IOWA DEPARTMENT OF TRANSPORTATION

TO OFFICE: District 4 DATE: March 16, 2018

ATTENTION: Wes Mayberry REF.: Pottawattamie County
IMX-029-4(112)72--02-78
BRFIMX-029-4(113)72--14-78

FROM: Alfred Benesch & Company PIN: 16-78-029-070
OFFICE: Design
SUBJECT: Field Exam (D-2)

A field exam was held on Thursday, February 1, 2018, to review the proposed plan for the bridge
replacement at County Road G12 over I-29 in Pottawattamie County.

Those present for the field exam included the following: Tom Janicke and Sylvan Popovici from
Alfred Benesch & Company, Nate Thede from the Project Management Office, Wes Mayberry,
Orest Lechnowsky, Dave Dorsett and Dan Hinman from District 4, Mike Bonnet from
Pottawattamie County, and John Clute from the Office of Bridges and Structures.

1-29 is a divided highway facility, consisting of a 6 ft. inside shoulder, 12 ft. inside lane, 14 ft.
outside lane, a varying width auxiliary lane and a 6 ft. outside shoulder

County Road G12 (Desoto Avenue) is 22 ft. wide with HMA pavement and no shoulders. The
existing posted speed limit on County Road G12 is 50 miles per hour.

The interchange of 1-29 at County Road G12 is a partial cloverleaf folded diamond

The 2014 average daily traffic estimates for [-29 are 21,000 AADT with 24% trucks. The 2016
ADT on County Road G12 is 410.

The existing bridge has a low vertical clearance of 15 ft. 4 in. This low clearance has caused the
multiple instances of impact damage to the superstructure. The existing beams have sustained
impact damage from traffic on [-29 that required replacements and repairs in 1987, 2003, and
2015.

The existing 223 ft. 9 in. x 24 ft. pre-tensioned pre-stressed concrete beam bridge on County
Road G12 will be replaced with a 2-span, 252 ft. — 0 in. x 36 ft. pre-tensioned, pre-stressed bulb
tee concrete beam bridge on a new vertical alignment.

The vertical alignment for this bridge will be raised approximately 3.2 ft. to meet minimum
vertical clearance requirement of 16.75°. The revised vertical profile for G12 will require
portions of the existing partial clover leaf interchange ramps to be reconstructed. Driveways and
portions of gravel roads 145™ Street and 150" Street will be reconstructed to tie in with the new
profile.

The Pre-Field Exam Plans were submitted using the existing G12 alignment and the preferred
criteria design speed of 55 mph which requires the ramp terminals to be raised more than 7°. This
creates constructability issues if the ramp traffic is to be maintained with staged construction as



stated in the concept report. Detour pavement runarounds were submitted as a possible solution
to adhere to the Project Concept Statement that was prepared before survey was completed and
the required grade raises could be determined at the ramp terminals.

The estimated cost of the Pre-Field Exam Plans was $3,379,300, inclusive of a roadway cost of
$1,901,000. The earthwork, detour pavement, and traffic control costs combined to be 40% of
the roadway costs. During the field exam, alternatives were discussed to improve the value of

the proposed construction, especially the relative detour pavement costs and earthwork costs.

During the Field Exam, it was determined to change the construction limits on the west end of
G12 to match the adjacent ongoing bridge construction project over the Boyer River. Changing
the logical termini to match the new Boyer River Bridge project will add $50,000 to the project,
and G12 will need to be detoured briefly for the tie-in construction at the west end

During the Field Exam, it was decided the design speed of G12 will be revised from the
preferred criteria to the acceptable criteria of 50 mph. The 50 mph K values and clear zones
reduce the roadway costs by $140,000 after accounting for the revised Boyer River Bridge limits.

145™ Street will be realigned to reduce the intersection skew at a negligible cost impact.

If pavement is reconstructed, culverts will be replaced also. If pavement is widened, then
culverts will be extended. This change was noted at the Field Exam since the concept called for
replacement of all culverts.

In addition to notes on sheet V.1, 5’ offset on shoulder for snow storage as shown on 2-span
grading details will be included

During the Field Exam, it was recommended to reevaluate the concept of realigning G12 so that
the bridge could be constructed offline. Reverse curves are required to achieve the offset
alignment within the project footprint. The reverse curves and superelevation transitions cannot
fit entirely interior within the ramp terminals. If the alignment is offset to the north the vertical
profile raise would need to be increased to maintain clearance over 1-29, increasing earthwork
costs. The ramp reconstruction limits would also be increased, adding roadway and earthwork
costs. If the alignment is offset to the south, the alignment will be constrained by the existing
gas station in the southeast quadrant. All combinations of reverse curve radii and superelevation
rates would require either full superelevation at the ramp terminals, which increases ramp
reconstruction limits due to intersection rollover, or superelevation runoff extending onto the
G12 Bridge.

The temporary advantages of constructing the G12 bridge on an offset alignment and avoiding
the G12 detour during bridge construction do not justify the permanent disadvantages of
suboptimal intersection geometry, superelevation transitions on the bridge, and added ramp
reconstruction limits. Additionally, the detour pavement costs and earthwork costs are not
reduced. Benesch recommends using the existing G12 alignment.

If lighting is added to the Ramp C intersection, design criteria allows the use of a lower K value
on sag curves. Earthwork savings would only be about $25,000, since the potential larger cost
reductions discussed during the field exam have already been realized by using the 50 mph
design speed. Although adding lighting increases substantive safety, there are no indications the
new lighting warrants per lowa DOT policy 630.03, Interchange and Freeway Lighting, are met.
Benesch does not recommend adding lighting.



The Pre-Field Exam Plans used 75’ and 100’ radius returns at the ramp intersections for a WB-
67 truck turning movement. During the meeting it was suggested to consider using 60’ radius
returns to reduce earthwork and shorten culverts. Since the existing radii are 75° and the Design
Manual lists 75°raidd, Benesch recommends using 75’ radii to avoid potentially introducing a
new safety hazard with lane encroachments.

During the Field Exam, Benesch was asked to estimate costs of resurfacing the ramps. The 3”
scarification and HMA overlay would cost about $350,000. Since this work is outside the Need
for the Project as outlined in the Final Concept Statement, the cost is not currently included in
cost estimates.

Benesch was requested at Field Exam meeting to evaluate reducing the superstructure depth by
using shallower steel plate girders instead of concrete bulb tee beams. Per lowa preliminary
bridge design manual, the estimated cost difference between a 2-span steel Continuous Welded
Plate Girder (CWPG) bridge and a 2-span concrete BTD bridge would be about $25/SF or
$250,000 for G12 over 1-29 with typical design parameters.

The Iowa bridge manual preferred beam depth for a 2-span CWPG with 126'-0 spans is nearly
the same as a BTD beam (50" versus 54") for typical design. In cases of constrained vertical
clearance, lowa prefers to stay within the AASHTO minimum CWPG depth to span ratio which
would mean using a 41" beam depth or about a 1-foot shallower superstructure than a BTD for
this bridge. Designing outside these preferred limits increases the weight and cost of the
structural steel due to the inefficiency of the beam depth.

Based on these requirements and other comparative cost investigations of similar bridge projects,
the cost premium for a 1-foot shallower 2-span steel bridge would likely be higher than the
$250,000 after final design. The estimated earthwork cost savings for a 1-foot grade drop at the
bridge is estimated to be about $100,000.

Note that a 4-span steel bridge option was also investigated in the concept phase and found to
reduce the structure depth up to 2 feet compared to a BTD beam. However, the construction of 2
additional piers adjacent to the interstate would not provide the significant improvement of
increased safety. Additional pier construction also adds to the construction time and negates
much of the cost savings of the shallower superstructure.

For the steel bridge options, the minimal grade raise reductions and earthwork cost savings are
outweighed by the higher bridge construction costs. In addition to upfront cost, the long-term
life cycle costs of maintaining a steel structure are also higher than concrete bulb tees. Benesch
recommends to maintain the replacement with 2-span BTD bridge per the Project Concept
Statement.

During the Field Exam, Traffic Control alternatives were discussed for further consideration to
reduce the disproportionate detour pavement costs required to adhere to the Project Concept
Statement traffic control. All traffic control alternatives use the decisions and recommendations
described above in this letter. All the alternatives that were evaluated below maintain I-29 traffic
at all times except for short term closures for bridge demolition and beam placement.

Traffic Control Option 1 — All Ramps Open

All ramps are open at all times using detour pavement. G12 is closed and detoured for bridge
construction.



Stage 1

= Traffic: G12 traffic over I-29 is detoured. All ramps are open on existing pavement.
= Construction: Detour pavement runarounds are constructed at the ramp terminals. G12
Bridge over [-29 construction begins.

Stage 2

= Traffic: G12 traffic over I-29 is detoured. All ramps are open and use the detour
pavement runarounds.

= Construction: G12 Bridge construction continues. Ramps B and C are constructed. The
east leg of G12 is constructed in substages to maintain access to one gas station driveway.

Stage 3

= Traffic: G12 traffic over 1-29 is open. G12 traffic west of Ramp C is detoured.
Construction: The west leg of G12 is constructed. The shoulders are completed.

Traffic Control Option 2 (recommended) — Southbound Ramps Detoured

Ramp B is open at all times and access to the gas station is maintained from the east. Ramp C is
closed. G12 is closed and detoured for bridge construction.

Stage 1

= Traffic: G12 is detoured and closed between the Boyer River Bridge and Ramp B.
Ramp C is closed and detoured. Ramp B is open on existing pavement.

= Construction: G12 is constructed over 1-29. Ramp C is constructed. The west leg of
G12 is constructed. The Detour pavement runaround is constructed at Ramp B.

»  Traffic: G12 traffic over I-29 is detoured. Ramp C is open on new pavement. Ramp B is
open using the runaround

= Construction: G12 bridge construction continues. The east leg of G12 is constructed in
substages to maintain access to one gas station driveway.

Stage 3

= Traffic: All traffic is on new pavement
= Construction: Shoulder construction is completed

Traffic Control Option 3Full interchange closure
The G12 interchange is closed for the duration of construction. All traffic is detoured.

= Traffic: G12 is closed and detoured. The interchange ramps are closed and detoured
Trucks will not be allowed on the detour due to height restrictions. 150th Street will
remain accessible

= Construction: All construction occurs under full closure, except 150’ of the east leg of
G12 is staged to maintain access to the east driveway of the gas station and 150™ Street
at all times



Traffic Control Alternative Recommendation:

Option 1 has the highest cost with $267,000 for detour pavement. Option 2 has detour pavement
costs of $172,000 to maintain the northbound I-29 ramp. Option 3 has no detour pavement costs,
and only 150’ of G12 is stage constructed.

Benesch recommends Option 2. Close the southbound ramps, close G12 over [-29, and maintain
traffic on the northbound ramps. Although Option 1 provides full access, the detour pavement
costs are disproportionality high for the traffic counts. Since G12 over 1-29 is closed in all 3
alternatives, the gas station would not be accessible from the west in any scenario. Option 3
would likely force the closure of the gas station and restricts trucks from using the detour routes.
Option 2 maintains access to the gas station and the detour for the southbound ramp closures has
no truck restrictions or gravel roads. The plans should restrict the allowable durations of the
southbound ramp closures and coordinate so that the ramps open at the same time the G12 bridge
opens.

Permanent and temporary right of way will be required. Access control rights will be acquired if
a permit for the third gas station driveway exists.

The project scheduling system (PSS) has the following the event finish dates: D3 — 4/27/2018,
B1-7/27/2018, and D5 — 9/28/2018.

No plan sheets are included in this submittal; however, plan sheets may be viewed on the
network at:

pw:\\projectwise.dot.int.lan:PWMain\Documents\Projects\7802907016\Design\Design
Events\D2\

The revised Post Field Exam estimated total cost of the project is $2,993,500 (including
contingency and total bridge cost). Note that during the concept phase it was requested that the
“new bridge” line item cost be revised from $838,800 ($84/sf) to $1,100,000 ($110/sf) to be
based on total deck area per lowa Bridge Manual guidelines. The Pre-Field Exam plans used the
old value for the cost estimate on Sheet A.16, but this has been corrected in the Post-Field Exam
Plans.

Exclusive of contingency, the Concept Statement Roadway cost estimate was $832,300, the Pre-
Field Exam Roadway cost estimate was $1,520,800, and the Post Field Exam Roadway cost
estimate is now $1,212,100. The $308,700 roadway cost reduction from the Pre-Field Exam
estimate is primarily due to the following:

o -$171,800 Detour pavement reductions
e -$140,100 50 MPH Design Speed (includes revised west limits)

Action [tems:

- An agreement with Pottawattamie county will be needed for road closure and detour
routes.
Iowa DOT will provide ADT for ramps.

- Iowa DOT will provide pavement design for G12, Ramps and detour pavement.
(Preliminary pavement determination has been provided).



Pottawattamie County will provide plans for the Boyer River Bridge and As-builts for the
roadway construction to the east.

Iowa DOT and Pottawattamie County will check to see if a permit for the third driveway
at the gas station exists or if it can be eliminated.

Benesch will look into re-aligning the gravel road at the west intersection in order to
eliminate skew.
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Roadway Gl12
PIN Number 16-78-029-070 Submittal Date
Project Number | IMX-029-4(112)72--02-78 ) Approval Date
District District 4 Assistant District Engineer|
County Pottawattamie (78) or
Route County Road G12 Office Director|
Location over Interstate 29
Work Type Bridge H
Segment Manager o MP
Designer 6
e e e Rural Two-Lane Highways (Rural Arterials) J2
Design Element Preferred Acceptable B
[Design speed (mph) 60 50 55 MP
|Maximum superelevation rate (Refer to Section 2A-2) 6%
1Design lane width (ft) 12 12
|Fu|| depth paved width (ft) 14 12 12
[Right turn lane (1) 12 12
[Climbing Lane (ft) 12 12
ILeft turn lane (ft) 12 12
| Through lanes 2% m 2% /
|Pavement cross'-slope YT ary e 3% ) fdﬂﬂ
(on tangent sections) LUy ANy N Anes 57
|Crown break at centerline 4% maximu 4% (;}’ f’.
. oulde| s-slope cannot be less than the adjacent lane, 6%
Shoulder cross-slope (on tangent sections) A msar;( fc:?pgszdsor <_!;r’a3nula:l rs]h;llj'lchlars. g]%nn::lx fc:jrJ ear?ht Ishnc:L;Ide/';s 4% 05‘:#9
Curb type |Design speed = 50 or 55 mph 6-inch sloped E-inch standard N4
(Refer to Section 3C-2) !b;syirgiﬁygfnééa 260 mph 4-inch sloped 6-inch sloped - _— V7 -
Foreslope |Adjacent to shoulder 1 10:1 for 4' then 6:1 3:1 31 <
(For fill areas greater _than 40 ft !Beyon& standard ditch depth and design 351 31 1
contact the Soils Design Section  |clear zone - ) i
or assistance) |Curbed roadways 2% not steeper than 3:1
Backslppe (For <?ut areas greater than 25 feet, contact the Soils Design Section 341 254 NA
for assistance with backslope benches.) )
Transverse Slopes gw; d;ainage structures 18(;11 N _g} ) NA
|w/o drainage structures i X 6:1
Ditches (Refer to Section 3G-1) _|Outside ditgch (depth x width) (ft) 5x10 — NA Ramps and County Road G12 between
IBridge width—new" [Bridge length < 200 f design lane widths + effective shoulder widths —_design lane widths + effective shoulder widths NA the ramp terminals should have 6:1
|Bridge length > 200 ft design lane widths + effective shoulder widths design lane width + 4' right and left of the design lane widths 36" foreslopes though the clear zone area.
Bridge width—existing* design lane widths + no less than 2 ft left and right design lane widths + 2 fi. offset left and right 24'
Vertical clearance (ft) |Over primary o 165 - ] l 16 18.5 ’
(above lanes, shoulders and 25 | Over non-primary 16.5 at interchange locations, 15 at all other locations  }i 14 NA
Ifeet left and right of the center of  |Over railroad 23.3 NA
railroad tracks) |Sign trusses and pedestrian bridges 175 SiL 117k S O A = e Rk T NA
Structural Capacity Contact Office of Bridges and Structures Contact Office of Bridges and Structures
Level of Service B B
I*FHWA notification via email is required if acceptable critera is not met on the NHS system (No formal design exeption is required)
G12 DESIGN CRITERIA
ENGLISH | 10wA DOT I pesion TEam BENESCH | POTTAWATTAMIEcounty | proJECT NuMBER IMX-029-4(112)72--02-78 SHEET NUMBER A, 3 |
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tjanicke
Text Box
Ramps and County Road G12 between the ramp terminals should have 6:1 foreslopes though the clear zone area.


Roadway Design Speed (mph)= 55
o ot 100010 Design Criteria for High Speed Roadways
Preferred Criteria Acceptable Criteria —
Design Element Design Speed, mph : Design Speed, mph V:u}e:st
50 55 60 65 70 75 50 55 60 65 70 75
{Stopping sight distance (ft) (Refer to Section 6D-1) 425 495 570 645 730 820 2 < 7 - 14 /3 820 495
.. . ] | i
Minimum horizontal curve  (Method 5 e = 6% 833 1060 1330 1660 2040 2500 833 1060 1330 1660 2040 2500 NA
radius (ft) superelevation ) |
(Refer to Sections 2A-2 and  |and side friction _
distribution max = B% - - - - - - 758 | 960 1200 1480 1810 2210 NA )
IMinimum vertical curve length (ft) (Refer to Section 2B-1) 150 165 180 195 210 225 150 | 185 | 180 [ 185 210 225 165 t,° 4
B ] |crest vertical curves B4 114 151 193 247 312 84 | 114 ] 151 | 193 247 312 114 %
Minimum rate of vertical d 'th T d b i { 1 )‘yf‘ "’
curvature (K) , ) roadways wihoutfixedy  gg 115 136 157 181 206 9 15 | 136 157 | 11 | 208 115 .
|sag vertical source lighting | 2 ", ,f’/\
|curves it d- 1 t
(Refer to Section 2B-1) e L 96 115 136 157 181 206 54 66 78 91 106 | 121 115 \ &
source lighting | 1 | i 6’
]Minimum gradient (%) (Refer to Section 2B-1 05 0.3% with a curb, 0.0% without a curb 05 "]
__ |Urban roadways NA
Maximum gradient (%) (Refer to Seclion | Rural roadways 3 4.65%
Interstates “'5- }
ICIear zone See "Preferred Clear Zone" table in Section 8A-2 See "Acceptable Clear Zone" table in Sectigh 8A- 8/
o) “;J/(,\
A o
L] *
encLisk | 1owa oot | oesion TEaw BENESCH | POTTAWATTAMIEcowty | erosect nuveer  IMX-029-4(112)72--02-78 SHEET NUMBER A, 4 |
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Design year ADT =

Design Manual Section 1C-1

last update: 12-08-16

Effective Shoulder Width and Type for Two-Lane Highways

Preferred (values shown in feet) Acceptable (values shown in feet) B
Rural Roadways | Urban Roadways Rural Roadways | Urban Roadways
Turn lanes with shoulders 6 6 Turn lanes with shoulders R, o 0 6
Turn lanes with curbs 6 See Section 3C-2 JTurn lanes with curbs Frr e 0 NA
Effective - Effective .
Shoulder Width |  aved Width Shoulder Width | Faved Widih
Climbing Lanes 6 4 Climbing Lanes S AR 0 6
, Effective . 2 Effective !
Two-Lane Highways Shoulder Width Paved Width Two-Lane Highways Shoulder Width Paved Width
Routes where bicycles are to be accommodated 10 10 i 6
On roadways approaching urban areas (due to increased bike traffic) 10 10 Design year ADT > 2000 vpd 8 2*
On all curves with a superelevation rate of 7.0% or greater 10 10 |
On roadways with design year ADT > 5000 iy o Design year ADT between 400 - 2000 vpd G | 2*
On all other NHS 10 4 e i
On non-NHS routes w1.th des!gn year ADT > 3000 10 4 Design year ADT < 400 vpd q-le—_q:u ,'-! i o
IOn non-NHS routes with design year ADT < 3000 8 2* e s

*Requires safety edge-Refer to Section 3C-6

Refer to Section 3C-2 for curb offsets in urban areas

Curbs should be lacated beyond the outer edge of the effective shoulder width in rural areas

Notes:

G12 DESIGN CRITERIA
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RAMPS ARE AT 3:1 FOR DO2
RAMPS ARE AT 3:1 FOR DO2

Ramps and County Road G12 between
the ramp terminals should have 6:1
foreslopes though the clear zone area.

Roadway RAMP B AND C
PIN Number 16-78-029-070 Submittal Date
Project Number IMX-029-4(112)72--02-78 Approval Date
District District 4 Assistant District Engineer|
County Pottawattamie (78) or
Route County Road G12 Office Director|
Location over Interstate 29
Work Type Bridge
Segment Manager
Designer
Design Manual Section 1C-1 R
last update: 12-08-16 amps
| Design Element Preferred Values Acceptable Values Project Values
Desi d h
ID::;Z: Isap:eewi(dT: (f?() See Design Speed for Ramps Table Below See Design Speed for Ramps Table Below 30
| 12
Turn-lane width () Interstate ramps 12 12
{Non-Interstate ramps 12 10 12
[Pavement cross-slope (on tangent sections) 2% 1.5% minimum, 2% maximum 2%
Shoulder cross-slope Shgulder cross-slope cannot be less than the .
(on tangent sections) 4 adjacent lane, 6% max for paved or granular 4%
g shoulders, 8% max for earth shoulders
Fporesmpe \Adjacent to shoulder 10:1 for 4' then 6:1 4:1 for interstates™, 3:1 for other roadways TBD
(For fill areas greater than 40 |Beyond standard ditch depth 35:1 3:1 18D
ft, contact the Soils Design  |and design clear zone o '
Section for assistance) |Curbed roadways 2% not steeper than 3:1 NA
Bridge width—new** design lane widths + effective shoulder widths design lane widths + effective shoulder widths NA
Bridge width—existing** design lane widths + effective shoulder widths design lane widths + effective shoulder widths NA
_ |Over primary 16.5 16 NA
Vertical clearance (ft) over non-primary 16.5 at interchange locations, 15 at all other locations 14 NA
(above lanes, shoulders and or railroad 233 233 NA
25 feet left and right of the o-v al - ' :
center of railroad tracks) sign truss and pedestrian 175 17 NA
|bridges )
NA

Structural Capacity

Contact Office of Bridges and Structures

Contact Office of Bridg_;es and Structures

*Design Exception required for ramps on the Interstate system only
“FHWA notification via email is required if acceptable cirteria is not met on the Interstate or NHS systems (No formal design exception required)

RAMP DESIGN CRITERIA
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tjanicke
Text Box
Ramps and County Road G12 between the ramp terminals should have 6:1 foreslopes though the clear zone area.


Ramp Design Speed (mph) = 30
[Design Manual Section 1C-1 .
flast update: 12-08-16 Design Speed for Ramps
Ramp Type
Preferred Acceptable
Design Element Di | Di | Project Values
e All curves near agons Loo Semi- Directional All curves near free SvonE Loo Semi- Directional :
free flow terminals Curves near P | Directional flow terminals Curves near P | Directional
at-grade terminals at-grade terminals

IDesign speed (mph) 60 40 30 50 60 50 35 25 40 40 30

Maximum superelevation rate o o o 8¢ NA

(Refer to Section 2A-2 for details) 6% S oX i

RAMP DESIGN CRITERIA
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Ramp Design Speed (mph)= 30
esian Manual Section 1C-1 . . - .
actundate: 12-08.16 Design Criteria for Ramps Based Upon Design Speed
Preferred Criteria Acceptable Criteria Profot
Design Element Design Speed, mph Design Speed, mph V:fje:s
25 | 30 | 35 | 40 | 45 | s0 | 55 | 60 25 | 30 | a3 | 40 | 45 50 [ 55 | &0
[Stopping sight distance (ft) (Refer to Section 6D-1) 155 | 200 | 250 | 305 | 360 | 425 | 495 570 155 | 200 | 250 | 305 | 360 425 | 495 | 570 200
Minimum horizontal curve |Method 2 superelevation and . _ . . 2 | | o
radius (ft) and superelevation [side friction distribution € = 4% max See Table 10in Secton 245 - - | _ _ NA
rate (Refer to Sections 2A-2 | Method 5 superelevation and |ema= 6% 144 231 340 485 643 | 833 1060 1330 144 231 | 340 | 485 643 | 833 | 1060 | 1330 | NA
and 2A-3) |side friction distribution {emex = 8% = - - | - = - - - 134 214 314 | 444 587 | 758 960 | 1200 NA
IMinimum vertical curve length (fl) (Refer to Section 2B-1) 75 | 90 | 105 | 120 | 135 | 150 165 180 75 90 | 105 | 120 | 135 | 150 | 165 | 180 390
o |crest vertical curves 12 | 19 | 29 | 44 | et | 84 114 151 12 19 | 29 | 44 | 61 | 84 | 114 151 NA
Minimum Rate of 5 - -
Vertical Curvalure ;‘;i‘::’:l’;;'m:;“‘ fixed] 2 37 | a9 64 79 96 115 136 26 a7 49 64 79 96 115 136 37
" sag vertical curves = B +
Refer to Section 28-1) i :
(Refer to Section roadways with fixed 26 37 49 64 79 9% 115 136 14 20 27 35 44 54 66 78 37
| |source lighting | | ] | i | | {
Minimum gradient (%) (Refer to Section 2B-1) 0.5 0.3% with a curb, 0.0% without a curb 0.5
i i |Upgrades 8 740 Y 0 | T A I | B 5 4%
Maxnmumrgrr:znsent (%) on (Refer to Sections 2B-1) 5 4 Equal to the maximum upgrade gradient. 4%
| owngrades In special cases, may be 2% greater but in no case greater than 8%
Clear zone See "Preferred Clear Zone" table in Section !lA-z See "Acceptable Clear Zone" table in Section ElA-2 10
Design Manual Section 1C-1 . H
e e Effective Shoulder Width and Type for Ramps
Ramp Type
Preferred Acceptable
Design Element Diagonal Semi-Directional Directional Diagonal Semi-Directional Directional Project Values
Loop Radius*> 500 feet* Loop Radius > 500 feet* | Radius > 500 feet
one lane | two lane one lane | two lane | one lane | two lane
one lane | two lane one lane | two lane | one lane | two lane
Full depth paved width (ft) 16 24 8 16 24 16 24 14 22 7 14 22 14 22 24
Design lane width (ft) 16 12 18 16 12 16 12 14 11 7 14 11 14 11 12
Paved shoulder width (ft) (in the |Left 4 4 4 | 4 _ 4 | 4 v 4 4 4 4 4 4 4 NA
direction of trave!)* [Right 6 6 6 6 6 8 8 6 6 6 6 6 8 8 6
“*Granular shoulder width (ft) |Left 4 - - - - - - 4 - - - - - - NA
(in the direction of travel) IRight 6 - - - - - - 6 = = - = s o NA
Curb type |Interstate 4-inch sloped 4-inch sloped 4
° {Non-Interstate 4-inch sloped 6-inch sloped 4

***Non-Interstate interchanges only

*For radii less than 500 feet, refer to design widths of pavement for turning roadways in A Policy on Geometric Design of Highways and Streets

**Left and right shoulders widths may be reversed if needed to provide additional sight distance

Notes:

RAMP DESIGN CRITERIA
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Chapter 8—Safety Design

Section 8A-2—Clear Zones
Revision Date: 01-05-17

Acceptable Clear Zone Distances (feet)

(Based on AASHTO Roadside Design Guide, 4" edition)

FORESLOPES BACKSLOPES
1 . Steeper than 6:1, . .
sonsgees lamsgnaor | 5 | it | e | e e | g
ADT < 750 7 7 - 7 7 7
40 mphorless |70 ADT < 1500 10 12 - 10 10 10
1500 < ADT < 6000 12 14 - 12 12 12
ADT = 6000 14 16 - 14 14 14
ADT < 750 10 12 D 8 8 10
750 < ADT < 1500 14 16 - 10 12 14
45 —50mph 1500 s ADT < 6000 16 20 - 12 1 16
ADT > 6000 20 24 w“ 14 18 20
ADT < 750 12 14 - 8 10 10
—_ 750 < ADT < 1500 16 20 - 10 14 16
1500 < ADT < 6000 20 24 - 12 16 20
ADT = 6000 2 26 - 16 20 2
ADT < 750 16 20 - 10 12 14
I 750 s ADT < 1500 20 26 - 12 16 20
1500 s ADT < 6000 % 30 - 14 18 24
ADT = 6000 30 30 - 20 24 26
ADT < 750 18 20 - 10 14 14
750 s ADT < 1500 2 28 0 12 18 20
8570 mgh 1500 s ADT < 6000 28 30 - 16 2 26
ADT > 6000 ) 30 - 2 26 28

* Backslopes as steep as 2.5:1 can be considered as part of the clear zone, as long as they are relatively smoath and do not contain
any fixed objects. Refer to Section 8A-4 of the Design Manual for information regarding backslopes steeper than 2.5:1.

** Since a vehicle traveling on a slope steeper than 4:1 is likely to be diverted to the bottom of the slope, the width of any slope
steeper than 4:1 cannot be counted in the clear zone determination. Refer to Section 8A-2 of the Design Manual for information on
praviding clear recovery areas at the base of steep slopes.

Chapter 8—Safety Design Section BA-2—Clear Zones
Revision Date: 01-05-17
Preferred Clear Zone Distances (feet)
(Based on AASHTO Roadside Design Guide, 4" Edition)
FORESLOPES BACKSLOPES
& 6:1 or Steeper than 6:1, Steeper Steeper 4:1 or flatter, 6:10r
design speed '_ deslgn ADT : flatter inzﬁntici)nzng: 5 than ?1:1 than §:e1‘ up to 6:1 flatter
ADT < 750 C 10 ) 18 6 16 6 RAMPS
40 mph or less 750 s ADT < 1500 12 14 - 12 12 12
1500 < ADT < 6000 14 16 - 14 14 14
ADT 2 6000 & 18 T 16 16 16 ‘)(9./
ADT < 750 { 12 = 14 == 10 10 12 U‘ﬁ @
750 < ADT < 1500 N4 20 - 12 14 16 e \‘V
45 - 50 mph
1500 < ADT < 6000 18 26 - 14 16 18
ADT 2 6000 22 28 - 16 20 22
ADT < 750 ¢ 14 18 D e 12 12 COUNTY ROAD
55 mph 750 s ADT < 1500 24 - 12 16 18 G12
1500 < ADT < 6000 22 30 = 16 18 22
ADT 2 6000 24 32 - 18 22 24
ADT < 750 18 24 - 12 14 16
60 mph 750 < ADT < 1500 24 32 - 14 18 22
1500 < ADT < 6000 30 40 - 18 22 26
ADT 2 6000 32 44 0 22 26 28
ADT < 750 20 26 3 12 16 16
6570 mph 750 s ADT < 1500 26 36 - 16 20 22
1500 s ADT < 6000 32 42 - 20 24 28
ADT 2 6000 34 46 D 24 30 30

* Backslopes as steep as 2.5:1 can be considered as part of the clear zone, as long as they are relatively smaoth and do not contain
any fixed objects. Refer to Section 8A-4 of the Design Manual for information regarding backslopes steeper than 2.5:1.

** Since a vehicle traveling on a slope steeper than 4:1 is likely to be diverted to the bottom of the slope, the width of any slope
steeper than 4:1 cannot be counted in the clear zone determination. Refer to Section 8A-2 of the Design Manual for information on
providing clear recovery areas at the base of steep slopes.

CLEAR ZONE CRITERIA
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IOWA DEPARTMENT OF TRANSPORTATION

To Office District 4 Date March 15, 2017

Attention S. Schram Project Pottawattamie County
IMX-029-4(112)72—02-78
BRFIMX-029-4(113)72—14-78
PIN 16-78-029-070

Maint. No. 7871.90029

FHWA No. 45060

From Alfred Benesch & Company / R. Meyer
Office Bridges and Structures

Subject Project Concept Statement; Final, DO

FINAL PROJECT CONCEPT STATEMENT

L STUDY AREA

A. Project Description

This project involves the bridge replacement at County Road G12 over 1-29 in
Pottawattamie County.

The preferred alternative is to construct a 2-span, 252 ft. 0 in. x 36 fi. pre-tensioned
pre-stressed bulb tee (BTD125) concrete beam bridge with integral abutments in
the current location of the existing bridge. The bridge and county road would be
raised approximately 3.2 fi. to provide the desirable clearance for interstate traffic.
The new profile requires reconstruction of the county road for approximately 1920
ft. The work also entails the reconstruction of the interchange ramps, intersections,
driveways and local roads and access points to accommodate the profile
adjustment,

One additional alternative is to replace the existing bridge with a 2-span, 252 ft. 0
in. x 36 ft. continuous welded plate girder bridge with integral abutments in the
current location of the existing bridge. Each span would be approximately 125 fi.
The bridge profile raise & limits of county road reconstruction would be slightly
less for the CWPG but comparable to the BTD beam alternative. The work also
entails the reconstruction of the interchange ramps, intersections, driveways and
local roads and access points to accommodate the profile adjustment.

Pottawattamie County

Project No. IMX-029-4(112)72--02-78
Project No. BRFIMX-029-4(113)72--14-78
PIN: 16-78-029-070
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In a previous draft of this concept, 4-span options for BT and CWPG were
investigated, bul they were omitted in order to avoid having piers in proximity to
the outside shoulders. Another draflt also proposed a 240’ long 2-span BT
alternative with 2-BTC120 spans, but additional bridge length was needed in order
to accommodate a 12’ outside shoulder with a 5° offset for snow storage at the
request of the District.

B. Need for Project

The existing structurc is considcred functionally obsolcte (unofficial per SIMS).
The deck overlay has several existing patches, delaminations, spalled areas, and
epoxy injection repairs. The south exterior beam, Beam 6, in Span 3 has been struck
multiple times and was replaced in 1987. In 2003, Beams 1, 5, and 6 in Span 3 were
replaced. During this replacement, portions of the deck and curbs at these beam
locations were replaced. Beam 6 in Span 3 was damaged again in 2015 and
repaired. There are many map cracks and deteriorated areas in the piers and
abutments.

The bridge has a low vertical clearance (15 fi. 4 in. according to the inspection
report). This low clearance has caused the multiple instances of impact damage to
the superstructure. The vertical curve of the bridge is shorter than the standard and
needs to be lengthened in order to meet standards for the roadway speed. Due to
the age and condition of the bridge, the most practical solution to solve the vertical
clearance and impact issues would be to do a complete bridge replacement.

C. Present Facility

The existing bridge is a 4-span 223 fi. 9 in. x 24 ft. pre-tensioned pre-stressed
concrete beam bridge which was built in 1958 and overlaid with low slump concrete
in 1977.

1-29, in the project area, is a divided highway facility, consisting of a 6 ft. inside
shoulder, 12 ft. inside lane, 14 fi. outside lane, a varying width auxiliary lane and a
6 fi. outside shoulder with 4:] foreslopes Northbound. The southbound direction
consists of a 6 fi. inside shoulder, two 12 fi. lanes, a varying width merge lane and
a six foot outside shoulder with 4:1 foreslopes. The median in the project area is
approximately 74 ft. centerline to centerline. The original PGL elevation for
northbound and southbound was 1001.78 according to the project I-920(4) bridge
plans from 1958. In 1992 a PCC in-lay was performed raising the PGL by 4.5
inches to an elevation of 1002.16. HMA resurfacing on the northbound lanes was
accomplished in 2012, however it was noted from 2016 imagery that the resurfacing
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did not appear to include the area under the G12 bridge. For this concept, the
assumed existing PGL elevation is 1002.16.

County Road G12 (Desoto Avenue) in the project area was constructed in 1958 and
is 22 ft. wide with HMA pavement and no shoulders. The existing posted speed
limit on County Road G12 is 50 miles per hour.

The interchange of I-29 at County Road G12 is a partial clover leaf with access to
and from southbound I-29 on the west side of the G12 over I-29 bridge and access
to and from northbound I-29 on the east side of the G12 bridge over 1-29. The ramp
intersections are stop controlled intersections with traffic on county road G12
having free flow. The ramps at the intersections are two lane, two way with 12 ft.
lanes and 4 ft. shoulders. Construction on the I-29 northbound ramps was included
in the 2012 resurfacing project for 1-29.

The project area also includes the minor cross roads of 145" Street and 150® Street
which are both approximately 20 ft. wide and composed of gravel roadway.

Traffic Estimates

The 2014 average daily traffic estimates for I-29 are 21,000 AADT with 24%
trucks. The 2012 ADT on County Road G12 is 980. Truck traffic is 0% on County
Road G12.

Sufficiency Ratings

I-29 is classified as an “interstate” route and is a maintenance service level “A”
road with a sufficiency rating of 82 for the northbound and a 78.5 for the
southbound. The federal bridge sufficiency rating is 33.6.

Access Control

»
Accesses east of the interchange do not meet the access spacing requirement.

Crash History

Pottawattamie County
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The existing beams have sustained impact damage from traffic on I-29 that required
replacements and repairs in 1987, 2003, and 2015.

II. PROJECT CONCEPT

A. Feasible Alternatives

Alternative #1 — Replace Bridge with Pre-tensioned Pre-stressed Precast Concrete
Beam Superstructure, raise County Road G12 to minimum vertical clearance

Replace the existing 223 ft. 9 in. x 24 ft. pre-tensioned pre-stressed concrete beam
bridge on County Road G12 with a 2-span, 252 fi. — 0 in. x 36 fi. pre-tensioned,
pre-stressed bulb tee concrete beam bridge on a new vertical alignment. The typical
cross section will consist of a 36 ft. bridge roadway width (39 ft. 2 in. deck) and a
roadway width of 24 fi. traveled way with 6 fi. shoulders. The foreslopes are
planned to be 6:1 to the clear zone then 3:1 until they tie into the existing county
road foreslopes. The current concrete slope protection will be replaced with
macadam stone slope protection.

The width of the bridge deck was increased an additional 12 feet (to 36 ft.) in order
to meet bridge standards for roadway width.

The vertical alignment for this bridge will be raised approximately 3.2 ft. to meet
minimum vertical clearance requirement of 16.75 fi. The new vertical alignment
will require G12 to be reconstructed for approximately 1920 fi. See Figure 1 for
an estimated profile of county road G12. (Note that elevations were extracted to
the nearest foot from Google Earth imagery and the profile is not intended to be
used as a preliminary base model.)

At the bridge approaches, the existing guardrail will be replaced with new guardrail.
Class 10 excavation will be necessary to flatten the existing foreslopes and to
construct the new guardrail blisters. Revetment and bridge drainage will need to be
installed to accommodate the new slopes and bridge construction.

The horizontal alignment-remains unchanged. The revised vertical profile for G12
will require portions of the existing partial clover leaf interchange ramps to be
reconstructed. The access west of I-29 which accommodates the Southbound 1-29
exit and entrance ramps will require approximately 280 ft. of reconstruction.
Likewise, the access east of I-29 which provides access to the Northbound 1-29
entrance and exit ramps will require about 270 ft. of reconstruction. While there
are no apparent issues with intersection sight distance or the stopping sight distance,
the interchange improvements will require the removal and replacement for the
interchange lighting and the drainage items at the ramp terminals. Sight distances
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.will need to be reviewed again after survey is completed. All the signing at the

interchange will need to be replaced.

Further impacts of the adjustment in the G12 vertical profile will include driveway
reconstruction and local road access reconstruction. It is recommended to close the
middle entrance of the gas station on the southeast quadrant to reduce the driveways
from three to two. 145™ Street, a gravel road approximately 20 ft. in width, will
need to be reconstructed from the intersection with G12 and the southbound ramps
to about 300 fi. south of the intersection. Likewise, 150" Street, a gravel road
approximately 20 ft. in width, will need to be reconstructed from the intersection
with G12 to about 100 ft. north of the intersection. All existing drainage culverts
will need to be removed and replaced.

The removal of the 4-span bridge and replacement with a 2-span bridge will allow
the permanent removal of the guardrail along the outside shoulders of 1-29. The
abutments will be outside the clear zone. Cable guardrail along the median of 1-29
should remain.

Traffic control will be implemented along 1-29 to accommodate for Bridge
construction. See Part IIB for Traffic Control Standards that will be included for
construction staging. Short term closures of 1-29 will be required for bridge
demolition and beam erection. Shoulder closures and single lane closures may also
be required during demolition and work near the travelled way.

Traffic along the county road G12 will be detoured to accommodate a full closure
of the bridge during construction. Traffic traveling west along county road G12
will be detoured north on 1-29 to Lincoln Highway/ US Routh 30 and then routed
south on 1-29 to return to county road G12. The total length of the G12 westbound
detour is approximately 8 miles with a travel time of about 8 minutes. Traffic
traveling cast along county road G12 will be routed south onto I-29 to exit at
Rosewood Road, then return going north on I-29 to exit at county road G12. The
total length of the G12 eastbound detour is approximately 11.9 miles with a travel
time of about 12 minutes. See Figure 2 for detour plan.

Apply erosion control and rural seeding and fertilizing to all disturbed areas.
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Item

Bridge Costs

New Bridge

Macadam Stone Slope Protection
Bridge Removal

Mobilization - 10%
M&C-15%

Bridge Total

Roadway Costs

Bridge Approaches

Removal of Pavement

PCC Pavement, 10” (ramps)
PCC Pavement, 8” (G12)
Modified Subbase

Paved Shoulder

Class 10, Roadway and Borrow
Class 13, Waste

Steel Guardrail for 2-lane bridge (includes removal)
Interchange lighting

Driveway Reconstruction
Clearing and Grubbing
Seeding and Fertilizing
Erosion Control

Temporary Luminaires

Replace all signing through the interchange
Subdrain

Bridge End Drain

Traffic Control - 5%
Mobilization - 5%

Subtotal '

Staging — 15%

M & C-30%

Roadway Total

Estimated Cost

$1,100,000
$23,500
$45,000
$116,900
$192,900
$1,478,300

$106,400
$41,300
$87,100
$194,700
$51,300
$82,200
$92,700
$7,700
$21,000
$2,000
$14,200
£800
$1,400
$8,900
$20,000
$10,000
$4,800
$10,000
$37,900
$37,900

' $832,300
$124,900
$249,700
$1,206,900

Project Total $2,685,200

Nﬁrl
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Altenative #2 — Replace Bridge with Continuous Welded Plate Girder
Superstructure, raise County Road G12 to minimum vertical clearance

Replace the existing 223 ft. 9 in. x 24’ pre-tensioned pre-stressed concrete beam
bridge on County Road G2 with a 2-span, 252 fi. 0 in. x 36 ft. continuous welded
plate girder bridge on a new vertical alignment. The typical cross section will
consist of a 36 ft. bridge roadway width (39 fi. 2 in. deck) and a roadway width of
24 fi. traveled way with 6 ft. shoulders. The foreslopes are planned to be 6:1 to the
clear zone then 3:1 until they tie into the existing county road foreslopes. The
current concrete slope protection will be replaced with macadam stone slope
protection.

The width of the bridge deck was increased an additional 12 feet (to 36 fi.) in order
to meet bridge standards for roadway width.

The vertical alignment for this bridge will be raised approximately 3.0 ft. to meet
minimum vertical clearance requirement of 16.75 ft. The new vertical alignment
will require G12 to be reconstructed for approximately 1900 ft. See Figure 1 for an
estimated profile of county road G12. (Note that elevations were extracted to the
nearest foot from Google Earth imagery and the profile is not intended to be used
as a preliminary base model.)

At the bridge approaches, the existing guardrail will be replaced with new guardrail.
Class 10 excavation will be necessary to flatten the existing foreslopes and to
construct the new guardrail blisters. Revetment and bridge drainage will need to be
installed to accommodate the new slopes and bridge construction.

The horizontal alignment remains unchanged. The revised vertical profile for G12
will require portions of the existing partial clover leaf interchange ramps to be
reconstructed. The access west of 1-29 which accommodates the Southbound 1-29
exit and entrance ramps will require approximately 270 ft. of reconstruction.
Likewise, the access east of I-29 which provides access to the Northbound 1-29
entrance and exit ramps will require about 260 ft. of reconstruction. While there
are no apparent issues with intersection sight distance or the stopping sight distance,
the interchange improvements will require the removal and replacement for the
interchange lighting and the drainage items at the ramp terminals. Sight distances
will need to be reviewed again after survey is completed. All the signing at the
interchange will need to be replaced.

Further impacts of the adjustment in the G12 vertical profile will include driveway
reconstruction and local road access reconstruction. It is recommended to close the
middle entrance of the gas station on the southeast quadrant to reduce the driveways
from three to two. 145" Street, a gravel road approximately 20 ft. in width, will
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need to be reconstructed from the intersection with G12 and the southbound ramps
to about 300 ft. south of the intersection. Likewise, 150" Street, a gravel road
approximately 20 ft. in width, will need to be reconstructed from the intersection
with G12 to about 100 ft. north of the intersection. All existing drainage culverts
will need to be removed and replaced.

Traffic control will be implemented along 1-29 to accommodate for Bridge
construction. See Part IIB for Traffic Control Standards that will be included for
construction staging. Short term closures of 1-29 will be required for bridge
demolition and beam erection. Shoulder closures and single lane closures may also
be required during demolition and work near the travelled way.

Traffic along the county road G12 will be detoured to accommodate a full closure
of the bridge during construction. Traffic traveling west along county road G12
will be detoured north on 1-29 to Lincoln Highway/ US Routh 30 and then routed
south on I-29 to return to county road G12. The total length of the G12 westbound
detour is approximately 8 miles with a travel time of about 8 minutes. Traffic
traveling east along county road G12 will be routed south onto I-29 to exit at
Rosewood Road, then return going north on 1-29 to exit at county road G12. The
total length of the G12 eastbound detour is approximately 11.9 miles with a travel
time of about 12 minutes. See Figure 2 for detour plan.

Apply erosion control and rural seeding and fertilizing to all disturbed areas.
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Item
Bridge Costs

New Bridge

Macadam Stone Slope Protection
Bridge Removal

Mobilization - 10%
M&C-15%

Bridge Total

Roadway Costs

Bridge Approaches

Removal of Pavement

PCC Pavement, 10” (ramps)

PCC Pavement, 8” (G12)

Modified Subbase

Paved Shoulder

Class 10, Roadway and Borrow

Class 13, Waste

Steel Guardrail for 2-lane bridge (includes removal)
Interchange lighting

Driveway Reconstruction

Clearing and Grubbing

Seeding and Fertilizing

Erosion Control

Temporary Luminaires

Replace all signing through the interchange
Subdrain
Bridge End Drain
Traffic Control - 5%
Mobilization - 5%
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Estimated Cost

B. Traffic Control and Detour Analysis

$1,350,000
$23,500 The Traffic Control Standards will include:
$45,000 e TC-1 Work Not Affecting Traffic (Two-Lane or Multi-Lane)
$141,900 o TC-252 Routes Closed to Traffic
$234,100 e TC-402 Work Within 15 fi of Traveled Way
$1,794,500 e TC-416 Partial Lane Closure on Ramps
e TC-418 Lane Closure on Divided Highway
$106.400 The offsite detour will utilize I-29 to re-route traffic headed east and west across
g 40’1 00 the bridge on county road G12. Traffic trayeling north on 1-29 exiting to t.ravel
’ west on county road G12 and traffic traveling west on county road G12 will be
$84,500 detoured as follows:
$188,900 o Traffic will to go north on I-29
$49,800 e Traffic will exit at Lincoln Highway/ US Route 30
$79,800 e Traffic will go west (left) on Lincoln Highway/ US Route 30 and
$£90,000 stay right to merge onto the southbound I-29 loop ramp.
$7,500 e Traffic will continue south on I-29
$21,000 o Traffic will exit at county road G1 with access west of the bridge.
$2,000 The total length of the G12 westbound detour is approximately 8 miles with a travel
$14,200 time of about 8 minutes.
$800 Traffic traveling south on [-29 exiting to travel east on county road G12 and traffic
$1,400 traveling east along county road G12 will be detoured as follows:
$8,700 e Traffic is to go continue south on I-29 or use the loop ramp to go
$20,000 south on [-29.
$10,000 e Traffic is to continue south until Rosewood Road
$4,800 o Traffic is exit at Rosewood Road and go east (left).
$10,000 e Traffic will go north (left) onto the northbound I-29 ramp.
$37,000 e Traffic will continue north on 1-29.
$37,000 o Traffic will exit at county road G12 with access east of bridge.

The total length of the G12 eastbound detour is approximately 11.9 miles with a
Subt‘otal $813,900 travel time of about 12 minutes. '
Staging — 15% $122,100
M&C-30% $244,200 See Figure 2 for detour plan.
Roadway Total $1,180,200
Project Total $2,974,700
CONCEPT REPORT
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Page 11 Page 12
C. Recommendations
It is recommended that the present structure and interchange be replaced as
described in Alternative 1 utilizing a detour. DISTRIBUTION LIST:
C. Purcell M. J. Kennerly K. D. Nicholson
D. Construction Sequence D. L. Maifield S.J. Megivern N. L. McDonald
G. A. Novey M. A. Swenson R. A. Younie
It is anticipated that all work on this project will be awarded to one prime contractor. D. R. Tebben K. Brink D. L. Newell
The Office of Design will coordinate the plan preparation with assistance from the J. W. Laaser-Webb W. A. Sorenson D. E. Sprengeler
Office of Bridges and Structures. E. C. Wright M. E. Ross A. A Welch
N. M. Miller C. C.Poole M. J. Sankey
B. E. Azeltine B. D. Hofer T. D. Crouch
E. Special Considerations S.J. Gent S. Anderson P. C. Keen
M. Masteller J. Selmer B. Smith
There is no ADA work anticipated in this project given that there are no sidewalks D. R. Claman J. Hauber A. Abu-Hawash
adjacent to either I-29 or County Road G12. M. E. Khoda K. Olson S. Schram
J. Bane J. Garton O. Lechnowsky
The Accelerated Bridge Construction (ABC) Rating Score of 18 is less than the R. Moraine D. Redmond K. Shackelford
first stage filter threshold of 50, therefore this bridge will not be considered for M. Solberg D. Stevens S. Suhr
further ABC evaluation. J. Woodcock K. Patel FHWA
F. Program Status
This project 1s listed in the 2017- 2021 Iowa Transportation Improvement Program
with $2,181,000 programmed for replacement in FY 2021 (planned for December
2020 letting). The Office of Bridges and Structures intends to develop this bridge
as an advancement candidate to be let for December 2019. A schedule of events
will be developed following approval of the Project Concept.
CONCEPT REPORT
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Pre-Field Exam Cost Estimate (superseded)

FIELD EXAM COST ESTIMATE
(with Temporary Ramps)

FIELD EXAM COST ESTIMATE
(with Detour)

Item Estimated Cost Item Estimated Cost
Bridge Costs Bridge Costs
New Bridge H838=806 $1,100,000 New Bridge $838=806 $1,100,000
Macadam Stone Slope Protection $23,500 Macadam Stone Slope Protection $23,500
Bridge Removal #66966  $45,000 Bridge Removal $66986  $45,000
Mobilization - 10% Hoa=308 $116,900 Mobilization - 10% #o3=2388 $116,900
M&C-15% wiesomd@®  $192,900 M&C-15% "so=3a8  $192,900
Bridge Total Sibee808 1,478,300 Bridge Total Sb66808= 51,478,300
Roadway Costs Roadway Costs
Bridge Approaches $106,400 Bridge Approaches $106,400
Removal of Pavement $47.,400 Removal of Pavement $47.400
PCC Pavement, 10” (ramps) $100,000 PCC Pavement, 10” (ramps) $100,000
PCC Pavement, 8” (G12) $223,500 PCC Pavement, 8" (G12) $223,500
Modified Subbase $58,800 Modified Subbase $58,800
Paved Shoulder $94,400 Paved Shoulder $94,400
Class 10, Roadway and Borrow $335,900 Class 10, Roadway and Borrow $335,900
Class 13, Waste $8,900 Class 13, Waste $8,900
Steel Guardrail for 2-lane bridge (includes removal) $21,000 Steel Guardrail for 2-lane bridge (includes removal) $21,000
Interchange lighting $2,000 Interchange lighting $2,000
Driveway Reconstruction $14,200 Driveway Reconstruction $14,200
Clearing and Grubbing $900 Clearing and Grubbing $900
Seeding and Fertilizing $1,600 Seeding and Fertilizing $1,600
Erosion Control $10,200 Erosion Control $10,200
Temporary Luminaires $20,000 Temporary Luminaires $20,000
Replace all signing through the interchange $10,000 Replace all signing through the interchange $10,000
Subdrain $4,800 Subdrain $4,800
Bridge End Drain $10,000 Bridge End Drain $10,000
Detour Pavement $343,800 Detour Pavement $0
Traffic Control - 5% -$53,500 Traffic Control - 5% $53,500
Mobilization -5% $53,500 Movbilization -5% $53,500
Subtotal $1,520,800 Subtotal $1,177,000
Contingency - 25% $380,200 Contingency - 25% $294,300
Roadway Total $1,901,000 Roadway Total $1,471,3060
Project Total $3=H65=806= $3,379,300 Project Total $=638=006 $2 949,600
FIELD EXAM COST ESTIMATE
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Plan and Profile: “
Is it beneficial to extend ramp reconstruction limits? Add resurfacing? '\)\\" |

Confirm that we are elminating the middle of the three driveways for the gas station on the east end.
DisTrior WL Lese 1o 1T
Power poles will be located within ditch area. Discuss utility relocation.
— Oore- B4 UMW corP M

The County Road G12 bridge over Boyer River is being constructed or has been recently reconstructed.
Need to check limits of roadway construction and possible changes in roadway profile and widths.

- MASTRIET U GEeT P>

K value being used for G12 sag curve is 114 as required for sag curves in unlit conditions. For fixed lighting
(as we have at the ramp intersections) the allowable K value is 66. We could reduce the construction limits

as well as amount of fill by increasing the lighting limits. _ Wik @ WAMRRG SAG CLesS ARE

- v (PorEs MEA Cesd — REME S RETMEe,

Speed Limit on G12 is 50 mph and we are using a 55 mph Design Speed. If we can get an exception to
reduce the design speed to 50 mph, this would reduce the earthwork as well as construction limits.

— Vil USE 5P ApH
Confirm PCC or HMA pavement.

\O- VAL e Qe ORsI16r

MOT:
Is there a possibility of closing SB ramps? This would eliminate the need of temporary pavement.

a @oSSIAM ,

Detour date and time period limitations and or restrictions?
-~ M DEfoLn OVAMA  THE HARWAT

(Ea2us L) o102
Do field entrances need access at all times during construction?

O‘.”’Ea“ OTVWESL wssis

Drainage Questions: . .
Reguarding drainage culverts that remain in the same location, should we extend drainage culverts or

remove and replace drainage culverts?
Keroe ¥ Repnce B CuevEAS

FIELD EXAM QUESTIONS
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Match Line Match Line
& I
24
12 Mainiine Jointing:
PROFILE GRADE Transverse joints: CD at 20' spacing
Longitudinal joint: L-2
+~—2% o |
=[S -1 | = " 2P_
: . Ony, MODIFIED
of! al g
Nom\a\ 3 1 1 = = ¥ ? Ores/ope
~Earth Shouider~ ~ Special J 12" MODIFIED SUBBASE LSpeciaI L Earth Shoulder STATION TO STATION
Construction Backfill Backfill Construction
(7" PCC OR 8" HMA SHOULDER }— | (&7 P.C. CONCRETE PAVEMENT )— | (7" PCC OR 8" AMA SHOULDER ) 1864+29.18 | 1888+86.12
Subdrain b Subdrain

N

F wiLL GeT
ad ogsiev BT

RANP>

Paved Shoulder Aiternates
PCC Shoulder Jointing:
Longitudinal joint: BT-1 or BT-5
Transverse joints: C at 20' spacing
HMA Shoulder Jointing:
Longitudinal joint: B

2 P ALT_
10-21-14
STATION TO STATION ®
Feet
1864+29.18 1888+86.12 6

TYPICAL SECTION
G12

ENGLISH

10WA DOT

pesion Teav BENESCH

POTTAWATTAMIEcowt | erosect wreen IMX-029-4(112)72--02-78

SHEET Numeer B, 1 |
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Match Line Match Line V7

24
Mainline Jointing:
EROGICEIGRADE Transverse joints: CD at 20' spacing
’ { Longitudinal joint: L-2
—=2% —
= T Norm, 2P_
e 3 - —T F
0P - - TR S XX} Ny ? Orag, 10-19-10
““a\wa‘e 2 = : = 2% N s l_ L %
No ° Special Earth Should
~Earth Shoulder - special 4 2" | Bockfil  Construction STATION TO STATION
Construction _Backfl (42" MODIFIED SUBBASE . L_(7PCC OR 8" HMA SHOULDER)
(7 Pcc OR 8" HMA SHOULDER)—/TI | 2599+24.14 | 2602+25.67 |
Subdrain , (10" P.C. CONCRETE PAVEMENT)— i | 3601+40.00 | 3804+73.26 |
I : I
)
I
| :
[}
I
| L}
)
I
| .
"
|
Paved Shoulder Alternates
PCC Shoulder Jointing:
Longitudinal joint: BT-1 or BT-5
Transverse joints: C at 20" spacing
HMA Shoulder Jointing:
Longitudinal joint: B
2 P _ALT_
10-21-14
STATION TO STATION ®
Feet
| 2599+24.14 | 2602+25.67 6 |
3601+40.00 | 3604+73.26 6
TYPICAL SECTION
For Ramp B and Ramp C
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LOCATION DIMENSIONS & Earth
HMA PCC Special Shouldef
ROAD IDENTIFICATION STATION TO STATION &w ® (€W Backfill Construction
Feet | Inches| Feet | Feet es| Feet Tons/Station Station
G12 1861+48 1884+19.44 [ Var. | 105 Var fl 851N\
G12 1870+47.15 | 1887+76.81 Var. | 105 varf | 65 | \
~  RAMPB 2597+93.73 | 2602+21.17 | Var. | 105 Va 8.5 ] a (]
| RrRawPC 3599+37.49 | 3604+69.97 | Var. | 10.5 Varl | 85 [agfe]
/
PL

Quantity calculations based on
vertical pavement edges.

Normal section shown may be
madified appropriately in areas
of superelevated curves or other
locations specifically designated
by the Engineer.

@ Possible HMA 1:1 slope

L @

6" Special Backfill

DETOUR PAVING

L @ 4% —r
(70
\ I
\ . | 7
Earth Shoulder
Construction

37
Oreg,
Earth Shoulder e
Constructio S

D_Detour
10-21-14

LOCATION DIMENSIONS
ROAD IDENTIFICATION STATION TO STATION FS BS
Feet
| 143RD STREET TBD TBD 6 6
145TH STREET TBD TBD 6 6

FILL

Natural
Ground

W

“\\“e Foova (oA

& -

12'

PROFILE GRADE

Pre

z\
)L_

Ve

eenss vf &wv‘";
$W

Profile Grade Natural

4

3%

Top of Subgrade

Normal section shown may be modified appropriate?( in areas
of superelevated curves or other locations specifically
designated by the Engineer.

See plan & profile sheets and cross sections for additional
details of ditches and backslopes.

]

L]
L 3% —>
Granular Surfacing

GRADING AND GRANULAR SURFACING

G_2_GradeGran

10-17-17

Ccut

P. e
N (L

Elevation Ground ;

ENGLISH

10wA D07

pesioy 7EaM BENESCH

POTTAWATTAMIEc | rrosect ovece IMX-029-4(112)72--02-78

[ seeer nuveer B3
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SURVEY SYMBOLS FO —  Ewsting Fiber ptics Lentral Scotd PLAN VIEW COLOR LEGEND OF PLAN AND PROFILE SHEETS (ROAD)
. — F02 — Existing Fiber Optics (Mcleod USA)
Interstate Highway Symbol ST) Septic Tank N —
O ghway sy R :, P FO3 Existing Fiber Optics (Owest) LINE WORK Design Color No.
D U.S. Highway Symbol \’C,‘ Cistern —— F04 — Existing Fiber Optics (ATT)
O e ] LP.Gas Tank (No Footing) —— F0B6 — Existing Fiber Optics (MediaCom) Green (2} - Existing Topographic Features and Labels
— F08 — Existing Fiber Optics (Bettendorf) Tic Mark A +
I:I County Road Highway Symbol @ Underground Storage Tank Blue n - Proposed Alignment, Stationing, Tic Marks, and Alignment Annotation
— F09 — Existing Fiber Optics (lowaDOT) " i ) - Easting Utahit
agen xisting Utilities
% Evergreen Tree @ Latrine — & — Existing Power Line (MidAmerican) 9 ¢
C) Deciduous Tree _Z:I_ Luminare — E2 — Existing Power Line (MidAmerican)
’ —E218)— Existing Power for Street Light or =
& Frut Tree S 3 Traffic Signal Traffic Light (Bettendorf) SHADING Design Color No.
Sl ES I Existing Power Line (MidAmerican)
@ Shrub {Bushes) % Traffic Signal with Lumnaire d Yellow (4) Highlight for Critical Notes or Features
— Telanh Pad i — E4 — Existing Power Line (MidAmerican) -
e tmber O TP Telephone Pedesta €5 — T eRE e PoeR  Ere iUl Red 3 V 7/ Delineates Restricted Areas
AAAAAAAAAAA Hedge O TVP Television Pedestal — 6 — Existing Gas Line (MidAmerican) Lavender Q | Detour Pavement Shading
pay Stump -8 Telephone Pole —— G-HP — Existing High Pressure Gas Line (MidAmerican) Gray, Light (48) Proposed Pavement and Bridge Shading
N Swamp & Telephone Pole (Second Company) Sen., — Existing Sanmitary Sewer Line (Bettendorf) Gray, Med 64 |"_ | Temporary Pavement Shading
m= Rock Outcrop & Telephone Pole (Third Company) Sen.2— Existing Sanitary Sewer Line (Davenport) Brown, Light  (236) R A
—_— T —
2.%% Broken Concrete o Telephone Pole (Fourth Company) Existing Telephone Line (Ovest! Tan (8 Proposed Sidewalk Shading
fana — TV — Existing Cable Television Line (MediaCom)
Revetment (Rip Rap) B Teleph Pole (Fifth )
vv vy evetment (Rip Rap elephone Pole (Fifth Company e Existing Cable Television Line (MechaCom) Pink (m Proposed Sidewalk Ramp Shading
Cemetery @ Power Pole — W — Existing Water Line {IA American)
:-_] Grave i Power Pole (Second Company)
‘Cv) Cave B2 Power Pole (Third Company)
SHy Sink H &= Power Pole (Fourth )
ik Hole ower Pole (Fourth Company PROFILE VIEW COLOR LEGEND OF PLAN AND PROFILE SHEETS (ROAD)
Board Fence = Power Pole (Fifth Company)
# # Chain Link or Security Fence :@: Electrical Highline Tower (Metal or Concrete) SHE LIS LE g LD
X ————  Wire Fence (=8 Telephone Riser Pole Green (2) - Existing Ground Line Profile
P Terrace @ Power Riser Pole Blue 1)} - Proposed Profile and Annotation
—— Earth Dam or Dike (Existing! +4 Telegraph Pole Magenta (5 - Existing Utilities
= Earth Dam or Dike (Proposed) ? Satellite TV Dish Blue, Light (232 - Proposed Ditch Grades, Left
----- ©  Tile Outlet Guardrail (Beam or Cable) Black @ [ Prorosed Ditch Grodes, Median
= Edge of Water B GP Guard Post (one or two) Rust (t4) - Proposed Oitch Grades, Right
—_— Existing Drainage ana Guard Post (over two)
oo b o re Rl b CONVENTIONAL SIGNS RIGHT OF WAY LEGEND
" roposed Drainage iller Pipe
P B P A Proposed Right of Way
8 Right of Way Rail or Lot Corner © GV Gas Valve + O Survey Line
Station  Reference Point A Existing and Proposed Right of Way
@ Concrete Monument © WV Water Valve A — — Section Corner
B 5 . A Easement and Existing Right of Way .
n well ® SL Speed Limt Sign —_— - — e e — - - - Ground Line Intercept
@ Windmll © MM Mile Marker Post Saw Cut W  Borrow
: O  Eesement (Temporary)
® Beehive Intake O SIGN  Sign
Guardrail @® CEasement
= Existing Inteke ® WHU  Water Hook Up
X Excess
P d Intak O RT Radio T
E1 roposed Intake adio Tower A/C Access Control
8 Existing Utility Access {Manhole) O TA Tower Anchor
. Proposed Utihty Access (Manhole) O EB Electric Box
Legend And Symbol
V Fire Hydrant O TCB Traffic Signal Control Box eg y
f i h
©® WH  Water Hydrant (Rural) O RRB  Rail Road Signal Control Box In ormatlon s ee'
D, E, F, AND K SHEETS
O TSB Telephone Switch Box v

(Symbols are Typical Only)
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Show proposed guardrail on the plan sheet.

Show the intersection angle between Ramp C and
County Road G12.

Label sideroad to the south.

Show the shoulder transition from Proposed Ramp C
to existing Ramp C.

Include existing and proposed pipe information.
Label “Remove” for pipes to be removed.

NAte wue GEX SNKB  CEMRERUNE,

ROCKFORD TWP.
T-77 N R-44 W
SEC. 4

PT Sta 3599+27.1]

o 2
\}*\6“” b" Pl Sta 3599+82.19
(9"7( < wﬁye‘é.
N ‘,\d' < P v
Y o

Curve SRG12.3 (G12) ‘P
Pl Sta 1866+91.22 e
A-S:gg Oé.gé” ()} 'ﬁk
D = n
R =10,277.91 tﬁ" \1/
T =245.40 b
L =490.66
€ = 2.93
e = N.C
L = NA
STA. 1864+29.18 odo m
BEGIN PROPOSED PAVEHENT " .
CONSTRUCT 10N 30" X 112" CULVERT —
8
=L 5 o
: ¢ o © ow— — ——— — |~
© + © 24" X 18" CULVERT —, o ~ _
Qe < \ o —— — — —
= w -l [Te] ”
g \ £ - . (29)
1] \ e — -
o © — 24" X 60 CULVERT—, __ _ M\ 4 — — — — +— — '
N - P f Vo 2 |
5 o ] — - N -‘ il
n.: y ) ’ A_ o - i '_‘.d."ﬂ
[l [l F il ﬂ
° . —

—_—
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]
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Lopv LM ITS

'COUNTY ROAD 612
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tjanicke
Text Box
Show proposed guardrail on the plan sheet.  
Show the intersection angle between Ramp C and County Road G12.  
Label sideroad to the south.  
Show the shoulder transition from Proposed Ramp C to existing Ramp C.
Include existing and proposed pipe information.  
Label “Remove” for pipes to be removed. 
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Label the beginning of project.
1040 The existing and proposed profile at the right end of | 1 1 1 - 1040
T the sheet do not match up with Sheet D.5. B L
At the bottom of the sheet, show only the proposed
profile grade elevations and at 25 foot intervals. 1035/
10350 | | ~{Add a ditch bar graph, | S (S SIS RS (B R (S /SO ) [ (| | . S L S JU | S I L ! - - k
Label the ditch grades and the begin and end
1030 stations of the ditch grades along with the elevations 1030
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tjanicke
Text Box
Label the beginning of project.  
The existing and proposed profile at the right end of the sheet do not match up with Sheet D.5.  
At the bottom of the sheet, show only the proposed profile grade elevations and at 25 foot intervals.  
Add a ditch bar graph.  
Label the ditch grades and the begin and end stations of the ditch grades along with the elevations of the beginning and end of the ditch grades.
Remove Section, Township and Range information.


Label the end of project.
Same comments as Sheet D.2.

Label entrance stations.
Label “Proposed Type B Entrances.”

Label Commercial Building at gas station.

Label “Closed” on entrance to be closed.
Give station for existing and proposed bridge.

REMOVE EXISTING FOUR-SPAN 223°-9 X 24° PPC BEAM BRIDGE | /
BUILD NEW TwO SPAN 252°-0 X 36'-0 PPC BEAM BRIDGE
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tjanicke
Text Box
Label the end of project.  
Same comments as Sheet D.2.  
Label Commercial Building at gas station.  
Label entrance stations.  
Label “Proposed Type B Entrances.”  
Label “Closed” on entrance to be closed.  
Give station for existing and proposed bridge.
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Label the end of project.
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tjanicke
Text Box
Label the end of project.  
Same comments as Sheet D.3.  
Show existing and proposed entrance profiles.

tjanicke
Text Box
Change design speed to 50 mph


|Show temporary pipe extensions to maintain drainage for detour. |

Curve SRG12.3 (G12)
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tjanicke
Text Box
Show temporary pipe extensions to maintain drainage for detour.
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tjanicke
Text Box
Show temporary pipe under detour pavement to drain area between Ramp B and the detour.


Survey Information

County: Pottawattamie
PIN: 16-78-029-070
Project Number: IMX-029-4(112)72- -02-78

Location: CO Rd G12 Interchange 0.4 mi N of N Jct I-680

Type of Work: PCC Pavement Grade and
Project Directory: 7802907016
SAP 803.2

General Information

Measurement units for this survey are US survey feet. This survey is for
preliminary

engineering of County road G12 interchange |-29. This project is a
cambination of field

survey and aerial survey. The existing drainage structures and changes
made after lidar and aerial were the only features field surveyed for this
project. The rest was surveyed using aerial photography and lidar
mapping.

Vertical Control

Vertical Control was established on 5 monuments on the project
designated as points

B 140, H 180, N 180, E 138 and R 138. These monuments are stable and
are expected to hold vertical reasonably well. The vertical datum is
NAVD88. Datum was transferred from the lowa RTN reference station at
Le Mars to the projects monuments mentioned above by using concurrent
6 hour static measurements and post processing connecting vectors.
Geoid 12 A was used in processing. The Council Bluffs reference station
orthometric height used is 1001.974 US Survey Ft.

This survey observed 5 NGS Control Monuments with published NAVD88
heights

to validate the reference station height used in computation of project
heights. The

county control has a stated vertical accuracy of + or 0.10 ft. The survey
heights

determined at the NGS monuments validate the NAVD 88 height used at
the

Council Bluffs reference station and the positions of the project control
monuments within acceptable tolerance.

This survey observed 5 NGS Control Monuments with published NAVD88
heights to compare to local ground control:

NGS 1st. order class |l mark designated B 140 has a published Elev. Of
1008.83
Survey Elev. = 1008.894

NGS 1st. order class |l mark designated H 180 has a published Elev. Of
987.35 .
Survey Elev. = 987.401

NGS 1st. order class |l mark designated N 180 has a published Elev. Of
988.05 '
Survey Elev. = 988.07

NGS 1st. order class |l mark designated E 138 has a published Elev. Of
997.29
Survey Elev. = 997.214

NGS 1st. order class |l mark designated R 138 has a published Elev. Of
991.20
Survey Elev. = 991.188

Replace

Horizontal Control

Horizontal Control was established on 5 monuments on the project
designated as points

B 140, H 180, N 180, E 138 and R 138. These monuments are stable and
are expected to hold vertical reasonably well. The horizontal datum is
NAD83(2011) (EPOCH 2010.00). Datum was transferred from the lowa
RTN reference station at Council Bluffs to the projects monuments
mentioned above by using concurrent 6 hour static measurements and
post processing connecting vectors. lowa Regional Coordinate System
Zone 6 is used. The Zone 6 coordinates used at the Council Bluffs
reference station are: N= 6954894.981, E= 16467018.172.

Survey Alignment Information

The horizontal alignment for this survey is a retrace of As-built Plans
Project No. 1-29-4(22)73- -01-78. Survey stationing was equated to the
plan at Pl Sta. 793+25.5. and run ahead without equation throughout the
survey. Alignment based off of station offsets splits of bridges.

Survey stationing relates to as built plan stationing as follows:

Pl Sta. 793+25.5 As-built Plans Project No. 1-29-4(22)73- -01-78.
Survey Pl Sta. 793+25.5

POT Sta. 884+80.30 As-built Plans Project No. [-29-4(22)73- -01-78.
Survey POT Sta. 884+76.74
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CONTROL POINT VICINITY MAP

This map is a guide to the vicinity of the primary project control points

Primary control is for use with RTK base stations and for RTN validation.

Future surveys will use primary project control to establish temporary
control as needed for construction or other surveying applications.
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recovery. No other reference ties are given.
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HORIZONTAL AND VERTICAL PROJECT CONTROL COORDINATE LISTING
HORIZ. DATUM: NAD83(2011) EPOCH 2013.00

VERT. DATUM: NAVD88
la. Regional Coordinate System Zone 6

Point Name Northing Easting Elevation Feature Definition
Description
H180 7031139.63 16456582.35 987.4 CP

STAINLESS STEEL ROD 1.1 MI WEST OF CO. RD. L20 ON
SUMAC RD 25' NE OF FIELD ENT 3' SW OF POWER POLE

N180 7025873.099 16454543.58 988.07 CP

STAINLESS STEEL ROD ALONG HONEY CREEK OFF RAMP FROM
129 NB EXIT 66 230' SOUTH CL CO. RD. L19 140" WEST OF CL RR TRACKS 51' EAST
OF RAMP NEAR ROW FENCE

R138 7036755.905 16454583.77 991.18 CP

NGS DISK 1 MI WEST OF CO. RD. L20 ON SUMAC RD THEN
1.4 MI NORTH ON 152ND AVE IN RD DITCH 117" WEST OF CL RR TRACKS 12' WEST OF
ELECTRIC METER PEDESTAL

B140 7051278.887 16457643.4 1008.89 CP

NGS DISK 4.8 MI SOUTH OF MISSOURI VALLEY ON CO. RD.
L20 IN ROAD DITCH 93' SW MILE MARKER 17 45' EAST OF CL RR TRACKS 96' NORTH OF
CL FIELD ENT

78029001 7043243.11 16454292.95 996.08 CP
FENO TYPE MONUMENT ALONG 129 SB IN BACKSLOPE 23' SOUTH OF ROW FENCE AND 36’
EAST OF ROW FENCE 74' NW OF MILEPOST 69.65

78029003 7051391.748 1645403143 99765 CP
FENO TYPE MONUMENT ALONG 129 SB 41' NW OF MILEPOST 71.15

78029004 7055297.605 16452312.12 1005.57 CP
FENO TYPE MONUMENT FROM LOVELAND EXIT 72 129 SB GO WEST 0.1 MI ON CO. RD. G12
38' NORTH OF NE CORNER OF BRIDGE OVER BOYER RIVER

E138 7055290.856 16449322.32 997.21 CP
NGS DISK FROM LOVELAND EXIT 72129 SB GO WEST 0.7 MI ON CO. RD. G12 AT
INTERSECTION DISK IS LOCATED IN FIELD 71' NW OF DESOTO AVE. & 140TH ST. SIGN

ENGLISH I 1owa DoT | oesion TEaM BENESCH | POTTAWATTAMIEcounTy | proJeECT NuMBER  IJMX-029-4(112)72--02-78

SHEET NuMBER (5.3
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Curve RPCG12_1 (RAMP C)
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ALIGNMENT COORDINATES

101-16

10-20-09
Point on Tangent Begin Spiral Begin Curve Simple Curve Pl or Master Pl of SCS End Curve End Spiral
Name Location Coordinates Coordinates Coordinates Coordinates Coordinates Coordinates
S Y (Northing) X {Easting) S Y (Northing} X (Easting) I Y {Northing) X (Easting) LR Y {Northing) X (Easting) S Y {Northing) X (Easting) o Y {Northing} X (Easting)
SRG12 MAINLINE
SRG121 1861+48.00 7055245.56 16452314.71
SRG12.3 1864+45.81 7055243.79 16452612.51 1866+91.22 7055236.78 16452857.81 1869+36.52 7055241.48 16453103.17
SRG126 1870+71.59 7055240.86 16453238.24
SRG128 1883+89.48 7055228.29 16454556.07
SRG1210 1885+49.33 7055226.10 16454715.90
SRG1212 1887+76.81 7055220.54 16454943,31
SRG1213 1890+46.22 7055213.07 16455212.62
RAMP B
RPBG12.1 2589+24.31 7055682.07 16453984.42 2649+31.02 7061673.74 16454409.11 2597+97.07 7055668.85 16454556.62
RPBG124 2599+04.15 7055561.80 16454559.25
RPBG125 2602+37.67 7055228.29 16454556.07
RAMP C
RPCG12_1 3590+61.61 7055810.98 16453817.12 3637+18.32 7060449.87 16453410.03 3599+27.11 7055796.08 16453244.96
RPCG124 3599+82.19 7055741.04 16453243.01
RPCG125 3604+82.39 7055240.86 16453238.24
101-17
SPIRAL OR CIRCULAR CURVE DATA T
Horlzontal Alignment Data
Name Locatton Dy Spiral Data Curve Data Remarks
Bs Ls Ts Es Xc Yc L.T. S.T. D T L R E
SRG12 MAINL INE
Sioles 2°44'07.91" LT 245,40° 490.70° | 10277.90° 2.92'
RPBG12 RAMP B
RPBG12.1 174°32'18.59" RT 6006.70' 872.75' 286.50° 5727.03'
RPCG12 RAMP 8 :
RPCG12_1 172°57°11.84" LT 4656.70' 865.50" 286.72' 4378.80°
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