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TranSystems

5747 Périmeter Drive

Suite 240

Columbus, Ohio 43017
Tel 614 336 8480

Fax 614 336 8540

www.transystems.com

January 14, 2008

Mr. Jawdat Siddigi, PE

Office of Structural Engineering
Ohio Department of Transportation
1980 W. Broad Street

Columbus, Ohio 43223

SUBJECT: Preliminary Design Report Submittal
SR 823 over Blue Run Road {CR 29)
SCI-823-10.13 Portsmouth Bypass
PID#79977

Dear Mr. Siddiqi:

Submitted for review and comment is the Preliminary Design Report for SR 823 over Blue Run
Road (CR 29). Included are The TS&L drawings, the Hydraulic Report and the Final Geotechnical
Report by DLZ, Ohio, dated January 18, 2007. Please find below our dlsp03|t|on to the August 186,
2006 comments by Jeff Crace, PE regarding the STS submittal.

1 ) The leveling pad for the MSE wall should be located 1 foot below the bottom of
any adjacent ditch. We recommend that the leveling pad be placed at the top of
rock elevation for both walls.

\/The leveling pad has been placed at the approximate top of rock.

2)  Is it possible to utilize a standard Type 4 Prestressed Concrete I-beam for a 97°-3”
span?

/ ‘The beam size has been reduced to a 60" Type 4 Modified beam. Please note that the
structure has been widened to close the median ‘opening and thus the beam spacing was
increased (see comment 4),

3)  Should the two interior barriers be higher to block the headlights of oncoming

- cars?

/ At the District’s request, the structure has been widened to close the median opening and
also use a 57" barrier similar to the roadway median barrier (see comment 4).

4)  Coordinate the Proposed Transverse Section for the structure with the approach
typical “normal” section, inside shoulder with. Revise the stations on the Roadway
Normal Sections to account for the revised structure length. :
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At the District’s request, the structure has been widened to close the median opening. The
bridge limits have been coordinated with the roadway plans in the Stage One submittal.

@ Is railing required between Blue Run Road and the creek?

Investigation of the existing cross sections reveals that most of the cross sections have
side slopes that are less than 3:1 meeting the requirements of common grading. There is
not guard rail along Blue Run Road in the existing condition and the existing creek. The
intent of the project is not to improve the Blue Run Road and maintain the existing
conditions as much as possible. Therefore adding guardrail is not considered a warranted
as part of the bridge construction.

Please don't hesitate to call me or Dr. Michael Lenett (513 621 1981) if there are any questions.
Sincerely,

W‘D \’\Jﬂ%La

Michael D. Weeks, P.E., P.S.

Project Manager

Cc: T. Bamitz, P.E.
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PRELIMINARY DESIGN REPORT NARRATIVE
1. Infroduction

TranSystems Corporation is providing engineering services to the Ohio Department of Transportation for the
design of new left and right overpass structures that will carry the proposed S.R. 823 bypass over Blue Run (CR-
29). As requested by the Scope of Services, a Preliminary Design Report is to be submitted as part of Step 8 of
the Major PDP process. The purpose of this report is to summarize the structure type selected for final design. A
revised Type Study was submitted on 3/28/06 to incorporate the updated roadway geometry. Comments and
approval of the structure type were received from ODOT on 4/27/06. Subsequent to receiving the comments a
meeting with OSE staff was held to discuss tall MSE walls in excess of 40 tall. As a result of the meeting the Type
Study for Blue Run road was re-visited. The results of the additional studies confirmed that the approved
alternative with MSE walls was still an economical solution. The revised Type Study was submitted July 19, 2006
and comments were received August 16, 2006. The 8/16/06 comments have been incorporated into this submittal
and a disposition to them has been prepared. )

2. Design Criteria

The proposed structure types are 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, 17t
Edition. Horizontal clearances {clear zone width and horizontal sight distance) are based on the Ohio Department
of Transportation Location and Design Manual, Volume One — Roadway Design.

3. 'Subsurf-ace Conditions and Foundation Recommendation

DLZ Ohio, Inc. performed the subsurface exploration for the proposed bridge and prepared the Final Bridge
Foundation-Recommendations dated January 18, 2007.

In summary the six test borings (TR-7, TR-8, TR-9, TR-10, B-13 and B-14) were drilied and all encountered
bedrock. The depth to bedrock varied across the site from 3' to 18.5' below existing ground. All boring
sencountered cohesive and granular soil deposits from soit silty clay (A-6b) to hard sandy silt (A-4a).

The MSE walls were evaluated with respect to bearing capacity, sliding, overturning, global stability and
settiement. The evaluations reveal that MSE walls can be used at the rear and forward abutment locations for the
proposed structure. DLZ recommends the nafurally occurring soils beneath the proposed MSE walls are
overexcavated fo top of rock and replaced with compacted, granular fill.

Cast in place pipe piles are recommended to support the proposed abutments, in compliance with the ODOT
comments. The cast in place piles will be prebored &' in to competent bedrock and grouted in place before the
construction of the MSE walls.

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 an interchange with US 52
just east of the fown to another inferchange with US 23 north of the town in Valley Township. Each of the
proposed bridge sections will consist of two 12'-0" travel lanes with 9'-6" median shoulders and 12'-0" outside
shoulders. Each bridge deck width will be 48'-5%2" out-to-out with a 1'-6" oufside straight face deflector parapet
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(SBR-1-99) and a 1’-5 12" inside straight face deflector parapet (similar to the roadway concrete median barrier but
using a base width of 1'-5 %" and top width of 6 5/5"). The northbound and southbound bridge sections will be
separated from one another, along their inside fascia, by 1". The profite grade line for both bridge sections will be
located at the inside edge of pavement, which is 11’-0" from the centerline of construction of S.R. 823.

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 for each bridge is located on the
inside edge of pavement which is 11-0" from the centerline survey and construction S.R. 823. The left
and right profiles are within a 1200° vertical curve with PVI at Station §76+00.00, g1 = -2.60% and g2 =
4,00%. Embankment slopes will be a maximum 2:1 in order fo minimize right-of-way impacts.

The existing Blue Run (CR-29} will remain on its current horizontal and vertical alignment. The existing
horizontal curve that begins under the bridge is approximately a 14°15" curve. This degree of curvature
only meets approximately a 38mph design speed in accordance with L&D manual Fig. 202-2E. [n addition
the existing backslope of the rock cut limits the Horizontal Sight Distance to that required for a 31mph
design speed. Due to these limitations the effective design speed is considered 31mph. Existing Blue Run
Road does not have a posted speed limit therefore the legal speed is 55mph. The effective design speed
of 31mph is less than the legal speed however, in accordance with section 105 of the L&D manual a
design exception is not required since limited work will be performed on the road.

Vertical and Horizontal Clearances - Since these twin structures’ vertical alignment were dictated by the
overall vertical design of the new bypass profile, clearance was not a critical issue. More than 15'-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 minimum horizontal clear zone width of 13'-0" from
edge of traveled way to face of obstruction The 13'-0" clear zone from edge of traveled way is based on
Figure 600-1E of the ODOT L&D Manual, Volume One. The information input into Figure 600-1E is as
follows:
1. the effective design speed only 31 mph as limited by the HSSD
2. from phone records with Scicto County Engineers staff, the present ADT for CR 29 is 937,
3. the existing survey indicates a high point in the ditch {and road) under the bridge. It will be
possible to use a small traversable ditch with 6:1 foreslopes and 4:1 backslopes and
maintain the drainage below the bridge.

The proposed MSE wall location exceeds the allowable clear zone of 13'-0". The required offset distance
to satisfy horizontal stopping sight distance (HSSD) of 55mph is approximately 69'. Increasing the bridge
limits to satisfy the 69’ clearance obviously will increase the costs of the structure significantly. The
proposed wall and abutment location satisfies a HSSD of 35mph. This is consistent with the effective
design speed determined based upon the existing conditions.

An existing creek ditch, which parallels the road, will be maintained on the east side of Blue Run.
Pavement Drainage - The collection of storm water runoff will be addressed off the bridge. Pavement
drainage systems have been designed and are shown in the accompanying site plans and general plan.
Particular attention has been paid to the control of drainage around the MSE walls.

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

necessary. _— —
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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.

. Proposed Structure Configuration

Span Configuration: The proposed structure is a single span bridge with a span length of 97°-3" center-
to-center of bearings and an 18°00°00" right forward skew. The position of the forward MSE wall satisfies
the clear zone width requirements from the edge of traveled way of Blue Run Road as well as horizontal
sight distance requirements from the centerline of the inside lane of Blue Run Road.

Substructure:

Abutments: Semi-integral abutments are used at the rear and forward abutment locations and are
positioned on cast in place piles behind MSE walls. Cast in place piles will be pre-bored 5'-0" into bedrock
and grouted in place prior to the construction of the MSE walls.

Superstructure: The superstructures for both the left and right bridges of this alternative consist of 5- 60
Modified AASHTO Type 4 prestressed concrete girders spaced at 10'-4” on center. This satisfies the HS-
25 and Alternate Military Loading as well as a Future Wearing Surface loading of 60 psf. The preliminary
design of these beams indicates that 6000psi release and 8000psi-final concrete strengths will be
required. Discussions with Ohio Prestressers Association indicate concrete strength and shipping
feasibility were not of particular concern or reason for additional cost (please see attached
correspondence). Elastomeric bearings are anticipated at all of the substructures. Each bridge width is
45'-6" from toe-to-toe of parapets with an overall bridge deck width of 48'-5 1/2”. Deck thickness, including
a 1" monolithic wearing surface, is 8 %".
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(/’ € CONSTRUCTION S.R. 823

[ 11 -p- 117 -0
’ 48 -5l* 0,0 DECK 487 -5lf* 0/0 DECK . :
. E &
. - N
—‘ tr-6* 12 -0~ , 12 -0~ , 12 -0* 9'-6~ 97 -6" e’ -gr 12:-0* 12 -~ 16" g EE
B (TYe.) SHOULDER LANE LANE SHOUL DER SHOULDER LANE LANE SHOUL DER g ;
SINGLE 5LOPE DEFLECTOR € pEAM PROFILE GRADE PROFILE GRADE ~\ S
o PARAPET BRIDGE RAIL ING (rre.) VARIES 10%° WIN. 87
f PER STD. DWG. SBR-1-99 (DECK + HAUNCH)
e (TYP, ) \ 8Y" REINFORCED CONCRETE ‘ 218~ =
. SLAB [NCLUDING 1~ WONOLITHIC 5.040 0. 040 ' ey $ 55
7 WEARING SURFACE 0.016 9.046 g-040 0.016 Zle 2 LR
_ Z - D k- w ™M
| — — - - Py elE~
‘ A/ . (~ Sl 3 M
| g s ~ 2 [
| 3 ~ & fi o
! DETAIL "A* IR v,
1 =TT L
J S
A 22
L 3Y ]
- O 3 -6%| 4 SPACES @ lo'-h - 417=4% [TYP.) 3/ 6%~ B
{ S gnla
i 60" WODIFIED AASHTO A S
TYPE 4 BEAM (TYP.) £ ’gu_
PROPO TRANSVER CT]ON

[P

j ]J ‘ | /—Q‘ BEAj‘?IHG

=
o
b
BRIDGE LIMITS o
Y]
7 .3
; e e
-
DACH SLA € CONSTRUCTION G
CONCRETE DECK SLAB [ APPR LAB 5.5 523 2o s
‘1 < DO
’ : ' . _\ { \ =<3
- . ; % Tt <<
o =
""""" 1 % Y o o 3
- SUPERSTRUCTURE DEPTH | ‘ o _ 0% 5% ¢ W
[ . } Q5
B /_ i (TP} | (TYP. ) W a3
60" MODIFIE.
= — 1D CONSTRUCTION JT. —1 L] i oy oo
g TYPE 4 BEAM Wt hol. |27 -0"] PoRoUS BACKFLL 4°-9" PARAPET o=y
‘ [ 3 PP — @ / Sl & .....__..: WITH FILTER FABRIC (TYe.) zTys
I w ad [
|| 5 WEARING SURFACE) 2g= ! EXPANDED POLYSTYRENE FILLER @S
2 Y . " OR REMOVEABLE FORMS & .
3 HAUNCH (BOTTOM Wl E ‘_gw 3 v
g[ OF SLAB TO TOP 2« ey o oo J'-0% WIDE NEOPRENE S
o < OF GIRDER) 3 E 3 z SHEET{NG ' =
: 218 s 50~ MOD!FIED_/ . — -
gw GIRDER DEPTH 50~ 'i' 8 :LS AASHTO TYPE 4 BEAMN &% DlA. FERFORATED C.P.P. ‘] [
| &
5 TOP OF WEARING : e = MSE $01L REINFORCEMENT 17 -5 3+ ¢ 1* pia.
— & SURFACE TO BOTTOM 70.75* ELASTGMERIC BEARING f {SPACING AND LENGTH tree s | tTvR. HALF-ROUND - |
: OF GIRDER FLANGE CONST., JT.7 3 SPECIFIED BY WALL SUPPLIER) . P GRO
2 { INCH) b o DRIP GROOVE
(5] -
| T M DETAIL *A* -
L] TOP OF W f
5 SgﬁFﬂgE ggﬁég?rou ulp T EL. 801.90 tR. ABUT,) (KOT SHOWN TO SCALE) ",
z 5.896° . ~ . EL. 804.10 (FWD. ABUT] s M
O 3 OF GIRDER FLANGE = o ¥ PARAPETS ARE SIMILAR TO ROADWAY ° 5
2 (FEET) @l 3 N CONCRETE MEDIAN BARRIER .o
L 2 ~ - D~
[#]
b
4 P2
| ]
_ O
i . 5
§ MSE WALL 2-0% |17 -6* 1- -1 67|11 -6"
3 LN 4 / g
[ g il
: TN 864
- 3 TYPICAL ABUTMENT SECT/ON
, et tn QT WLINE bl f TUN

—
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1/8/2008

e

6” C.P.P. WITH END CAP

STA. 578+38.52

OFF.

STA. 578+28.70
OFF. 88.92 RT

104.04 RT

STA. 578+06.67
OFF. 96.08 RT

STA. 577+59.82
OFF. 48.08 LT

PAY LIMITS OF SELECT /
GRANULAR BACKFJLL \

6% C.P.P. WITH END CAP

fF EL. 769.30

£ EL. 769.56
STA. 578+65.78
OFF. 117.93 RT
STA. 578+61.93
OFF. 105.85 RT
STA. 578+89.69
OFF. 72.15 RT
. STA. 578+78.72
OFF. 72.89 RT
STA. 578+61.93 EL. 802.90
OFF. 105.85 AT
EL. 786.40

PROPOSED GROUNDL |NE

EL. 786.06

Q
&
STA. 578+40.34 .
OFF. 94.80 RT LIMITS OF WALL STA., 577+93.93
EXCAVATION OFF. 60.95 LT
SR S ¥ N \
it e e T T T T S EE=EEEC—CoCo===———=====SDooo—mmmmmm—====%
18°00° 00"
6" PERFORATED C.P.P.
€ CONST oN
S.R. 823
€ BRG. REAR ABUTMENT
_] 7 A = = 7 = = ~ _ 1
——m——m 1 > 1

STA. 577+69.39
OFF. 51.19 LT

STA. 577+60.47
OFF. 61.7T3 LT

STA, 577+67.70
OFF. 82.01 LT

STA. 577+77.93
OFF. 102.08 LT

DESIGN AGENCY

Tran

5747 PERIMETER DRIVE, SUITE 290

DUBLIN, OHID 43017

DATE

6/9/07

STA. 577+79.19

REVIEWED

MSL

STRUCTURE FILE WUMBER
7306563L, 7T306571R

OFF. 98.46 LT

\\ 152" -0”
\\ﬁ——-szg. 578+78.72

STA. 578+31.76 ———

OFF. 72.89 RT REAR ABUTMENT MSE WALL PLAN LTI AN ¥ SN
STA. 578+37.51
OFF. 74.44 LT
I:'l’. TOP OF COPING *\
\ —

APPROX. EXISTING
GROUNDL I NE

PROFP. GROUNDLINE
EL. 773.29

STA., 578+61.93

7:42:05 AM

OFF.
EL.

105.85 RT

765.50

" 67 OUTLET W/PRECAST
# REINF. CONC. OQUTLET
i £ EL. 766.33
] STA. 578+53.50

OFF. 98.71 LT

-STA. 578+31.76

OFF, 71,67 LT

EL. 802.90
STA, 577+79.19
OFF. 98.46 LT
EL. 788.40

PROPOSED GROUNDLINE
EL. 787.76

PROPOSED
GROUNDL INE

REAR ABUTMENT

\TOP OF LEVELING PAD ”

MSE WALL ELEVAT]ON

ELEV .+765.50 ; ___’,,//"B—C%

STA. 577+79.19

OFF. 898.46 LT

EL. 765.50
NOTES :
I. WALL LOCATIONS GIVEN TO FRONT FACE OF
MSE WALL PANELS
2. WALL ELEVATIONS GIVEN TO TOP OF LEVELING
PAD AND TOP OF WALL
3. SEE SHEET FOR SECTION A-A

DRAWN
MTN
REVISED

DESIGNED
MTN
CHECKED
PJP

MSE WALL PLAN & ELEVATION

BRIDGE NO. SC[-823-1096 L&R
823 OVER BLUE RUN ROAD (CR-29)
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7:42:13 AM

POROUS
BACKFILL

FILTER FABRIC,
712.09 TYPE A

6“ PLASTIC PIPE
CHS 707.33

TA

€ ABUTMENT BEARINGS _\

ITEM 203 EMBANKMENT ,

AS PER PLAN

LINE

EXISTING GROUND \

=== 't ] SEE MSE WALL AND

T=I=1§ o un— T HIT N

“:@:@F / I COPING DETAIL

_;—ULT \L

ﬁ%ﬂﬁ#

U

\\
N
. MSE WALL
N, ;//F_
ROADWAY . MSE WALL
QUANTITIES ~. QUANTITIES
N
-~
« (
- ¢ beuch-
LIMITS OF SELECT .
GRANULAR BACKFILL e PROPOSED
o GROUNDL INE
~
I I S -
__________________________________ é&ﬂ%& P ? !
)
b o — e A T e woian &, ol A=~ TE~=x] L___

SOIL REINFORCEMENT (TYP.) < \\:;;:S;§§§S J \\\i
T e o MR S NN AN v LIMITS OF WALL

SELECT GHANULAR———//

BACKFILL, ITEM 304

POROUS BACKFILL WITH FILTER

EXCAVAT/ON

FABRIC AND PLASTIC PIPE

SECTION A-A

LIMITS OF SEALING CONCRETE

TOP OF WALL

I'Lg:/— #4 BAR

ELEVATION

2 -0

PRECAST PANEL

3-#4 DOWELS IN EACH —

1°-10% MAX.
: e un,
1

-~
~

\\_7#4 BAR PARALLEL WITH
TOP OF PANELS

DESIGN AGENCY

T20 EAST PETE POSE WAY, SUITE 360
CIICIMIATI, ONID 45202

| 3-#4 BARs TO FoLLOW
SLOPE LINE

FRONT FACE OF PRECAST —

“ PAN e
| MSE WALL PANELS s uin,

SURFACES (EPOXY-URETHANE)

Bl

BACKF[LL DRAINAGE
[(SEE DETAIL)
—

i.2'-0" MIN. CAST [N

PLACE LEVELING PAD

PROPOSED GRADE

MIN.

6"

MSE WALL AND COPJNG DETA]L

NOTES:

!. SEE SITE PLAN DRAWING FOR BORING LOCATIONS
AND APPROX. TOP OF ROCK ELEVATIONS

2. THE SLOPING LINE WHICH DEFINES THE LIMIT
JF THE SELECT GRANULAR BACKFILL ]S NOT AN
ALLOWABLE SLOPE FOR EXCAVAT]ON. CUT THE
3IDES OF ALL EXCAVATIONS TO PREVENT CAVING
OR PROTECT THE EXCAVAT]ONS FROM CAVING.

3. ALL REINFORCING STEEL TO BE EPOXY COATED

4. WALL EXCAVATION SHALL EXTEND TO A LEVEL
BEDROCK SURFACE. EXCAVATION BELOW THE
B0TTOM OF THE LEVELING PAD 1S NOT REQUIRED

IF COMPETENT BEDROCK NTERED. THE
DEPARTMENT WiLL @PPROVE WALL EXCAVATTON-)
PRIOR TO FOUNDATION PREPARATION

5. PROPRIETARY RETAINING WALL DATA:
THE PROPRIETARY WALL SUPPLIER SHALL DESIGN THE
INTERNAL STABILITY OF A MECHANICALLY STABAL|ZED

ARTH (MSE) WALL IN ACCORDANCE WITH THE SPECIAL
TO SUPPORT THE ABUTMENT. THE DESIGN

FOR INTERNAL STABILITY SHALL INCLUDE AN UNFACTORED
HORIZONTAL STRIP LOAD FROM THE SUPERSTRUCTURE

OF ______ K/FT APPLIED PERPENDICULAR TO THE FACE
OF WALL AT THE BASE OF THE CONCRETE FOOTING.

DATE

6/9/07

STRUCTURE FILE NUMBER
7306563L, 730657IR

REV I EWED
MSL

DRAWK

DJR
REVISED

DESIGKED

MTN
CHECKED
PJP

MSE WALL DETAILS

BRIDGE NO. SC/-823-1096 L&R
S.R. 823 OVER BLUE RUN ROAD (CR-29)

REAR ABUT.

SC/-823-10.13
PID 79977

(a))
S~
[a4]

D
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1/8/2008

7:41:55 AM

STA. 580+55.24
OFF. 60.37 RT

” -
. g &
W =
STA. 580+39.28 E: Gg
SF;; Sf;g"ﬁ" STA. 579+88.25 STA. 580+22.03 OFF. 64.48 RT 3 a3
OFF. 74.06 LT OFF. 39.21 RT ‘\ g &5
B §E
\@x STA. 579+86.85 s STA. 580+23.78 &
OFF. 69,07 LT PAY LIMITS OF SELECT OFF. 35.29 RT
/GRMUL AL 4\ 67 C.P.P. WITH END CAP
s SRR S TSI F EL. 782.40 -
. - s - sle s
i \ 67 C.P.P. WITH END CAP N E
Q
LIMITS OF WALL o £ EL. 782.40 ol R
EXCAVATION S STA. 580+32.05 =7
STA. 580+18.44 OFF. 105.87 RT - g™
STA. 579+80.98 OFE. P05 br ] R
p OFF. 71.70 LT s9128
. = CS
STA. 579+4/.40 A STA. 579+77.65 STA. 580+25.93 -
’ 7o OFF. 90.68 RT
OFF. 119.21 LT Wy ‘w*{‘ OFF. 86.75 LT ' ] E
£33
o
s 18°00°00*
STA. 579+48.16 ~ £z[2a

STA. 579+96.08
OFF. 75.47 RT

6" PERFORATED C.P.P. ™~
€ CONSTR. S.R. 823

6“ OUTLET W/PRECAST ‘;1'
REINF. CONC. OQUTLET P - STA. 579+88.51
STA. 579+12.17 i 0™ HiTER: OFF. 90.33 AT

I STA. 579+32.95
OFF. 71.93 LT

OFF. 102.03 LT
£ EL. 771.83

STA. 579+23.42.
OFF. 53.22 LT

_ B, J - .
\xsm. 579+/5. 38 STA. 579+48.57

OFF. 48.72 LT OFF. 55.90 RT
FORWARD ABUTMENT MSE WALL PLAN

STfuabif8#59uyl 1
OFF. 56.63 RT

STA., 579+23.42
OFF. 53.22 LT

MSE WALL PLAN & ELEVAT/ON

EL. 805. 10 | STA. 579+59.11
A OFF. 56.63 RT
STA. 579+32.95 EL. B05. 10

OFF. 71.93 LT

EL. 805.10- g;:. 529;?6;‘9
X ' f e EL. 805. 10
TOP OF COPING | [ | ] : :

ABUT.
BRIDGE NO. SCI-823-1096 L&R
S.R. 823 QVER BLUE RUN ROAD (CR-29)

S
ey . e y——————————— T B o e s STA. 580+25.93 |
STA. 579+48. 16 Vo S e OFF. 90.68 RT
OFF. 101.78 LT |—- £47<0 oL il EL. 798.10
LEL. 790.50 PROPOSED o
ROUNDL IN
PROP. GROUNDL INE T " GROGREL E,,’ PROP. GROUNDL INE
EL. 789.84 APPROX. EXIST.!NG 0SE EL. 797.71
=y CROUNDL INE LINE EL. 778.90
i PROPOSED GROUND P AR S e L e o,
STA. 579+48.16 | @ ==z Sra LRkt RTG30 s 6" PERFORATED C.P.P & b
OFF. 101.78 LT “‘“n_\_ _______ B \ _—====F STA. 580+25.93 -~ O
EL. 772.20 c=m==TEET i 2 1 4
. ,é 7.0% (MIN) iy w m e \_ N OFF. 90.68 RT | m»y K
——— e ————=———m=—======—====f==——f - ==EE====== ST CSS=E===SNEES =SS ===2=EE=E=== | EL. 782.20 N
o Q
J _ 4 STEPS @ 18°-9” = 75'-0” (HORIZ.) o
TOP OF LEVELING / R 3 STEPS @ 2°-6” - 7'-6" (VERT. ) o
PAD EL. TT2.20 / 47 -6~ © B
\\_______________,_f/
-J I. WALL LOCAT/ONS GIVEN TO FRONT FACE OF 71 g
FORWARD ABUTMENT MSE WALL ELEVATION MSE WALL PANELS

2. WALL ELEVATIONS GIVEN TO TOP OF LEVELING
PAD AND TOP QE_WALL
3. SEE SHT. ([7/7) FOR SECTION A-A

3
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& ABUTMENT BEARMG——\\j

FILTER FABRIC,
712,09 TYPE A

POROUS
BACKFILL
6 PLASTIC PIPE
CHS 707.33
ACKF RAINA TA

107

' #4 BAR
TOP_OF WALL a 10 MAX.
ELEVATION ] : //r_',,_z. WIN.
H 1 1
! oy

3-#4 DOWELS IN EACH —
PRECAST PANEL

\\——#4 BAR PARALLEL WITH
TOP OF PANELS

[ 3-#4 BaRS TO FOLLOW
SLOPE LINE

FRONT FACE OF PRECAST —7

d B
MSE WALL PANELS [ st uin.

—ry—

BACKFILL DRAINAGE
_4{/*_{555 DETAIL)
(]

LIMITS OF SEALING CONCRETE
SURFACES (EPOXY-URETHANE}

_ PROPOSED GRADE

¥
= N 2! -0% MIN. CAST IN
= PLACE LEVELING PAD
a
M WA AN PlN TA

Wl

SEE MSE WALL AND
COPING DETAIL

6% MIN]

l N.

HSE WALL

. <:]EE) Lok -
—~ |

MSE WALL J_ ROADWAY
QUANTITIES 7 QUANTITIES
l/’
l/’
-

SELECT GRANULAR

PROPOSED

BACKFILL

GROUNDLINE

&r29tbluerunitskinBZ3_096msefwd02.dgn

LINITS OF WALL
EXCAVATION
{SEE NOTE 4}

1\co0I\0064\bridge\cnibts\3-

1/8./2008

SELECT GRANULAR
BACKFILL, ITEM 304

SOIL REINFORCEMENT (TYP.)
{SEE NOTE 5)

SECTION A-A

7:42:01 AM

POROUS BACKFILL WITH FILTER
FABRIC AND PLASTIC PIPE

ITEM 203 EMBANKMENT
AS PER PLAN

EXISTING GROUND LINE

NOTES:

{. SEE SITE PLAN DRAWING FOR BORING LOCATIONS
AND APPRQX. TOP GF ROCK ELEVATIONS

2, THE SLOPING LINE WRICH DEFINES THE LIMIT
OF THE SELECT GRANULAR BACKFILL 1S NOT AN
ALLOWABLE SLOPE FOR EXCAVATION. CUT THE
SIDES OF ALL EXCAVATIONS TO PREVENT CAVING
OR PROTECT THE EXCAVATIONS FROM CAVING.

J. ALL REINFORCING STEEL TO BE EPOXY COATED

4, WALL EXCAVATION SHALL EXTEND TO A LEVEL
BEDROCK SURFACE, EXCAVAT/ON BELOW THE
BOTTOM OF THE LEVELING PAD |S NOT REQUIRED
IF COMPETENT BEDROCK 1S ENCOUNTERED. THE
DEFPARTMENT WILL APPROVE WALL EXCAVATION
P@fOR TO FOUNDATION FPREPARATION

5. PéOPRiETARY RETAINING WALL DATA:
THE PROPRIETARY WALL SUPPLIER SHALL DESIGN THE
INTERNAL STABILITY OF A MECHANICALLY STABALIZED
EARTH (MSE) WALL [N ACCORDANCE WITH THE SPECIAL
PROVISIONS TO SUPPORT THE ABUTMENT. THE DESIGN
FOR INTERNAL STAB!LITY SHALL INCLUDE AN UNFACTORED
HORIZONTAL STRIP LOAD FROM THE SUPERSTRUCTURE
oF K/FT APPLIED PERPENDICULAR TO THE FACE
QF WALL AT THE BASE OF THE CONCRETE FOOTING.

DESIEN AGENCT
ST PERMETER DANE, SUITE 20
02Ul owio X017

h.ts
]
R ES
SNle P
Gz~
o
¥ M

(3
a -t E A
S B
3358
P

DRAMN
MTN
REV[SED

DESICGNED
NTN
CHECKED
PJFP

MSE WALL DETAILS
SCI-823-1096 L&R

ABUT.

BRIDGE NG.
823 OVER BLUE RUN ROAD (CR-29)

FWD.
S.A.

SCI1-823-10.13
PID 79977
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€3
o
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APPENDIX B

Structure Cost Estimate




SC1-823-0.00 - PORTSMOUTH BYPASS

J S.R. 823 over Blue Run L/R
STRUCTURE TYPE STUDY

B By: pip , ‘ Date:  6/7/2007
L Checked: Date:

ALTERNATIVE COST SUMMARY
. _ ‘ Subtotal - Subtotal Structure Sfructure Total Life Cycle Total Relative

Alternative Span Arrangement Total Span Framing Proposed Superstructure Substructure Incidental Contingency Alternative Maintenance Ownership
' No. No. Spans Lengths Length (ft.) Alternative Stringer Section Cost : Cost Cost (16%) Cost (20%) Cost Cost Cost
s 1 97.25 67.25 5 Prestressad » Sirders fper Modified Ag%t')m Type 4 $841,000 $1,304,000 $343,200 $0 $2,490,000 $0 $2,490,000
~ T NOTES: '
— 1.  Structure Structure incidental cost allowance includes provision for structure excavation, porous backfill, seahng of concrete surfaces

© structural steel painting, bearings, and crushed aggregate slope protection costs.

B 2. Estimated construction cost does not mclude existing structure removal (if any), which should be quantsf‘ ted seperately, if required.
'J Cost Summary 1A
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1

[—

SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Blue Run LIR

STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE GIRDER ALTERNATIVE 4 - SUPERSTRUCTURE

By: PJP Date: 6/7/2007
Checked: Date:
SUPERSTRUCTURE
. Total Span Deck Deck Deck Deck i Approach Concrete Subtotal Construction
Alternative Span Arrangement Length Length Volume * Concrete Reinforcing Slab Framing Proposed Girder Superstructure Complexity
No. No. Spans Lengths (ft.) (ft.) (cu. yd.) Cost Cost Cost Alternative Girder Section Cost Cost Factor
4 1 9725 97.25 99.25 518 $285,100 $131.500 $128,100 5 Pms“’;;‘l’o'(‘g“" fpar Modified AASHTO Type 4 (60%) $296,300 $841,000 0%

* Includes Diaphragm Concrete

Superstructure (ConcreteAlt4)

Subtotal
Superstructure
Cost

$841,000

17A



B k

—

SCI1-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Blue Run L/R

STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE GIRDER ALTERNATIVE 4 - SUBSTRUCTURE

SUBSTRUCTURE
Alternative Span Arrangement
No. No. Spans Lengths
4 1 97.25

By: pjp Date: 6/7/2007
Checked: Date:
Pier Pier Abutment Abutment Pile
Framing Proposed Concrete Reinforcing Concrete Reinforcing Foundation
Alternative Stringer Section Cost Cost Cost Cost Cost
=l o Modified AASHTO Type 4 (60) $0 $0 $132,400 $22,900 $155,900

Substructure (ConcreteAlt4)



SCI-823-0.00 - PORTSMOUTH BYPASS

S.R. 823 over Blue Run L/R

| STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE ALTERNATIVE 4 - QUANTITY CALCULATIONS I
By: pip Date: 6/7/2007
Checked: Date:
[E & * Pier Quantities i e e " PileQuantities. e
+ Cap Stem Footing & Load/gird Subst Wt Pile = Increase
[pier Locafiengtn Width _|Depth _ |Area  |Volume |Width _ |Height _|Length Volume _|Width __|Depth _[Length Velame 1 o voly Locatlon | oy (kipsy | ¥ ©1'9*"| Girder |- (kips) |Cap.(kiss! VP3| Factor j Top Elev,
Pier 1 (Spr Ftg) 0.00 0 0 0 0 Rear Abut, 0 0 0 0 140 0 1 802.9
Pier 2 (Spr Ftg) 0.00 0 0 0 0 Pier 1 0 0 0 0 140 0 1 0
Pier 3 0 Pier 2 0 0 0 0 140 0 1} 0
Pier 4 0 Pier 3 0 0 0 0 140 0 11 0
Pier 5 0 Pier 4 0 0 0 0 140 0 1 0
Pier 6 0 Pier 5 0 0 0 0 140 0 1] 0
Pier 7 0 Pier 6 0 0 0 0 140 0 1] 0
[Total (Cu. Ft.) 0 0 0 0 Pier 7 0 0 0 0 140 0 1 0
Total (Cu.Yd.) 0 0 0 0 Fwd. Abut. 0 0 0 0 140 0 1] 805.1
Qty x 2 (L/R) 0 0 0 0 Total .
Total 88
R S e el SRR -Abutment Quantities® | SR i e o R R e L S DR T SRS e 36" Drilled Shafts for Piersi TR
Length Backwall Beam Seat Footing . |Load/gird Total |[SubstWt| Pile y Increase |!
Al Lo (feet) |Width Depth Area Volume | Width Height _ |Area Volume |Width Depth Area # Footing | Volume Tty Lotation er (Kips) #Glrdens Load (kips) |Cap.(Kips N Piles Factor FopiE. | RatFiey:
|Rear Abut 0 0 0 0.00 0 0 0 0.00 0 Q0 3 0 1 o] 0 Rear Abut, 0 0 0 0 0 0 11 0 0
Fwd. Abut 0 0 0 0.00 0 0 0 0.00 0 0 3 0 1 0 0 Pier 1 0 0 0 0 0 0 1 0 0
Total (Cu.Ft.) 0 0 0 0 Pier 2 0 0 0 0 0 0 1] 0 0
Total (Cu.Yd.) 0 0 0 0 Pier 3 0 0 0 0 0 0 1] 0 0
Qty x 2 (L/R) 0 0 0 286 Pier 4 0 0 0 0 0 0 1 0 0
Pier 5 0 0 0 0 0 0 1 0 0
* Includes Wingwalls Pier 6 0 0 0 0 0 0 1 0 0
Pier 7 0 0 0 0 0 0 1 0 0
Fwd. Abut, 0 10 0 0 0 0 1 0 0
|Total

Quantity Calculation (ConcreteAlt4)

“ Superstructure P/S Concrete Quantities
- Type of . Span Total

Location girder RGOS Length | Length |int.

Span 1 PD TYPE 4 10 97 973 24.31

Span 2 0 0 0 0.00

Span 3 0 0 0 0.00

Span 4 0 0 0 0.00

Span 5 0 0 0 0.00

Span 6 0 0 0 0.00

Span7 0 0 0 0.00

Span 8 0 0 0 0.00

Span 9 0 0 0 0.00
Total

Total D TYPE 10 973

in span
B

Spacing No. of Int Number of Total No.
Int Diap. 1 in Span
3
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SR 823 OVER BLUE RUN ROAD

Project Description

TranSystems Corporation is providing engineering services to the Ohio Department of Transportation (ODOT) for the design
of 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 an interchange with US 52 just east of Portsmouth to another interchange with US 23,
located north of Portsmouth in Valley Township. The roadway design will carry the proposed S.R. 823 bypass over Blue
Run Road (CR 29) and the blue line stream that runs along the west side of Blue Run Road. As part of the project new left
and right overpass structures are currently designed to rest on Mechanically Stabilized Earth (MSE) walls. As requested by
the Scope of Services, a hydraulic report is to be submitted before any plan development. The purpose of this report is to
investigate the hydraulic impacts of the proposed crossing and the effects, if any, of the location of the MSE walls.

Design Criteria

The design year storm was selected as the 50 year as per the ODOT criteria. The 100 year storm was modeled as a check
to show existing flooding. The proposed crossing is not in a Federal Emergency Management (FEMA) regulated flood plain.
Therefore, the proposed crossing will not be required to meet the requirements of the National Flood Insurance Program
(NFIP). The proposed bridge structure rests on bedrock with the channel at essentially the bedrock elevation. Since the
bedrock is at such close proximity to the surface, scour will not be investigated for the proposed structure as per ODOT
Bridge Design Manual, Section 203.3. .

Structure Hydraulics

Hydraulics for the structure was calculated using HEC-RAS ver. 3.1.3. The main channel is considered woody and straight -
with the channel following the curves of the Blue Run Road. Looking downstream the left bank is a small floodplain with a
vegetation cover of brush and trees along the channel. Adjacent the channel is grass leading up to a hill side. The right side
of the channel is the roadway embankment for Blue Run Road. This study used manning numbers of 0.042 for the channel
and 0.049 to 0.059 for the overbank locations outside of the bridge cross sections. The drainage area was obtained from
USGS 7.5 minute Quad Maps. Within the drainage area is an existing pond of approximately 0.89 acres or 1% of the total
drainage area. Per the U.S.G.S. Water Resources Investigations Resource Report 89-4126 which was used to calculate the
runoff, this pond meets the qualifications for the minimum size to be accounted for in the runoff calculations. The post
development conditions will leave the pond in place thus preserving the amount of existing storage capacity for this
drainage area. Starting conditions for the HEC-RAS model used a normal depth set to balance the energy gradient.

Looking downstream, the existing ditch located on the right side (west side) of Blue Run Road under and near the proposed
bridge drains against the grade of the road, thus limiting the amount of water the ditch can carry. It appears from field
inspection that any water entering the ditch does not drain away until it reaches an elevation of 779.3. From the field survey
this elevation is approximately 5 inches higher than the lowest point of the ditch. Consideration of these factors led to the
right side ditch for River Stations 2900 and 2851 being modeled as an ineffective drainage area.

The existing HEC-RAS model is project 578+00 and plan 578+00. The proposed HEC-RAS model is plan MSE_57800 and
geometry MSE_57800. Both existing and proposed models have the same Steady Flow (578+00). Both models are run
under the 578+00 project file.

BIE Systems >



SR 823 OVER BLUE RUN ROAD

FLOOD HAZARD EVALUATION




1 o [

s N st U s A

{ | ;

SR 823 OVER BLUE RUN ROAD

Flood Hazard Evaluation

The MSE walls are being placed well outside the main channel of the creek, and have no significant impact on the existing
water surface elevations. These results have been compiled into Table-1. The closest residential structures are over four
feet above the roadway per the detail contours as shown on the Supplemental Site Plan. The model of the existing
conditions shows the stream crossing the driveways at River Stations (R.S.) 3193, 3113 and 2571 for both the 50 year and
100 year storm. The model of the proposed conditions shows the stream crossing the driveways at River Stations (R.S.)
3180, 3050, 2523 and 2506 for both the 50 year and 100 year storm. The houses that connect to these driveways are well
above the Water Surface Elevations (WSE). Locking at the elevations of these houses from the detailed contour maps, no
Flood Hazard exists during the existing conditions or the proposed conditions for the houses in this area.

Table-1 Hydraulic Results

Existing Proposed Existing Proposed
Conditions Conditions Conditions Conditions
50 year 50 Year 100 Year 100 Year
Q 132.4 cfs 132.4 cfs 157.0 cfs 157.0 cfs
v 6.7ips 5.ps 7.0 fps 6.0fps
WSE 771.99 772.26 772.21 772.51

11Systems »
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RUNOFF CALCULATION




TECHNIQUES FOR ESTIMATING FLOOD-PEAK
DISCHARGES OF RURAL, UNREGULATED STREAMS IN OHIO AREA A
U.S. GEOLOGICAL SURVEY Water Resources Investigations Report 89-4126

Values Units Definitions
| 3884462.70 | SQ. FT.
0.139 SQ. MI. CONTDA = Contributing Drainage Area
L. 386/660 | SQ.FT.
1.00 % STORAGE = Storage Area
| 1985.00 | FT. TOTAL CHANNEL LENGTH
198.50 FT. Lo = 10% of the Distance along channel
| 774 | FT.  Elevy, = Elevation at point Lyg
1687.25 FT. Lgs = 85% of the Distance along channel
B 876 | FT.  Elevgs = Elevation at point Lgs
1488.75 FT. Length = Lg; - Ly
361.75 FT./MI. SLOPE = (Elev,,-Elevgs)/Length

CFS Qg = Flood-Peak Discharge
# = Frequency of Storm

Q, 26.95 CFS  =56.1(CONTDA) ""®3(SLOPE)"""%(STORAGE+1) %%’

Qs 54.63 CFS = 84.5(CONTDA)*"*(SLOPE)*#'(STORAGE+1)*%*

Q1o 77.06 CFS = 104(CONTDA) "*(SLOPE)***(STORAGE+1) %%

Qs 107.49 CFS  =129(CONTDA)*"*(SLOPE)***4STORAGE+1)***

Q 132.41 CFS  =148(CONTDA) "*"(SLOPE)**"*(STORAGE+1) "%
50

Q 156.98 CFS  =167(CONTDA)""**(SLOPE)****(STORAGE+1) %%
100

G:\CO03\0064\Hydraulics\1-10-05\Bridge\13-CR29 (Blue Run)\823 Flood-Peak Discharge Area 33.xls
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CHANNEL PHOTOGRAPHS




SR 823 OVER BLUE RUN ROAD

Looklng Back Statlon Across the Exrstlng Stream at the Proposed Bridge
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Upstream of the Proposed Bridge, Looking Downstream
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HYDRAULIC CALCULATIONS
FOR
THE EXISTING CHANNEL
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HEC-RAS Plan: Blue Run_River: Blue Run Reach: Reach-1

Reach | RiverSta | Profile QTotal | MinChEl | WS Elev | CritW.S. | E.G.Elev | E.G Sope | VelChnl | FlowAa | TopWidth | Froude # Chl
{cfs) (ft) (ft) () (ft) (fuft) (ft/s) safy | i
Reach-1 3193 |50 Year 132.40 777.69 781.66 780.71 78179 0.003970 312 55.47, 49.81 041
Reach-1 13193 100 Year 157.00 777.89 781.78 780.94 78192 0.004409 3.39 61.42 5366 044
Reach-1 3180 ~ Cuvert e T | 1
Reach-1  |3166 50 Year 132.40 777.50 780.69 780.69 78120 0.027241 6.53 22.99 2090 1.00
Reach-1__ |3166 100 Year 157.00 777.50 760.83 78083 78150 0028729) 692 26,06 2332 1.03
Reach-1__ |3113 50 Year 132.40 774.73 776.33 776,67 77835  0.000568 1.44 119.01 73.44 017
Reach-1 (3113 100 Year 167.00 77473 77842  776.82]  77845] 0000695 164 126,84 89.07 0.19,
Reach-1 3088 Culvert N
Reach-1__ |3063 150 Year 132.40 774.00 776.18 776.18 77682 0023077 6.43 2142 19.34 098
Reach-1__ |3063 100 Year 157.00 774.00 776.38 776.39 777.03] 0021138 6.50 25,98 2463 094
Reach-1__ |2000 50 Year 13240 768.95 771.99 77187 77268 0021284 6.68 19.82 11,79 091
Reach-1 _ |2900 100 Year 157.00 768.95 772.21 772.07|  77287| 0021221 7.00 22.42 1234 092
|
Reach-1  |2800 [50 Year 132.40 766.20 769.12 769.12 769.92]  0026188) 74 18.40 1149 .00
Reach-1 _ |2800 [100 Year_ 157.00 766.20 769.32 76932 770.21] 0026190 7.55 2079 12,00 101
Reach-1 _ |2728 50 Year 13240 764.90 767.37 767.37 767.94) 0021394 642 24.93 30,50 093
Reach-1  |2728 100 Year 157.00 764.90 767.79 767.79 768.07)  0.009460 4.90 5506  119.21 064
Reach-1 _ |2571 50 Year 132.40 760.21 764.61 76197 76462 0000173 0388 163.41 86.17 009
Reach-1 _|2571 100 Year _ 157.00 760.21 764.75 762.04| 76476 0.000203 0.98 175.90 9033 a.10
Reach-1 2553 Culvert 1
Reach-1 2538 |50 Year 132.40 758.89 762.29 - 76244 0.004894 334 46.02 32.46 045
Reach-1  |2538 100 Year 157.00 758.89 762.48 76265 0.005073 352 52.73 37.18 0.46
Reach-1 _|2522 |50 Year 132.40 758.42| 762.28 760.91 762.37) 0002337 251 83.70 43.03 032
Reach-1  |2522 100 Year 157.00 758.42| 762.48 761.09 76257|  0.002486 267 72,64 4961 033
Reach-1 2508 Culvert — 1
Reach-1  |2450 50 Year 13240 757.73 760.49 76086  0.015120 5.12 2897 23.07 0.7
Reach-1  |2430 100 Year 157.00 75113 760.68 761.06)  0.014683 5.27 33.46 24.80] 076
Reach-1  |2419 50 vear 13240 757.20 759,93 759.30 760.13]  0.007509 3.84 39.62 3001 056
Reach-1 2419 1100 Year 15700, 757.20 760.13 759.45 760.35| 0007505 4.01 46.05 34.80) 0.56
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HEC-RAS Plan: MSE 578+00 River: Blue Run Reach: Reach-1

Reach River Sta Profile C Total Min Ch E) W.G, Elev Crit W.S. E.G. Elev E.G. Slepe Vel Chnl Flow Area Top Width Froude # Chl
fefs) i} {m (®) () (iU {fus) (sq ) i}

Raach-1 3193 50 Yoar 132.40 TI7.59 781.66 780.73 781.79 0.002870 3.12 55.47 49.81 0.41
Reach-1 3193 100 Year 157,00 777.69 781.78 760.84 781.82 0.004409 3.39 61.42 33.66 044
Reach-1 3180 Culvert

Reach-1 3166 50 Year 132.40 777.50 780.69 78069 781.29 0027244 653 22.99 20.90 1.00
Reach-1 3166 100 Yedr 157.00 750 780.83 780.83 781.50 0.028729 6.92 26.06 23.32 1.03
Reach-1 3113 50 Year 132.40 77473 778.33 776.67 773.35 0.000568 1.44 119.01 73.14 0.17
Reach-1 3113 130 Year 157.00 77473 7178.42 778.02 77845 Q.0006585 1.64 526.84 89.97 0.18
Reach-1 aoed Culvert

Reach-1 3063 50 Year 132.40 774.00 776.18 776,18 7r6.82 0.023977 £.43 23.42 19.34 (.98
|Reagh-1 3063 100 Year 157.00 774.00 776.39 776,38 777.03 4021136 6.50 2598 2463 0.94
Reach-t 2500 50 Year 132.40 768.95 172.26 771.88 TI2AT 0.013928 574 21.08 1248 0.74
Reach-1 2900 100 Year 157.00 768.95 772.51 772.08. 773.06 0.013700 5.88 26.25 13.10 0.74
Reach-1 2850 Bridge

Reach-1 2800 50 Year 132.40 766.20 769.12 789.12 769.92 9.026184 719 18.40 11.49 1.00
Reach-1 2800 100 Year 157.00 766.20 760.32 769.92 770.21 0.026130 7.55 20,79 12.00 1.01
Reach-1 2728 50 Year 132.40 764.80 767.22 767.37 768.03 9.032767 7.49 20,55 28.04 1.13
Reach-1 2728 100 Year 157.00 764.60 7671 767.79 768.24 0035615 8.03 23.12 2851 1.49
|Reach-1 2571 50 Year 132.40 7E0.21 764.61 761.96 764.82 9.000173 0.88 163.41 8517 0.09
Reach-1 2571 100 Ysar 157.00 7€0.21 764,75 762.05 764.76 0.000203 .58 175.80 90.33 0.50
Reach-1 2553 Culvert

Reach-1 2538 50 Yesr 13240 758.89 762.29 762.44 0,004854 3 46.02 3246 0.45
Reach-1 2838 100 Year 157.00 758.89 762,47 762.64 0.005199 3.55 52.16 36.79 047
Reach-1 2522 50 Year 132.40 756.42 762,28 760.91 762.37 0.002337 251 63.70 43.03 0,32
Reach-1 2522 100 Year 157,00 758,42 76246 761.09 762.56 0.002542 2.65 71.87 49.01 0.33
Reach-1 2508 Culvert

Reach-1 2450 50 Year 132.40 757.73 760.49 760.86 0.015120 5.12 28.97 23.07 077
Reach-1 2490 100 Year 157.00 757.73 760.68 T61.08 0.014694 527 3346 24.80 X {:]
Reach-1 2419 50 Year 132.40 757.20 759.93 759.30 760,13 0.007509 3.84 3u.62 30.01 0.56
Reach-1 2419 100 Year 157.00 757.20 76013 759.45 760,351 0.007506 4.01 46.04 34,89 0.56
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