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100-P01 UTILITIES: Utilities that the Engineer has been made aware of are shown on the 
plans. Other utilities may exist that are not shown. Underground utility locations 
are approximate and not all utilities are shown on the plans. The location and 
elevations are unknown. The Contractor will be liable for any costs resulting from 
damage to utilities or pipelines. 

Utility companies will move or adjust conflicting facilities that are not designated 
for relocation in the plan documents. Coordinate work with the utility companies 
affected by the project.

Dakota Valley Electric will replace two poles at the North end of the project with 
taller poles due to grade raise.

Dickey Rural Telephone will adjust their facilities at the North box location and at 
the SE public road.  The remainder of the line will stay in place. 

107-710 HAUL ROADS: Before submitting a proposal contact the appropriate State, 
County, or City officials to determine if there are any roads that will be designates 
as “no haul roads”. 

203-P01 COMMON EXCAVATION: Benching of the existing roadway in-slopes shall be 
required. Each bench shall be thoroughly compacted before additional 
embankment is placed. A scarifying, re-compacting, and benching shall be 
included in bid price for “Common Excavation–Type B”. “Common Excavation–
Type B” shall be paid at plan quantity.

203-P02 TOPSOIL: Arrangements for topsoil storage area shall be made if room isn’t 
available within the right-of-way. No payment will be made for additional handling 
of topsoil that is moved to provide additional excavation area between proposed 
grading limits and the right-of-way. The bid item “Topsoil” includes all labor, 
materials, and equipment associated with stripping, stockpiling, and re-spreading 
the topsoil. Topsoil shall be spread evenly over the entire disturbed area, except 
26-foot roadbed, approaches, and riprap. Topsoil will not be measured separately 
and will be paid at plan quantity. 

203-P03 MANDATORY BORROW AREA: This project contains a mandatory borrow site 
that will also serve as a wetland mitigation site. The roadway east of bridge #135-
06.0 will serve as this area. A plan and profile sheet with details of this work is 
included in section 75 of these plans and cross sections are contained in section 
200. Topsoil and borrow from this location shall not be measured separately and 
will be paid at plan quantity. All additional borrow required for the project shall be 
provided by the BORROW-EXCAVATION bid item. 

203-P04 BORROW-EXCAVATION: The Contractor shall be responsible for obtaining areas 
to provide suitable “Borrow” material, and shall bear all costs obtaining, opening, 
and restoring the site. Compaction of Embankment material shall be in 
accordance with Section 203.04 E.3 of the Standard Specifications. The price bid 
for “Borrow-Excavation” includes all royalties, utility, environmental and cultural 
clearances, site restoration, and any other costs associated with obtaining, 
transporting, and placing borrow material. 

 Several landowners have indicated they are willing to provide borrow material: 
 SW of site – Lynn Halmrast (701) 219-9918 
 SE of site – Art Solberg (701) 439-2935 
 NE of site & off site – Ray Zajac (701) 640-5096 

251-P01 SEEDING: All disturbed areas within the right-of-way shall receive “seeding class 
II” except for the wetland areas. Wetland areas will receive “wetland seed mix”. 

253-P01 MULCHING: All disturbed areas are to be straw mulched prior to seeding. 
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ENVIRONMENTAL COMMITMENTS (EC): Sargent County, the North Dakota Department of Transportation, 
and the Federal Highway Administration have made environmental commitments to secure approval 
of this project. The environmental commitments are as follows: 

EC-1: Unavoidable permanent impacts will be mitigated onsite, adjacent to the project, or at a NDDOT 
approved mitigation site or bank.  

ACTION REQUIRED /TAKEN: 2.11 acres of permanent USACE impacts to jurisdictional waters and to 
EO11990 wetlands will require mitigation.  Sargent County will mitigate jurisdictional and EO 11990 
impacts near the site (section 35 T132N R53W / section 2 T131N R53W 1.0 acres), and at a Ducks 
Unlimited mitigation bank to be determined.  1.99 acres of temporary impacts will result from 
construction.  Temporary impact areas will be graded to preconstruction contours.   

1 A wetland Jurisdictional Determination was issued by the USACE on 09/09/15; NWO-2015-1482-BIS.
2 All impacts to natural wetlands (natural/jurisdictional and natural/non-jurisdictional), regardless of size, as well as impacts greater than 0.10 acre to artificial/jurisdictional wetlands require mitigation.  
3 All artificial/non-jurisdictional, deep water (impacts greater than 6.6 feet), Other Waters less than 300 linear feet (determined by the USACE on a case by case), and temporary impacts do not require mitigation.  

EC- 2: The structure shall not act as a barrier to the movement of fish and other aquatic organism in the 
river channel under any flow conditions.   

ACTION REQUIRED /TAKEN: The box culvert and associated riprap will be countersunk 
approximately one foot below the existing grade of the stream bed, as shown in the plans. 

EC- 3: No construction or demolition activities will take place during the spawning season in the Wild Rice 
River from April 15 to June 1. 

EC-4:  The Contractor shall prevent the introduction of ANS into North Dakota waters, or transport of aquatic 
vegetation to or from any waters of the state, or transport of any aquatic vegetation into the state. 

ACTION TAKEN/REQUIRED:   The contractor shall follow the North Dakota Game and Fish 
Department’s (NDGFD) Administrative Rules 30-3-06 for compliance with ND Century Code Chapter 
20.1-17 on Aquatic Nuisance Species (ANS).  Contractor shall notify the NDGFD at least 72 hours prior 
to the placement IN or ON the waters of the State of North Dakota of any and all vehicles, vessels, 
pumps and equipment that will be used in the project, to allow the Department sufficient time to 
inspect any and all such equipment for ANS. The NDGFD ANS Coordinator, Fred Ryckman, shall be 
contacted by phone (701.770.0920) or e-mail fryckman@nd.gov for equipment inspections, or any 
additional information regarding ANS prevention protocol. 
 

PERMITS REQUIRED:  NDPDES (North Dakota Pollutants Discharge Elimination System) – to be obtained by the 
contractor. The owner of the permit shall be listed as Sargent County. 
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Estimated Quantities

Sargent County, North Dakota

ESTIMATE OF QUANTITIES

SPEC CODE ITEM DESCRIPTION UNIT

PARTICIPATING 
(BRO) 

QUANTITIES

NON-
PARTICIPATING 

QUANTITIES
103 0100 CONTRACT BOND L SUM 0.75 0.25
202 0108 REMOVAL OF STRUCTURE-SITE 1 L SUM 1
202 0109 REMOVAL OF STRUCTURE-SITE 2 L SUM 1
202 0110 REMOVAL OF STRUCTURE-SITE 3 L SUM 1
202 0170 REMOVAL OF CULVERTS-ALL TYPES AND SIZES LF 180 30
203 0102 COMMON EXCAVATION-TYPE B CY 3043 600
203 0109 TOPSOIL CY 2591 1728
203 0116 TOPSOIL MANDATORY BORROW AREA CY 815
203 0117 MANDATORY BORROW CY 3570
203 0140 BORROW-EXCAVATION CY 22500 21400
210 0051 BOX CULVERT EXCAVATION SITE 1 L SUM 1
210 0052 BOX CULVERT EXCAVATION SITE 2 L SUM 1
210 0128 CHANNEL EXCAVATION-SITE 1 L SUM 1
210 0129 CHANNEL EXCAVATION-SITE 2 L SUM 1
210 0209 FOUNDATION FILL TON 2650
210 0202 FOUNDATION PREPARATION-SITE 1 L SUM 1
210 0203 FOUNDATION PREPARATION-SITE 2 L SUM 1
210 0225 FOUNDATION FILL - TYPE 1 CY 1240
216 0100 WATER MGAL 200 200
251 200 SEEDING CLASS II ACRE 5.1 2.4
251 1000 WETLAND SEED ACRE 1.04 1
251 2000 TEMPORARY COVER CROP ACRE 6.14 3.4
253 0101 STRAW MULCH ACRE 6.14 3.4
255 0102 ECB TYPE 2 SY 320
256 0201 RIPRAP GRADE II TON 446
260 0100 SILT FENCE UNSUPPORTED LF 2905 2400
260 0101 REMOVE SILT FENCE UNSUPPORTED LF 2905 2400
261 0112 FIBER ROLLS 12IN LF 465 15
261 0113 REMOVE FIBER ROLLS 12IN LF 200
262 0100 FLOATATION SILT CURTAIN LF 130
262 0101 REMOVE FLOATATION SILT CURTAIN LF 130
302 0356 AGGREGATE SURFACE COURSE CL 13 TON 1360 950
606 1211 12FT X 11FT PRECAST RCB CULVERT LF 56
606 3211 DBL 12FT X 11FT PRECAST RCB CULVERT LF 56
606 5211 12FT X 11FT PRECAST RCB END SECTION EA 2
606 7211 DBL 12FT X 11FT PRECAST RCB END SECTION EA 2
702 0100 MOBILIZATION L SUM 0.75 0.25
704 1000 TRAFFIC CONTROL SIGNS UNIT 441
704 1052 TYPE III BARRICADES EA 10
704 1060 DELINEATOR DRUMS EA 10
709 0151 GEOSYNTHETIC MATERIAL TYPE R1 SY 1610
714 5035 PIPE CORR STEEL .064IN 24IN LF 120
714 5820 END SECT CORR STEEL .064IN 24IN EA 4
754 0805 OBJECT MARKERS - CULVERTS EA 4
900 1000 TEMPORARY STREAM DIVERSION EA 1

This document was
originally issued and 

sealed by
Michael L. Bassingthwaite,

Registration Number
PE-4788,

On 03/28/2016 and the original 
document is stored at the

Sargent County Court House
Forman, North Dakota



3/29/2016 1:15:06 PM Q:\2011\W11s\W1100158\CADD\Design\SHEETS\SECTION 10\BasisEstimate.docm

STATE PROJECT NO. SECTION
NO.

SHEET
NO.

ND BRO-0041(012) 10 1

Basis of Estimate

Sargent County, North Dakota

BASIS OF ESTIMATE

203 BORROW – EXCAVATION

Plan dimension less structural fill plus 35% for shrinkage

210 FOUNDATION FILL 1.875 Ton/CY

210 FOUNDATION FILL – TYPE 1 1.5 Ton/CY

216 WATER

Common Excavation 6 gal/CY
Borrow 6 gal/CY
Dust Palliative 25 Mgal/Mile
Aggregate Surface Course 30 gal/Ton

256 RIPRAP GRADE II 1.5 Ton/CY

302 AGGREGATE SURFACE COURSE CL13

4” Depth, 22’ Top Width. 2’ Sloughs 1.875 Ton/CY
Field Approach 10 Tons/EA
Public Road Approach 100 Tons
Private Drive Relocation 100 Tons
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100 2

D3-36 36"x6" STREET NAME SIGN (Sign and installation only) 6 48"x48" SHOULDER WORK
G20-1-60 60"x24" ROAD WORK NEXT __ MILES 34 48"x48" RIGHT or LEFT SHOULDER CLOSED
G20-1b-60 60"x24" WORK IN PROGRESS/ NO WORK IN PROGRESS (Sign and installation only) 26 48"x48" RIGHT or LEFT SHOULDER CLOSED AHEAD or __ FT.
G20-2-48 48"x24" END ROAD WORK 19 48"x48" SURVEY CREW AHEAD
G20-4-36 36"x18" PILOT CAR FOLLOW ME (Mounted to back of pilot car) 18 48"x48" BRIDGE PAINTING AHEAD or __ FT.
G20-10-108 108"x48" CONTRACTOR SIGN 64 48"x48" MATERIAL ON ROADWAY
G20-50a-72 72"x36" ROAD WORK NEXT __ MILES RT & LT ARROWS 37 48"x48" FRESH OIL LOOSE ROCK
G20-52a-72 72"x24" ROAD WORK NEXT __ MILES RT or LT ARROW 30 24"x24" TAKE TURNS (6" D letters) (Mounted on stop sign post)
G20-55-96 96"x48" SPEED LIMIT ENFORCED - MINIMUM FEE $80 WHEN WORKERS PRESENT 59
M1-1-36 36"x36" INTERSTATE ROUTE MARKER (Post and installation only) 10
M1-4-24 24"x24" U.S. ROUTE MARKER (Post and installation only) 10
M1-5-24 24"x24" STATE ROUTE MARKER (Post and installation only) 10
M3-1-24 24"x12" NORTH (Mounted on route marker post) 7
M3-2-24 24"x12" EAST (Mounted on route marker post) 7
M3-3-24 24"x12" SOUTH (Mounted on route marker post) 7
M3-4-24 24"x12" WEST (Mounted on route marker post) 7
M4-8-24 24"x12" DETOUR (Mounted on route marker post) 10 7 70
M4-9-30 30"x24" DETOUR ARROW RIGHT or LEFT/AHD AND RT or LT 15
M4-10-48 48"x18" DETOUR ARROW RIGHT or LEFT 23
M5-1-21 21"x15" ARROW AHD AND RT or LT(Mounted on route marker post) 2 7 14
M5-2-21 21"x15" ARROW AHD UP & RT or LT (Mounted on route marker post) 7
M6-1-21 21"x15" ARROW RT or LT (Mounted on route marker post) 3 7 21
M6-2-21 21"x15" ARROW UP & RT or LT (Mounted on route marker post) 7
M6-3-21 21"x15" ARROW AHD (Mounted on route marker post) 5 7 35
R1-1-48 48"x48" STOP 32
R1-1a-18 18"x18" STOP and SLOW PADDLE Back to Back 5
R1-2-60 60"x60" YIELD 29
R2-1-48 48"x60" SPEED LIMIT __ 39
R2-1a-24 24"x18" MINIMUM FEE $80 (Mounted on Speed Limit post) 10 SPECIAL SIGNS
R3-7-48 48"x48" LEFT or RIGHT LANE MUST TURN LEFT or RIGHT 35
R4-1-48 48"x60" DO NOT PASS 39
R4-7-48 48"x60" KEEP RIGHT SYMBOL 39
R5-1-48 48"x48" DO NOT ENTER 35
R6-1-36 36"x12" ONE WAY RIGHT or LEFT 13
R7-1-12 12"x18" NO PARKING 11
R10-6-24 24"x36" STOP HERE ON RED 16
R11-2-48 48"x30" ROAD CLOSED 2 28 56
R11-2a-48 48"x30" STREET CLOSED 28
R11-3a-60 60"x30" ROAD CLOSED __ MILES AHEAD LOCAL TRAFFIC ONLY 31
R11-3c-60 60"x30" STREET CLOSED __ MILES AHEAD LOCAL TRAFFIC ONLY 31
R11-4a-60 60"x30" STREET CLOSED TO THRU TRAFFIC 31
W1-3-48 48"x48" RIGHT or LEFT SHARP REVERSE CURVE ARROW 35
W1-4-48 48"x48" RIGHT or LEFT REVERSE CURVE ARROW 35
W1-4b-48 48"x48" DOUBLE RIGHT or LEFT REVERSE CURVE ARROW 35
W1-6-48 48"x24" LARGE ARROW 26
W3-1-48 48"x48" STOP AHEAD SYMBOL 35
W3-3-48 48"x48" SIGNAL AHEAD SYMBOL 35 TRAFFIC CONTROL SIGNS                                                                                           TOTAL UNITS
W3-4-48 48"x48" BE PREPARED TO STOP 35
W3-5-48 48"x48" SPEED REDUCTION AHEAD 35
W4-2-48 48"x48" RIGHT or LEFT LANE TRANSITION SYMBOL 35
W5-1-48 48"x48" ROAD NARROWS 35
W5-8-48 48"x48" THRU TRAFFIC RIGHT LANE 35
W5-9-48 48"x48" ROAD WORK TRAFFIC ONLY DOWN & LT or RT ARROW 35
W6-3-48 48"x48" TWO WAY TRAFFIC SYMBOL 35
W8-1-48 48"x48" BUMP 35
W8-3-48 48"x48" PAVEMENT ENDS 35
W8-7-48 48"x48" LOOSE GRAVEL 35
W8-9a-48 48"x48" SHOULDER DROP-OFF 35
W8-11-48 48"x48" UNEVEN LANES 35
W8-12-48 48"x48" NO CENTER STRIPE 35
W8-53-48 48"x48" TRUCKS ENTERING HIGHWAY 35
W8-54-48 48"x48" TRUCKS ENTERING AHEAD or __ FT. 35
W8-55-48 48"x48" TRUCKS CROSSING AHEAD or __ FT. 35
W8-56-48 48"x48" TRUCKS EXITING HIGHWAY 35
W9-3a-48 48"x48" CENTER LANE CLOSED SYMBOL 35
W12-2-48 48"x48" LOW CLEARANCE SYMBOL 35
W13-1-24 24"x24" __ MPH ADVISORY SPEED PLATE (Mounted on warning sign post) 11
W13-4-48 48"x60" RAMP ARROW 39
W14-3-48 48"x36" NO PASSING ZONE 23
W20-1-48 48"x48" ROAD WORK AHEAD or _FT or _ MILE 35
W20-2-48 48"x48" DETOUR AHEAD or __ FT 1 35 35
W20-3-48 48"x48" ROAD or STREET CLOSED AHEAD or __ FT. 6 35 210
W20-4-48 48"x48" ONE LANE ROAD AHEAD or __ FT. 35
W20-5-48 48"x48" RIGHT or LEFT LANE CLOSED AHEAD or __ FT. 35
W20-7a-48 48"x48" FLAGGING SYMBOL 35
W20-7k-24 24"x18" __ FEET (Mounted on warning sign post) 10
W20-8-48 48"x48" STREET CLOSED 35
W20-51-48 48"x48" EQUIPMENT WORKING 35
W20-52-54 54"x12" NEXT __ MILES (Mounted on warning sign post) 12
W21-1a-48 48"x48" WORKERS SYMBOL 35
W21-2-48 48"x48" FRESH OIL 35
W21-3-48 48"x48" ROAD MACHINERY AHEAD  or __ FT 35

UNITS 
SUB 

TOTAL

Sargent County, North Dakota

10

Traffic Control Devices List

35

NOTE:
If additional signs are 
required, units will be 
calculated using the formula 
from Section III-19.06 of the 
Design Manual.
http://www.dot.nd.gov/

441

STATE

ND

PROJECT NO.

35

BRO-0041(012)

UNITS 
PER 

AMOUNT

35
11

35

AMOUNT 
REQUIRED

SIGN 
SIZE

W21-5-48

DESCRIPTION

35
35
35

UNITS 
PER 

AMOUNT

UNITS 
SUB 

TOTAL

SIGN 
NUMBER

SIGN 
NUMBER

SIGN 
SIZE DESCRIPTION AMOUNT 

REQUIRED

W21-5b-48
W21-6a-48
W21-50-48
W21-51-48

W21-5a-48

W22-8-48

EACH

10
EACH
EACH

EACH

EACH

EACH
EACH
EACH

QUANTITY

704-1065
704-1067
704-1070
704-1072

704-1087

VERTICAL PANELS - BACK TO BACK

EACH
EACH
EACH

EACH

EACH

EACH
EACH

EACH

704-1044
704-1043

ATTENUATION DEVICE-TYPE B-55

FLEXIBLE DELINEATORS

SHORT TERM 4IN LINE - TYPE NR
FLASHING BEACON - POST MOUNTED

SF
LF
EACH
EACH
LF

EACH
LF

SPEC & CODE

DESCRIPTION

FLAGGING704-0100 MHR

704-1000

SPEC & 
CODE

UNIT

TYPE I BARRICADES
TYPE II BARRICADES

SEQUENCING ARROW PANEL - TYPE C - CROSSOVER
TYPE B FLASHERS
OBLITERATION OF PVMT MK
PORTABLE PRECAST CONCRETE MED BARRIER
PRECAST CONCRETE MED BARRIER - STATE FURNISHED
RAISED PAVEMENT MARKERS
SHORT TERM 4IN LINE - TYPE R

704-1088
704-1095
704-1500
704-3501

TUBULAR MARKERS
DELINEATOR

762-0420

704-1060 DELINEATOR DRUMS

SEQUENCING ARROW PANEL - TYPE A
SEQUENCING ARROW PANEL - TYPE B
SEQUENCING ARROW PANEL - TYPE C

704-1041

TRAFFIC CONES

762-0430
772-2110

ATTENUATION DEVICE-TYPE B-65
ATTENUATION DEVICE-TYPE B-70

EACH

704-3510
762-0200

704-1081
704-1085
704-1086

704-1050
704-1051
704-1052 TYPE III BARRICADES
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STATE PROJECT NO. SECTION
NO.

SHEET
NO.

ND BRO-0041(012) 170 1

 

100-P01 SCOPE OF WORK: This project shall consist of the removal of 3 bridges and 1 large 
culvert crossing and the installation of RCB at 2 of the removal locations.

202-P01 REMOVAL OF STRUCTURE-SITE 1: The existing structure to be removed at this location
consists of a single span concrete/steel girder bridge 29 feet in length. The existing 
roadway embankments have been washed away at this location. The contractor shall be 
responsible for access for the removal as part of this bid item.

REMOVAL OF STRUCTURE-SITE 2: The existing structure to be removed at this location 
consists of a single span timber bridge 28 feet in length.

REMOVAL OF STRUCTURE-SITE 3: The existing structure to be removed at this location 
consists of a single span timber bridge with steel piling 41 feet in length.

All salvaged materials will become property of the Contractor for all 3 removals. The 
Contractor shall arrange for and secure a suitable disposal site off of the right-of-way for 
the remainder of the structure. Any existing substructures shall be removed in accordance 
with Section 202.04B of the Standard Specifications. 

Embankment is required for the barrier mound (see section 20 detail) and shall be 
obtained from the roadway fill excavation behind the existing abutments as directed by the 
Engineer. All natural grass and disturbed areas shall be seeded per section 251 of the 
standard specifications and plan notes. Road closure signing shall be as detailed in section 
20. All signs, posts, and barricades shall be installed per section 704 of the standard 
specifications and relevant standard drawings.

All costs associated with removal and disposal of the structure shall be included in the 
price bid for “Removal of Structure-Site x”. These costs shall include removal, signing, 
barricades, posts, labor seeding, earthwork, etc.

202-P02 REMOVAL OF PIPES ALL TYPES AND SIZES: The existing pipes to be removed at 
Station 70+75 consist of three (3) 11ftx10in x7ftx7in SPPA’s 60 feet in length each. All 
salvaged materials will become property of the Contractor.

210-P01 BOX CULVERT EXCAVATION: Shall be to the limits shown on the plan typical box culvert 
layout drawings. All material not considered suitable for the roadbed shall be used to fill the 
road in-slopes unless the material is deemed waste excavation by the engineer.  It is 
assumed that this material will be suitable for use in embankment areas.  Payment for all 
Box Culvert Excavation to the limits shown on the plans will be Lump Sum.  The price bid 
for Box Culvert Excavation shall include the costs for placement of this material in 
embankment areas.  The embankment shall meet the requirements of Section 203.02H 
Compaction Control Type B.

210-P02 FOUNDATION FILL – TYPE 1: Foundation Fill – Type 1 shall consist of Concrete Course 
Aggregate Size 4 and shall be installed in the bottom 3 feet of the excavated area below 
the box culvert as shown in plans. This aggregate must be wrapped completely with 
Geosynthetic Material Type S1. The Geosynthetic Material Type S1 shall be included in 
the price bid for Foundation Fill – Type 1.

606-P01 PRECAST REINFORCED CONCRETE BOX CULVERTS: Tie all barrel sections together 
with galvanized tie-bolts. Each joint will require four tie bolts at the third points of the wall 

height. Provide fence anchors for each end section. Anchors required on all four corners and 
shall be suitable for four strand barbed wire fence.

Double and single box culvert end sections shall include a reinforced concrete parapet on the 
top of the roof and a reinforced concrete cutoff wall below the floor. The parapet shall be one 
(1) foot by one (1) foot and as long as the barrel sections outside width. The cutoff wall shall be 
placed below the end of the end sections and shall be a minimum of one (1) foot thick, and 
three (3) feet, two (2) inches deep, and shall extend three (3) feet beyond both of the end
section’s outside walls. These items shall be included in the bid price of each end section.

The design loading of the box culverts shall be HL-93 with the minimum fill heights shown in the 
plans. The design of single and double box culvert barrels shall be based on a 10” thick roof, 
10” floor, and 8” walls and the following total factored moments and shears that would result 
from the application of the required loads:

FACTORED DESIGN MOMENTS (SINGLE) FACTORED DESIGN MOMENTS (DBL)
Wall Moment Wall Moment

Top Corner -13.2 ft-lbs Top Corner -8.6 ft-lbs
Mid Height, +VE 6.52 ft-lbs Mid Height, + VE 6.51 ft-lbs
Mid Height, -VE -6.15 ft-lbs Mid Height, - VE -1.19 ft-lbs
Bottom Corner -13.06 ft-lbs Bottom Corner -10.38 ft-lbs

Roof Moments Roof Moments
Corner -11.31 ft-lbs Ext. Corner -10.67 ft-lbs
Midspan 29.02 ft-lbs Midspan 28.08 ft-lbs

Interior Corner -24.97 ft-lbs
Floor Moments

Corner -12.45 ft-lbs Floor Moments
Midspan 25.42 ft-lbs Ext. Corner -11.22 ft-lbs

Midspan 13.35 ft-lbs
Int. Corner -19.99 ft-lbs

NOTES
1. Moments are due to strength I limit state.
2. Negative (-VE) moments at corners are computed at the intersection of the haunch and the uniform depth 

member per AASHTO 27.7.4.5
3. Positive (+VE) moments cause tension at the inside face of the component. Negative (-VE) moments 

cause tension on the outside face of the component.

709-P01 GEOSYNTHETIC MATERIAL TYPE R1: The contractor shall install one continuous piece of 
fabric to meet the required longitudinal length indicated in the plans. Transverse seaming may 
be done by overlap per the standard specification.

WORKING DRAWINGS: The contractor shall submit the following working 
drawings to the Engineer of Record: Precast RCB Culvert and End 
Sections
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