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DESIGN SCOUR ELEVATION = 1177.1

STAGE = 1201.08 FT.

Q    = 8,440 CFS
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BACKWATER = 0.20 FT.
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HOWARD BRFN-009-7(38)--39-45DESIGN TEAM PROJECT NUMBER SHEET NUMBER

IOWA DEPARTMENT OF TRANSPORTATION - HIGHWAY DIVISION

DESIGN SHEET NO.

COUNTY

OF FILE NO. DESIGN NO.

CJC/CLS  S.B.I. NO. 119.1213.01B

SLAB BRIDGE

HOWARD COUNTY

100' X 44' CONTINUOUS CONCRETE

DESIGN FOR 0° SKEW

FABRIC (SY)

ENGINEERING

(CY)

EXCAVATION
LOCATION

TOTALS

76 FT SOUTH OF CTR HWY 9 AND 50 FT EAST OF CTR PARK ENT.

DESCRIPTION: BM SET FENO MON 0.32 MI EAST OF INTESC HWY 9 AND ROBIN AVE...

CONTROL POINT 2 NORTHING 9874840.76 EASTING 12642934.97 ELEVATION 1198.92

2.5:1 MAX.

TYPICAL SECTION

2% 2%

(CONTINUOUS CONCRETE SLAB)

1'-5• SLAB

3 3

PRELIMINARY

BERM LINING - WEST ABUTMENT

STONE TOE - WEST ABUTMENT

BERM LINING - EAST ABUTMENT

STONE TOE - EAST ABUTMENT

REVETMENT ESTIMATED AT 1.6 TON/CY.

EXCAVATION QUANTITY CALCULATED FROM GRADING SURFACE.

REVETMENT QUANTITIES

CL. E (TON)

REVETMENT

SECTION THROUGH STONE TOE AND BERM LINING

TOP OF BERM

GRADING SURFACE

12331709

STATION 916+11.70 (IA 9)

WING DIKE - EAST ABUTMENT

WING DIKE - WEST ABUTMENT

282

137

210

282

137

214

1262 1278 532

0

90

0

90

176

176

316

98

223

316

98

227

ELEV. 1186.95

STREAM BED

TOP OF BERM LINING ELEV. 1193.24

NOVEMBER 2020

4

DETAILS
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FILL

R

Top of Subgrade

Natural Ground

LC

6:1

BWBW

X

G

24'

12'P

PROFILE GRADE

0%

Ditch
2' min

10'

3:1

3.
5:
1

6:1

30'

L

4% 4%2%2%

(Barnroof Section)

2 LANE GRADING

CUT

Depth
Ditch

0%

Ground
Natural

0%

10'

3.5:1 3:
1

3:
1

30'

Match Line Match Line

ROAD IDENTIFICATION STATION TO STATION

LOCATION

L R

DIMENSIONS

X

Feet Feet Inches

BW

Feet

Iowa 9 24

STATION TO STATION

FeetFeet

GP

Longitudinal joint:  B
Shoulder Jointing:

Combination Shoulder

10-15-13  

2_C_   

4 6

STATION TO STATION

FeetFeet

GP

Longitudinal joint:  B
Shoulder Jointing:

Combination Shoulder

10-15-13  

2_C_   

4 6

STATION TO STATION

L-2Longitudinal joint:

CD at 17' spacingTransverse joints:
Mainline Jointing:

MODIFIED

2P_   

CL

2%

2%

2%

2%

PROFILE GRADE

12" P.C. CONCRETE PAVEMENT

24'

12'

12" MODIFIED SUBBASE

Match LineMatch Line

3'

Norm
al F

ore
slo

pe

2%

10:1

4'

6" HMA SHOULDER

Subdrain

Backfill

Special

Construction

Earth Shoulder

G P

4%

Shoulder

Granular

3'

Normal Foreslope2%

10:1

4'

6" HMA SHOULDER

Backfill

Special

Construction

Earth Shoulder

GP

Subdrain

4%

Shoulder

Granular

Match Line Match Line

ditches and backslopes.
additional details of
and cross sections for
See Plan & Profile sheets

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

914+90 917+34

914+90 917+34

914+90 917+34914+90 917+34 4 6
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B.2

3

4

2

Normal Shoulder

Edge of 

4 B

C C

B

Location

Final Guardrail 

3

2

2

P

24''

Roll down at granular shoulder or earth.

Section C-C

P
4.0%

4.0%

4.0%

4.0%

04-18-17

7156

1

1

1

20'

3'' 

Edge of Pavement

Pavement
Mainline

Paved Shoulder 

Normal Foreslope

Edge of Pavement

Paved Shoulder Pavement
Mainline

Edge of Pavement

  

 

 

PAVED SHOULDER AT GUARDRAIL

Terminate longitudinal joint at transverse joint less than 10' in length.

from edge of mainline pavement when P is greater than 10' wide. 

mid-panel of the mainline pavement. Place longitudinal 'C' joint at P/2 

greater in thickness, place additional transverse 'C' joints in shoulder at 

Match mainline pavement joint spacing. When mainline pavement is 8" or 

5

5

P

P
4.0%

4.0%

4.0%

4.0%

Edge of Pavement

Pavement
Mainline

Paved Shoulder 

Hinge Point

Normal Foreslope

Edge of Pavement

Paved Shoulder Pavement
Mainline

A

A

 

 

PLAN VIEW

NEW CONSTRUCTION

EXISTING SHOULDER

following jointing layout:

9" HMA Paved Shoulder at guardrail. 8" PCC may be substituted with the

allowed with no additional payment.

be allowed under guardrail. Removal and reinstallation of guardrail will be

Compaction of HMA is required to face of guardrail post. Hand compaction will

Form Board

Section A-A Section B-B

Section B-BSection A-A

2
and Tabulation 107-23

See EW-301

Variable Slope

Refer to Tabulation 112-9 for shoulder quantities.

'B' joint for HMA shoulder.

'KT-1 joint for PCC shoulder.

installed through pavement. Do not drive posts through pavement.

Shoulder may be notched for final 2 posts or post sleeves may be

the center of the first post.

Continue paved shoulder to existing paved shoulder or 20 feet beyond

for final 2 posts.

face of guardrail posts for the length shown. Refer to note 4 

construction of PCC paved shoulder, fasten form board to the 

PCC option only: When guardrail posts are installed prior to 

For subgrade treatment, refer to other details in the plan.

P

3
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* * *

LEFT RIGHT Inches FT SY SY SY LF STA Side CY CY TON SY TON
916+11.70 W 12.0 70.0 80.0 53.3 100.0 BR-205
916+11.70 E 12.0 70.0 80.0 53.3 100.0 BR-205

112-6
04-18-17

BRIDGE APPROACH SECTION
Refer to the BR Series.

* Not a bid item

* *

Remarks
Bridge Station End

Skew Ahead Pay

Length

Non-Reinf.

Pavement

Area

Single-

Reinf.

Pavement

Area

Double-

Reinf.

Pavement

Area

Location Approach Pavement Standard Road Plans

BR Series

Subdrain
**

Perforated 

Subdrain 4"
Subdrain Outlet

Porous 

Backfill

Class 'A' 

Crushed Stone 

BackfillDegrees

Polymer 

Grid

Special 

BackfillThickness
Approach

Fixed or 

Movable 

Abutment

Abutting 

Pavement

Modified 

Subbase

T

    Applies only for Paved Shoulders constructed on project with existing granular shoulders.
    Does not include shrink.

HMA PCC

Iowa 9 EB 914+07.35 914+78.14 R 13.0 70.8 102.3 0.7
Iowa 9 EB 914+78.14 915+03.14 R 13 to 10.5 25.0 32.6 0.3
Iowa 9 EB 915+03.14 915+40.20 R 10.5 37.1 43.2 0.4
Iowa 9 WB 914+44.85 914+89.64 L 10.5 44.8 52.3 0.4
Iowa 9 WB 914+89.64 915+15.64 L10.5 to 11.5 26.0 31.8 0.3
Iowa 9 WB 915+15.64 915+40.20 L 11.5 24.6 31.4 0.2
Iowa 9 EB 916+83.20 917+07.77 R 10.5 24.6 28.7 0.2
Iowa 9 EB 917+07.77 917+33.77 R10.5 to 11.5 26.0 31.8 0.3
Iowa 9 EB 917+33.77 917+78.56 R 11.5 44.8 57.2 0.4
Iowa 9 WB 916+83.20 917+20.27 L 10.5 37.1 43.2 0.4
Iowa 9 WB 917+20.27 917+45.27 L 10.5 to 13 25.0 32.6 0.3
Iowa 9 WB 917+45.27 918+16.06 L 13.0 70.8 102.3 0.7

    Calculations assume a HMA unit weight (lbs/cf) of 0, a Special Backfill unit weight (lbs/cf) of 140, and a Granular Shoulder unit weight (lbs/cf) of 140.

112-9
10-15-13

SHOULDERS
    Lane(s) to which the shoulder is adjacent.
    Bid Item

Location Quantities

RemarksRoad 

Identification

Di
re
ct
io
n

Of
 T
ra
ff
ic

Station to Station Side

Class 13 

Excavation
Hot Mix Asphalt Binder

PCC Alternate
STA

FT FT FT CY

Paved 

Shoulder

Reinforced 

Paved 

Shoulder

Special Backfill Modified 

Subbase
Granular Shoulder

Earth Shoulder Construction 

Alternates

TON

Width Width Length
HMA Alternate

TON TON/STA TONS SY SY CY CYTON/STA TON TON/STA CY TON TON/STA

P G L 3

2

1

1

3

22 22 2 4

4

2 2 4

2

Side

SI-172

Tangent Flared Tangent Flared Tangent
White OM2-2 OM3-L OM3-R BA-210 BA-200 BA-201 BA-205 BA-206 LS-625 LS-626 BA-221 BA-225

FT LF LF LF LF STATION TYPE TYPE EACH EACH EACH EACH TYPE EACH EACH LF EACH EACH EACH EACH EACH EACH EACH
1 WB O 53.125 25.00 0.00 47.7 A 1 37.5 1 1
2 EB O 40.625 0.00 0.00 47.7 A 1 0.0 1 1
3 WB O 40.625 0.00 0.00 47.7 A 1 0.0 1 1
4 EB O 53.125 25.00 0.00 47.7 A 1 37.5 1 1

Barrier 

Transition 

Section

End 

Terminal
SI-173

Type 1 Type 2 Type 3

Post 

Adapter

Steel Beam 

Guardrail

BA-250 or LS-630 BA-260 or LS-635

Barrier 

Transition 

Section

End Terminal

 O
 =
 O
ut
si
de

 M
 =
 M
ed
ia
n

BA-250, BA-260, LS-630, or LS-635

SI-211

Delineator Object Marker
Bolted End 

Anchor

BA-211 BA-202

Location
Layout Lengths

Long-Span System

Delineators and Object Markers Bid Items

Remarks
No.

 D
ir
ec
ti
on

 o
f 
Tr
af
fi
c

Station
Offset

108-8A
10-16-18

STEEL BEAM GUARDRAIL AT CONCRETE BARRIER OR BRIDGE RAIL END SECTION
Possible Standards: BA-200, BA-201, BA-202, BA-205, BA-206, BA-210, BA-211, BA-221, BA-225, BA-250, BA-260, LS-625, LS-626, LS-630, LS-635, SI-172, SI-173 and SI-211.

    Lane(s) to which the obstacle is adjacent.
    Not a bid item. Incidental to guardrail installation.

VT2VT1 VF ET

1

1

2

2
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PLAN AND PROFILE

Existing Utilities 

Proposed Granular Shading

Existing Ground Line Profile 

Existing Utilities 

Highlight for Critical Notes or Features 

Blue, Light Proposed Ditch Grades, Left 

Proposed Ditch Grades, Median 

Proposed Ditch Grades, Right 

(230) 

(0) Black

Grading Shading

Green (2) Existing Topographic Features and Labels

Proposed Alignment, Stationing, Tic Marks, and Alignment Annotation 

Proposed Pavement Shading

Proposed Profile and Annotation 

(5) Magenta 

(1) 

(14) Rust 

Blue

(5) 

(4) Yellow 

(1) Blue 

(236) 

(2) Green 

Gray, Light 

(3) Red 

(80) Gray, Med 

(48) 

PLAN VIEW COLOR LEGEND OF PLAN AND PROFILE SHEETS

PROFILE VIEW COLOR LEGEND OF PLAN AND PROFILE SHEETS

Delineates Restricted Areas

(9) Lavender

(112) Gray, Dark

Temporary Pavement Shading

C/A

Station

Easement

Easement (Temporary)

Access Control

Proposed Right-of-Way

Existing and Proposed Right-of-Way

Easement and Existing Right-of-Way

Section Corner

Reference Point

Survey Line
RIGHT-OF-WAY LEGEND

Ground Line Intercept

Saw Cut

Magenta

Guardrail

Brown, Light

Proposed Sidewalk Shading

LINEWORK Design Color No.

SHADING Design Color No.

LINEWORK Design Color No.

(8) Tan

Pink

Proposed Sidewalk Landing Shading

Proposed Sidewalk Ramp Shading

(230) 

(11) 

Blue, Light

Trench Drain

Guardrail

HighTension Cable 

Grubbing Area

Clearing & 

Removal

Pavement 

Sheet Pile

Proposed Grade and Pave Shading  "In conjunction with a paving project"

Property Line

Existing Right of Way

BRFN-009-7(38)--39-45HOWARDSNYDER & ASSOCIATES, INC.

SURVEY SYMBOLS
  BM Bench Mark

  PCP Photo Control Point

  ENT Centerline BL of Entrance

  CP Control Point

  SCR Section Corner

  WC Wild Card (Misc. Field Shot)

  REF Reference Tie Point

  ROW Right of Way Mark

  SBR Size of Bridge

  PLG Location of General Photo

  DTM Photogrammetry Elv Control Check

  SNP Unpaved Shoulder

  SH Paved Shoulder

  EP Edge of Paved Roads (ML or SR)

  C Centerline BL of Road (ML or SR)

  BL Topo Breakline

  CON Concrete or A/C Slab

  BRG Bridge

  EW Edge of Water

  GR Ground Shot

  DU Centerline Draw or Stream (Up)

  MIS Miscellaneous

  BNK Stream Bank

  PR Electic Riser Pole

TP   TPD Telephone Pedestal

  D Centerline Draw or Stream (Down)

  PIP Pipe Culvert

  TIL Tile Line

  PRO Profile Shot

  BD Bridge Deck

  BCL Bridge Centerline

  TOP Top of Bridge Pier

  BLS Bridge Low Steel

  TW Top of Water

  FO1D Fiber Optic Farmers Mutual Telephone - Quality D

  TL1D Telephone Line Windstream - Quality D

  EL1D Electric Line MiEnergy - Quality D

  TL1D Telephone Line Windstream - Quality D

  FO1D Fiber Optic Farmers Mutual Telephone - Quality D

  EL1D Electric Line MiEnergy - Quality D

D.1

UTILITY LEGENDSURVEY SYMBOLS

  CON Concrete or A/C Slab

  EW Edge of Water

  DU Centerline Draw or Stream (Up)

  MIS Miscellaneous

  BNK Stream Bank

  PR Electic Riser Pole

  TPD Telephone Pedestal

  D Centerline Draw or Stream (Down)

  BCL Bridge Centerline

  TOP Top of Bridge Pier

  BLS Bridge Low Steel

  FO1D Fiber Optic Farmers Mutual Telephone - Quality D

  TL1D Telephone Line Windstream - Quality D

  EL1D Electric Line MiEnergy - Quality D

  BM Bench Mark

  PCP Photo Control Point

  ENT Centerline BL of Entrance

  CP Control Point

  SCR Section Corner

  WC Wild Card (Misc. Field Shot)

  REF Reference Tie Point

  ROW Right of Way Mark

  SBR Size of Bridge

  PLG Location of General Photo

  DTM Photogrammetry Elv Control Check

  SNP Unpaved Shoulder

  SH Paved Shoulder

  EP Edge of Paved Roads (ML or SR)

  C Centerline BL of Road (ML or SR)

  BL Topo Breakline

  BRG Bridge

  GR Ground Shot

  PIP Pipe Culvert

  TIL Tile Line

  PRO Profile Shot

  BD Bridge Deck

  TW Top of Water

  TL1D Telephone Line Windstream - Quality D

  FO1D Fiber Optic Farmers Mutual Telephone - Quality D

  EL1D Electric Line MiEnergy - Quality D

QLD  Quality Level D Lowest guideline quality level 

QLA  Quality Level A Highest guideline quality level

Remark Abbreviations

Utility Data. 

Standard Guidelines for the Collection and Depiction of Existing Subsurface 

Sub-Surface Utility Mapping Quality Level is in accordance with CI/ASCE 38-02 



TP

TP

TP

SEC. 24

T-99N R-12W

Howard Center TWP.

SEC. 25

T-99N R-12W

Howard Center TWP.

H.D.P.E.

18" x 71'

C.M.P.

18" x 71'

C.M.P.

36" x 51'

C.M.P.

36" x 60'

C.M.P.

24" x 63'

(From Plans)

D.A.=19.5 Sq. Mi. -R

Conc. Slab Bridge

75'x28' 

Sta. 916+11.7

End Construction

Sta. 917+34.00

Proposed 100' X 44' CSS Bridge
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Elv 1,199.47

ex = -0.07'

K = 177

Len 100.00 ft

-0.27%+0.30%

VPI 916+11.70Elev. = 1199.10

Sta. 914+90.00

Begin Construction

Elev. = 1199.14

Sta. 917+34.00

End Construction

1194.47

+18 Lt.

1195.15

+71 Rt.

1188.71

+45 Lt.

1191.78

+79 Rt.

1188.34

+22 Lt.

1192.00

+44 Rt.

1193.74

+05 Rt.

1192.70

+57 Lt.
1194.53

+04 Lt.
Ditch Grade

-4.540% Lt.

+1.080% Rt. Ditch Grade

+1.860% Lt. Ditch Grade
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Survey Information

North Branch Turkey River 4.3 mi E of US 63

Howard County

BRFN-009-7(38)—39-45

 Bridge - Unspecified

PIN 18-45-009-010

Sap-0808.1

General Information

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

proposed replacement of the Iowa Hwy. 9 bridge over the North Branch of the 

Turkey River. Project datum and control information is provided by Design 

Survey Office. This project is a Partial DTM with Photo control. This survey 

request was for the Iowa Hwy. 9 corridor only.

Vertical Control

Vertical datum for this survey is NAVD88 (Computed using Geoid12b). GRS80 

Ellipsoidal Height was computed at project Pts. 2000-411, CRESCO, OREGON, 

CP1, CP2 & CP3 by conducting one concurrent 5 ½-hour static session. 

Additional benchmarks were placed throughout the project using a GNSS 

Base-Rover setup relative to Pt. CP1 and Pt. CP2. Two observations with a 

minimum of 4-hours between were collected and used in a weighted average.

This survey observed 1 NGS Control Monument with published NAVD88 height to 

compare to local ground control:

NGS 2nd. order class 0 mark designated CRESCO has a published Elev. Of 1297.75

Survey Elev. = 1297.79

This survey observed 1 local area county Control Monument with published 

NAVD88 height to compare to local ground control:

This survey observed 1 As-built plan bench mark to compare to local ground 

control:

BM 24B As-built Plans Project No. FN-9-7(6)—21-45 Culverts Elev. 1209.35 
BM 502 Survey Elev. = 1209.38

The vertical difference at this mark is +0.03 to be applied to as-built plan 

elevations.

Bridge seat elevation from As-built Plans FN-31 Design No. 158 = 1198.71

Bridge seat average elevation this survey = 1197.72

The vertical difference is -1.01 to be applied to as-built plan elevations.

This survey established two additional local bench marks:

BM 500 Survey Elev. = 1199.62

BM 501 Survey Elev. = 1201.81

 

Horizontal Control

The project coordinate system for this survey is Iowa RCS Zone 2 (U.S. Survey 

Feet). This survey control is relative to IaRTN reference stations. IaRTN 

Reference Station coordinates are relative to the National Reference Station 

network datum: NAD83 (2011) for Epoch 2010.00. Coordinates were determined by 

conducting one concurrent 5 ½-hour static session. Additional control points 

were placed throughout the project using a GNSS Base-Rover setup relative to 

Pt. CP1 and Pt. CP2. Two observations with a minimum of 4-hours between were 

collected and used in a weighted average. 

  

Alignment Information

The horizontal alignment for this survey is a retrace of As-built Plans 

Project No. FN-9-7(6)—21-45 Grade and Pave. Survey stationing was equated to 
the plan PI at Sta. 928+85.20 and run back and ahead without equation 

throughout the survey. 

Survey stationing relates to as built plan stationing as follows:

PI Sta. 955+52.00 As-built Plans Project No. FN-9-7(6)—21-45
Survey PI Sta. 955+51.58

PI Sta. 928+85.20 As-built Plans Project No. FN-9-7(6)—21-45
Survey PI Sta. 928+85.20

PI Sta. 902+19.46 As-built Plans Project No. FN-9-7(6)—21-45
Survey PI Sta. 902+19.91

Howard County Control mark designated 2000-411 has a published Elev. of 1266.13

Survey Elev. = 1266.26

G.1
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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. 

control as needed for construction or other surveying applications.
Future surveys will use primary project control to establish temporary 

 HORIZ. DATUM: NAD83(2011) EPOCH 2010.00

VERT. DATUM: NAVD88 

Ia. Regional Coordinate System Zone 2

recovery. No other reference ties are given. 
Coordinate listing from next sheet will be used with IaRTN for monument 

G.2
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Ia. Regional Coordinate System Zone 2

VERT. DATUM: NAVD88 

 HORIZ. DATUM: NAD83(2011) EPOCH 2010.00

HORIZONTAL AND VERTICAL PROJECT CONTROL COORDINATE LISTING
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Howard ROW: NHSN‐009‐7(39)‐‐2R‐45 PIN 18‐45‐009‐010
North Branch Turkey River 4.3 mi E of US 63 

PARCEL NO. OWNER NAME FEE FEE FEE EXCESS FEE T.E. MITIGATION OTHER HOUSE BUILDING(S) A/C ONLY TOTAL ACQ.
1 Mark A. Burke ‐ Fee .23 AC

1 Parcel "TOTALS 0.23 AC 0 AC 0 AC 0 AC 0 AC 0 AC 0 AC 0 AC 0 AC 0 AC 0 AC
0 SF 0 SF 0 SF 0 SF 0 SF 0 SF 0 SF 0 SF

EASE EASE EASE
STATE COUNTY CITY TEMP EASE BORROW
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COUNTY PROJECT NUMBER BRFN-009-7(38)--39-45 SHEET NUMBER J.1FILE NO. ENGLISH DESIGN TEAM Snyder & Associates, Inc. Howard

108-23A
08-01-08

1. Iowa 9 will be closed to traffic during construction. Traffic will be detoured as shown on Sheet J.2. Detour signage will be the
   responsibility of District 2.

2. Local access shall be maintained at all times.

TRAFFIC CONTROL PLAN
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FHWA #182161

FHWA #183090

FHWA #28811

Not to Scale
Road Closure

Detour Route
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CRESCO

Project Location

FHWA #28760



W.1BRFN-009-7(38)--39-45HOWARDSNYDER & ASSOCIATES, INC.

INFORMATION SHEET

LEGEND AND SYMBOL

Granular Shoulder

Existing Ground Line

Proposed Template

Proposed Topsoil Placement

Additional Topsoil Removal

Subrade Treatment

Existing Pipe\RCB

Proposed Pipe\RCB

Proposed Dike

Pavement 

Topsoil (Class 10)

Select Loams And Clay-Loams

Select Sand

Unsuitable Type A Disposal

Unsuitable Type B Disposal

Unsuitable Type C Disposal

Shale

Waste

Broken and Weathered Rock

Solid Rock

Boulders

CROSS SECTION

Class 10 Materials

All Elements Associated with Proposed Entrances

      and do not depict soil stratification.
      cross sections are only for the purpose of calculating template quantities 
Note: Vertical or near vertical lines connecting soil layers at edges of 
 
Note:  All layer lines and descriptions identify layers above the line.

(COVERS SHEET SERIES W, X, Y, & Z)

Existing Right-of-Way Limit

OF CROSS SECTION SHEETSSYMBOL LEGEND 

ROW

Proposed

ROW

Existing

ROW

Temporary

Proposed Right-of-Way Limit

Temporary Right-of-Way Limit

LINE STYLE LEGEND OF CROSS SECTION SHEETS (ROAD)

LINE STYLE LEGEND OF CROSS SECTION SHEETS (SOILS)

Slope Dressing Only
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