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SUBJECT: Preliminary Design Report Submittal
US 52 Ramp B over U.S. 52 and Ohio River Road {CR 503)
SCI-823-0.00 Portsmouth Bypass
PID#77366

Dear Mr. Siddigi:

Submitted for review and comment is the Preliminary Design Report for US 52 Ramp B over US 52
and Ohio River Road (CR 503). Included are The TS&L drawings and the Final Geotechnical
Report by.DLZ, Ohio, dated June 19, 2007. Please find below our disposition to the April 17,-2007
comments by Jeff Crace, PE regarding the STS submittal.

1) We agree that Alternate 4 should be the recommended. structure type. The
superstructure is comprised of a five span steel plate girder (4709, grade 50W)
made composite with the reinforced concrete deck. The substructure consists of
stub abutments supported on piles with mechanically stabilized embankment and
piers (integral straddle bents and expansion) supported on drilled shafis.

This Alternative has been carried fOI'WaI'd fo the attached submittal.

2)  Prior to the initiation of detail deszgn a single drilled shaﬁ to support each column
Jfor the integral piers should be investigated.

The use of a single drilled shaft has been investigated by DLZ in their report dated June 189,
2007. In addition to the single drilled shaft, spread footings and short vertical piles were also
recommended as feasible foundation types. The cost for each of the feasible foundation
types were calculated and compared. As a result of this comparison, the pile foundation was
found to be the most economical.
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3) It may be possible to locate the pier column nearest to the outside shoulder closer
to the shoulder thereby reducing the required span of the integral pier cap. This
can be accomplished a couple of different ways 1) utilizing a drilled shaft and
casing, 2) the traffic can be temporarily shifted away from the pier that is being
worked on and once completed the traffic can be shifted to the other side of the
roadway.

it has been possible to locate the pier columns at the outside shoulders closer to the edge of
shoulder. To do this concrete barrier has been extended or added to protect the pier
columns. The preliminary maintenance of traffic plans included in this submittal indicate that
the construction along US 52 will be phased between work in the median and work on the
outside shoulders,

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

Sincerely,

SARPWEERIVELN
Michael D. Weeks, P.E.‘, P.S. \QBQ‘P

Project Manager

Cc: T. Barnitz, P.E.
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PRELIMINARY BRIDGE DESIGN NARRATIVE

1. Introduction

TranSystems is providing engineering services to the Ohio Depariment of Transportation for the design of new
overpass structures for the proposed S.R. 823 ramps at the U.S. 52 interchange over Ohio River Road. This
preliminary design report will address the overpass structure on Ramp B, which carries southbound traffic from
S.R. 823 to eastbound U.S. 52. 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 November 20, 2006 to incorporate the
updated roadway geometry. Following the submittal of the Type Study ODOT comments were received December
22, 2006. The comments requested that new span arrangements be investigated using straddle bent type piers.
Addendums were prepared fo the 11/20/06 Type Study to address two new span arrangements that use straddle
bent type piers. Comments to the addendum were received April 17, 2007 and are incorporated into this submittal.

2. Design Criteria

The proposed structure will be designed according to the current version of the Ohio Department of
Transportation Bridge Design Manual {BDM) and the 2002 AASHTO Standard Specifications for Highway
Bridges, 17t Edition. Horizontal and vertical clearances are based on the Ohio Department of Transportation
Location and Design (L&D) Manual, Volume Cne — Roadway Design. ‘

3. Subsurface Conditions and Foeundation Recommendation

DLZ Ohio, Inc. performed the subsurface exploration for the proposed Ramp B and prepared bridge foundation
recommendations in their report dated June 19, 2007,

In summary, five test borings (TR-62, TR-64, TR-66, TR-70A, TR-71A, TR-73A, B-48 through B-53) were drilled
and all of them encountered bedrock at depths between 3.5 and 17 feet. Overburden consisted of natural granular
and cohesive materials. The native overburden soils varied from occasional medium dense gravel with sand (A-1-
b) to stiff to very stiff silt and clay (A-6a).

DLZ recommends the following three possible solutions for supporting the rear abuiment:
1) pipe piles placed in prebored holes 12 inches larger than the diameter of the pile and a minimum of &'
~ deep into bedrock. / Le® e
2) H-Piles driven to refusal on bedrock. ‘¥ &
3) drilled shafts socketed a minimum of §' into competent bedrock.
DLZ recommends the following four possible solufions for supporting Piers 1 through 3
1) pipe piles placed in prebored holes 12 inches larger than the diameter of the pile and a minimum of 5'
deep into bedrock.
2) H-Piles driven to refusal on bedrock.
3) drilled shafts socketed a minimum of 5’ into competent bedrock.
4) Spread footings bearing on bedrock.
DLZ recommends the two possible foundation types at Pier 4:
1) drilled shafts socketed a minimum of 5 into competent bedrock.
2) Spread footings bearing on bedrock.

Tra




Natw

o —C31 431 3 3 3 3

s S v B

i

. DLZ recommends the two possible foundation types at the forward abutment:

1) drilled shafts socketed a minimum of 5’ into competent bedrock.

2)' pipe piles placed in prebored holes 12 inches larger than the diameter of the pile and a minimum of 5'
deep into bedrock

MSE wall evaluations were also performed-by DLZ Ohio, Inc.-and are presented in their 6/19/07 report. The MSE
walls were evaluated with respect to bearing capacity, sliding, overturning, global stability and settlement. These
wall evaluations reveal that MSE walls can be used at the rear and forward abutment locations. DLZ anticipates
that the MSE wall at the forward abutment will bear on bedrock whereas the MSE wall at the rear abutment will
bear on ltem 203 Granular Material, Type C. Note that some portions of the forward MSE wall, on the right side,
will bear upon Select Granular Backfill. DLZ recommends that a minimum of 5.0' of native soil below the leveling
pad be removed and replaced with the compacted granular fill. The under cut is required to safisfy the undrained
bearing capacity.

4. Roadway

The purpose of this project is to construct a new bypass state route — S.R. 823 — 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 town to another interchange with US 23 north of the fown in Valley Township. As part
of the US 52 and SR 823 interchange on the south terminus of the proposed bypass, Ramp B carries southbound
traffic from S.R. 823 to eastbound U.S. 52. The proposed Ramp B bridge will consist of one 16'-0" travel lane with
a 6-0" left shoulder and a 8-0" right shoulder with 16" straight face deflector parapets (SBR-1-99). Thus the
bridge deck width will be 33'-0" out to out.

Alignment & Profile - The proposed horizontal geometry is along a curved alignment across the entire
length of the ramp structure. The curve alignment may be defined by the following parameters: Pl =
Station 42+39.68, A = 35°28'24" (Rt.), Dc (degree of curve) = 1°36'00", R (radius) = 3580.99’, Ls = 200.00’,
Theta = 1°36°00", LT= 133.34', ST = 66.67', A¢ = 32016'24" (Rt.), Le = 2017.08', Ts = 124551", and Es =
179.20'. The proposed Ramp B sfructure is positioned within a horizontal curve, therefore the deck is
superelevated. The superelevation rate and layout are based on Figure 202-7E of the ODOT Location
and Design Manual, Volume One ~ Roadway Design (using a degree of curve of 1°36°00" and design
speed of 60 mph) and Figure 205 of the ODOT Bridge Design Manual, respectively. Using these design
references results in a superelevation rate of 0.043 ft/ft (4.3%) across the ramp travel lane. The proposed
ramp profile is located on the right edge of the fraveled lane and is along a vertical curve beginning at
39+70 with PV at Station 43+20.00, PVI Elevation = 598.98, g1 = 3.19% and g2 = -0.87%. Horizontal and
vertical sight distances, in accordance with the design standards have been provided for the proposed
alternative.

Several roadways, properties and two Norfolk Southemn tracks are closely aligned in the proposed U.S.

52-S.R. 823 interchange. The close proximity of these roadways and their differences in elevation at
various locations warrant the use of MSE walls to satisfy both grading continuity and safe/proper
embankment limits. MSE walls will be required not just along the roadway portions of Ramps A and B, but
also at the abutments of the respective overpass structures.

Vertical and Horizontal Clearances - The vertical profile of the ramp is dictated by the depth required for
the structure. Vertical clearance was considered critical at this structure location. Ohio River Road is
classified as an Urban Minor Arterial roadway and US 52 is classified as an Urban Principal Arterial.
According fo the ODCT Location and Design Manual, Volume One — Roadway Design, Figure 302-1E, a
preferred vertical clearance of 17'-0" (minimum of 16'-6") should be provided over Arterial roadways such




as the ones at this site. The profile has been adjusted since the Type Study submittal to lower elevations
and thus reduce construction costs, yet still satisfy vertical clearance requirements. Note that slightly
higher clearances are provided at the fracture critical pier caps in use over the roadway. This is similar to

the additional clearance provided for a pedestrian bridge over a highway as stipulated in Section 209.10
of the BDM.

Horizontal clearances will use guardrail or concrete barrier due to the skew of the crossing and the impact
on span lengths. The minimum horizontal clearances under the structures will be in accordance with
Figure 302-1E and the other sections it references. A description of the horizontal clearances follows:

US 52- The design designation of US 52 is an Urban Principal Arterial road with a 2030 ADT of
39,400 as shown in the PAVR submittal and as given by ODOT Office of Technical Services letter of
6/2/05. The design speed of US 52 is 60mph. US 52 currently has uncurbed outside shoulder with
drainage ditches. Using this roadway classification in Figure 301-3E gives a guardrail offset of 12'-0"
and a concrete barrier offset at the edge of the treated shoulder of 10'-0". Improvements are not
planned.on US 52; therefore, the proposed guardrail offsets along US 52 will match the existing
guardrail offset of 10*-0" to the outside right shoulder. This offset will be used for proposed guardrail
or concrete barrier along with the barrier clearances in Figure 603-2E behind the face of the barrier. A
clear zone width of 30"-0" has been determined from Figure 600-1E based upon the roadway design
data and the existing grading along US 52.

The proposed structure also includes piers in the median of US 52, thus, reducing the width of the
existing median shoulders. The existing median width is 16-0" with a 42” median barrier. The
proposed column width is 5-0" and the width of the barrier on either side of the column is 1-2" from
standard drawing RM-4.4 Type B, leaving 4'-4" of median shoulder on the northbound and

southbound lanes. From figure 303-1E and note (p) of the same figure the required median shoulder
width for a divided arterial is 4'-0".

Ohio River Road (CR-503)- The design designation of Ohio River Road is an Urban Minor Arterial
and the ADT is unknown but it is assumed to be greater than 4000. The design speed is obtained
from Figure 104-2E of the ODOT Location and Design Manual, Volume One — Roadway Design,
recommending a design speed of 40-50 mph. The posted speed on Ohio River Road is 45mph and
therefore a 50mph design speed selected. Using this information in Figure 301-4E of the L&D
manual, the offset to the concrete barrier is at the edge of treated width of 10°-0". The concrete barrier
will be Type D per standard drawing RM-4.5.

Drainage Design —The profile on the structure is in a positive grade of 3.19% leading into a 700" vertical
curve starting at station 39+70. The high point of the vertical curve is just beyond the forward abutment at
station 45+20, thereby draining the pavement towards the structure. Pavement spread calculations
indicate that the spread will be contained in the shoulder for the length of the bridge beginning from the
end of the MSE wall and barrier at the forward abutment. However, it was noted that the spread filled
most of the shoulder at the rear abutment and flowed over the bridge joint to a catch basin off the bridge.
This condition was similar to that proposed on the SR 823 structure over the Little Scioto River and ODOT
commented that they preferred to minimize the amount of water flowing over the expansion joints. Similar
to that structure, scuppers are included on the proposed structure at station 40+50 and Pier 1. The
scupper at Pier 1 will need to be piped to outlet beyond the outside shoulder of US 52. The framing plan
has been laid out to provide for.1'-6] overhangs at the proposed scupper locations.

TranSRETY
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Utilities - No utilities will be placed on the bridge. However, lighting and ITS conduits will be provided if
necessary. The proposed structure requires the relocation of a waterline and electric line that run parallel
to Ohio River Road.

Maintenance of Traffic - While the new bridge is under construction, traffic will be maintained on US 52.
The preliminary maintenance of traffic plans included in the corresponding roadway submittal detail twe
interchangeable phases of construction on US 52. Phase 1A will allow for construction on the left and
right sides of US 52 (MSE walls and piers). Phase 1B will allow for construction of the piers in the median
of US 52. Additional limited closures may be required to set the pier caps and beams.

5. Proposed Structure Configuration

Span configuration: The proposed structure is a five span structure similar to one investigated in
response to the ODOT comments. Substructure units were positioned at the following stations: centerline
bearing rear abutment at Station 35+45.00, centerline Pier 1 at Station 36+97.50, centerline Pier 2 at
Station 38+50.00, centerline Pier 3 at Station 39+95.00, centerline Pier 4 at Station 41+37.00, and
centerline bearing forward abutment at Station 42+78.50. The resulting span lengths, measured along the
baseline construction of Ramp B, are consequently 152'-6", 152'-6", 145'-0", 142'-0", and 141'-6" for an
overall bridge length of 733-6” from centerline bearing rear abutment to centerline bearing forward
abutment. The positions of all substructure units satisfy horizontal clearances for Type D concrete barrier
or the 30-0" clear zone (see L & D Manual Volume |, Figure 603-2E, Figure 600-1E as well as the
accompanying site plan).

Substructure:

. Abutments: Due to the horizontal curvature and a bearing-to-bearing length of 733'-6" (> 400" total

. length), a conventional, or stub-type, abutment is used at both the rear and forward abutments.
The details of the abutments will follow ODOT Standard Drawing A-1-69. The forward abutment is
founded on 16" diameter pipe piles embedded in 28" diameter rock sockets that are 5' deep into
bedrock. The CIP piles with prebored holes were selected due to the low overburden at the
location of forward abutment (see DLZ’s 6/19/07 report). The rear abutment will be founded on
driven HP 14x73 piles, placed in pile sleeves to prevent conflict with MSE embankment
construction. The abutments are located behind mechanically stabilized earth (MSE) walls and
both the abutments and MSE walls are oriented at a 0°00'00" skew with respect to the reference
line that runs from centerline bearing rear abutment to centerline bearing forward abutment.

Il.  Piers: The two piers outside of the US 52 median (Piers 3 and 4) will be T-Type piers. The
remaining two piers will be straddle bents:comprised of a cap supported on columns positioned
off of US 52. One column for both Pier 2 and Pier 3 will have to be positioned within the median of
US 52 whereas the location of the other column must satisfy the minimum horizontal clearance
with concrete Type D barrier. When both this horizontal clearance and the high skew angle at
which the proposed Ramp B bridge crosses US 52 are considered simultaneously, the columns
are positioned such that the pier cap must span approximately 49'-10" from centerline of column
to centerline of column. To accommodate this length and the applied loads as well as provide a
viable economic solution, an integral, built-up steel I-shaped pier cap will be used. Previous
evaluations for the Type Study of S.R. 823 Ramp A (NB) over Ohio River Road revealed the
structural and economic effectiveness of integral steel pier caps and because ODOT has also had
past success with such caps, an integral built-up steel |-shaped pier cap is recommended for the
proposed structure. Note that potential debris traps are likely to exist at the intersections of the
girder and pier cap as well as stiffeners and a scupper and piping is proposed at Pier 1.

Tran Systems



Consequently, in accordance with FHWA Technical Advisory, Uncoated Weathering Steel in
Structures, Grade 50 steel is recommended for use as the integral |-shaped pier caps.
Furthermore, using lightly colored contrasting painted steel will also make inspection of the pier
caps easier. The girders should be painted a distance of 1 % times the depth of the girder to
either side of the pier cap.

DLZ has provided recommendations for driven piles, spread footings and single drilled shafts at
Piers 1-3. The recommendations at Pier 4 are similar, however, rock was encountered at a very
shallow depth and therefore driven piles are not recommended. Preliminary estimates for each
foundation type were calculated and the construction costs estimated. The cost analysis revealed
that driven piles had the lowest construction cost at the Piers 1-3 and a spread footing bearing on
rock was the most economical at the Pier 4. Similar analysis was also preformed at the adjacent
US 52 Ramp A structure and driven piles were also recommended at that location.

Superstructure:

Deck and Girders: In order to support an HS-25 (Case I) and Alternate Military Loading as well as
a Future Wearing Surface loading of 60 psf, the superstructure for Alternative 3 consists of 4-
welded steel plate girders, Grade 50W, with 80" deep webs. The plate girders are dog-legged at
the splice points (and placed parallel to one another between splices) to accommodate the
horizontal curvature of the bridge. As shown in the framing plan, the girders are erected with a
center-to-center spacing of 9'-6%/g"+. As mentioned previously in the Drainage Design section, the
framing plan has been developed to provide for a 1-6" overhang at the proposed scupper
locations. The thickness of the deck supported by these girders is 8%4" (which includes a 1"

monolithic wearing surface) and deck width is 30’-0" from toe-to-toe of parapet with an overall
width of 33-0".

Bearings and Expansion Devices: Since Piers 1 and 2 are integral and thus treated as “fixed”
piers, a preliminary evaluation of expansion devices at the abutments uses an expansion length
of 152'-6" at the rear abutment and an expansion length of 428'-6" at the forward abutment. With
such lengths, Section 306.3.3 of the ODOT Bridge Design Manual and ODOT Standard Drawing
EXJ-4-87 reveal that a 3" strip seal expansion joint can be used at the rear abutment whereas a
modular expansion device is needed at the forward abutment. Note that this result is based on a
preliminary evaluation of the bridge system and does not account for horizontal curvature effects.
A preliminary bearing evaluation results in a recommendation of pot bearings. The large vertical
reactions and thermal displacements/rotations at the abutments and piers (specifically at the
“expansion” Piers 3, and 4) make it difficult to simultaneously satisfy the shear, compressive
stress, rotation, and stability requirements of elastomeric bearing Methods A and B. When an
elastomeric bearing does comply with these requirements, the resulting plan dimensions of the
bearing are excessive and/or the thickness is greater than 5”. Pot bearings provide a more direct
and simple solution, one that can support large vertical reactions as well as the multi-directional
displacements/rotations that will develop due to the horizontal curvature of these bridges.
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mos TR-64 - 537.9: 28" DIA. PREBORED HOLE o K
T/ROCK — 5°-0% INTO BEDROCK 2
B-51 = gg;ﬂnnﬁ - HP14x73 EST, (TO BE RELOCATED) " ! 9..
| 520 -.'5;LL,§D(';H LENGTH = 10 ggﬂ ‘G Q
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{TMITS OF SEALING
tF CONCRETE SURFACES

IEPQXY -URETHANE) (TYP.J-——‘———_“HH\\\&

DOWNSPOUT ;__\\

PIER t ONL

a5 -i0~

§ ussz Rawe 8 & PIER, € COLUMNS,

22°-4 " (PIER 1) 33 -6~ (PIER 1) & € BEARINGS
21 -3%" (PIER 2) J4°-6%* (PIER 2}
3 -0" 0/0 OF BRIDGE = 33'-0" 3 -g* -3 B B F- -3 T z Z - -]
. . . A A . LI .

1r-6" 30’ -0*

€ COLUMN (TYP] .<_| P COLUMN & BEARING

[ & BEARIN - tw — ]

EARING 8 -0 A 16*-0* 6 -gn FLANGE B 40* x 2l
SHOULDER | LANE SHOULDER / /
5 0" Ff'??oi’;”uf GHADZ REINFORCED CONCRETE b A A
I~ _t0%" DWG. SBR-1-93 (TYP.)
bR I ROUNDING THIN. ] DECK INCLUD]RG —/
7l UOROL 1 THIC WEARING
P I 0.040 / SURFACE ™
- - : 0.043, I ——— 1* DIAMETER
— 7 HAL E-ROUND
Y - -’—h_._,,_____ iy DRIP GROOVE (TYP.)
WEB £ 100° x 1Y~
6~ " STEEL INTEGRAL PIER
. : 37 , / CAP, AT09, GRADE 50  FLANGE P 40~ x 2lfr —F— T
] ‘

//——FOT BEARING (TYP.}

0] A

GIRDER, A709
GRADE 50W (TYpP.)

Z L L
80 WEB PLATE SggPPER PER STD. DTf;////

GSD-1-96, SEE_FRAHING
PLAN FOR LOCATIONS

[ 3 BEAM SPACES (SEE _FRAMING PLAN}

5°-0% DIA. COLUMN —\/\O
)

YARIES 2:;2://f
o 37-3~

S
N
QUTLET TO
DRAINAGE DITCH /
—

VARIES l‘-y
TO -1l

3 -0~

5°-0% DJAWETER
- COLUUN (TYP.]

.

4

VAT

(PIER | SHOWN LOOKING UFP STATION)
(PIER 2 SIHILAR)

HP 14x73 (TYP.)

SECTION A-A

¢ PIER caP

NOTES:
I. SUBSTRUCTURE DIMENS]ONS ARE MEASURED ALONG € PIER.

2. SUPERSTRUCTURE DIHEHSIONS ARE MEASURED NORMAL TO
THE B US52 RAMP B

3. FOR HAINTENANCE OF TRAFFIC DETAILS SEE PRELIMINARY
MAINTENANCE OF TRAFFIC SHEET X /

5-0% DIA. COLUMN

HP 14x73 —

0dare 4311

DESIER ACENCT

oo@ i,

5747 FLATVETER DAIVE, SEITE 240

OATE
09/26/07

STRUCTURE FILE NUMBER
7306261

REVIEWED
MSL

DRARN
JO8
AEVISED

DESIGNED
PJP
EHECKED
MSL

5C1-823-0067L

US52 RAMP B TO SOUTHBGUND SR823

TYPICAL INTEGRAL PIER DETAILS
BRIDGE NO.

5C1-823-0.00
PID 77366
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EXISTING GROUND

_7
L 2-0*
80~ WEB STEEL PLATE GIRDER

33’ -0”
£ PIER
167 6" 16°-6"
1
|
] L3
e}
]
%
L]
CONSTR. JT. 2
/_ "
g’ -0~ t3°-0” Q' -0~
A703 GRADE 50w
e
e
*l
-
[
<
-
|3
0o
BB}
¥ |~
Aoy

¥
kol

3Fr-0*

e a e

HP 14x73 PILE__//////’
{PIER 3 ONLY)

16" -0~

\ TEMFPORARY SHORING

AS REQUIRED

PIER 3 & 4 ELEVATION

BEARING

BRIDGE LIMITS

STRIP SEAL EXPANSION
JOINT PER EXJ-4-87 {REAR) l

’

-gII -0

“ gr_gw

MODULAR EXPANSION JOINT (FWD.J\

CONCRETE DECK—\
|

&

[*-5"

APPROACH SLAB

-

¥

.

2" -0 | POROUS BACKFILL WITH
IE FILTER FABRIC

6% DIA, PERFORATED
C.P.P. (707.33,TYPE S5P)

MSE SOIL REINFORCEMENT
CONST. JT.— . SPACING AND LENGTH
M of & SPECIFIED BY WALL
; ; |3 SUPPLIER
Y2 _ " —1 T rT "
Sl | 1 | 1
o 8 ] | ]
- 1
™
_ \ — EL. 559.40 (REAR ABUT.)
,/W e EL. 580.15 (FWD. ABUT.)
HSE WALL \_
€ PILES
1 -6*" 2e g 20 uge
1
5-6" MIN. |
1
‘6 -3*

TYPICAL ABUTMENT SECTJON

|4 R LT

DESIGN AGENCY

R T

&4 PERJWETER DAIVE, SOITE 240

£D PATE
09/26/707
STRUCTUAE r’l; NUNBER
7306261

REVIENED
MSL

DRAYN
J4 D6
REVISED

DESIGRED
PIP
CHECRED
HTN

—

TYPICAL PIER AND ABUTMENT DETAILS
SCI-823-0067L

US52 RAMP B TO SOUTHBOUND SR823

BRIDGE NO.

sC1-823-0.00
PID 77366

B
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€ BAG. REAR ABUT.
STA, 35+45.00

FIELD SPLICE 2
STA. 37+44,18

€ BRG. PIER |
STA. 36+97.50

FIELD SPLICE 1

FIELD SPLICE 4
STA. 38+82.34

€ BRG. PIER 2
STA. 38+50.00

FIELD SPLICE 6
STA, 40+29.8%

€ BRG. PIER 3

S5TA. 39+95.00

FIELD SPLICE 3
STA., 38+14.99

‘FIELD SPLICE 5

FIELD SPLICE ¥
STA, 40+93.37

FIELD SPLICE 8

STA. 41+70.49
€ BRG. PIER 4
STA. 41+37.00

€ BRG. FWD. ABUT.
STA. 42+78.50

STA. 39+64.52
iy STA. 36+61.01 \
'y } A -
1 e ) \ - k|
© - ) o whne —] -
T\ = 7 <~ 90°00° G0~ (T7P.} -
i - - 7 - - " - =
- — ] i - - - N e
x - - -
= —_—
- _._-——-——'—'__'__-_ -
' SCUPPER __///1 ! SCUPPER __/// —_ ]
. . REFERENCE LINE (G BRG. REAR STA, 40+50.40 SEE DETAIL "B*
o STA. 36-97.50 € RAMP US52 B ABUT. TO € BRG. FWD. ABUT.) € GIRDER (TYP.)
732’ -2%* (ALONG REFERENCE LINE)
FRAMING PLAN - PROPOSED 5 SPAN
----- = D06 LEG ANGLE AT SPLICE
o (SEE TABLE)
'!-....--.
TA “B*
DOG LEG ANGLE AT SPLICES GIRDER LENGTH AND SPACING
LOCATION STATION ) GIRDER GIRDER
FROM To LENGTH SPACING=
SPLICE i STA. 36+61.01/ 2.1e
griﬁségfégﬁag € BRG. REAR ABUT. | SPLICE | 116.05° | 3 e 9.55°
€ BRE. PIER 2 . * SPLICE 2 STA. 37+44.18 0.95°
STA. 38+50.00 € BRG. PIER 4 SPLICE | SPLICE 2 83,15’ 3 e 9.58°
STA. 41+37.00 SPLICE 3 STA. 38+14.99 forie
& BRG. PIER | 90°00° 00~ SPLICE 2 SPLICE 3 70.8!1° J & 9.58’
. STa. - SPLICE 4 S5TA. 38+82.34 I.20°
STA. 36+97.50 (TYP.) 8 yssz RauP 8 SPLICE 3 SPLICE 4 67.35* | 3 e 9.59-
RG. . £ BRG. FWD. ABUT. SPLICE § STA. 39+64.52 f.o19e
grﬁ stffgﬁogaur STA, 42+78.50 SPLICE 4 SPLICE 5 82,18’ 3 e 9.59
. ] SPLICE & STA. 40+29.89 0.66°
-]N23°02'12‘W SPLICE 5 SPLICE & 65, 37" 3 @ 9,59
1536 p34] _gg'J . SPLICE 7 STA. 40+93.37 1.81°
2.36 18.25 f7.80 i1.68 SPLICE 6 SPLICE 7 63.46° | 3 e 9.58"
SPLICE & STA, 41+70.49 0.74°
REFERENCE LINE SPLICE T SPLICE 8 77.15° 3 e9,57
SPLICE 8 € BRG. FWD. ABUT, 107.94° | 3 e 9.56°
REFEREN N HEMAT

= GIRDER SPACING IS MEASURED
NORMAL TO GIRDER CENTERLINE

DESIGN AGENCY
SOHLIR, O 43047

SHT PERIMETIN DRIYE, SWTE M0

DATE
09/26 /07

—
STAUCTURE FILE NUMWBER

ALY ENED
MSL

DA,
MTN
REYISED

DESIGNED
PIP
CHECKED
MNT

FRAMING PLAN
SC1-823-00671
US52 RAMP B TQ SQUTHBOUND SR823

BRIDGE NO.

SC/-823-0.00
PID 77366




WSE WALL NO. 3 " "
. I~
[ CURVE NO. WM3-1 CURVE NO. WM3-2 2 N
p R LE AL LA LLL -]
P.i. STA = 33+98. 12 P./. STA = 38+13.80 o] kS g £
DELTA = 4° 46° 097 (RT.] DELTA = 7° I9° 05~ (LT.) B g § i
Dc - I* 36° 39* Dc ~ 1% 35 44~ . 2 B ¢
¥ @ & 3
- R - 3,566.86" R« 3,591.11° = ] SR
T - 148,12 Ls2 - 200.56° a & gk
L = £296.06° THETAZ = 1° 36° 007 - " L 5
E - 3.08° LT2 = 133.71° : <
= b [w)
0 ST2 - 66.86 % ol 1S
’ - h‘
x2 = 200.54 END MSE WALL NO. 3 & °l o S|g
y2 - 1.87° STA. 41+83.33 = o 3
] 2 - 100.28" RAMP B STA. 29+50.00, 10.13" LT. N Py EE
p2 = 0.47° : , 0 { 1) o §§
_ , DELTAGc = 5° 43° 05% (LT.) WALL BASELINE 41400 CURVE WiH3-2 010 MSE WALL NO. 5, Eafi™
» ’ o 2 = x|s
Lc = 358.39 AL IGNNENT 42+00 N 36°07°05" W . 31400 o | ol
. Tsi = 233.31° ~—— ¥ 3g°0r’05* W \n___-!i 30*0-0_______‘______________.— —_— )
Ts2 - 326.29° 29+00 ; o— -~ CURVE B-2 a g8
T — &
'1 O Es = 7.57° ZBTOO 2 N ' Exl
52 RAMP B 3 |
B us. @ = = s.lse
Sy F
% @ - s5lé2
- g: g o b
AR E S
b . (€
EY - <
- - ? -
= gl =
o
o | o
o N oF o =
[ ] < < 8 = u
- Q " L |
&l = F 2 e
o~ WALL ANGLE POJNT STA. 35+80.49 - 2 S
19+00 i 38+00 RAMP B STA. 35451.55, 10.13° LT, e~
] (. ) CURVE WH3-2 ) 37;00 = ,.'.., '8
N 35+ < N
=~ 3300 34+00 . 1% RS
- e
] ; b CURVE B-2 —_— _F o 88
K ' 35+
g WALL BASELINE ¥ : ———'ao o
§ W N NS
g P~ AL IGNMENT 33400 I8
: ' 34400 % US52 Rayp b
_ 3 = ! MSE WALL NO. 3 35. g W WS
5 ~ CURVE WN3-1 [90 .. T 8.
v A2 - QD
| | g * N WALL NO. 3 STA. 39+3/.36- ) g“;
z E i RAMP 8 STA. 35+50.53 ©
u & < 8 L
o = BEGIN MSE WALL NO. | S5TA, 32+50.00- n = S
| 8 RAHP B STA. 32+50.00, 24,13 RT. WALL ANGLE POINT STA. 35+46.06 - =3
o : RAMP B STA. 35+48.00, 24.13° RT. e (PR
z "
B : 38100 0
g 3
A |
- g 47400 - US52 RAMP B
[2]
— 5 CURVE NO. 8-
fad —— “
; 45:00 4552 P.1. STA. - 42+39.68
! 3 DELTA = 35°28'24* (RT.)
2 Dc - 1°36°00" 8
- ‘ o
0O 2 w00 — R - 3,580.99 . 8
‘ S 3 - Ls = 200.00° oM
L 8 THETA - [°36°00" I~
g . LT = 133.34" R
H " Q
) ST - 66.67° [~
DELTAc - 32°16°24% (RT.) gL
L 8 Lle - 2,017.08° n
g Ts = 1,245,51°
i 2 Es - 179.20°
6 [i9
| (7535
3 \847)
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DESIGN AGENCY

CHICIRIATY , ONTO 3202

T30 LAST METE MOSE RAY, STITE M0

3
X[E
R |
=EN]E ~
TN @
o =N
ng
a |ER
u__Jl-.h.
3
-l
23[3
o«

2] " ]
PROFOSED TOP = ~ o 5‘1 = 5 ~ & M 2 *
ol x o ™ N : 5 N 3 - .
OF WALL ~ © o [~
b b b3 b b ey b b ey & 5
- -
PROPOSED TOP OF ™ N ~ ~ ~ ~ ~ - ~ N
LEVELING PAD = n " n A A 5 " 2 2 2
580 “ @ @ w 9 = = ® © 0 ® 580
PROPOSED 3
BECIN MSE WaALL re PROFOSED TOP OF WALL LIHE_\ ;
STA. 32+50.00, B BARRIER WALL 8
570 Et. 563.93 N .
"
BOTTOM 7 .
560 OF COPING < 560
"
DRAINAGE '
550 ElL, 542.45 EXISTING GROUND LINE ’ 6" PERFORATED CORRUGATED PROPOSED TOP W 550
— PROPOSED GROUND- LINE PLASTIC PIFE OF LEVELING PAD > 220
STA. 32+35.27 STA. 32+50.00 /_ ' =
EL. 540.71 539.74 4—'—-———=:___________=========::_'_-,‘=.=_'-_'—=. =-a:-=;w=‘—"‘= -l
ﬁ 540
<
_ B _ x
> A 5TA. 32+50 LIMITS OF WALL—" B STA. 35+00 530
STA, 32+43.37 Et., 532.65 EXCAVAT[ON L-.- EL. 534.24
EL. 532.61 395° -0~
N " Wi [ h )
EXISTING GROURD ~ - o o o
b3 b b M M b3
MSE WALL STATION 50 3300 <50 34400 50 35.:00
| [=]
PROPOSED TOP ~ - 2 "2 8 = ":"’ 5 N 3
[N o o ") o o ~ I~ o) ©
oF wart 5 8 3 5 % 5 % 5 8 3
ha h o w ol oy | ha oy |
PROPOSED TOP OF o > ® ~ ~ N N ~ N N
LEVELING PAD n 5 3 2 2 5 B M 3 N
BEGIN CIP BARRIER

580 o STA. 35+87.02
< . PROFOSED 8 580
o TOP OF COPING BARRIER WALL\ o
? STA, 35+39.53 ‘ uy

570 0" EL. 573,22 ~ 570
" END OF CIP \ = 5

. BARRIER |C STA. 35+87.02 TOP OF COPING PROPOSED .
= STA. 35+39.53 EL. 560.40 5TA. 35+87.02 TOP OF WALL LINE <

260 " n EL. 574.16 NI
' STA. 35439 53—/ __/4 | oF cop ,

EL. 560.40  ANGLE POINT \ OF coPiuG !

550 'g STA. 35+46,06 ANGLE POINT PROPOSED TOP lél 550
— EL. 560.40 STA. 35+80.49 EXISTING PROPOSED OF LEVELING PAD - ]
~ GROURD LINE GROUND LINE . —6* PERFORATED CORRUGATED ~
&I /_ PLASTIC PIPE T

540 & B it T Loy S S oy T Ty 2 540
§ £ STA. 35+63.28 STA, 36+30.00 RS <

) EL. 545.58 ) EL. 534.24 \ 1 =
) - STA. 36+80.00
530 STA. 35+00 C TN LIMITS OF WALL EXCAVATION Te— B 0
EL. 534.24 L ] EL. 523.24 B | 22
395‘-p* ! STEP @ 42° -0* (MORIZ.) | STEP @ 63’ -0" (HORIZ.) f
! STEP @ 2°-6” [VERT,) | STEF @ 2°-6° (VERT.)
lt: L] ) ~ -
EXISTING GROUND & @ o o | LIMITS OF WALL EXCAVATION -
=2 il & b3 | EL. 529.24 2
WSE WALL STATION 35+00 50 36400 .50 37 +00 <%0

ATION ALONG BA

NE WA N

DESIGNED
MTN

CHECKED
PIP

-
[
~t
o
@

Lia]
.
Q o
= o
)
-~ =
[
‘J\Ot
= L]
x S~
. RS
© ¢
= '3
0“--
- 2 a
- =
< .°
~ Doy
b =uv
o8>
Qo
-~ Y
-.Jg:ag
<
= @
woo%
n
x o
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)
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=
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DESICR AGENCY

Ji2 FiST PETC XOSE WY, S2ITC 360
CIICIRIATI . OKIQ 45202

DATE
08/,26/07

STRUCTURE FILE NUMDER
7306261

REVIENED
MSL

DRARN
oJR
REVISED

DESTCNED
MTN
CHELXED
PJP

o [ - - -
PROPOSED ~ ¥ ] S N ey S S s 3
TOP OF WALL = ~ © w 1 x M o = o
b ] b ] b b1 b b ! ]
T oo X > N N N X N N N X
M - - . - 2 - . h
LEVELING N 5 X A > X > x x ¥
PAD 1580 ° ° @ a @l a a A a a  sgo
o
PROPOSED -] o
0 .
< BARRIER WALL-\ B PROPOSED TOP S
570 & OF WALL ms\ Q s
+ +
M
Q
My / \ -
560 . BOTTOM = 560
e~ OF COPING <
» o
550 ' ' 550
Bl 550
PROPOSED W
E 6" PERFORATED CORRUGATED GROUND LINE PROPOSED TQOP EXISTING E
o = PLASTIC PIPE _\ OF LEVELING PAD GROUND LINE -~
P R e e e TS T e e = 540
= e E EEEEEESEmmE e E e e mCEEEE oo m i\ —=—————o—o————=———=—=—= T——==-
3 <
530 =
LIMITS OF WALL—"" B i ) ) i
EXCAVATJON |
Et. 529.24
4967 -3~
L) -~
EXISTING S - o . .
GROUND ¥ b a 2 s
MSE WALL 50 . . .
STATION 38+00 50 39400 50 40+00
My o h u) ny (1) D
PROPGSED ° o v @ @ < N
TOP OF WALL § ;E’,1 § % s o 7
iy (1] wy wny
PROPOSED N N N N N N N
LEVEL ING | b = i X ¥ ¥
PAD 570 [ L ) "l-nj -q—l E Q R m
- 9 PROPOSED A END WSE WALL 370
o /_ BARRIER WALL BarToM STA. 41+83.33
[} PROPQSED TOP OF COPING EL. 554.99
+* OF WALL LINE ' '
560 7 — 560
S Z
550
1550 550
' 6% PERFORATED CORRUGATED. =
PLASTIC PIPE
" PROPOSED EXISTING
540 = /_GROUHD LINE R PROPOSED TOR
— S_—_ [ CROUND LINE _ __ OF LEVELING PAD 540
E:J ___“—____"——__'_‘:===========================:================-__=___:== ________________________ =; _______________________________
530 . 530
ELLI i i i ) . i ) i 530
X LIMITS OF waLL—"" STA. 41+83.33—/
EXCAVATION EL. 534.74
EL. 529.24 496" -3~ S
A STA. 41+88.33
- 7. © EL. 529.24
EXISTIN . il 1 0
GR$3”L ¢ = 8 e STA. 41+96.25
rile a r EL. 537.16
VSE WALL 40400 . . .
i lviard 50 4500 50

VAT [ON Al QN A

NE WA N

WALL NO. 3

MSE WALL ELEVATION
BRIDGE NO. SCI-823-0074L
US52 RAMP B US52 AND CR503 (0H10 RIVER ROAD)

sCI1-823-0.00
PID 77366
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6% QUTLET WITH PRECAST
REINF. CONC. OUTLET ‘
STA, 29+45.00
OFF. 66.50° LT
£ EL, = 531,50

L ]

6" NON-PERF, C.P.P.

STA. 30+00.00
OFF. 23.87° LT.

STA, 30+00.00
OFF. 20.90° LT.

STA. 289+36.00
OFF. 22.67° LT.

- STA. 29+50.00
OFF. 20.90° LT.

STA, 30+50.00
OFF. 22.33% LT.

STA. 31+00.00

OFF., 21.83" LT.

US52 RAMP B
CURVE NO. 8-2

P.I. STA. =~ 42+39,68
DELTA = 35°28°24" (RT.)
De « (°36°00"

R -~ 3,580.99"

Ls = 200,00

THETA - 1°36°00"

LT - 133,34

ST ~ £6.67"

DELTAe = 32°16°'24*% (RT.)
te - 2,017.08’

Ts = 1,245.5¢1°

£s = I79.20°

: e T T N
g ------------------- STA. 30+50.00 STA. 31%00.00
OFF. 20.90" LT.
41+00
WSE WALL NO. 3 i
E .
8 CONSTRUCTION 31 |00 cuRvE B2
30{00 US52 RAMF B

- US52 RAMP B8 STA. 3i+25.00

244D & 6* PERF. C.P.P. —
il T
L was saserine —_—
AL [GNMENT
LIMITS OF WALL ]
EXCAVATION _ : ; _ o
\_ u
=
STA. 30+00.00 -
STA. 29+36.00 OFF. IT.14° RT. STA, 31+00.00 -
‘0FF, 13.58° RT. STA. 30+50.00 OFF. 20.26° RT. T
OFF. 19.22° RT. o
__________________________________________________________________________________________________ tE
=
o
STA. 29+50.00 < STA. 30+00.00 STA. 30+50.00 3;:- g;*gglogj
OFF. 29.26° RT. o OFF. 31.08° RT, OFF. 32.76° AT. . . .
£y
PAY LIMITS OF SELECT <
GRANULAR BACKFILL &
ped
_____ ™
i
e |
1}
NOTE:

1,

g.

STATIONING GIVEN FRON US52 RAWP 8 8
UNLESS OTHERWISE NOTED

SEE MSE WALL LAYOUT PLAN FOR WALL
GEOMETRY AND CURVE DATA.

CESIGH MGENCY

T PFEIKTER DRIV, SITE 249
W I, Chid 43017

DATE
08/26/07
STRUCTURE FILE NUMBER
7306261

REV{EWED
MSL

onaxy
CAS
REVISED

N
g3
tmy

SCI1-823-0067L

BRIDGE NO.
US52 RAMFP B OQVER US52 AND CR503 (0QHIQ RIVER ROAD)

MSE WALL ELEVATION AND DRAINAGE PLAN - WALL NO.

5C1-823-0.00
PID 77366
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STA. 32+00.00
STA. 31+50.00 OFF. 25.10" LT,

OFF. 22,667 LT,

STA. 32+50.00 STA. 33+00.00

OFF. 25.91° LT,

OFF, 25.93°

LT,

STA. 33+50.00
OFF. 28.18" LT.

STA. 31+50.00
OFF. 36.26° RT.

PAY LIMITS OF SELECT
GRANULAR BACKFILL

“““““““““““““ === === ""_"s'\

a\

STA. 33+50.00
OFF. 36.35' RT. T

OFF. 40.10° RT.

STA, 32+00.00
OFF., 37.94° RT.

STA. 32-35,34 ?

OFF., 38.01'

\ &” NON-PERF. C.P.P.

US52 RAMFP B
CURVE NQ. B-2

FP.l. STA. = 42+38.68
DELTA - 35°28°24% (RT.}
Oc ~ 1°36°'00*

R - 3,580.99°

Ls = 200,00

THETA = 1°36°00"

LT = 133.34°

ST -~ B66.67"

DELTAc - 32°16'24~ (RT.}
Lle = 2,017.08°

Ts - 1,245.51"

Es = I79.20°

6% QUTLET WITH PRECAST ———///,

REINF. CONC. OUTLET
STA. 32+45.00

OFF. 68.25° RT

£ EL. = 542.00

5TA. 32+50.00

RT.

[
o
o B e
o "__:—..-:-—:_-_::.-_-_ _____________________________ _K; ______ E 1 ““““““ —K; ————————————— c:
0 i STA. 32-00.060 STA. 32+50.00 STA. 33+00.00 STA. 33+50.00 |p)
STA. 31+50.00 . . ~
o p . . . 90" . :
A OFF. 20.30° LT. OFF. 20.90° LT.  35.00 OFF. 20.90° LT. OFF. 20.90° LT 38400 oFF. 20.90 LT\
=~ 40+00 NSE WALL NG. 3 X | 5
™ |
= <
- 32400 33400 b~
n | I tn
/ cu -
@ 8" PERF. C.P.P. RVE B-2 Q
Q. 8 CONSTRUCTION %
2 ~——— US52 RAMP B 3
« a
A LY
g WALL BASELINE )
i’ AL IGNMENT 3300 g;
- *
> ) ) i - - .
! -_J// WSE WALL NO. 3
)
g STA. 3i+50.00 7 STA, 32+35.40 STA. 33+00.00 E
| oFF. 21600 rT. OFF. 23.59° AT. OFF. 36.82' 3
- x
0 o
tE =
= b

STA, 33-+50.00
OFF. 40.2!1"_R

STA, 33+00.00
OFF. 39.57' RT.

LIMITS OF WALL
EXCAVATION

NOTE:

I. STATIONING GIVEN FROM US52 RAMP B B
UNLESS OTHERWISE NOTED

2. SEE MSE WALL LAYOUT PLAN FOR WALL
GEOMETRY AND CURVE DATA.

DESIER AGENCY
BHID 1X01]

SHr PEN, (METER DAIRE, SUITE 240
DOS IR,

8
4
M E]
Hwlx
S NIE ~
N fw
il B
O« g
6
| B0
g3l
&

DA
CAS
REVISED

£2]8a
S5
gSlea
M

T~

=

LN |

<

=

I

SC1-823-0067L

BRIDGE NO.
US52 RAMP B OVER US52 AND CR503 (OHIO RIVER ROAD)

—

MSE WALL ELEVATION AND DRAINAGE PLAN

sCl1-823-0.00
PID 77366

BIS
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— 3 .1 3 2

— I /o /8 3

=

006 NI_msaracrsp0?,.dgn

;\co0INO064\bridgescnibts\us52rampb\takINg23_

|/8/2008

T:57:21 AM

STA. J5+52.82
OFF. 20.81° LT.

STA. 34+50.00 STA. 35+00.00

STA. 34+00.00 OFF. 31.81° LT, OFF. £3.457 LT.
OFF. 27.87° LT.
_ STA. 3500.00
- - OFF. 20.90° LT.
—1§-—-srA. 34+00.00 -1§\L—— STA. 34+50.00 N
OFF. 20.90° LT, OFF. 25.90° LT.
37+00
l NSE WALL K0, 3
Ve

STA. 35+88.02
OFF. 25.14° LT.

OFF. 20,87’ LT,

J4+00
CURVE B-2

&% PERF. C.P.P.

—_—

£ CONSTRUCTION 3600

—_

US52 RAMP B

- US52 RAMP B STA, 33+75.00

J4+:00

\

MATCH LINE

STA. 34+00.00
OFF. 35.57° nrj_\L

36+00

STA. 34+00.00
OFF. 40.23" RT.

34+50.00

34.90°

RT,

¥SE WALL AD, 3
STA, 35+62.68

OfF. 29.89° RAT.

STA. 35+00.00
OFF. 34.90° RAT.

ITEM 503 - COFFERDAMS ,
CRIBS AND SHEETING
STA. J4+50.00
OFF., 40.62° RT.

STA, 35+08.81
OFF. 34.82° RT. STA. 35+47.08

OFF, 33.73' RT.

STA. 35+05.23

OFF. 43.65°' RT. 38+00

STA. 35+00.00
OFF, 43.56° RT.

37*00

us52

NOTE:
I. STATIONING GIVEN FROM US52 RAMP 8 8
UNLESS OTHERWISE NOTED
2. SEE MSE WALL LAYOUT PLAN FOR WALL
GECOMETRY AND CURVE DATA.

U552 RAMFP B
CURVE NO. B-2

P.I. STA. - 42+33.68
DELTA « 35°28°24% (RT.)
De - 1°36°00”

A - 1,580.599"

Ls = 200.00’

THETA = 1®36° 00~

LT « 133.34°

ST - 66.67°

DELTAc = 32°16°24* (RT.)
Le = 2,017.08"

Ts = 1,245.51"

Es = 179,20’

ol 4%

DESIGN AGENCY

S747 POFE LETER DAIYE, SUIIE 240
Dk i¥,

DATE
08/26/07
STRUCTURE FILE MUWBER
7308261

REY IEWED
L

DRARN
CAS
REVISED

DESIGRED
MTN
CHECEED
PJF

MSE WALL EXCAVATION AND DRAINAGE PLAN - WALL NO.

3

SC1-823-0067L

U552 RAMP B OVER U552 AND CR503 (0HIO RIVER ROAD)

BRIDGE NO.

5€1-823-0.00
PlD 77366

e

—
-:_\-

Ne}

788
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:\col3V00B4\bridgasenibtsi\uss2rampbyts&NB23_0067_mserear(d.dgn

/82008

B:19:549 AM

ELEVATION

TOF OF WALL /‘“\

MSE WALL AND COPING
DETAIL SHEET (7378

LIMITS OF SELECT
GRANULAR BACKFILL
)

_ SEE DETAIL [I3[18](TYP.

TOP OF WALL

SEE DETAIL (TYe. )

6" MIN.

ELEVATION

D=

PROPOSED GROUND LINE

SOIL REINFORCEMENT LENGTH Ve

MSE WALL AND COPING
DETAIL SHEET

(DETERMINED BY SUPPLIER} e

SOIL REINFORCEMENT (TYP.)—T]

////’///J’ ’/l 1
IMITS OF SELECT

/” GRANULAR BACKFILL
EXISTING GROUND LINE .

J

ITEM 203, GRANULAR

HATERIAL, TYPE C
TOP OF WALL

j ELEVATION

67 MIN. [

6“ MIN.

/—SOH. REINFORCEMENT (TYP.)

SQIL REINFORCEMENT LENGTH

{DETERMINED BY WALL SUPPLIER)

SEE BACKFILL DRAINAGE
DETAIL SHEET [13[T8)(TYP.)

PROPOSED
GROUKNDL INE
< EXISTING

I S —
- =

SELECT GRANULAR BACKFIL , ITEM

o

TERJAL, TYP

3 -0~
s e

/:,—"f GROUNDL I NE L

TR \% e NS

GEOTEXTILE
FABRIC

{"=-0%
—_— ]

TION B-

BACKFILL, [TEM 304

- 7 - - I' /
g / ?,.. '/ " LINITS OF WALL
N \\ \ EXCAVATION
\
N RN _ SELECT GRANULAR
-0 L

SEE BACKFILL DRAINAGE
DETA[L SHEET [I3{i9)

SECTION A-A

* SEE NOTE 5 SHEET

DESIGH ASERCY

T2 CAST PETE ROSE ZAF, SYITE Mo
CTICIRTATL. 8810 45007

DATE
03/26/,07

STAUCTURE FILE NUMBER
7306261

REVIENED
MSL

DRAIN
OJR
REVISED

2 a
# x4 a
[ b
gaf¥c

3

MSE WALL DETAILS - WALL NO.
BRIDGE NO. SCI-823-0067L
US52 RAMP B OVER US52 AND CR503 (OHIO RIVER ROAD)

sC1-823-0.00
PID 77366

B




1

ie”

FILTER FABRIC, T
T12.08 TYPE A

POROUS
BACKFILL

DESTEN AGENCT

3 -5

CHCTRIATY, CHi0 45X

00 [AST JETT MOSE wir, SUITE 36D

3 —— %4 BAR
. ‘P PROPOSED 17210~ MAX,
| Wl PAVEMENT /7 [-2% MIN.
[ TOP OF WALL il EP S
Y ¥ COES . N
6 PLASTIC PIPE 2" PEJF 9 \ N " 1k N = 8z
CMS TO7.33 L 35 wald
COPING ] y Ole - LR
K ° ©|?  3-e4 DOWELS IN EACH — #4 BAR PARALLEL WITH N ER%
BACKFILL DRAINAGE DETAIL g L SR PRecasT PaveL TOP OF PANELS . kS
.= < [ j .
1 vy B sak
FACE OF WSE WALL ; - . - [ g
= B WALL ALJGNHENT -3 @ J-#4 BARS TO FOLLOW
‘ L, |9 SLOPE LINE
— b =3
P TA 35 FACE OF WSE WALL 4 i3 i
3 = B WALL ALIGNMENT \-
€ ABUTMENT BEARINGS Sl a
\ i s MIn gxlEs
. g3 §Q
_J\r.
SUBGRADE
BACKFILL DRAINAGE
1l ‘ {SEE DETAJL BELOW)
N | PROPOSED GRADE -
] 7 ]
; <~ 1 ] o) S
S N
= "y Q-
S| 3
z o . -
SEE MSE WALL AND ‘g g =
| == COPING DETAIL 2°-0% WIN. CAST IN = 5
PLACE LEVELING PAD o RT
€]
-~ 3O
% | MSE WALL AND COPJNG DETAIL ; e
- I | . — [ 8
o
A A, TOP OF WALL '@
7 EL. 560.40 wn ~°
\ ~ R a
| < 3
] : = N N €
5l = \k T W =5
8 LIMITS OF SELECT ] . ! SOIL REINFORCEWENT (TYP. ) NOTES: Qb
4 GRANULAR BACKFI | @ (SEE NOTES 4) :
e t T i !. SEE SITE PLAN DRAWING FOR BORING LOCATIONS 33
g SOIlL REINFORCEMENT AND APPROX. TOP OF ROCK ELEVATIONS e % %
2 LENGTH =
8 ’ [ DETERMINED BY 2. THE SLOPING LINE WHICH DEFINES THE LIiMIT y @
g =07 | . SUPPL 1 ER) OF THE SELECT GRANULAR BACKFILL IS NOT AN gﬁa %
E MSE WALL ‘ ALLOWABLE SLOPE FOR EXCAVATION. CUT THE =
B /_ SIDES OF ALL EXCAVATIONS TQ PREVENT CAVING
4 OR PROTECT THE EXCAVATIONS FROM CAVING. B
£ : i — EXISTING ©
& L / GROUNDL | NE 3. ALL REINFORCING STEEL TO BE EPOXY COATED
o SRTONNY P NN 1 i ity S
E \ A1 4. PROPRIETARY RETAINING WALL DATA:
= \ X . . :
3 N > > - THE PROPRIETARY WALL SUPPLIER SHALL DESIGN THE
§ SEE BACKFILL DR s INTERNAL STABILITY OF A MECHANICALLY STABALIZED
z SEE BA 41 NAGE - / LIHITS OF WALL EARTH (MSE) WALL IN ACCORDANGE WITH THE SPECIAL
2 EXCAVATION PROVISIONS TO SUPPORT THE ABUTMENT. THE DESIGN )
3 ' FOR INTERKAL STABILITY SHALL [NCLUDE AN UNFACTORED C v
g A Al /_{ HORJZONTAL STRIP LOAD FROM THE SUPERSTRUCTURE o8
4 . OF . K/FT APPLIED PERPENDICULAR TO THE FACE o
E e GEOTEXTILE OF WALL AT THE BASE OF THE CONCRETE FOOTING. o ™
zZ FABRIC ® o
5. SEE MSE WALL ELEVATION, SHEET FOR THE LIMIT J=
SELECT GRANULAR OF WALL EXCAVATION ELEVATION. THE WALL EXCAVATION o L
5 BACKFILL, ITEM 304 SHALL EXTEND [N FRONT OF THE WALL DISTANCE 2
8 L) * SEE NOTE 5 EQUAL TO THE DEPTH OF EXCAVATION BELOW THE
g ITEM 203, GRANULAR = EVEL ING Pa
g MATERIAL, TYPE C . | ’

B:19:53 AM

-~y
t
1
IS
©
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—
45°0°
N 5
H H|
2 =3
ysst 2
44&00 > Eg
Lk
— E N
00 58
[
43 TR~
als 8
[« \.QD
g |ER
L1 ]
il
H
60 Qlg
a o
o 7 HR
g: x a
WALL ANGLE POJNT 5TA. 45+78.48
« RAMP B STA. 42+78.95, 10.13° LT -
Q
x -+ ~
41 ¥ . S
L 100 Y BEGIN MSE WALL NO. 4 STA. 44+25.00 o &
e X = RAMP B STA. 44+25.00, 10.13* LT. = 3
: 3 ¢
MSE WAL, o, 4 ; a2
2t g 44+00 WALL BASELINE % %
@ ALIGNMENT 'S~
y
" WALL NO. 4 STA. 45+85.66 — -3 B
= RAUP B STA. 42+72.97 45;00 & ? x
Sy
[}
o e
WALL ANGLE POJNT STA. 46+12.91 N
- RAUP B STA. 42475.43, 24. 13" RT. ' — J§ 23
w
END MSE WALL NO. 4 STA, 46+77.04 \% L§:
= RAMP B STA. 43+40.00, 24.13° AT. S = 5
LS
3 =
X Q
42+00 43+00
| I 44+60 v = E
L _US52 Raup 4 15400 a
: ¥ o
—_—
USS52 RAMP B T
CURVE NO. B-2
P.l. STA. 42+39.58
DELTA = ° ’ “ .
DELTA - 353 287 24" (RT.) MSE WALL NO. 4 8w
R . 3580 997 CURVE NO. Wi4- | CURVE NO. WH4- o 8
ot P.|. STA, 45+01.75 P.1. STA. 46+44.38 T
THETA - 1o 16° 00~ DELTA = 2° 26* 56" (LT,) DELTA = I° 0I* 594 (RT.) Mo~
: De - 1o 35¢ 44~ Dc = 1° 36 397 N
LT « 133,34 ¢ ¢ & 39 © Q
. R =~ 3,591,141 R - 3,556,86' v
T = 66.67° ; y
i e et g L - 153.48° L« 64.13 ~
c = 32° 16* 24" (RT.) E = o0.82 E-0.14 O
tc - 2,0/7.08" : : “
Ts - |,245.51"
Es - 179,20
14f 19
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BATS&LAB23

:\CO03\0064\Bridga\CN\BTS\US52Ra

1/8/2008

—

B:24:49 AM

DESIGN ASENCY

T2 EATT PETE MOi¥ war, SwiTE MO

CIICINEATY, NI 43007

DATE
09/26/07)

STRYCTURE FILE NUNBER

REVIENED
MSL,

7306261

LT
D4R
REVISED

DESIGRED
HTN

CHECKED

PIP

4

WALL NO.

MSE WALL ELEVATION

BRIDGE NO. 5C1-823-0067L
US52 RAMP B QVER US52 AND CR503 (0OHIO RIVER ROAD)

© 5 ) & =) o
PROPOSED TOP : X : : <
F WA o 3 < <
OF watL 2 & 2 a 8 2 2 2
Q (=] [=] =) [=) Q
(=]
PROPOSED TOP OF | X - S “ ©
LEVELING PAD 9 a i § § Ny N N
1’1 = =
640
- TGP OF COPING 640
STA. 45+71.95
EL. 594.79
630 END OF CIP BARRIER 630
STA. 45+71.85 s ==
PROPOSED TOP LemmTTTOTTITTT
620 OF BARRIER WALL
2 BEGIN ClIP BARRIER T 620
STA. 46919 44 EXISTING GROUND LINE
TOP OF COPING
61 STA, 45+19.44 END MSE WALL
. EL. 594.00 STA, 46+77.04 610
EL. 594,71
ANGLE POINT
- STA. 45+78.48
600 S A EL. sat.15 ra STA. 47+32.59 600
. _— EL. 595.07 X
8 ANGLE POINT /
590 o STA. 46+12.91 — L
= 0 EL. 581.15 PROPOSED- TOP— PROPOSED TOP 590
¥ OF WALT LINE OF LEVELING PAD
< *a BOTTOM OF COPING -
580 a . 580
PROFPOSED GROUND LINE F &8~ CPP STA. 47+10.04 |
! STA. 46+19. 44— EL. 572,60 , EL. 584.00
(] EL. 581.15
570 = 570
S| sTA. 45471005
= EL. 581.15 LIMITS OF WALL
. EXCAVATION
560 © STA. 46+41.00 560
- 5 EL. 555.00 I 260
) ; STA. 46+86.76
EL. 560.72
550 |—>-‘ql
— STA, 46+77.04 550
QUTLET 6% CPP EL. 559.51
£ - 555.00 6" PERFORATED CORRUGATED
STA. 45+6.00 PLASTIC PIFE
67 -0l 7 STEPS @ 10’ -0* = 70°-0" (HORIZ.)
' 7 STEPS @ 2°-67 = {7’ -6" (VERT.}
o' -} o o
o @ - “
EXISTING GROUND | 2 a @
At
MSE WALL STATIONS
+50 46+00 +50 4700

VAT/ON ALON A NE WA N 4

5C/-823-0.00

PID 77366

B




(B R S

[

2 1 O |3 2 |, o /|13 /1

]

1
)
STA. 42+70.37 I
1
1

OFF. 34.15' AT, STA. 43+00.00 \‘
/—--7\ [ OFF. 44.76° RT. bl

6" NON-PERF. C.P.P.

DESIEN AGENCY

P20 LAST PETE MISE WAT, S0ITE 56D
CIICInIA), qitn 4i20t

A\CDO3\0064 \Bridge\CN\BT 5\US52RampB\ T5&L \823_ 006 TL_MSEFwdSPO2.don

1/8/2008

8:57:52 AM

WPap Sl —/
X v < ) STA. 44+25.00

S OFF. 13,60’ RT.
STA, 42+76.51 —/ \\‘\Z 7.60
OFF. 34.61° RT. / N S . gg- zg‘gg;agT STA, 44+37.02
STA. 42+84.38 ' T - e : OFF. 13.34" RAT.
OFF. 34.61° RT. / -

STA. 43+/5.67 Il

STA. 42+81.62
OFF, 54.13° RT.

5TA, 43+79.92
OFF. 37.65" RT.
STA. 43+79.97
OFF. 39.07° RT,

PAY LIMITS OF SELECT
GRANULAR BACKFILL

OFF. 43.34° RT. =

STA. 42+86.76
OFF, 57.08' AT.
STA. 43+00.00

OFF. 60.27* RT.

STA. 43+06.90

OFF. 58.64° RT.

LIMITS OF WALL
EXCAVATION

STA. 43+40.00
OFF. 50.04° RT.

STA. 43+50.00
OFF. 64.86° RAT.

STA. 43+22.77

U552 RANMP B
CURVE NO. 8-2

P.I. STA, 42+39.68

DELTA = 35° 28° 24" (RT.)
De - t* 36 00*

R =~ 3,580.99°

Lts - 200.00"

THETA - {° 36" 00"

LT - 133.34°

ST - 66.67"

DELTAc = 32° [6° 24" (RT.}
Le » 2,017.08"

Ts = 1.,245.51"

Es = (789.20°

43400 OFF. 73.24° RT.
|
—/ \44;00\
B CONSTRUCTION

. 45+0p
STA. 43+40.00
Uss2 RAM.P A OFF. 71.96° AT. x—’\

STA. 43+40.00
OFF. 19.02° LT.
STA. 42+65.39 STA. 43+50.00 =T
/ 15.64" LT. OFF. 18.24° LT, E% g...,
a
STA. 43+00.00 : STA. 44+00.00 N ER
STA. 43+64.37 N E
OFF. 15.08° LT. . OFF. 19.18° LT. STA. 44+35.64 i =
: OFF. 20.08" LT. OFF. 21,177 LT L
STA. 43+09.03 , - 2l : E.lER
OFF. 15.56° LT. A
2 ‘ : 38
=======£E============= '“‘“—q__“_“‘_““- 8
- = g
7500 . -
L] 1300 L 1 p [
¥ SE WALL o
— i : 1 a a
| HE
@ v WALL BASELINE gx¥a
3 | AL IGNMENT
N 8 CONSTRUCT 74,00 \\! A
UCT 10N Y :
US52 RANP B 6% PERF. C.P.P. i
STA. 43+60.17 : —_
= OFF. 22.81° RT, !
!
! NSE WAL !
NO, i e . 454
’ gﬁi ;‘;.:i;?gr : STA. 44+38.00 'oa\
OFF. 0.00

SC[-823-0067L
(/552 RAMP B QVER UUS52 AND CR503 (0RIQ RIVER ROAD)

MSE WALL EXCAVATION AND DRAINAGE PLAN - WALL NO.
BRIDGE NO,

NOTE:

t. STATIONING GIVEN FROM US52 RAMP B B
UNLESS QTHERWISE NOTED

SC/-823-0.00
PID 77366

2. SEE MSE WALL LAYOUT PLAN FOR WALL
GEOMETRY AND CURVE DATA.

B




1
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8:13:52 AM

Y

HSE WALL AND COPING
DETAIL SHEET

SEE DEATIL (TYP,)

4
f— 4
[: T A

| [~ \ -
N //

g o

= SOIL REINFORCEMENT LENGTH / , =

5 {DETERMINED BY SUPPLIER] i ’\*

; o

LIMITS OF SELECT

GRANULAR BACKFILL

PROPOSED GROUND LINE

LIMITS OF WALL
EXCAVATION

I'd
4

}//——SO!L REINFORCEMENT (TYP.)

i 7

)

L]

{*-g-

SECTION A-A

3.0k

SEE BACKFILL DRAINAGE
/_ SHEET DEATIL

oAl
K7t wax | !

®= SEE NOTE 5 SHEET [15]19)

PROPOSED
GROUNDL INE

LINITS OF SELECT
GRANULAR BACKFILL

~

US 52 RaMP A

MSE WALL AND COPING
DETAIL SHEET

SEE DEATIL {(TYP.)
/—sau. RE[NFORCEMENT (TYP.)

SUPPLIER)

SEE BACKFILL DRAINAGE
SHEET DEATIL

SELECT GRANULAR
BACKFILL, ITEM 304

TIQN B-

_‘—————FAA, // _“-T-jv——-
1 V'
= ya
3 SOIL REINFORCEMENT .
. LENGTH e
© (DETERMINED BY pralli

LIMITS OF WALL
EXCAVATION

DESIGR ASENCY

ORI 45202

CHBEIBUATE,

TG [AST PETE MISE ¥Ar, SRITE Ma

DATE
09/26707
STUCTURE FILE KUMWBEN

REVIEWED
M5L

7306261

DRANK
DJR
REVISED

DESIGNED
HTN

CHECKED

PJP

4
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SCI-823-0.00 - PORTSMOUTH BYPASS

Proposed SR 823 Ramp US 52 B over US 52 and Ohio River Road

T,S&L
. By: PJP Date: 212712007
Checked: JRC Date: 31212007
ALTERNATIVE COST SUMMARY
Subtotal Subtotal Structure . Structure 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%) Const. Cost Cost Cost
152-8" - 152'-6" - 145-0" - ) 4 Dog-Legged Plate Girders, .
4 5 142-0" - 141"-6" 733.50 Int. Stl 1-Girder Pier Caps 80" Web Grade 50W $2,455,000 $2,895,000 $856,000 50 $6,210,000 $0 $6,210,000
NOTES:
1.  Structure incidental cost allowance includes provision for structure excavation, porous backfill, sealing of concrete surfaces, -
bearings, and crushed aggregate slope protection costs.
2. Estimated construction cost does not include existing structure removal (if any), which should be quantified seperétely. if required.
Cost Summary 1A
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SCI-823-0.00 - PORTSMOUTH BYPASS

Proposed SR 823 Ramp US 52 B over US 52 and Ohio River Road

r T,§&L - STEEL PLATE GIRDER - SUPERSTRUCTURE
By: PJP Date: 2/27/2007

— Checked: JRC Date: 3/2/2007

!
| - |

SUPERSTRUCTURE 1

Structural

I Total Span Deck Deck Deck Deck Approach Approach Steel Structural Painting of Expansion Subtotal

Alternative Span Arrangement Length Length Volume Concrete Reinforcing Slab Roadway Framing Proposed Weight Steel Structural Steel Joint Superstructure
| l No. No. Spans Langths (ft.) (ft.) {cu. yd.) Cost Cost Cost Cost Alternative Girder Section {pounds) Cost Cost Cost Cost

152'-6" - 152'-6" - 145'-0" - 4 Dog-Legged Plate Girders, o 0

,—-l 4 5 1420 - 141'-6" 733.50 735.50 953 $515,600 $241,800 $43,100 30 Int. Stl I-Girder Pier Caps 80" Web Grade 50W 1,035,800 $1,610,200 $ $44,200 $2,455,000

1

/= EE

-

Superstructure (Steel Alt 4)

11A
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SCI-823-0.00 - PORTSMOUTH BYPASS
Proposed SR 823 Ramp US 52 B over US 52 and Ohio River Road

STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 4 - SUBSTRUCTURE |
By: PJP Date: 2/27/2007 '
Checked: JRC Date:  3/2/2007
SUBSTRUCTURE
Pier Pier Abutment Abutment Pile MSE Tem‘porary Subtotal
Alternative Span Arrangement Framing Proposed Concrete Reinforcing Concrete Reinforcing Foundation Wall Pier Shoring Substructure
No. No. Spans L_englhs Alternative Stringer Section Cost Cost Cost Cost Cost Cost Cap Cost Cost
162'-6" - 152'-6" - 1450" - 4 Dog-Legged Plate Girders, Int. 5 ,
4 5 1420 - 141'-6" Sti I-Girder Pier Caps 80" Web Grade 50W $227,300 $45,800 $48,600 $8,400 $62,100 HHHEHEHE $391,600 $67,300 $2,895,000

Substructure (Steel Alt 4)

12A



SCI-823-0.00 - PORTSMOUTH BYPASS
Proposed SR 823 Ramp US 52 B over US 52 and Chio River Road
STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 4 - QUANTITY CALCULATIONS

]
By: PJP Date: 2/27/2007
Checked: JRC Date: 3/2/2007
S e R . PierQuantities ™ =7 TR SRR ; s R e e i . Pile Quantities RSN
Pier Location |Length Widih |Depth Ca:,.ea Volume [Width [Height Le:g:?;:‘ Volume |Width |Depth Lz:;:;;n Volume Total Volume Location | Load/girder (Kips) | # Girders Totilo(z;rder SL(';EPL\;“ Caj_:(i::ips) No. Piles | Increase Factor : Top Elev. | Bot Elev. | Pile Length |-
Pier 1 0 0 o]  o.00 o] 88] 2475 88 1917 22 3] 15.00 990 2907]Incl. L&R Rear Abut. 0 0 0 0 140 0 1 560.4 530.9 30.0[
Pier 2 0 0 0]  0.00 o] 8.8 2835 88 2195 22 3| 15.00 990 3185] Piers Pier 1L 0 0 0 0 140 0 1 539.25 531 10.0
Pier 3 33 4 6] 24.00 792 4] 245[ 13.0 1274 11 3] 16.00 528 2594 Pier 1R 0 0 0 0 140 0 1 546 534.1 15.0["
Pier 4 33 4 6] 24.00 792 4] 21.67] 13.0 1127 11 3] 16.00 528 2447 Pier 2L 0 0 0 0 140 0 1[0 546.7 534.9 15.0
Pier 5 0 Pier 2R 0 0 0 0 140 0 1 544.6 535.5 10.0!
Pier 6 0 Pier 3 0 0 0 0 140 0 1 547 537.6 10.0f
Pier 7 . 0 Pier 4 0 0 0 0 140 0 1 0 0 0.0
Total (Cu.Ft.) 1584 6513 3036 11133 Pier 5 0 0 0 0 140 0 1] 0 0 0.0
Total (Cu.Yd.) 59 241 112 412 Fwd. Abut, 0 ] 0 0 140 0 1] 581.15 548.1 350}
. Total i i
e S SR - ‘Abutment Quantities = oo a0 ; " Drilled Shafts i

" Length Backwall Beam Seat Footin B R M S R RS R T s s B e AR

Abut Localion | *ic.ct) [width |Depth |Area | Volume |Width |Height |Area Volume |Width |Depth [Area |# Footi] Volume | = o “™® i : e omed Sharts Into Bediock i |t Duflea bhafts Above Bedrock
Abut 333] 175 74| 1295 431] 375 2.5 9.38 312 6.25] 3.25] 20.313 1 676 1420 ; Shaft | ShaftLength T

E:if Abut 333] 1.75| 74| 12085  431] 3.75| 25| 9.38 312| 6.25| 3.25| 20.313 1 576 1420 Iagstion TopElev,| BotBley. | |enigm Iﬁté_ﬁack?#_t) Top Elev. | ot Elev. |Shaft Lengthy
Total (Cu.Ft.) 862 624 1353 2840 Rear Abut. 0 0 0.0] 0 0 0 0.0]!
Total (Cu.Yd.) 32 23 50 105 Pier 1 0 0 0.0[° 0 0 0 0.0

Pier 2 0 0 0.0 0 0 0 0.0}

Pier 3 0 0 0.0[ 7] 0 0 0.0]

Pier 4 0 0 0.0 0 0 0 0.0

Pier 5 0 0 0. 0 0 0 0.0

MSE Abutment Wall Quantities. = - Temporary Cofferdams = = Pier 6 0 0 0.0} 0. 0 0 0.0}

; Wall " Wall Pier 7 0 0 0.0 0 0 0 0.0]:
AbistLocation Height |Length [Area _ [Volume Location Height| Lengt width | Area Fwd. Abut 0 0 0.0 0 0 0 0.0[.
Rear Abut 0 0 0 Pier 1 15| 88 o] 1320 Total 0
RA Wing (L) 0 0 0 Pier 2 11 88 o] 968
RA Wing (R) 0 0 0 Pier 4 10 30 ol 300 _

Total (Sq.Ft.) 2588 i o Superstructure!Steel Quantities: S Pier.Cap
Fwd Abut 0 0 0 " . . Total Cap Type Steel
FA Wing (L) 00 0 0 Location | Wt.of girder (Ib)/ft | # Girders | Span Length Weight
FAWing (R ) 0 ) 0 Span 1 353 4 152.50 215330 Alt. 3 Stl.l-girder int 123500
G Span 2 353 4 152.50 215330
. Span 3 353 4 145,00 204740
Total (Sq.Ft.) 33721 ¢ Span 4 353 4 142.00 200504
Span 5 353 4 141,50 199798
Span 6 0 0 0.00 0
Span 7 0 0.00 0
Span 8 0 0.00 0
Total 733,50 1035800

Quantity Calculation (Steel Alt 4) 13A



