearing to centerline of bearing.

Substructure: The abutment and turn-back type MSE walls are at a 22°00°00” (RF) skew to
the roadway alignment, and the face of the forward abutment MSE wall is located behind the
Type D barrier outside the 14’-0” horizontal clearance envelope. The bridge will be designed
using semi-integral type abutment since it does not exceed the limitations outlined in the
Bridge Design Manual:

1. Abutments: The abutments will consist of semi-integral type abutments supported
on H-piles (HP 12x53) with a design capacity of 70-tons per pile driven to refusal.
MSE walls will be provided in front of the stub abutment and they will maintain
the requirement shown in the Bridge Design Manual.

11, Piers: N/A

Superstructure: The preliminary design of this alternative indicates that a 11 - 60”
Prestressed Modified AASHTO Type 4 beam spaced at 8°-3” would be required to
accommodate the HS25 design loading requirements.

Alternative 3

Span configuration: This alternative also has a similar horizontal and span layout as
Alternative 1, except that the bridge is comprised of prestressed concrete beams and stub
type semi-integral abutments. The bridge overall length is 232' from centerline of bearing to
centerline of bearing.

Substructure: This alternative is comprised of three spans (70°-92'-70") with a span ratio of
0.76. The abutments and piers were both located at a 22°00°00” (RF) skew to the roadway
alignment.

1. Abutments: The rear abutment will be a semi-integral type abutment supported on
a spread footing founded in bedrock. The forward abutment will also be a semi-
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integral type abutment but contrarily will be founded on H-piles since it located in
new embankment construction. H-piles (HP 12x53) with a design capacity of 70-
tons per pile driven to refusal. Straight or U-turned type wingwall will also be
provided at each abutment. The details of the abutments and wingwalls will
follow ODOT Standard Construction drawings.

II. Piers: The piers will consist of cap & column type piers supported on drilled
shafts with sockets into bedrock

Superstructure: The preliminary design of this alternative indicates that a 10 - 54”
~ Prestressed AASHTO Type 4 beam spaced at 9°-3" would be required to accommodate the
HS25 design loading requirements.

6. Preliminary Probable Bridge Construction Cost:
A preliminary probable bridgé construction cost has been prepared for Alternatives 1, 2, and 3
(See Appendix A). The unit prices were based on ODOT’s Summary of Contracts Awarded
Year 2004 inflated 3.5% each year to the 2008 sale date. This estimate will be used as a
comparison between alternatives and as a guide to select the most economical structure.

7. Summary:

A Summary of Alternatives and Recommendation Table have been provided to facilitate review
of the costs for the Structure Alternatives Types investigated:
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SUMMARY OF ALTERNATIVES AND RECOMMENDATIONS

STRUCTURE PROBABLE ADVANTAGES/
TYPE STRUCTURE BRIDGE CONST. DISADVANTAGES
TYPE RATING
ALTERNATIVE COST
3-span continuous
tangent rolled steel Structure Cost: "
beams, A709 Grade $2,160,000 Adval't HagES: L .
50W with a composite Ad, diti:mal e This alternative is the least expensive to
reinforced concrete : . construct.
Life Cycle Cost: . .
1 deck slab supported by $941.000 1 ¢ Scour will be less of concern around pier 1.
reinforced concrete Tot lR’ lati o Beams lighter to erect
semi-integral abutments otal Retaliye Disadvantages:
anc cap & eolumng Gwmeshlp Cox o Uncertain .with Steel Prices
piers on various $3,101,000 ty :
foundations
1-simple span tangent . Advantages:
60” Modified AASHTO Stg“;é‘;f)e 0(58“' o This alternative will reduce the number of
Type 4 Prestressed e spans of Alternative 1 to a single span layout.
Concrete Beams with a Additional Disadvantages:
2 composite reinforced Life Cycle Cost: 5 e In dthe stictare denti
concrete deck slab $501,000 creasec the St © cepti. .
supported by reinforced Total Relative . Hea'wy beams. might p'resent cons@ctlon
concrete semi-integral Ownership Cost: delivery and issues with beam setting.
abutments on piles and $2.781.000 e Scour potential risk is greater by rear
MSE walls. e abutment MSE Wall.
3-span continuous 54”
AASHTO Type 4 Structure Cost:
Prestressed Concrete $2,650,000 Advantages:
Beams with a Additional e Potentially less maintenance then steel
compasite rsinforesd Life Cycle Cost: Alternative 1
3 concrete deck slab $1.018.000 ’ 3 Disad R
supported by reinforced 3 isa vantages.' .
concrete semi-integral Total Relative e Most expensive alternative to construct.
abutments and cap & Ownership Cost:
columns piers on $3,668,000

various foundations
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8. Recommendations:
Based upon the above information and discussions, we recommend Structure Type Alternative 1
(Three Span, rolled steel beams with semi-integral abutments and cap & column piers) for the
Bridge. (See Appendix B for the Site Plan and Structure Details).
Our recommendation for Alternative 1 is based on the following items:

e This Alternative appears to be the most economical from a construction standpoint.

s Scour potential from the nearby creek around pier 1 will be less likely with the drilled shaft
' foundations set in bedrock. '

¢ Transport and erection of shorter steel pieces during construction will be easier than long
prestressed girders.

-7- RariSYSTEMS |\
CCRPORATIOON M=




s e [ G Y (U S (S A N W N O S VU N ANUU B GNNNS  GHUUD S AN B D

APPENDIX A

RaANSYSTEMS |\
C NP ERATICON //#..-“-*;




AElLWNG 150D

~paunbas j ‘Aererades pagnuenb aq pinoys yoym *{Aue ) [eacwwa) aIARNS BUISIKE BPROUT JOU SA0P 500 UDIDAMSUOD pajewnsy g
*51500 uopoajaid edojs ajeBauBbe paysmuo pue ‘sButreag “Sunuizd [@als [panpnys
‘saoRuns Slamuas jo Bulees '|lpoeq snosod anjonns o) uolstacsd sapnioul 1509 | ol aInpnle L
‘S3LON
000°'299°es 000°g10'4$ 060'059°7S (TN R 009'vOE$ 000'ssYs 000 LSE LS edA) OIHSYY 4% SIspuIgy| passansad L 00722 0L-26-0L € £
4 LLnngy
r " ’ . ' . st "
000'18228 000'105% oo0'08z°2$ 60z'0ees 002'292% 000'9.8% 000'c9.2% adAL &LHSYY PAPON .08 pligH passanseld L} oLt AL 15A JSW - .LOL [ z
o00'HoL'es 000" LYES oan‘oaL'zs 009'65¢% 000'ehzs 000'9LeS 000'vET' 1S MOSSPRID TEM sweag palioy L 00Zez 0L - 2601 £ 3
180D 1500 1503 [%0z) 3500 (%ar)90D 500 1500 uopoag 2ebuns BARELLIA)Y (-l busT stbua] sueds ‘o “oN
1 0 ] argewaly Aauabuguop {oU| amonsqng amangsiedng pasodold Bujuesy ueds (530 uawabueLny veds aAfewY
asnelsy (B0l a2k 8y =0l ainjonng aunjonas Emang meang
AHYNIANS 1SOD JALLYNYALTY
SO0Z/HIL ‘aeq 13 P3R2BUD
SO0ZI0ZI9 teeg vig g
AQNLS AL FHNLDONYLS
un (5 1915Gap) 0¥ WS 1840 €28 U'S

SSVdAS HLNOWS1HOd - 00°0-£28-10%

~ — O 4 3y 4tk 4 g )




(LivIess) ainpnissadng

4
88'08 %S'C 1108 Bumiojuiay
R TSN R, ¥o20
8002 uoneredsy 002
Jeap [enuuy Jea)
2121000 %33p Jo pIek 21gnd Jad [pa)s Guriojuial Jo Sq| §BZ AWNSSY|
ECT EEERRII]
{2915 buiojudey pajeo) Axod3
a2ud 1002 86'260°L$ %GE 00°€98% 00’ sjulor uoisuedx3 jess dis
8002 uopejeasy €00z oney BaJe 2}210U0D |BJO) JO
JBaA |enuuy Jeap 1500 T3 ury5) s1500 N saBejuaasad qejs pue jadesed uo paseg
SjUior uoisuEdxXg 00065 = aBesany pajubirann
00'90.8 %5E 006198 sjadesed
00958 %SE 00°L6¥S ¥22q
006918 %S'€ 00FriS sqe|s 8002 uofejeasy 002
yoeosddy Jeaj [enuuy
8002 uoneeas3 ¥002
Jeap [enuy JBaA
‘pA'bs 05z =eary
06 = UIPIM ¥ sz =uybua ‘sBUBLIAA0 PUE SBUDUNBY J0} PIMOJIE BAJE 08D JO %0}
TpA bS5 350D 3N N0 0} JN0 SI YIPIA 323 :3ION
LS8 £9 €9 8b'68 L0 abpug
u bs) Ealy DUBQIAAD ealy WM wL
SI3pII9 PANIND 8e1s %G'E 0z'1$ e MOS 8pRIS - SI9PIID Bl G [9A8] Ay 3j213U0D 2 youneH GelIS ‘qels
s1apa19) Wbens 0z'1$ %S € G018 B AOS 3pRIS) - SIS Aeld ¥ [9AF] [LGTH
G908 %S5'E vL0% B 06 8peJ9 - sweag pajioy VL ¥l 3 sioueg uepay nds
ST Al S o 258 T Zz  sjpdeieg
8002 uolejeasy ¥00Z oney 3y bs) (] bsjeary ON
Jea ) {enuuy FLETY 1500 eaty |ENPIAIPU ‘sjadesed
1991S [eINjonns jadesed
TEaly [BUOND9S5-5501] %9ad
SNOLLYINDTVD 1H0ddNS 1S0D
000vEZ° LS 00£'zess 2e0's19 M OS2PRID EEM suieag pajjoy Li 005'28$ 008'/8L$ 008'LpYS 173 %€z zez 0L -.26-.0L L 3
3500 3500 (spunod) uopoag Jebumg SARELIRIY 150D 150D 150D Pk na) [§7)] [§7)] syibua suedg ‘oN “ON
amnjanysiadng lea1s ybiapa pasodoig Buiwely qe|s Buy It o) ybua yibua juawabueuy uedg annewayy
|eloqng [eImonng [EEHS yoeouddy s22Q 3920 %220 pEET ] ueds |ejoL
leimonng
JHNLINYLSHIdNS
G00Z/HL  eeg M3 paydayd
500Z/0Z/9  Bled v18 g

JYNLONHULSH3ANS - | SAILYNYALTY Wy3d d37704 - AGNLS 3dAL IUNLONAULS

1 (1S 19)sqaM) 0FL "Y'S 1940 £28 °H'S

SSVYdAE HLNOWS1HOd - 00°0-€28-10S



2 (LivIe9IS) aunonnsans

-pasapisuc Buraq aaews)je sy jo ybuay

ay} pue y)6ua| aBpUQ LNWIXEW 8Y) USBAYS] S3UAIBHIP BY) U peseq aJe sybual jlemBum IS 310N 8808 %G'E L1008 Jsunnqy|
8808 %S'E L1108 Jaid

800¢ UoRejedsy 002

00298 %S'E 00¥5$ 1y Jeap |enuuy Jea)
B00Z uone[essy soD N [§RD) *8}a1ou0 JusLNGE JO pJeA 2iqnd Jad [eas Buraiojuial jo $q| 06 SWNSSY

oL'ees %GE 00zes Wepiajjod Jeap |enuuy $00Z Jeax ealy [Ej0L ‘ajasouos Jaid Jo piek 21gno Jad (9ais Buiojulal Jo G| GZ| AWNSSY
a 3500 11U Jusunnqy ISW {aqusrisod nun
133]S bujdiojutay pajeo) Axad3

0e'sZs %G'E 05ZZ8 Buuoys
Kesodwa]
8002 Toneesss IR ]
Jea) |enuuy 00T JBaA
2 $ 0 LY
00S‘tE $ syjeys jo 3s0d
{wins din} poddng Ty bsTealy
Jopng ‘dwaj 00'8SES %SV 00°00£%
005'71$ 00'E8YS %SE o0'Lers [V Si{eMBUIAA
800z UoNE[Ess3 1580 1N 00€'s¥LS 00'E8YS %S'E 00'1Z¥S 1oe wausnqy|
1500 JIUN UOREPUNO] UeUus 1503 8002 UONE[E3S] 002 Tphm) juauodwio)
|ejoL Jeap enuuy Jea)\ awnjop,
ze SNOLLYINDTYD ALILNYND 335 9 LY | dleWolIY|
3503 1050 5581 '91219U0) VO/OD Jualingy
gibua] 005'18% 1500 [elo]
YEYS [E0L SYEYS JO JaquinN [ 00°E8YS %S'E 00'1Z¥S 0 sbugoo
0£0'8¥S 00°€8¥S %S'E 00°1Z¥S 66 suwnjeg
Yeys paliua .98 1500 JUf) UoEpUNod Yeus 06F'EES 00°€B¥S %G'E 0'kErs 69 dep
0L°EES LT 1500 B800C UonE[Eds] ¥00Z TpA™maj) JuBuedwos
09013 %SE ¥Z68 uaaug IejoL JEBA lenuuy lea ) awnjop
0L'EZ$ %S'E 51028 paystung Ly
8002 uoneeasy 100 1N
Jeaj |enuuy’ 00z Jea) I 30D Hun uonepuno4 ajid
0s 1500 [B10L
[H 00°E8VS %S'E 00'12¥$ sbunood
o9¥s SNOILYINDTVO ALLLNYND 33S oz LUy 0$ 00°€8VS %S'E 00'12%$ suwnjod
0$ 00'E8YS %S'E 00'1Zv§ deg
qbua] 1’00 800Z Goneess3 ¥00Z {pAma) jUSUGdWoD)|
8lid [BloL s3|id Jo Jaquni eyl Jea) |enuuy Jesp awnjoA,
[R11)

uaAuq g paysnuny ‘sojid £SXZE dH

SNOLLYINDTIVD 130ddNS 1502

000°91E$ 005'H1S oor'8ls 00Z'9z8 008'651$ 009'8LS 005'18% M 0S 9PBID  EEM sweag pajioy L1 0L-.26-.0L € 3
1500 3500 150D 1500 1500 350D 3500 uonoag Jabug 2AREWAY spbua suedg ‘oN “oN
aumanysqng uonepunod uogepunog Bunojuiay EIETRIILEY Burasojuiay 8jalauo) pasodold Bunuely juswabueuy veds aAnewY
lejolans yeys pajua ajd U v El Ja1d Ja1d
JHNLOMNALSENS
S00Z/LL  :2leq M13 paxpayd
500Z/0Z/9  -sea vi8 /g

JUNLONYLSANS - ¢ SALLYNYILTY WY3E QI T10 - AGNLS IdAL JUNLONYULS
ur (35 19154aM) 0FL "H'S 1940 €28 'S
SSYdAE HLNOWSL1YOd - 00°0-€28-10S




(LiviRaIs uonenaie) Apuent

v
B = Y 32d WBPM
007ZE2 ={4) YIBUd| ueds (e101
02891 = ("q1) s2p216 sod Biam (93)s (210}
I TEoL
[
0 0 g ueds
0 0 1 ueds|
0 0 g uedg
0 [1] g uedg
0 0 ¥ 0Bds
Ll [ € uedg
il 3 z ueds
1 174 | uedg
wAany
SoPAD # | op o | OV
sappueny [@9)s ainjonssiadng
2 L 1E101]
00 0 3 0 0 0 oF AT P
00 0 1 0 0 [ o 7 101d
00 0 3 0 o 0 0 goid
00 7] b 0 o 0 [l Giad
o a0 7] L [i] [i] 0 [ [] ¥ iad
[’} _I.u.n a 3 0 a (] [ 0 Jaid
9t [ 8 L 8 0 0 0 _b g 1oid|
[ 0z 555 i 3 ! 8 0 0 0 0 Bid
0 00 0 0 0 ] 0 0 0 0 0 Inqy 1eay 10E 8zt I 96 (panal oL
(1904] wibua] SYEYS sdpildes|  (sanl) sdiy] xﬁ zZ18 95PE w20z Z65Z [EFRET
5 - “amy3 d - . = peoo
e oy |#Bu91d [woraen [wapdoL | gy, T |owedoseanoul (S ON | gy | amysans | PRTTIML PO # | sopugypeay | YO sE0V [ [T R O T ED R T e e % Ny P
suald 103 SYeYs pajug .,9¢ ¥a0y 8ZLL 3 8L |E& 9 0901 ¥O'LL{BOE £ 96ZL 0SEL |S¥ 3 96 gy Jeay
BWnIoA | Bunoo ¢ |eaiy| 4dod | WIPIM | ownjon wary | jubioy | yioim | ownop | eeuw| wdog| WRIM| (1))
bemm Bunood | jeas Weog e g |UOEATINGY
sjembuin ¢ sajguenp j
salid %oeg 8
alid ol ¥l 7
S | 9z | | oL
oG olz viS 9 S r—— [ovl 909 00zL oL 0ZL nay P 691 [ 66 69 TPANDY [B101]
0 0z 0 0 0 (3 0 ObE 0 0 0 0 153id 155F 0 SB9Z zi8L (RN
0 0z lo 0 ST 0 [ 0 o 0 9 5a1d 0 1 1aid
0 0T 0 0 |5z 0 oF 0 [ 0 Sld [i] ]
0 [1] 1] 5S¢ 0 0OF| [] [1] 0 ¥ 131d a Jald
0z 0 0 STl o o 0 0 €id 0 BId
0z o 0 STl 0 0 0 0 Ziaid 0 31d
0e 0 ] STk 0 0 0 0 L Rid VOZT B2EL |8 07 [5ee [€ 5E6 SI6  |5ze |e 96 geys g) 2 eld
— 0z 00 0 [ 0 0 0 0 0 nqy Jeay Z6eZ - 95EL__ |8 L (ve e 986 516 |ScE_|E 9% Weys al 1 eld
(E2F) B - E pECT Tsdm] o | Buo6 & |Fary | (1900 | [PIM | oWnioA | oD #] eoiy | wbiofl| _eiq| owniop | wosv| wdod| Wpim
yiBuiey alld _Sa.p_ﬁm_a._u_a 9|3 jog |*A913 doL |salld [EI0L | Jojoey asealou |sAlld oN 1o 01 |ZP12# | sopuBypeon | 10 awnjop [EI0L e i i |ﬂ_‘a_o bua| uoneson soid
sappuenp aiid (uonepunod adk1 yeys paluq) sapyuenp Jaid

soozZ/viL  -eea W13 paydayD
GO0Z/0E!D  @eq vig ‘Ag

SNOLLY 1N V2 ALILNYND - ¢ SALLVNGALIY WY38 QI 7104 - AGNLS 3dAL FUNLINYLS
i1 (3S 19150aM) 0F1 "H'S J8A0 £28 "H'S
SSYdAg HLNOWS1YOd - 00°0-€28-10S




(ZIyaioun)) amonysiadng

S
88°08 %S'E 1008 Hupiojuiay
3320
8002 UoRE[ES] 002
Jea) |enuuy lea),
00'59L$ %RSE 0¥FIS sqeis 2}210U02 ¥99p Jo preA 2Kna Jad jaays bupiojujal Jo Sq| 5T AWNSSY|
yoeoxddy qu
8002 Tonelesss ¥002 a1 Buosojuisy pajeo) Axodg
{a2ud 1002) ®ap jenuuy 1E8)
867/60°1S %S'E 00'gs8s oo’k sjuor uojsuedx3 JE[NPON
‘phbs Qs =eEaly
8002 UDfEfessy ¥o0g ogey ¥ 06 =uPpm U Sz =ubun) 3B 81210U02 |B{0} JO
Jea) jenuuy Jea) 1500 HE ] ST E ] TpA-bsiE] 350D Hun sabejuaasad qe|s pue jadesed uo paseg
Sjujor uo|sUEdX] 00'065% = aBesoay payyBrapa
00'90L% %S'E 006198 sjadesed
D0'E95$ %S'E 00’ L6¥S ¥22g
8002 uogefess3 ¥o0z
1BaA jenuuy 1A
saoedg sapag Buikiep pue paaiog 'Buuig) yoeg ol eng %0 = ainjorujsiadng Jo juadiag qpA nay
10j5¢E] AgiXa|d o] UORONISU0D ZOSD $S€D '9jaUoU0D YDIOD
-sBueyiaso pue Saydsuney 1oj pamo|ie BaJe 32ap Jo %01
000'00¢$ =TViOL N0 0} IN0 St YIPW }23Q BION
0¥2'8ZES 35 Y O¥8'6ZS %S'E ‘B3 00098 (L09) sweag-|  adAL paypo
00¥'L¥S 0E ‘28 0BE'LS %hS'E ‘B 00Z'1S swieiydeiq ajeipauu sl 1'sg £9 ¥'ES 8¥ 68 LL0 abipug
DSE'0ES brd B2 08¢'IS %SE '8 00Z'L$ swieiydeiq uaugnqy [{TRS B3Iy DUELISAD Eaiy TUrm L
0s [} ‘B2 0L0'28 %S'E ‘e 00g'L$ swieideiq Jald 3y 3j213U0D ¥ Youney qeis qeig
0 Q W 0%E'sIS %S'E ‘e@  000'9LS sweag-| ¥ adAL 0L
sweag Al 2dAL OLHSYY L ¥l | Sialegd uepan Nds
pEEseTT 58 9y Z  Sledeieg
PamnbTY 800z togefesss w02 Cuos] LTRSS ON
‘oN =78 |enuuy lea) Ssoo nun eang |enpwpul sladesed
Slapa1 2j210U0D) passaisald pdesed
Tealy [euUono9S-5501D) Y330
SNOLLYIND VWD 1H0ddNS 1S0D
000°€925 %0 000'€9.$ 000°'00%S + adAL O1HSYVY PauIPON .09 SJapug-| passansald | 005'28% 009'e8% 009'961$ EEE 00°S01 00'L0L Ry 3 z
B : adA1 118 IS - L0L
3509 FIECY] 1500 1500 uonag JpIY EEET 1500 3500 1500 (pAna) [§0) ) syibua] sueds "oN “oN
ainjannsiadng Apxajdwon ampngsiadng Japng pasodolg Bunuesry qe|s Bulalojuiay ajauIuod awnon yjbuay pbua juawsbBuely uedg BABWAIYY
I qng d 2 2 yaeoxddy ¥aag ¥28q ¥3ag W}oag uedg [e30L
FAINLONYLSH3dNS
S00Z/ML eleq W13 :paxoayd
S00z/0Z/9 “@ed v1g g

FUNLONULSHIdNS - Z SANLYNYILTY H30HIO I1THINOD 03SSIULSTHd - AGNLS IdAL FHNLONALS

dr (35 1935q3m) 0FL "H'S 19A0 £28 U'S
SSVdAg HLNOWSL1HOd - 00°0-€28-10S




(Zvalenuog) aimonsqns

9
8'0% %SE 1208 jusunngy
8808 %S'E 2208 laid
-palapisuod Guliaq aanewsa)|e auyj jo yjbua)
ay) pue yibuaj aB6puq wnwpew ay) Uaamiag aJuIBYIp SY) U0 paseq aje sipbua| lembBuim IS BION 8002 uonejessgy Y002
B3\ [enuuy Jeax
00798 %S'€ 00'¥S8 B890'6 “ajalouon Juswnge Jo paek aigno Jed jea)s Huiniojulal Jo Sq) 06 BWNSSY
-ajasouos Jaid Jo piek 0iqna Jad |9e)s Bupiojuial Jo 8Q| GZ1 aWNSSY
8002 uonejeasy 100N Tuos) {[qi$) 3soo nun
Jeap |enuuy $00Z JeaA BAlY [EBJOL |2a1s Buiniojuiay pajeo Axod3y
EgTH 350D Jiun juaunngy IS
000'SZ $
0% 00°€ers %G'E 0o'LZrs sjiemBuIng
3500 auel) jeuonippy 008'251% 00'e8rs %G'E 00'Lers F'aole juaunngy
80D 8002 uoneeas3 ¥002 TpAmo) jusuodwe)
|ejoL Jea) [EnULY Jeap awnjoA
750D 1 OSD SSE[D "91312U0) YD/OD Jusunngy|
0L€ES [ejoL
09018 %S'E LAY uaAug
1] Rtora:y %G'E 51'02% paysiwund
8002 uone|easy 1500Un
JBap [enuuy 002 JEa s 3507 UM Uonepunod ajid
s 1s0Q |ejoL
00'e8FS %S 00'Lers sbunood
6Ll NOLLYINDTVO ALLLNVND 335 96 00EBYS %S'€ oo'lers suwnjed
oo'eers %GE 00'Lers de
moua 1500 8002 uonejess3 002 TPA o) Jusuoduwo)
alld |ejoL s3id Jo JaquinN 1e10L Jeap |enuuy JB9A aWnjoA
uaAuQ g PaUsILINg 'safid ESXC) dH : 350D }uUMn uonepuno4 ajid
SNOILLYIND VD L¥0ddNS 1SO0D
000°9.8% 000'6.$ 002'295% 00F'09% Q0L'sZs 008'251% 0% 0% ¥ adk L O1HSVY PauIPoW ,09 Slopioy-| passansald || oo'LoL 8 Z
350D 3500 1500 150D 3800 1509 150D 150D uopoag Jabung AR syjbuan sueds oN ‘ON
aInjansqng auer) Hembuipn 2 uonepunod Bujatojuay aja1ouo) Buniojuray 3)jaIdU0D pasodoid Bunuesy juswabuely uedg aagewAy
ejoiqng |euonippy juauyngy ad usugnqy juaunngy da1d 1ald
EL ]
JHNLONYLSANS
S00z/LL  ‘Eed W13 payoau)d
$00z/02/9  @ed V18 ‘g
FUNLONYLSENS - Z IALLYNYILTY ¥3adID I1IHONOD Q3SSTHLSTH - AANLS 3dAL JHNLIONYLS

o (1S 1915G2pn) OFL "Y'S 19A0 €28 "H'S
SSYdAd HLNOWSLHOd - 00°0-€28-108



(zavauos)uogeinoes Lnuent

[ 13 O1HSVV ‘GOW =01
oe =0l
0 0 € 0010 [} 0 0 OLHSYY (O
0 0 b 000 [ 0 0 OLHSYV ‘0
0 0 £ 00’0 0 0 0 OLHSVY 00
0 0 £ 000 0 0 0 OLHSVY G0
0 0 £ 000 0 0 0 OIHSYY GO
0 0 £ 000 0 0 0 OLHSVY GOW
0 0 € 000 0 0 0 OLHSYY QOW
0 0 £ 000 0 0 0 OIHSYY QOW
€ oL - hm.mmam_ﬁ [} 1oL 1! OLHSYY GOW
veds uogeooj deig  uedsu  wBeidep Buo
uwoNEIDl  juljoJaquny o ON vl Bupeds A.E_M—F_. K :.mzw_t:unm s10pno # | Japab Jo adAL
Z6L1 ] I Jos ] _v I Tej0L]
968 e (5] GEL5 |8 £ ovl 0 0 0 nay P
0z 0 0 0 0 ovL 0 0 [ PR
0C [ 0 0 [ oVl 0 0 0 978
¢ 0 0 0 opL 0 0 0 § 1o
T 0 0 |0 ovl 0 0 0 ¥ 191
0 z 0 0 L 0 oFL [ 0 € 13id
0 Z 0 0 b 0 [ 0 0 0 z1old
0 0z 0 0 0 1 0 ovL 0 0 1 od
968 [F3 ovbs_ |0vG |82 3 [14 ot 0 0 0 NGy 185y
_._a._a.“ahwav s _£u=m._ aiid | nof2 108 |-ao13 doy. | sond oy [smoe4 aseosout [sona on | W..M_Hmu E_:m_.“_:m Euﬂ.ﬂ.u " :Ej._wg.. uoneao
sennuEnD alld
S00ZML  @ea
So0e0zie  @eq

2906 (31°bs) 1moL
9S0LL |S'99 i i (¥ ) Bum v
9'S0LE ]S99 i i {7 ) b v
0'EZEC |LOL gy Pa
960LL |[598 |SCEE |SO (d ] CUM vy
EENTT EEE] SZEE |G0 (17 BuM v
0'€ZEC |10 4 nqy Jeay
B Boly | ibuo LI
19A _ﬂz_ 7| .wI“ o —

SanpuUEND [IEM Juaunngy ISW

¥l (pAnD) 1oL
(3 [RERFIIEE
vz9 80T | vr6L_ |se0z |69  |[€ 96 nqy pd
vZg_[80C |€ v¥GL_ 620 |58 |E 96 WAav Jeay
Touy | 1/BIoH | 1P| OWNOA | oly| widag| yipm
wnjop (7oL Jeo5 weag (] | wBua|uoneaa nay
sanpuenp
313 PexvauD
v1g A8

SNOLLVIND WD ALILNVND - £ SALLYNYIL 1Y J13HON0D d3SSTHULSTH - AQNLS IdAL JHNLINHLS

a1 (1S 121508 M) 0v1 WS Jor0 €28 'H'S
SSVdAH HLNOWSLYO0d - 00°0-€28-10S




(gHyalp10u00) ainpnnsiadng

8808 %S'E LLOS Bupiojuiay
J2ag
8002 ogeessy ¥002
1ea) |enuuy Jes)
00'59L% %5 00FFIS sqeg 2ja1U02 390 J0 IBA 0KqNa Jad [9a)s BuIojula) Jo Sq| GRZ AWNSSY|
yoeoiddy Tau§F3soo 3un
§002 ToRe[esss V002 (o935 Butatojuiay pajeod Axod3
(asud 1.002) 1ea) |enuuy JeBA
86°L60'1S %S'E 00'€98% ook sjuior uorsuedx3 Jenpoi
pA'bs 0sz =ealy
8002 uopefess3 ¥002 oney ¥ 06 =uUPMm U s¢  =uibua e0JE 8J2I2U0D [EI0] JO
Jeajp |enuuy 1ea) 1500 & g TPk B5[5) 3500 3N sabejuansad qejs pue jadered uo paseq)
.GI=1] SqE|S yoeoiddy 2jaioUo0) padiojulay 00'065% = abesony pajubiop
009048 %St 00'G198 sjpdeied
00°E95$ %SE 00'L6+$ 3320
200z uogefesss 002
IB3A [enuuy 1eap
sasedg Jepa9 Bulkiea pue paasog 'Bulung) yoag ol ang %0 = qpX nogY3soo Nun
ZOSD ssejD 'ajauou0d YOIOD
‘sHiUBYIaAD PUB SALDUNEY JO)] PAMO]IE BIE Y23P JO %01
o08r'seL$ =TVl0L N0 0} 1N0 S AP 3290 910N
[ 0 ‘23 OFB'6CS %5'C ‘B3 000'9ZS (.09) sweag-| ¢ adA) papoN
0BL'LLLS 8 ‘ea  08E'lS %SE ‘B8 00Z'1S swbeiydeig ajeipauviaju| L'sg £9 ¥ED 8¥'68 L0 abpug
09E'0ES (44 ‘ea  08E'lS %SE ‘28 00Z 1% swiiesydeiq uaugngy Tyos] eary buet Baly M [§
0v5'shs <4 ‘B2 0.0'T8 %5'E ‘22 Q08'IS swheydei] soid easy 8)a1auo) ¥ Youney qeis qeis
008°'055% 114 ‘B3 09£'8LS %SE ‘B8 000'91% sweag y adAL leloL
sweag Al 3dAL OLHSYV L vl | sIBWeg ueipon NdS
z58 9Zr z sjadered
paii $002 UogEfESsy 002 . {UB8) Ty 5] eary N
‘oN Jea ) |enuuy 1eap 53500 pun ealy |enpipuj :sjadesed
SIapJi9 ajaIouoy) passaljsald jadeieg
‘Baly [EUOHJ8S-550J0 %900
SNOLLYIND VD LH0ddNS 150D
000'ISH LS %0 000'kSH' 1S 005'8€L8 ¢ adhl OLHSYY .bS sIapig-| passansald L1 005'2e% 008°'/81% 008'L¥FS 6L 0092 oo'zee 01-.26-.0L € €
1503 JLIETE] 1503 1503 uonIag J9pID SAREUIaNY 3500 1503 1500 (G5 [§7] (€] sipbua sueds oN oN
ainjongsiadng Apxapdwon aimannsisdng Japng pasodold Bunuery qes Buiasojumay aja1duoey awnjop ybua ybuay awabueny uedg IANBWIYY
¥ 1 o] 2ja10u0 yoeoiddy ¥33g %390 3930 392a uedg |gjoL
JHNLONYLSH3dNS

S00ZLL  Sed W13 P23y
G009 @eq v1g g

TUNLONGLSYIANS - € SALLYNYILTV ¥30HID J1THINOD 03SSTULSTH - AQNLS FdAL JUNLINAULS

¥ (IS 191saaM) 0L "Y'S 190 £28 'S
SSYdAd HLNOWSLYOd - 00°0-€28-10S




{gyala1ouoD) ainPnisans

6
-pasapisuod Bulaq aAnewaye 8y jo Yyibuaj

oy} pue yi5ua) 3BpUq WAWIXEW 3y} UI3AI2] BIUSIBHIP AU} UD Paseq ale sLpBual lIembuM IS 210N 8808 %S'E L1108 wawingy
8808 %SE 1108 said

000'sL  $ e AR

8002 Toneeass ¥00Z

3§50 auei) [eUonppyY 0029% %S'S 00'¥S$ LY JeaA [enuuy Jeo)
8002 Uone[Essy soomn Tubs) *ajaJouod Juawwinge Jo piek oigno Jed [aals Buiasojulal jo sqi 06 WNSsY
04968 %G'E 00ZEs wepiayon Jeaj\ |enuuy “aja15u03 19)d Jo piek oigna sed |aa)s Buiojuial jo sq| GZ1 BWNSSY
{qusTIsod nun
08'52% %G'E 05228 Buuoys {2915 bupdiojuiay pajeo) Axod3

Kesodwa)
8002 TonEEsss 1500 TN
JEa) |enuuy $00Z JBa)
™ $ 0 LY
00s'tk $ SYRYS JO 350D
{wns dwn)) poddns 7 bs) ealy
Jopno dwa) Buuoys ~dwa ] 00°85€$ %SV 00°00€$
T bs, 009'51$ 00°€87$ %SE 00'12v$ z€e sifembuing
1002 uoneesss oo Hun 009'651$ 00'esys %SE 00'1Zrs e sunNngy|
3500 JU[] UONEpUNoS WeyS %00 8002 TonEeIs3 002 pA o) juaUodwoD
eoL Jeaj JenuUY 1ea) 3wnop,
ze SNOLLYINOTVO ALLINYND J3S ol [\

3505 1950 S5B[) 91915103 Y0/00 Juswnay
uibua 009'ZTLS 150D |ejoL
yeus ejoL SYRYS JO JAQUINN 0§ 00°€8VS %S5'E 00'}2¥$ 1} sbunoos

05t LS 00°E8YS %S'E oo'Lzys og suwnjod
yeys pajiug .98 7 7502 JIUf] UOHEPUNO Jyeys orl'18$ 00°E8YS %S'E 0012k 891 dep
0L€eS 1ejoL 1505 8002 Uonefess ¥002 pAna) JUauodwos
09°01S %St A uaaug IejeL Jeap lenuuy iEapy swnjop
OL'EZ8 %GE 51028 paysiwng
800z UONE[EIST 1500 JUn
Jeaj |enuuy $00Z 13\ H 1500 JU[) uonepunod alld
[H 1500 [BJO1
[ 00°e8YS %GE 00'12¥$ s6unoo4
14 SNOLLYINOTVO ALLLNYND 38 oz [ 00°E8¥S %S'E 00'}2¥$ suwnjoo
0$ 00°E8FS %GE 00'12¥$ dep)
uibua 1500 8002 (] o0z TpAna) UaUOdWos)|
alid IejoL sajid Jo Jaquiny |EloL Jeah [enuuy lea) awnjop
usALI(] P POYSILIN ‘Sojid ESXZL dH TW$TIS00 pu uonepunod ajld
SNOLLYINDIVD 1H0d4dNS 1S0D
000'cstS 000'6.$ 005'H1S 009'91$ ooL'ses 00Z'LLLS 006'£2$ 009'221$ ¥ odAL OLHSYY .bG sJopii9-| passalisaid L1 04-.2Z6-.0L € £
150D 1500 150D 1500 350D 1500 1500 1500 uonaas Jabuus AR sybua sueds ‘oN “oN
amanasqng aueld uol 4 nep E| Buiasojuiay 210U Buiatojulay aja19u0d pasodoid Bunweq juswabueny uedg AREWaYY
lej0Ians IeUCHIPPY yeys paua ajd JusuURNqgY Juaupngy 1aid Jaid
F™NLoONYLSans
S002/ML  @ea T3 PaNdaud
S002/02/9  @#1ea vi8 g
JANLONYLSENS - € JALLYNHILTY H3adID 3L3HINOD a3sS3d1SIUd - AANLS IdAL FHNLINYLS

i (1S 191503M) 0FL 'S 40 €28 °U'S
SSYdAd HLNOWSLHOd - 00°0-€28-10S



(ivouo)uoneinaied Anuen

ol
0ZET [ [ 3dAL OIHSVY TeI0L
18 =01
[ 0 € 000 0 0 0 ¥ IdAL OLHSVY | 6UBdS
0 0 € 000 0 0 0 ¥ 3dALOLHSYY | g ueds
0 0 € oo'0 0 0 0 ¥ 3dAL OLHSYY uedg
0 0 € 000 0 0 0 ¥ SdAL OLHSVY ueds
[ 0 € 000 0 0 0 ¥ SdAL OLHSYY ueds
0 0 € 00°0 0 0 0 ¥ SdAL OLHSYY y ueds
2z 6 € EEET  |0OL [ oL ¥ 3dAL OLHSYY ueds
b 6 € tgoe 026 26 [ ¥ SdALOLHSYY | ¢ =mnm_
i [ £ ecez  [0OL [ [ ¥ IdAL OLHSVY | | Uedg
uveds uoneso| | deig  uedsul i [Tu) yBuay [§71]
Ul "oN (8101 i Jo Jaquny U] jo 'oN  Buweds 1Ej0) y3Bua ueds siopuio # | sapufijoadhy | uogeoa]
SaluUEND 23a10U0D S/d aimonysiadng
zE gt | 1£301 |
0 00 [} ] |oF 0 INqY PRI
00 1] 0 0 L oid
o0 [ 0 0 EEE
0 0 0 0 S RId
X 3 0 0 0 ] v oid
[ 1 o 0 0 € Jaid|
o9 13 8 Q 1] 1] Z 1did!
91 z [ 3 B 0 o [ 0 | 1oid
0 0 0 3 0 [ 0 [} 0 Ay Jeay
K
Hﬁ“m_ﬂ_u.nﬂ wbuaT 2)id |Aor3 108 _.E_m doy nwu.«w.hw 101084 DsEaISU| [SOlld "ON _w..__ . =2 me_”_._._m peotejor [siopuo # Hm.n_v_v || woneoon
sJald 40} Syeys paliud ..9e
SleMBUIM
s3|id %org 8
apd word v '
[ 9z 3 TejoL
¥6r 06k 555 zZis 9z n..m|.ﬁ¥[| 6v9 0 0zt Inay pad
0 54 0 [ 0 SZh [ 0 0 0 PR
0 0 0 Szl 0 0 0 gJaid
0 0 0 ErA 0 0 0 S Jald
0 0 0 EAl 0 0 0 0 ¥1old
0 [} 0 STl ] 0 0 0 oid
oe i 0 ST ] 0 0 B z 191d
0% 0 0 0 STl 0 0 0 0 ]
0 0T 00 00 0 53 0 0 0 0 nqy 1eay
Goad) 8 . Tsdui] peo i)
i g ot e ybua alid |"A9[3 jod |nei3 doy |salid 1810 |J0j9E] dsEaIIu] wasans | sopao eior [P0 #| smpuBipeon uoyeoo]
sannueny alld
S002/LIL ajeq
sooz0zie  @ea

ZZE [zoL zg [ | (‘pAna) [EjoL |
8698 0882 8Lz 009E [ (3anol €151
= ovvl |1 G S 9801 VELHLE € oosL_ |s/eL |sz9 e 96 QY P
ZIEY okl U B S ZELE BLILEGE |E 00gL__|sZ8F |528  |e 96 Way 183y
PWNJOA | BUNOO-] # | Eady | GId0Q | HIPIM | 0&nioN @0y | JyBIOH | GIPIM | SWNJOA | Bary o | _wpish| Goall
DURGATHOL Buncod TEo5 Weed ] \pBua |VOHE0T INAY
sagyuenp 3
¥ST [ El [ [T IEEN
£589 0 LI SEGY T3ano] 1301
0 FRCTE]
0 9 Jald
0 G Bid
0 ¥ J8id
[ € 2id
S6EE [T 107 [oe € B9¢c_ |eoee [6e5  [Sv |96 ueus alz old
SSVE 9tk |8 107 |ie € 89zz__|esec [Ses  |sv |96 yeys qJ ¢ Jold
SwnioN | Bunoo] # |ealy | @dod | WPIM | PWnioA | UWnIoD # | eoly | JWBPH| _ eiG| ownjon| ealy| 995G 7
awnjoA [BJ0L fm.w%c& el ! [LTR) I Je5 \piM yjbua | uonescT Jaid
{uonepunoy adA1 yeys pa||ig) SANRUEND Jald
W13 PayoayD
V18 A8

SNOLLVIND VD ALLLNVNO - £ SALLVNYILIV J1540N0D 03SSTHLST - AANLS 3dAL HNLINULS

U (35 1915G9M] 0¥ "d'S 18A0 £28 H'S
SSYdAg HLNOWSLHOd - 00°0-£28-10S




1800 ko AN

1503 LORENSL JC! X3P (U0 J0 KTZ SIENDS J500 JUALBIEI0D) pUBI AUNSSY

LS %SE 2968 IofeDS SUBUDHN-AXOOT
8Teas HGE 05658 pUrBS) (695 OLIS JBWOISETd 8002 uofjeiEsy ¥00Z
8002 uofeiesy Y002 E3h fenuuy [T
LU fenuuy JBDA P "bs Jad 80D Bulieas
J0a) 130 P00 UAWSIEKDY PURID JI0f %23 ARG
[ %0L 60€°8Z 00'zez o €W
“{jeAousas eUOHIPPE GZ'E) .S 1O UISP O] [EAGIS] SINDAL BAJE 0P JO KGZ SUINSSY [T %0l LEL9L 00'LOL 18 zu
('pA 'b3) Bary DIUBMDYY (g bgjeary () yBuT sRbus
5 ] T 86102 €W SRUB0D PISO squop  Wiedg pasodr] uedg oN
€€ se voo'h 2E0'6. T =L Kepuosag feuRtion [
(S o H0ET 6502 LW ‘Eany 9[0T Sd
{'pA N2} Jeday (A s} ('pA bs} (4 ps) ul_Eyorl puWIRY pesadxd |E10L
TOWRML BUIGaD B2y ¥990 (€] Eany 390 o0or L] otiuejd oy
oo o5t o oEE oo £ afqeuen puet 90 £ &8 8 9 i i
¥ oL Fg s68 o1EL zn o9y 2 €z P
00 oL [ o€E oo LW PZEOLS %KGE 00FrIS AU epaiey "(SSIDPILL SIGELEA) oSz Z ELTL 6 6 i Mo
AB{1OAQ IRII0T PRUIPON EIS QLI o9 2 g
'pA 'N2) BwNOA () ssawoiy (pA bs) ey ) Ut ) (W) e +PA T2 90 1900 ARIOAQ DS #9301 28pUg 009z L oz adued 0
2RIN6O) BUKEIM, 93100 BUUEOM  BuIEHNSY Aerpeoy Aewpeod oL oN BRI A H
yae0sday yaeoiady vezrs %GE 10268 Ui pueH T 2AAL OLHSYY ¥
151500 BUiSRNSaY Heudsy
zzses %RSE seTTs UOHOIIPOIPAH BUIST ul_oErLL U PISOd] el
uoperedaly 3EHNS 008 z ¥ abueij ol
z9E8s RSE 005 “PA NG 120 "ILNOD BVELNS SRSUOT YEYdSY e SE6ZS HSE BECES (o) ST 1) UOTHOIROIPAH BUIS) €T T ez 15
2002 uaneiE3s3 002 8002 uogeleas ¥00Z ABYBAQ DFRIIUOD PIPON BHIS OIIN e¥g ¢ ¥¥ E E sijtid so00n
e fenuuy Eap ETY fenutry LN w0 T e qan
P4 "ba 1ad 1500 ABBIAO IS 490 D5pLE sz T €T 6 6 spoil we
{paz wo} eva wal) AEISA0 %550 9bpig w9l Z ]
TS %EE 8608 “ph b5 sod "aRIAU0D EYOSY ‘B JUaDARd ooz b 9z otiueld 1og
8002 vogepeos3 002 EeL oN Beg A H
eap fenuury Jeap ¥ 2dAL OLHSVY POUIROW .09
191500 KU BURENSTY 006LLLS ezEs 65202 €Y ‘DU WEIE- 3)3U0D) Sd
UoLLIAE Yerdsy [Bnjodiad Ioepnsay 008'PLS 74 1£0'6 zw *Bulijeas SunongsIKing
BujsEpNEaY JUALIEAE] Yowosddy 0061218 8zus 65202 LWy
3900 8002 4 D8} £00LS oL
"SISAEUE SIU) U] POPAOUI JOU DI S1s00 a K [BAOUITY %320 L2 BN LR ] EVIS WEE szis sty
1300 jo uotoun; & 29 0) paunsse aie ew 3R BT 9 £v'LS %SE sz18 “pouuE|
503 [erowRy ¥o3( 30pUG £vLS %SE sT18 aund
"G JEa) 18 JUSITORKI) B5pUG DiAGUI0D JUNSSY pLSS %EE 00ss g
[EAIaU] 29UBLINGA) JEDA-GZ B L0 PIIEDS JO Pajured are SaIMISIoons swnssy 8002 uopejeas3 ¥O0Z
DG 1O 18 JUMUIIRIARL HDIP BUPUQ PUS G JEIA JB ABIDAC HOOP DUPLG SUNSSY G ] ] £W eap fenuuy ey
a 8ree z 1Y DS 100 1500 Buned
10U AIBWILINS 150D IMPWANY 3G ¥ 0 8r'e8 LW
B LA
99ys 1500 ANPANSIKNG 335 € ‘oN atpug 00E'RT %OT 909ET oo'sk 00ZEZ 1 £ LW
FANND0. D A SYL0| HO0P (235 LIS OU 3I0J2I0U] *SIUMINGE [IUIHALIGS JARY O] PALNTSE e Sobug 7 Lreset %EE 00'BEZS [E25 dINS SUAUOISE (ubsieary  oouewoy (U 'bs) eary UL L) wiue stung  (w) ydeg
800Z voneeasy 002 BUSpIU] JHOT UOISUSAX]) RNPIAS Jaquiay atiuerd Jeg uedg. oN ©M
“sieop (Jeak LaPRBUCD B00C) e [enuuy seap el Arepuosag [Buoy DAY PILNSSY IEoL
SMEA JUDSOIS LI PIISIHIXD DUE PUE "TJY 2INIINITS JEDA-  GF B B4UNSSE 51900 SOUBUBIUIEW DA Y L 100] 134 1500 0T ¥29(0 Abpug E
‘SIION Bupy5opay Jbppa i
000'899°c% 000°059'2$ 0oa'aLo‘Ls 005’1088 008'LFS 00T'EELS 3 e 00E'9LS 005’298 SIpHSr| passansald L1 2% £ €
000'18L°Z% 000°092'Z$ 000'105% 000'55ES 00956148 003'09% 3 ey O0C'EES 00¥'iZ$ pUD- PASSIIRA LE ot L z
000°L0L'ES 00009128 000° 1765 005'108% 008'L¥FS 00g'sELS 3 e ooc'aLs 006298 sweag popoy LL e € 3
1500 1500 TisoD =] [GE==] 00 EES) @ puei Tepar0 Buddiid SARCWANY smbus1  sueds on oN
i o i ] ok 9 Bl wHo AN DouBUAUIEN o 330 7 owag Buiweld wowsbuelry ueds w
angerpy [ apky L 4300 L
[T 8 =0l wmpnysiadng
000'9.% z oor'get o8 0 [ SRpRS-| pessansald L 00ZET € £
09'ErS z 006128 o5 (] os siopigr| possansaid b 00’10k 3 z
o ] [ 3 0 009'EBZS suieag POy L1 o0zET € 5
=] SR £ ) A0 £ SAIEWSIY Tybuo]  sueds ON ON
apAD 9N SoUBUIIEN d opAD ] SOUBLDIUEN 2d Bupely uswabuely ueds e
e 1o RquIny o) EPL Jo soquiny 90
Buyess . Bunuied |9MS (21
1509 AINYNILNIVIN ITIAD 3411
Soozl/L  aeg W13 POHIOUD
S00wEDS  Oked vig #a
S1S00 T19AD 3411 - AGNLS AdAL FHNLONYLS ”—

135 191593M) OFL H'S 49A0 £28 H'S
SSVYdAS HLNOWSLHOd - 00°0-£28-10S



I

MS A

APPENDIX B
RANSYSTEMS
C o RPCORATICON

CoJ O, g oo Co oy oo/}, oo/ . .




N R

—1 -2 -3 &I 1 b3

3 O3 M

1
-

b =

FILE: gA\COOZ\0064\Bridgoh\BTS\O4-SRIS0Nebster)\823-D4spOi AL TLdgn

DATE: 7/13/2005

253"

~ ~ ~ -
~ ~ -~ ——
I - - FIRST GUARDRAJL FOST
SN - - BORING LOCATIONS
o oSG < PP ( OFF BRIDGE LOCATIONS 4@
SO /% LOCATION | STATION | SIDE | [BORING No.| STATION OFFSET 8
NN / R REAR ABUT.|x RT. TR-45 | 6/+14.03 | 6/.98" AT | |3 éz;
RN ," e _=\" [REAR ABUT|x LT. TR-44 | 62+09.92 | 32.69° AT. | |§ =
RSN E g“ﬁ'zg; Q?i ngsjguggm” [ 4 y FWD. ABUT.|x RT. TR-45 | 63+08.57 | 2.85° RT. g
SN R, . 62:10.00 - / FWD._ABUT.|x L7 10 3
NN € SURVEY AND CONSTRUCTION (U ,/ -7 1
So N S.R. 140 (WEBSTER STREET! 3y (N / gmu
“\\ \\ \\ TA. O m | Y R ) h -
NN , | P ; BENCHMARK 1 BENCHMARK 2
- NN N N N N o N - T N N A S I W N ¢ WYY Y7 WA S = Y Oy P T
NS \ [ NY f g T
o LAV vy " e T Lo ¢ LlE
S NENEAN = e e Y e e . ey S ] 2 ¢ |3
NN W VA m%\\ TR \\\\y’ Y I\ Feen T )/ (TO BE PROVIDED LATER) (ro 8 provioen aters | B[S
N WY = \L\‘J L \\ \\ \\ ALERLTAR Ly li T : 4 ) . 5|
. x 00700 \} WL AW, : " ACH SLAB 5
b b gTiRG 53’523 ggur. 2|, \\x\ (TYP.) S A A A :\\\\\ \ N\ O F- | secin aperoac siag 7-/ - 3 g g
o] NOONTRTUY N &y ifir{?} ™ prER ¢ \ A W AW { STA. €3*13.08 Sy E"é g
L X \25°-0" APPROACH w|TEYW | /5T 5750 35" A Wy ! PROFILE GRADE LINE e v o X g
wn N " YN \\\ . ? . \\ \ \\\\ ' ' I T LA g N
L A SLAB [TVE.) | 3 R Fei A T RN Ay AL VAN TRV ; N\ ! L YL TRAFFIC DATA o
T 0 AR LA 0 J 7 —
N IRNENRNRNE W 611004 Y L \heeo \V/\\ \ l\\\‘ NS 63?00‘{\\\\“}“‘/ ] VNY i 64100 L (sh 8217 §§ §
r/i RN \\\ A \Ff \)1 AN I\ \J\/'\ ‘\\\ }g% \ \\ RN 3\4\ VL VN MR 1 W orserarE ahaw. \ \ 7] A CURRENT YEAR ADT (2010} - 13,400 *
! A END APPROACH SLAB X S R W v, AT VAT Ty v 1 — 7 CURRENT YEAR ADTT (2030} = 1,876
DELN ” 3, x| W W W\, PIER 20 \ W \ ¢ ere. Fwd. Aeur. —- DESIGN YEAR ADT (2010} = 21,000 i
\ STA. 60+78,52 h \ \ \ \ n~ I S
o) \\ \\ NN \\ U7y o . \Q\\\ Y S\TA. 62 \42.\00 \’\&\\ ; STA. 6312.00 - DESIGN YEAR ADTT (2030) = 2.940 R
by \ R -~ LY A A\ ! [ 3 5
s \\_.: \\ \\ N \\ ) ¥ \\\\\\ \\\\ : \ \\ \‘\ \\\}\\Q\' \\ ] P - >
\ - — - Y \\ oy , \\ T i ~
\ Y \\ \\ \\ Y \\ N \\‘\\\ \ A \ R- 4\\ \ -\\ \\\\\\ / \ o Wg \\W ) 1\ . ~--,~_H\‘ PROPOSED STRUCTURE N
TN ey Y L = N A\ L A, WO \ N W&/ T\ P e TTmee X | TYPE: 3 - SPAN CONTINUQUS ROLLED STEEL BEAW AT09 N
A T W W W \ \ \ VoL — T PR T Y T AT Ty N : 57 =y el T GRADE 5OW WITH COMPOSITE REINFORCED CONCRETE 3N~
s \ Voo \ \ v TR OV Oy Wy \ \ § NoA A \ VY - Tk DECK SUPPORTED BY RE[NFORCED CONCRETE O &
\ L v i \ \ \ [~y
£ N N N U W A U W A S W U Sl - T | POINT OF MINIMUM \ o \ =1 SUBSTRUCTURE UNITS o B W
D Y VR U W \ \ v \ ‘mwg\ LIz ) \ \ \VERTICAL CLEARANCE. ; Ve [
5 5 & & oL \ y N ' =% L0 W Oy S W Q. S W . SPANS: F0‘-0%, 92°-0%, 70'-0" ¢c/c BEARINGS S
@ @ @ @ @ \ 1 vl T ' \ 'l () \ ______ N 'l\’@]/' . ~ < <
Lo s OOt G & L o o O SRR N R TR\ W = T N, b VO Y SR ROADWAY: 2 - 42°-07 TOE TO TOE OF PARAPETS gEL
{SCOoONOoO O o O O iV LY 2 0 Ty WA\ DN e | LOADING: HS-25 (CASE I) AND ALTERNATE WILITARY
AR VLV L oo 1O 2 o Lo A ANRY LY TR se T S et Y D LOADING; FWS - 60 PSF
VoY VALY oy T U\_‘Q } O 0CC '~ J\‘ Lo ! SKEW: 22°00°00” RIGHT FORWARD =
"\ vy NN \\ “\ 4 Voo ‘\ : U\"OQ\—\ \\ Voo L \ CROWN: 0.0/6 FT./FT. v~
S N Y Y W W T A S T S AL A Y AL IGNMENT: TANGENT Rl
WEARING SURFACE: [* MONOL]THIC CONCRETE T «
APPROACH SLABS: AS5-1-81 (25’ -G LONG) = ko
3
—¢— DENQGTES SOIL BORING LOCATION hoxa
T mE
O
2L8 < P ] 3 8 B N 2 $ o 5 3 N n = s 9 LATITUDE: N
@S g~ < ? ® @ P i 0 P o & " - < T > ¢ LONG I TUDE: < ¥
oS =@ -~ ) o of@ | @ @ ] © % ] @ © T lo 2 o 3c=
620 shw ~._0 15y Rl Ir 1A b w e P ] u P A | B ol & . 2 3 n
& ~ [ | 520 a, .
ES M L
'L?j ~~— ?Ea/—@ BRG. REAR ABUTMENT |, PIER | € PIER 2~ € BRG. FORWARD ABUTHENT ~| 3 O @ wRu
~o s g BRIDGE LIMITS - 234,16 g~ < HOTES: i
. ~ I - o
600 pROPOSED APPROXTUATE — & &I . | 92 -0 | 70- -0 iz & G2 500 I. ALL SHEETS WITH PLAN DIMENSIONS ARE SHOWN ® QU
PROFILE GRADE— 10F OF ROCK NS < MIN. VERT. CLEARANCE @ g HORI ZONTAL . > x ©
0. 50% BORING TR-45 E‘E‘\\ TEE 7r ACTUAL | <o EXISTING GROUND . . 5 @0
— EL. 580.0% ool ~ | 177 -0" REQUIRED l -0.50% =W ALONG € CONSTRUCTION— o i 2. EARTHWORK LIMITS SHOWN ARE APPROX[MATE. = o
580 T = e VA ACTUAL SLOPES SHALL CONFORM TO PLAN CROSS 3 ]
- XP. — EXP: T A / 380 SECTIONS. T 0=
FL. 575.00: 3-'/-,?3,\ ¢ creex— & S-R. 140 TYPE D ) EL. 574.00¢ _/ 520" V.C. R
0y 47 ;‘;‘_’ggg;fﬁ \ BARRIER kﬂoﬂ“ ! e - © 5. THE PROPOSED PROFILE GRADE IS WITHIN BRIDGE <
560 17 -0% THICK CRUSHED N ' g} _ " APPROXIMATE 560 LIMITS. SEE ROADWAY FLANS FOR PAVEMENT
' ,
AGGREGATE SLOPE ™~ ‘ PR S S | D —— L~ /TOP OF ROCK ELEVATIONS BEYOND BRIDGE LIMITS.
PROTECTION (TYP.) ‘*-H,_‘L,f . BORING TR-43
EL. 555.00: FOUNDAT QN DATA: Q
st0 APPROX | MATE 540 29
TOP OF ROCK ALL NEW PILES SHALL BE HP 12x53 PILES AND HAVE o3
BORING TR-44 A MAXIMUM CAPACITY OF 70 TONS PER PILE. e
EL. 544.00: -
520 © UTLLITIES D q
03 520 . _ °Q
S5 " - . UTILITIES DISPOSITION WILL BE ADDRESSED IN S
6E T 2 (¥ 2 5 % 9 3 n THE TS & L SUBMITTAL b
S 5 3 & 8 8 5 S N
500 150 3 2 a a - a S S 500
60+00 61+00 £2+00 £3+00 64400 tle




55 PUSLIC SOUARE, SUITE 1900
CLEVELAND, DHID  4413-1507

DESIGN AGENCY
RariSystavis &

DATE
o7/ 12705

STRUCTURE FILE NUMBER

REV [ EWED
NFF

CRARN
RCK
REY 1SED

i € SURVEY AND
CONSTRUCTION
- 5.R. 823
— 89 -5%
r ” s’ I "
427 -0 2’ '5% 427 -0

L -6+ 12c-0” 127 0" 127 -9~ 6’ -0~ | 6 -0" ' 12° -0~ 12* -0* 12*-g~

(TrP) SHOULDER LANE LANE SHOULDER "L ’ [~ SHOULDER LANE LANE SHOULDER
1 © . LIMITS OF SEALING

10" 8~ 107 10%" - CONCRETE SURFACES—W\\
|| e, ; LIMITS OF SEALING 84 REINFORCED CONCRETE (EPOXY - URETHANE)
2« - CONCRETE SURFACES SLAB [NCLUDING 17 MONOLITHIC  (ryp )
— » (EPOXY - URETHANE) WEARING SURFACE N
T N | 9 (TYP.J 104" MIN. gl I .
L o M PROFILE PROFILE
RS GRADE 0.0i6 0.076 GRADE r
_ N = 0.016 FT./FT. FLFTT~] FT./FT. 0.016 FT./FT. //i;’
e S —————— — S —

i~ AL ~LL. - —dL
o 2 [ AL AL Ay 1

CIE - _ 97 HAUNCH P

TS TYP.J

I i - 1
E‘ \ [——]
€ 1" @ HALF-ROUND
DRIP GROVE |

:] 3 -sp | 10 BEAM SPACES @ 87 -3 = §2°-6* 3 -5%"
_} - € BEARING

1 3 o .3 o 33

L2
O

FILE: g:\COOINIDGE4NBridge\BTSN\04-5RMD{Nebsteri\g23-041 501 AL Tl.dgn

1
|
i

DATE: 07/12/2005

SUPERSTRUCTURE DEFTH

STEEL BEAM
ITEM
w33

SLAB ( INCLUDING Y
WEARING SURFACE} 8%
HAUNCH ( BOTTOM
OF SLAB TO TOP 2
OF FLANGE)
BEAM DEPTH 337
TOP OF WEARING
SURFACE TO BOTTOM 43,50
OF BEAM FLANGE '
( INCH)
TOP OF WEARING
SURFACE TO BOTTOM )
OF BEAM FLANGE 3.625
( FEET)

BRIDGE LiMIT ,

CONCRETE

DECK SLAB —\
L
— Xv#

CONSTRUCTION
JOINT

50 |

|
14 -0*% 167 [1r-0” &7 :1

SEAL CONCRETE

SURFACES (EPOXY
URETHANE)

W33 STEEL BEAM —

FINAL
GROUND
LINE 7™

LN

pa

APPROACH SLARB

PORQUS BACKFILL

1~

I -6" 17 -

3 -p

\

-~
-~

—

~ L=
£
-g*

16”167 " -7 |“-6"
T T
6 -0~

TYPICAL ABUTMENT SECTION

WITH FILTER FABRIC
l——3' -0~ WIOE
NEOPRENE
SHEETING
[“~— EXPANDED POLYSTYRENE FILLER
OR REMOVABLE FORMS

-

6“ G PERFORATED

I ‘\\\\\‘\ C.P.P (707.33, TYPE SP)

CONSTRUCTION
JOINT

“~—E PILE W/WEB
PERPENDICULAR
TO € BEARING

3 Q
N B
gmlE
=1 [}
e
Ly
> -
~ [
b i
q
= 0§
&
LW x w0
l--><a
--J>,<§
‘th\.
oy
1 ™o
I
e
S
g @
=
Q=
N Wi
83
8 = n
c 8o
l-l.l o
. .
gg o
< L
Qc
[y
o
Cun
o
S«

]
;393
0o

LI
.

Y o,
()
212




i

— g -— - CJ = = L3 1 ‘1 [

]

| |

1 [ [

APPENDIX C

RANSYSTEMS |\
C NP CORATICON /,///_—T—_




BANNSTEMS N crockeany . oae T sheethe
VERT!CAL CLEARANCE CALCULATIONS
Job Name SCl-823-0.00 Structure
Description _ S.R. 823 OVER 5.R.140 (WEBSTER ST.) PID # 19415
Alternative 1 - 6 Rolled Steel Beams, 3 Span Point Location:

Adjstment for Cross Slope

Comment Grade Offset
2 Lanes: -0.016 X 24 = -0.38
Shoulder to Beam CL: -0.016 X 11 = -0.18
Total Adjustment = -0.56
Superstructure Depth
Comment Depth (in) Depth (ff)
Deck Thickness: 8.5 0.71
Haunch: 2 0.17
Girder or Beam Depth: 33 2.75
43.5 3.63
Total Superstructure Depth (ft) = 3.63

Vertical Clearance at Critical Point

Station @ Critical Point = 62+26.34
Offset Location @ Critical Point =  42.24' Right

Profile Grade Elevation at Critical Point = 585.45

Adjustment for Cross Slopesto Beam CL = -0.56
Top of Deck Elevation @ Critical Point = 584.89

Total Superstructure Depth = -3.63
Bottom of Beam Elevation @ Critical Point = 581.26
Approximate Top of Existing Ground @ Critical Point = 556.63
Actual Vertical Clearance = 24.63

Preferred Veriical Clearance = 17.0

Required Verlical Clearance = 16.5
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PLANNERS + SURVEYORS

March 30, 2005

Mr. Greg Parsons, P.E.
Project Manager
TranSystems Corporation
5747 Perimeter Dr., Suite 240
Dublin, OH 43017

Re:  SCI-823-0.00 over Webster Street (S.R. 140)
Preliminary Structural Foundation Recommendations
Project SCI-823-0.00
DLZ Job No.: 0121-3070.03

Dear Mr. Parsons:

]

s N I i SR et N (S N S T SN N AU [ SRS B N R N

This letter reports the findings of the subsurface exploration and preliminary foundation
recommendations for the proposed structure for SCI-823-0.00 over Webster Street (S.R. 140). It
1s anticipated that the proposed structure will be a two-span elevated bridge. The existing grade
at the proposed new bridge location is at approximate elevations 585 and 570 feet at the south
and north abutments, respectively. It is anticipated that the SCI-823-0.00 mainiine will be
located in fill sections on either side of the proposed bridge. Approximately 5 feet and 20 feet of
new fill are anticipated at the rear (south) and forward (north) abutments, respectively. It is
anticipated that the center pier will be approximately 36 feet in height. A stream is located along
the south side of Webster Street. Weathered bedrock is present in the stream bed.

The findings and recommendations presented in this report should be considered preliminary. It
is understood that the final number and locations of substructure units have not been determined
yet. After the substructure unit locations have been established, the results of the borings should
be reviewed to determine if additional exploration is needed to finalize the foundation
recommendations for the new structure.

Field Exploration

A total of three borings, TR-43, TR-44 and TR-45, were drilled at the proposed structure
between February 2 and 24, 2005. The borings were drilled to depths ranging from 25 to 35 feet.
The borings were extended into bedrock, which was verified by rock coring. Boring logs and
information concerning the drilling procedures are attached.

The boring locations were selected by TranSystems Corporation. Borings TR-43, TR-44 and
TR-45 are located approximately at Stations 68-+00, 67400 and 66+00, respectively. Ground

6121 Huntley Road » Columbus, Ohio 43229-1003 « (614) 888-0040 « FAX (614) 848-6712
With Offices Throughout The Midwest
www.dlz.com )
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surface elevations at the boring locations and the boring locations were estimated from the
established topographic mapping for the project and are presented on the attached Boring Logs.

Findings

The following text presents generalized subsurface conditions encountered by the borings. For
more detailed information, please refer to the attached Boring Logs.

At the ground surface Borings TR-44 and TR-45 encountered 12 inches of asphalt pavement and
2 inches of topsoil, respectively. Beneath the asphalt pavement in Boring TR-44, 2 feet of silt

" (A-4b) was encountered overlying 2.5 feet of sandy silt (A-4a). Beneath the sandy silt in Boring

TR-44 and at the surface of Boring TR-43, silt and clay (A-6a) was encountered to depths of 2.5

feet and 5.5 feet, respectively. Boring TR-43 encountered 6.1 féet of silty clay (A-6b) beneath
the silt and clay (A-6a). Underlying the topsoil in Boring TR-45 and the residual soils in Borings
TR-43 and TR-44, highly weathered to decomposed very soft sandstone was encountered
ranging in thickness from 3 to 5 feet.

Bedrock was encountered between 5 and 15 feet below the ground surface, and generally
consisted of a medium hard to hard sandstone that was slightly broken to intact. Recovery of the
core samples ranged from 97 to 100%, and RQD values ranged from 73 to 100% with an average
RQD of 87%.

Water seepage was not detected in any of the borings prior to coring operations. At the
completion of drilling, water levels ranged from 2.0 to 6.7 feet. The final water levels include
drilling water and likely are not representative of actual groundwater conditions. Groundwater
levels may vary seasonably.

Conclusions and Recommendations

Based on the subsurface materials encountered in the borings, either spread footing or drilled
shaft foundations are best suited for support of the proposed structure. Competent bedrock was
encountered at a shallow depth at the pier and rear (south) abutment locations. Additional fill
will be placed at the abutment locations, resulting in an estimated depth to bedrock of 35 feet
below the proposed grade at the forward (north) abutment. Bedrock will be shallower at the rear
(south) abutment, possibly only 10 to 15 feet with the new fill. If an alternative foundation type
is required due to lateral or uplift loads, a pile-type foundation can be used. H-piles can be used
if pre-bored sockets into bedrock are utilized.
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If spread footings are used to support the abutments, it is anticipated that they will be bearing in
new fill. However, the rear (south) abutment may be bearing in bedrock, depending on how
much fill is placed. Spread footings bearing in embankment fill may be designed for an
allowable bearing capacity of 3000 psf.

If spread footings are used to support the pier or the rear (south) abutment is bearing on bedrock,
the footings should be embedded into the bedrock. Additionally, drilled shafts socketed into
rock can also be used. The depth of the spread footing embedment or the sockets will need to be
designed based upon actual loading conditions. The following table summarizes the site
conditions and bearing capacity recommendations for foundations on rock.

Foundation Recommendations

Existing Top of
. Ground Competent Allowable
Igsgrblfr Séll-g ;t;l;?l Surface Rock Bearing
Elevation*® Elevation* Capacity
(Feet) (Feet)
TR43 | Forward(Morth) | 55, 555 - 15 TSF
Abutment ‘
TR-44 Pier 555 544 « 15 TSF
Rear (South)
TR-45 Abutment 585 580 15 TSF

*Existing ground surface elevation was estimated from the established
topographic mapping.

Grain size analyses of the overburden in Boring TR-44 were performed for scour analysis since
the proposed structure location is located along a streamn. The following table presents the Dsg
and Dgs for each respective soil type encountered in the boring. In addition, grain size data
sheets are attached to this report. '




]

[

— 1 1 1 1 [

A= BN |

S L/

- ENGINEERS « ARCHITECTS + SCIENTISTS
PLANNERS » SURVEYORS

Mr. Greg Parsons, P.E.
March 31, 2005

Page 4
Data for Scour Analysis
: Existing Ground Sample
b]?srrr?l;egr Surface Elevation® Depth Clags]i)ﬁocgﬁon (11121531) (1?;;)
(Feet) (Feet)

TR-44 555.0 1.0-2.5 A-4b 0.0145 0.0526
TR-44 555.0 3.5-5.0 A-4a 0.0576 7.75
TR-44 555.0 6.0-7.5 A-6a 0.0103 0.0478
TR-44 555.0 8.5-9.3 Weathered Rock | 0.0168 0.0519

*Bxisting ground surface elevation was estimated from the established topographic mapping.
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If you have any questions, please contact our office for clarification.

Sincerely,

DLZ OHIO, INC.

L Bocl Fpentow 4
. Edward R. Hood, P.E.
Geotechnical Engineer
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Dorothy A. Adams, P.E.
Senior Geotechnical Engineer

Attachments: General Information — Drilling Procedures and Logs of Borings

cc: File

Legend — Boring Log Terminology

Site Plan

Boring Logs TR-43, TR-44, TR-45
Grain Size Analysis
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GENERAL INFORMATION
DRILLING PROCEDURES AND LOGS OF BORINGS

Drilling and sampling were conducted in accordance with procedures generally recognized
and accepted as standardized methods of investigation of subsurface conditions
conceming geotechnical engineering considerations. Borings were drilled with either a
truck-mounted or ATV-mounted drill rig.

Drive split-barrel sampling was performed in 1.5 footincrements at intervals not exceeding
5 feet. In the event the sampler encountered resistance to penetration of 6 inches or less
after 50 blows of the drop hammer, the sampling increment was discontinued. Standard
penetration data were recorded and one or more representative samples were preserved
from each sampling increment.

In borings where rock was cored, NXM or NQ size diamond coring tools were used.

In the laboratory all samples were visually classified by a geotechnical engineer. Moisture
contents of representative fine-grained soil samples were determined. A limited number of
samples, considered representative of foundation materials present, were selected for
performance of grain-size analyses and plasticity characteristics tests. The results of these

tests-are-shown-on-the-boring-logs.-

The boring logs included in the Appendix have been prepared on the basis of the field
record of driliing and sampling, and the results of the [aboratory examination and testing of
samples. Stratification lines on the boring logs indicating changes in soil stratigraphy
represent depths of changes approximated by the driller, by sampling effort and recovery,
and by laboratory test results. Actual depths to changes may differ somewhat from the
estimated depths, or transitions may occur gradually and not be sharply defined. The
boring logs presented in this report therefore contain both factual and interpretative
information and are not an exact copy of the field log.

Although it is considered that the borings have disclosed information generally
representative of site conditions, it should be expected that between borings conditions
may occur which are not precisely represented by any one of the borings. Soil deposition
processes and natural geologic forces are such that soll and rock types and conditions may
change in short vertical intervals and harizontal distances.

Soilfrock samples will be stored at our laboratory for a period of six months. After this
period of time, they will be discarded, unless notified to the contrary by the client.

S\Geot\Forms\General Info English.doc
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LEGEND — BORING LOG TERMINOLOGY

Explanation of each column, progressing from left to right
1. Depth (in feet) — refers to distance below the ground surface.
2. Elevation (in feet) — is referenced to mean sea level, untess otherwise noted.

3. Standard Penetration (N} — the number of blows required to drive a 2-inch 0.D., 1-3/8 inch 1.D., split-barrel sampler, using a 140-
pound hammer with a 30-inch free fall. The blows are recorded in 6-inch drive increments. Standard penetration resistance is
determined from the total number of blows required for one foot of penetration by summing the second and third 6-inch increments
of an 18-inch drive. '

50/n — indicates number of blows (50) to drive a split-barrel sampler a certain number of inches (n) other than the normal B-inch
increment.

4. The length of the sampler drive is indicated graphically by horizontal lines across the “Standard Penetration” and “Recovery”
columns.

5. Sample recovery from eacﬁ drive is indicated numerically in the column headed “Recovery”.

6. The drive sample location is designated by the heavy vertical bar in the “Sample No., Drive” column,

7. The length of hydraulically pressed “Undisturbed” samples is indicated graphically by horizontal lines across the "Press” celumn.
8. Sample numbers are designated consecutively, increasing in depih.

9. Soil Description

a. The following terms are used to describe the relative compactness and consistency of soils:

GranularSoils=Compactness =

Blows/Foot
Term Standard Penetration
Very Loose 0-4
Loose 4-10
Medium Dense 10 -30
Dense 30-50
Very Dense over 50

Cohesive Soils — Consistency

Unconfined Blows/Foot

Compressicn Standard
Term fonsfsa.ft. Penetration  Hand Manipulation
Very Soft less than 0.25 below 2 Easily penetrated by fist
Soft 0.25-0.50 2-4 Easily peneirated by thumb
Medium Stiff 0.50-1.0 4-8 Penetrated by thumb with moderate pressure
Stiff 1.0-20 8-15 Readily indented by thumb but not penetrated
Very Stiff 20-4.0 15 -130 Readily indented by thumb nail
Hard over 4.0 over 30 Indented with difficulty by thumb nail

b. Color — If a soil is a uniform color throughout, the term is single, modified by such adjective as light and dark. If the
predominant color is shaded by a secondary color, the secondary color precedes the primary color. If two major and distinct
colors are swirled throughout the soil, the colors are modified by the term “mottled”.

c. Texture is based on the, Ohio Department of Transportation Classification System. Soll particle size definitions are as follows:

Description Size _ Description Size

Boulders Larger than 8" Sand -~ Coarse 2.0 mm to 0.42 mm

Cobbles 8" to 3" - Fine 0.42 mm fo 0.074 mm

Gravel - Coarse ¥’ Silt 0.074 mm to 0.005 mm
—Fine ¥'t02.0mm Clay smaller than 0.005 mm

S:\Dept\GeotechnicalFerms\Borings\Legend ODOT English.doc




d. The main soil component is listed first. The minor components are listed in order of decreasing percentage of particle size.

e. Modifiers to main soil descriptions are indicated as a percentage by weight of particle sizes.

trace 0to 10%
little 10 to 20%
some 20 to 35%
“and" 35 to 50%
f.  Moisture content of cohesionless soils {sands and gravels) is described as follows:
Term Relative Moisture or Appearance
Dry No moisture present
Damp Internal moisture, but none fo little surface moisture
Moist Free water on surface
Wet Voids filted with free water

g. The moisture content of cohesive soils (silts and clays) is expressed relative to piastic properties.

Term Relative Moisture or Appearance

Dry Powdery

Damp Moisture content slightly below plastic limit

Moist Moisture content above plastic limit but below liquid limit
Wet Moisture content above liguid limit

10. Rock Hardness and Rock Quality Designation

a. The following terms are used to describe the relative hardness of the bedrock.

Term Description

Very Soft Permits denting by moderate pressure of the fingers. Resembles hard soil but has rock
structure. (Crushes under pressure of fingers and/or thumb) '

Soft Resists denting by fingers, but can be abraded and pierced to shallow depth by a pencil
point. {Crushes under pressure of pressed hammer)

Medium Hard Resists pencil point, but can be scratched with a knife blade, (Breaks easily under single
hammer blow, but with crumbly edges.)

Hard Can be deformed or broken by light to moderate hammer blows. {Breaks under one or two
strong hammer blow, but with resistant sharp edges.) '

Very Hard Can be broken only by heavy and in some rocks repeated hammer blows.

b. Rock Quality Designation, RQD — This value is expressed In percent and is an indirect measure of rock soundness.. Itis
obtained by summing the total length of all core pieces which are at least four inches long, and then dividing this sum by the
total length of the core run.

11. Gradation —when tests are performed, the percentage of each particle size is listed in the appropriate column (defined in item 9¢).

12. When a test Is performed to determine the natural moisture content, liquid limit meisture content, or plastic limit moisture content,
the moisture content is indicated graphically.

13. The standard penetration {N} value in blows per foot is indicated graphically.

S:\DephiGeotechnical\Forms\Boringsil.egend ODOT English.doc
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