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Iypical Roadway Section - Center Crown

Note:

Normal sections shown may be

TYPICAL CROSS SECTIONS AND DETAILS
STEPHENS STATE FOREST - LUCAS UNIT

appropriately moditied tor STATION 70 STATION | [OCATION WIDTH
areas specifical ly designated 0+00 o439 | L AKE/CAMPGROUND | 12
. 100+00 115406 | HEADING WEST 12 e
by the tngineer. 200400 213162 | WEST L00P 12 =
300+00 30480 | CAMPGROUND 12 =
400+00 I11+77 | SOUTH LOOP 12 st
500+00 571402 | MAIN ROAD 18’ .
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Flowable —

bieris
VOraEr

"~ Floodatle Backfil

24" min. == _,:
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Porous Backfill Becding
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p== 24" min.

_ .-TRENL‘:H INSTALLATION

H<4

Pipe Culvert

-E (040 0+2T)

(Mimimum)

CLASS "C' BEDDING & BACKFILL

— Matural Ground,

aat or fill line

Porous Backfil Hi-.1-_1i-:-'_E@} . TRE”:H INSTALLATION

ruct embankment to this

fine before placing culvart

FILL INSTALLATION |
(FOR RIGID PIPES ONLY)

CLASS 'B' BEDDING & BACKFILL

Denotes pay limits for flooded backll

®

ELONGATED PIPE - I

Floodable BackTill

G

L

Pavement Width

7 ]

Refer to DR-104 for minimun and maximum allowable
cover (H) for the particular knd of pipe culvert.

@ The backfill adjacent to and above the pipe culvert may
be placed in conjunctior with normal embankment
construction. Thoroughly tamp the embankment within
the limits shown.

@ Take extra care to ensue complete and satisfactory
tarmping of backfill mateial in the area immediately
adjacent to the lower pation of pipe.

@ Carefully shape excavaion below groundline either
using a template conforming lo actual dimension and
shape of the pipe or using other means, If using other
means, check with a tenplate conforming to the actual
dimension and shape olthe pipe.

@ Mor culverts backfilled by flocding, placs a cobealve sl
plug at the inlet, outlet, and, when necessary, sides,
prior to flooding.

(5) 4-inch Porous Backfill bxdding. 2-inch Floodable Backfill
bedding may be used under unsealed rigid pipe.

@ Extend Porous Backfill twough the outlet end soil plug
when used for bedding.

@" Cluantity calculations are based upon a 1:1 slope and
minimum trench dimendon. Actual slope of trench may
vary based upon Contrector's operations,

Ground Line at time of pipe installation. When existing
ground exceeds 5 feet cepth over pipe, backfill and
compaction by flooding & not required mare than 5 feet
above the pipe.

@ Where a corrugated meal pipe culvert requiring
elongation is to be instaled (o counteract deformation
caused by backfill), corplele elongation using a means
approved by the Enginear. Elongation may be
developed either as par of shop fabrication or field
inatallotion. Inatall with dlongated asxis vertical.

Possible Contract ltems:
Flowable Morlar
Flooded Backfill
Excavation, Clazs 20

Passible Tabulations:
104-3
104-4

REVISION
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Length of Porous Bacsfill Bedding

TYPICAL SECTION - SOIL PLUG

REVISIONS: Changed “Porous Backfil'io “Porous Backdll Bedoing” for clarty. Modiflad
trench installation datad for H=4' to clardfy pay imits,
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Refer to DR-121 for pipe joirt connection and wrapping.
Refer to DR-101 for culvert bedding and backfill,

+ Roadway

——— Flow Line as consiructed

Design Flow Line

COVER

(EN
CONSULTANT:

Refer to DR-104 for minimum and maximum allowable cover

¥ (Min. Allowabie for the particular kind of culvart.

—Irlat CAMBER

Camber is the dimension line between inlet and outlet
—— = = elevation. Some settlement of the structure is usually
‘ | ; = ’ anticipated, resulting in the cesign flow line between inlet and
= WM. COVEr over pia
Snecified Camber

outlet. Camber is developeduniformly from inlet and cutlet to

n median shall be 3"

L Specified Carmer a point beneath the outside shoulder lines of the roadway and
Linifarm Camber is uniform between those ponts, as indicated. The Normal

- -1 Camber indicated in the "Allewable Camber Tables" should
be used unless specific camoer values are indicated
slzewhers in e plans,

TYPICAL INSTALLATION DUAL ROADWAY

f?} Camber for concrete pipz is created by placing pipe
sections tight at the bottam of the joint with variable
opening at top of joint. Camber for corrugated metal pipe
lo be done as directed by the Engineer.

NATURAL RESOURCES
ENGINEERING SERVICES - WALLACE BUILING
502 E. 9TH ST., DES MOINES, |A 50319-0034
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= |~ Variable
| Design Cover | Mormal Pipe Maximum QIOWA DOT New %:) o
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== {fest) (feet) ) {feet) DR'1 02
- STANDARD ROAD PLAN} =4 |
Ll L) i 12 REVISIONS: New, Aaplaces RF-308. —]
15 0.25 g” 1.3 —]
20 0.33 42 14 e T iR —
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ALLOWABLE CAMBER TABLES (COVER AND CAMBER) B.04




CONSULTANT:
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shift adjacent to the culvert : La WHERE CULVERT MATCHES NORMAL FORESLOPE

TYPICAL INSTALLATION PLAN
WHERE SPECIAL BERM |5 REQUIRED
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CONCRETE CULVERT PIPE
CLASS "B" BEDDING

(H} MAXIMUM ALLOWABLE COVER IN FEET

DIAMETER
OF PIPE'D" | 45000 2000D 3000D 3750D
Inches [Classll) | (Classlll) | (Class V) | (Class V)
18 11 13 20 25
24 12 14 21 26
36 13 18 23 28
48 14 19 24 29
60 14 17 24 29
72 14 17 24 30
84 15 17 25 30
96 15 18 25 31
108 15 18 26 32
CONCRETE CULVERT PIPE
CLASS "C" BEDDING
oiAMETER | (H) MAXIMUM ALLOWABLE COVER IN FEET
OF PIPE'D' | 15000 2000D 30000 3750D
inches [Class ) | (Glass i) | (ClassIv) | (Class V)

18 9 12 18 22
24 10 13 19 23
36 11 14 20 24
48 11 15 21 25
) 12 15 21 2
72 12 18 22 26
84 13 18 22 27
96 13 16 23 27
108 13 17 23 28

DESIGN CRITERIA FOR CONCRETE PIPE

The height of cover tables have been prepared from cata in
the "Concrete Pipe Design Manual™ published by the American
Concrete Pipe Assodation using the values listed below,

FOR EMBANKMENT CONDITIONS
Fill Material Density = w = 1201bs. percu, f.
Settlement Ratio = mgd = +05
* = Wy = 013
Projection Ratic = p = 0.9 (Class "C" bedding)
= p = 0.7 (Class "B" beiding)
Factor of Safety = F.5. =1.33 on Ultimate Strength

* Using a ratio of lateral to vertical earth pressure (k) of
0.37 (saturated yellow clay) and a coefficient of
internal friction (u) of 0.34,

The values shown for concrete pipe were calculated fr
concrete pipe placed under embankment conditions. These
values do not apply to to design and installation of sanitary
sewer except where sanifary sewer would be placed snder
embankment conditions.

When unclassified pipe is specified, furnish and install
a class of pipe meeting the requiremeants on the charl.

Far Steel Round Pipe, the Centractor may choaose the type of
corrugated pipe and installation to furnish as long as the
selection conforms to the limis indicated for the type specified.

When furnishing Steel Arch Fpe, furnish pipe with cormugations
as specified in plans.

Minimum allewable cover for zoncrete and metal pipe is
2 feet for roadway culverts ard 1 foot for entrance culverts.

Maximum cover for all sizes énd installations of concrete arch
pipe is 12 feet.

For all sizes and installations of polyethylene pipe:

minimum cover = 2 fest
maximum cover = 24 feet for 12 to 24 inch pipes
20 feet for 20 to 48 inch pipes

Where a pipe size net listed in the table is required, the 'H'
indicated for the next smallersize will 2pply.

Special installations may be designed to exceed Indicated
maximumallewable cover by specific modification of one or
more of the following conditions:

1. Bedding Class

2. Pipe Strength (including special design pipe)

3. Type of backfill or cover matedal

4. Compaction requirements for backfill or cover materal
5. Controlled trench wilth

Where site conditions faver sich modifications, significant
economy may result from special design installations and these
should be considered. Spacizl designs will specify particular
medification of construction requirements or design criteria as
applicable. Necessary modifikations of normal requirements
will not ardinarily be paid for seperately but will be included in
the price bid for culvert pipe.

REVISION

(JIOWADOT =

STANDARD ROAD PLAN|-OR-104

.

=

=

2

o

@)

L.

ol £3

= 0 22

Z oz w o

w o 2
<< .

29 i
Ll

=@ c

< x 0=

[ - zZaQ

W go

Ox of

<2 it

=< 5o

0Oz "

LUCAS COUNTY
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TYPICAL CROSS SECTIONS AND DETAILS

z
8

J
ol

REVISION

REVISHONE: Added general nobe reganing masdimJam cover on concrebe arch plpes,
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ESTIMATED PROJECT QUANTITIES

GENERAL NOTES

ITEM NO. ITEM UNIT TOTAL
1 2102 - EMBANKMENT-IN-PLACE, CONTRACTOR FURNISH CY 50
2 2125 - RESHAPING/CLEANING DITCHES STA 11
3 2127 - RECONSTRUCTION OF ROADBED - BLADING/SHAPING STA 91.7
4 2312 - GRANULAR SURFACING ON ROAD, CRUSHED STONE, CLASS A TON 750
5 2312 - GRANULAR SURFACING ON ROAD, CRUSHED STONE, 1.5-INCH TON 1609
6 2312 - GRANULAR SURFACING ON ROAD, CRUSHED STONE, 3-INCH MINUS TON 422
7 2417 - CULV, CMP RDWY, 18" LF 140
8 2417 - CULV, CMP RDWY, 24" LF 100
9 2417 - CULV, CMP RDWY, 36" LF 120
10 2417 - CULV, BAND, CMP RDWY, 36" EACH 4
11 2507 - ENGINEERING FABRIC SY 100
12 2507 - REVETMENT, CLASS E TON 80
13 2507 - EROSION STONE TON 20
14 2518 - SAFETY CLOSURE EACH 3
15 2528 - TRAFFIC CONTROL LS 1
16 2533 - MOBILIZATION LS 1
ESTIMATE REFERENCE INFORMATION
ITEM
NO. DESCRIPTION
1 A. For culvert extension backfill.

c
3 | A
B.
c
44
B.
7-10
B.
G
113 A,
B.
14 | A

I

A. See typical ditch detail sheet B.02

DNR Field Engineer will identify actual limits.

. Waste spoil on site at the direction of DNR Field Engineer.

Repair all potholes by scarifying sumounding area to depth of pothole and recompacting.
Re-establish roadway crown - 4% positive drainage each way from centerline; 4% across the width in banked sections.

. Remove any high shoulder areas, before spreading new rock.

A. Afinal leveling of the aggregate after being dumped, is required.

From DOT approved source.

C. Approximate 4-inch depth for 3-inch minus, 3-inch depth for Class A and 1.5-inch.

A. DNR Field Engineer will identify inlet locations when needed.

Remove existing culverts and dispose of off project site.

. From DOT approved source.

DNR Field Engineer will identify limits of placement.
From DOT approved source.

. Follow current lowa DOT Standard Specifications section 2518 for closure requirements.

Verify actual locations and elevations with DNR Engineer.

All work shall conform to and be performed in accordance with all applicable codes and
ordinances.

The contractor shall visit the site and inspect the project area and thoroughly familiarize
themselves with the actual job conditions prior to bidding and the start o?work. Failure to
visit the project site shall not relieve the contractor from performing the work in accordance
to the plans, specification, special provisions and contract.

The contractor shall verify, at the site, all dimensions and conditions shown on the plans and
shall notify the DNR Engineer of any discrepancies, omissions, and/or conflicts prior to
proceeding with the work.

It shall be the contractor’s responsibility to provide waste areas or disposal sites for excess
material (excavated material or broken concrete) which is not desirable to be incorporated
into the work involved on this profect. No payment for overhaul will be allowed for material
hauled to these sites. No material shall be placed within the right-of-way, unless specifically
stated in the plans or approved by the DNR Engineer.

The contractor shall not disturb desirable grass areas and desirable trees outside the
construction limits. The contractor will not be permitted to park or service vehicles and
equipment or use these areas for storage of materials. Storage, parking and service areas
will be subject to the approval of the DNR Engineer.

Where utilities and fixtures are shown as Existing on the plans or encountered within the
construction area, it shall be the responsibility of the contractor to notify the DNR Engineer
of those utilities prior to the beginning of any construction. The contractor shall be afforded
access to these facilities for necessary modification of services. Underground facilities,
structures and utilities have been plotted from available surveys and records and therefore
their locations must be considered approximate only. It is possible there may be others, the
existence of which is presently not known or shown. It is the contractor’s responsibilit¥ to
determine their existence and exact location and to avoid damage thereto. No claims for
additional compensation will be allowed to the contractor for any interference or delay
caused by such work.

The contractor shall shape graded area to maintain surface drainage. All elevations are to
finish grade.

The contractor is expected to have materials, equipment, and labor available on a daily basis
to install and maintain erosion control features on the project. This may involve seeding, silt
fence, rock ditch checks, silt basins or silt dikes.

CONSULTANT:

IOWA DEPARTMENT OF

502 E. 9TH ST., DES MOINES, IA 50319-0034

NATURAL RESOURCES

ENGINEERING SERVICES - WALLACE BUILING
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COMELLTAMNT:

24" CMP
14+80
60 LF

Cmbankment
35+00
50 CY
Ditch Cleaning
14+30 15+30
15TA

36" CMP
35
60 LF

I '
A
iy

3

Blzding/Shaping
304+80
4.85TA

:
:
5
3

251A
42450 43+10
0.€STA

36" C\MP PLUS BAND

1.5" Rock
20 LF
Remrove/Relay

NATURAL RESOURCES

101 TON Blading/Shaping

IOWA DEPARTMENT OF

&
+
J
o

Safety Closure
300+00

304+80
2 EACH

46.39 STA
115+06
15.C6 STA

Revetment, Class E
35+00

JOTON

!

00+

[ agsiAa |
1
| 15"Rock |
| 300-00 | 304+80 |
| 101TON |
|
| SafetyClosure |
[ 30000 |
| om0 |
| 2EACH |

Erosion Stone
6+75
12+50
14+80
5 TON EACH

1.5" Rock

&
+
Ve
o

974TON

3-INCH MINUS
00 115406
422TON

EIII

Safety Closure

SITE PLAN

18" CMP L EACH
6+75
JOLF
12450

30 LF

STEPHENS STATE FOREST - LUCAS UNIT

H
=




Ditch Cleaning

:
E
-

55TA

Blading/Shaping
213+62
13.62STA

i
I

1.5" Rock
213+62
286 TON

:
I

18" CMP
202+50
40LF

Erosior Stone
202+50

5TON

Safety Closure

1 EACH

Blading/Shaping
100+00 115+06
15.C6 5TA

3-INCH MINUS
115+06
422TON

ﬁ
8

36" CMP
101+00

Revetment, Class E
101+00
20TON

&

COMELLTAMNT:

IOWA DEPARTMENT OF

SITE PLAN

STEPHENS STATE FOREST - LUCAS UNIT

NATURAL RESOURCES
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