
                                                   

ENGINEER'S CERTIFICATION

I,               , A LICENSED PROFESSIONAL ENGINEER IN THE STATE OF TEXAS, DO HEREBY CERTIFY  

THAT THE INFORMATION PRESENTED ON THIS SHEET IS TRUE AND CORRECT TO THE BEST OF MY KNOWLEDGE 

AND THAT I AM NOT VIOLATING ANY PROVISION OF THE CURRENT TEXAS ENGINEERING PRACTICE ACT AND RULES 

CONCERNING THE PRACTICE OF ENGINEERING AND PROFESSIONAL ENGINEERING LICENSURE. 

THE COMPLETED PROJECT CONSISTS OF DRAWING SHEETS         THRU       .
SEAL

SIGNATURE

ANY VIOLATIONS WILL BE FORWARDED TO THE HARRIS COUNTY DISTRICT ATTORNEY'S OFFICE FOR PROSECUTION.

FLOOD PLAIN STATUS

FLOOD CONTROL DISTRICT CRITERIA

DESCRIPTION OF PROPERTY

HCED SIGNATURE BLOCK

  COMMERCIAL / OTHER SITE DRAINAGE WATER AND WASTEWATER

PUBLIC 

PUBLIC & PRIVATE

HARRIS COUNTY
ENGINEERING DEPARTMENT

REVIEW SHEET

HARRIS COUNTY FLOOD CONTROL DISTRICT

ENGINEERING DIVISION

STATUS OF PROPERTY ON MAP

ENTIRELY LOCATED IN UNSHADED ZONE "X"

LOCATED PARTIALLY OR ENTIRELY IN ANY "A" ZONE OR SHADED ZONE "X", 

ELEVATION INFORMATION

BENCHMARK USED

DESCRIPTION OF BENCHMARK INCLUDING ELEVATION, DATUM AND

II. FLOOD PLAIN DETERMINATION BASED ON GROUND ELEVATION

PROPERTY LIES ENTIRELY ABOVE THE BASE FLOOD LEVEL

PROPERTY LIES PARTIALLY OR ENTIRELY BELOW THE BASE FLOOD

AND IN SHADED ZONE "X" 

LEVEL 

YEAR OF ADJUSTMENT

HARRIS COUNTY FLOODPLAIN REFERENCE MARK

HARRIS-GALVESTON COASTAL SUBSIDENCE DISTRICT

RE-DEVELOPMENT AREA (AMOUNT INCREASED IMPERVIOUS AREA): ______

NEW DEVELOPMENT AREA:

I.  PROPOSED DRAINAGE AREA

NEW AREA______X____=______ACRE FEET 

II.  DETENTION VOLUME 

PROPOSED DETENTION VOLUME = ________ ACRE FEET

III. OUTFALL

EXISTING H.C. STORM SEWER

H.C. ROADSIDE DITCH

OTHER

IV. PUMPED DETENTION FACILITIES II. SUBDIVISION PROJECTS

PRIVATE WATER & WASTE WATER SYSTEMS

UTILITY DISTRICT/MUNICIPALITY NAME:

PUBLIC WATER & SANITARY

INDIVIDUAL WATER WELL & OSSF 

PRIVATE WATER WELL & SEPTIC SYSTEM

PRIVATE WATER WELL & PUBLIC SANITARY

NONE 

RECORDED PLAT / REPLAT

PAVING

NO LEFT / RIGHT TURN LANE IS PROPOSED

LEFT / RIGHT TURN LANE IS SHOWN ON SHEET

NO MEDIAN CUT OR RELOCATION IS PROPOSED

MEDIAN MODIFICATIONS ARE SHOWN ON SHEET

SHEET NUMBER ___ OF ___
HARRIS COUNTY PROJECT NO.

PROPOSED PLAT / REPLAT

WAS ACCEPTED BY THE FOLLOWING GROUPS FOR THE PURPOSES LISTED BELOW:

INTERPOSE NO OBJECTION BY DATE

BY AS TO STORM WATER QUALITY DATE

THE PROJECT WAS REVIEWED, HOWEVER, THIS DOES NOT MEAN THE ENTIRE PROJECT, INCLUDING ALL SUPPORTING DATA 

AND CALCULATIONS HAVE BEEN COMPLETELY CHECKED AND VERIFIED. THESE DRAWINGS ARE SIGNED, DATED AND SEALED  

BY A PROFESSIONAL ENGINEER LICENSED TO PRACTICE IN THE STATE OF TEXAS, WHICH THEREFORE CONVEYS THE ENGINEER'S 

RESPONSIBILITY AND ACCOUNTABILITY. THIS DOES NOT RELIEVE ANY PARTY FROM COMPLYING WITH APPROPRIATE FEDERAL, STATE

AND LOCAL ENVIRONMENTAL RULES, LAWS, AND REGULATIONS AND ANY OTHER LEGALLY ADOPTED REGULATION OR ORDINANCE 

UNTIL SUCH SIGNATURES ARE OBTAINED. THESE SIGNATURES ARE VALID FOR A MAXIMUM OF TWO YEARS.

I. LEGAL DESCRIPTION

I. GENERAL INFORMATION

BENCHMARK (FOR COASTAL AREAS)

DELINEATE FLOODPLAIN BOUNDARY ON CONSTRUCTION DRAWINGS 

DRIVEWAYS (in H.C. ROW only)

II.  HARRIS COUNTY STANDARD DRIVEWAY DETAIL APPEARS ON SHEET ____

I.  NUMBER OF DRIVEWAY APPROACHES PROPOSED INCLUDE WIDENING OR

TRAFFIC CONSIDERATIONS

I.  MEDIAN CUTS

II. LEFT / RIGHT TURN LANE

III. TRAFFIC CONTROL PLAN

TRAFFIC CONTROL SHOWN ON SHEET

NO WORK IN THE RIGHT OF WAY IS PROPOSED THAT 

WOULD INTERFERE WITH TRAFFIC FLOW

DETENTION POND (APPROVED H.C. PRJ NO.): _____________

HCFCD DRAINAGE DITCH UNIT NO.: _____________

III.  DRAINAGE SYSTEM OUTFALLS DIRECTLY TO EXISTING

II.  DESIGN METHOD USED

CITY OF HOUSTON ____ YEAR FREQUENCY

OTHER:  _______________________ 

I.  PROPOSED DRAINAGE SYSTEM TYPE

STORM SEWER

ROADSIDE DITCH

  RESIDENTIAL / SUBDIVISION DRAINAGE

V.  DETENTION PROVIDED BY

DETENTION BASIN IS PART THIS PLAN SET.  SERVICE AREA MAP IS ON SHEET ___ 

H.C. ROADSIDE DITCH (ROAD NAME): ____________ 

V. FLOW RESTRICTOR SIZE

   DETENTION REQUIRED

OUTFALL TO

OUTFALL PIPE SIZE:

RESTRICTOR PIPE SIZE:

VOLUME THAT GRAVITY FLOWS:                          ACRE FEET

VOLUME THAT IS PUMPED:                             ACRE FEET

ENTRANCE VELOCITY INTO ROADSIDE DITCH 

PUMP SPECIFICATIONS AND AUTOMATIC SHUTOFF PLAN FOR ROADSIDE DITCH

OR STORM SEWER:

& STORM SEWER OUTFALLS APPEAR ON SHEET

ROADSIDE DITCH OUTFALL:

ALLOWABLE OUTFALL RATE: 0.0027 x _____ LF Frontage = _____ (CFS)

PROPOSED OUTFALL RATE: ____ (CFS), CALCULATIONS PROVIDED ON SHEET ___

STORM SEWER OUTFALL

CAPACITY ALLOCATED TO TRACT FROM D. A. MAP: _______ (CFS)

FROM DRAINAGE AREA MAP DATED:

PREPARED BY:

ACTUAL OUTFALL RATE: ____ (CFS), CALCULATIONS PROVIDED ON SHEET ___

III. FLOODPLAIN STORAGE SUMMARY

I.  DETENTION SUMMARY

A.  TOTAL VOLUME OF MATERIAL PROPOSED TO BE MOVED OR PLACED WITHIN 

: SEE SHEET        OF THESE PLANS.II. HCFCD STANDARD NOTES

: SEE SHEET      OF THESE PLANS.III. HCFCD STANDARD DETAILS

 FOR EXISTING AND PROPOSED RIGHT       IV. REFER TO PLAN SHEETS 

OF WAY DELINEATION AND COMPLETE RECORDING INFORMATION TO INCLUDE 

CLERK'S FILE NUMBERS, TYPE OF ESTATE (e.g., DRAINAGE EASEMENT,

FEE STRIP, ETC.) AND GRANTEE (e.g. COH, HCFCD, PUBLIC, TXDOT, ETC.)

I.  COMPLETE ONLY IF HCFCD OR HARRIS COUNTY IS REQUIRING DETENTION.

NOTES:  

II.  COMPLETE ONLY IF PROJECT HAS WITHIN IT OR IS IMMEDIATELY ADJACENT TO AN EXISTING OR

     PROPOSED HCFCD MAINTAINED CHANNEL OR DETENTION BASIN.

III.  COMPLETE ONLY IF PROJECT INCLUDES NEW OUTFALL, BACKSLOPE INTERCEPTOR OR OTHER 

     RELATED WORK WITHIN AN EXISTING OR PROPOSED HCFCD MAINTAINED CHANNEL OR DETENTION BASIN.

IV.  COMPLETE ONLY OF PROJECT HAS WITHIN OR IMMEDIATELY ADJACENT TO IT AN EXISTING

     OR PROPOSED PUBLIC DRAINAGE CHANNEL OR DETENTION BASIN.

(APPLIES ONLY TO PORTION OF LAND LOCATED WITHIN

FLOODPLAIN AS DELINEATED BY FIRM PANEL).

    THE FIRM DELINEATED FLOODPLAIN (FILL, BASE, CONCRETE, ASPHALT, ETC.):

    i.e., BELOW ELEVATION       (2001 ADJ.) CUBIC YARDS

    DELINEATED FLOODPLAIN:

B.  TOTAL VOLUME OF MATERIAL PROPOSED TO BE REMOVED FROM THE FIRM 

      (2001 ADJ.) CUBIC YARDS    i.e., BELOW ELEVATION 

1. 3. 4. 5.2.

7.

8.
AS TO LOCATION OF ITEMS IN COUNTY RIGHT OF WAY

BY DATE

SITE REMOVED FROM FLOODPLAIN BY LOMR, LOMR-F, LOMA 

CASE NO.__________ REVISED FLOODPLAIN IS SHOWN ON SHEET____

 CURBING  

4" x 12" CURBING PROPOSED EXCEPT AT MEDIANS AND ISLANDS 

STANDARD 6" CURBING PROPOSED II. 

 I. ISLANDS AND MEDIANS REQUIRE STANDARD 6" CURBING

VERIFIED BY:

BY DATE

INTERPOSE NO OBJECTION

DATE

APPROVED:

BY

FOR ITEMS LOCATED OUTSIDE OF HCFCD RIGHT-OF-WAY

DATE

FOR ITEMS LOCATED WITHIN EXISTING HCFCD RIGHT-OF-WAY

BY

FOR ITEMS LOCATED WITHIN PROPOSED HCFCD RIGHT-OF-WAY

ADDITIONAL COMMENTS:

RAINFALL EVENT PROBABILITY PRE-DEVELOPED PEAK POST-DEVELOPED PEAK DETENTION BASIN MAXIMUM WATER

RUNOFF (CFS) RUNOFF (CFS) PEAK OUTFLOW (CFS) SURFACE ELEVATION

PEAK STORAGE

VOLUME (AC-FT)

STORAGE RATE

 (AC-FT PER AC)

10% EXCEEDANCE (10-YEAR)

1% EXCEEDANCE (100-YEAR)

DETENTION BASIN DRAINAGE AREA = _____ ACRES

STORMWATER DETENTION BASIN ROUTING TABLE

ADDITIONAL CRITERIA FOR PUMPED DETENTION BASINS:

F TOTAL VOLUME VOLUME OF PUMPED 1% EXCEEDANCE STORAGE VOLUME = _____AC-FT _____ 

MAXIMUM DESIGN OUTFLOW VELOCITY INTO HCFCD CHANNEL = __________FT./SEC. 

DRAIN TIME FOR BASIN = __________ HOURS BASED ON ___________________________________ HEAD CONDITIONS.

STORMWATER DRAINAGE DESIGN REPORT

STORMWATER DETENTION FOR THE PROPOSED WORK CONTAINED IN THESE PLANS IS PROVIDED BY OTHER PLANS:

PLAN TITLE ____________________________________________________________________________________________

ENGINEERING FIRM _____________________________ DATE SIGNED BY HCFCD __________________ HCFCD PROJECT # ________

DATE

AS TO PAVING AND/OR DRAINAGE ONLY

BY

IV.  H.C. OUTFALL CALCULATIONS

IV. TRAFFIC SIGNAL 

LOMR REQUIRED IV. 

PROJECT NAME:

NO TRAFFIC SIGNAL IS EXISTING / PROPOSED 

PROPOSED STORM SEWER IS SUBMERGED (AGREEMENT MUST BE PROVIDED).

STATIC W.S.E. @ OUTFALL IS _________________.

 FIRE APPARATUS ACCESS ROAD 

                REQUIRED AND SHOWN ON SHEET(S) 

                            NOT REQUIRED DUE TO 

APPROVED:

VERSION 16.0    JANUARY 1, 2018 

CURB RAMPS 11.

IV. HCAD ACCOUNT NOS. (ALL)

A. ACREAGE:  

A. SUBDIVISION PLAT 

EXISTING TRAFFIC SIGNAL DEVICES (T.C. BOXES AND LOOPS) 

SHOWN ON SHEET 

V. TRAFFIC IMPACT ANALYSIS 

NO TRAFFIC IMPACT ANALYSIS IS REQUIRED 

TRAFFIC IMPACT ANALYSIS HAS BEEN APPROVED ON DATE:_______

PROPOSED TRAFFIC SIGNAL (BY OTHERS) 

.55 (CHANNEL)

.65 (STM SWR)

1.00 (RD. DITCH)

OTHER:

*

*
*
*
*

ADDITIONAL COMMENTS:

RELATED TO LAND DEVELOPMENT. IF THE CITY SIGNATURES ARE REQUIRED BY ORDINANCE, COUNTY PERMITS WILL NOT BE ISSUED 

DATE SHEET NO. DESCRIPTION

R E V I S I O N S

H.C. APPROVED DATE

DATE

PRIVATE

(2001 ADJ.)

(Complete for ALL projects)I.  SWPPP: CONSTRUCTION MEASURES. 

OTHER(S):

DISTURBS >1AC. SITE PLAN & DETAILS ON SHEET(S)

II. APPLICABILITY FOR PERMANENT FEATURES. (must be completed on all projects)

 (COMPLETE IF NOT EXEMPT)III.  PERMANENT SWQ FEATURES.

DETAILS AND CALCULATIONS APPEAR ON SHEET(S)

VEGETATIVE CONTROLS USED: (FILTER STRIP, GRASSY SWALE, URBAN FORESTRY) 

PROJECT'S DRAINAGE TIES DIRECTLY INTO AN EXISTING DRAINAGE SYSTEM PRIOR TO

SITE PLAN ON SHEET(S)

6. STORMWATER QUALITY 

POND STRUCTURE USED (WET, DRY, WETLANDS) DETAILS AND CALCULATIONS  

APPEAR ON SHEET(S)

PROJECT DOES NOT MEET THE DEFINITION OF SIGNIFICANT REDEVELOPMENT (Part A,

STORMWATER QUALITY PERMIT REQUIREMENT IS COVERED BY AN EXISTING SWQMP WITHIN

PROJECT TITLE:

HYDRODYNAMIC TYPE SEPARATOR MODEL:

WORK IN HCFCD RIGHT-OF-WAY

OUTFALL 

UTILITY CROSSING 

ROADWAY BRIDGE / CULVERT CROSSING 

I. TYPE OF WORK TO BE PERFORMED IN CHANNEL

US ARMY CORPS OF ENGINEERS INDIVIDUAL PERMITS 

9.

FILL ACTIVITY 

REHABILITATION OF CHANNEL 

MAINTENANCE 

TEMPORARY CROSSING 

OTHER 

II.  USACE ENVIRONMENTAL PERMIT 

PERMIT NUMBER(S) ______________

US ARMY CORPS ENGINEERS NATIONWIDE 

OTHER 

EXPLAIN:

NO PERMITS REQUIRED 

III.  REFERENCE / BASIS OF DETERMINATION   

ENVIRONMENTAL CONSULTANT REPORT 

REPORT TITLE ______________________________

REPORT DATE ______________________________

BY _____________________________________

OTHER ___________________________________

I. - III. REQUIRED ON PROJECTS WITH WORK IN A HCFCD CHANNEL.

NOTES:  

LANDSCAPING 12.
REQUIRED AND SHOWN ON SHEET(S) _________________

NOT REQUIRED 

    PLEASE REFERENCE SECTION 17 OF THE FLOOD CONTROL DISTRICT 

    POLICY, CRITERIA, AND PROCEDURE MANUAL FOR MORE INFORMATION.

PERMITS REQUIRED

CRITICAL FACILITY 

STORM WATER QUALITY

CIVIL SITE WORK (PHASE II PERMIT CLASS I (non-floodplain))

10. 

CIVIL SITE WORK (PHASE II PERMIT CLASS II (floodplain))

SUBDIVISION INFRASTRUCTURE PHASE II (NO. OF LOTS = _____ )

BUILDING PERMITS (NO. OF BUILDINGS = _____ )

DRIVEWAY WITH CULVERT _____ CURB AND GUTTER _____

SEPTIC (EXISTING)

NOTICE OF DETENTION AFFIDAVIT REQUIRED

(DRAINAGE LAYOUT PG. NO._____)

A PERMIT IS REQUIRED FOR EACH SCOPE OF WORK ON SITE.

A NOTIFICATION IS REQUIRED FOR EACH SCOPE OF WORK IN HC OR HCFCD ROW.

 FOR EACH SCOPE OF WORK IN HC OR IN HCFCD ROW. www.eng.hctx.net/permitsREFER TO 

NOTES:  

      SURVEY & ABSTRACT:  

C. ADJACENT ROADS: 

II. PLATTING 

CONFORMING SUBDIVISION

PLAT NAME:

B. STREETS PROPOSED 

ETJ, CITY OF HOUSTON 

NO ETJ 

ETJ, CITY OF 

CITY OF 

III. JURISDICTIONS 

B.    SUBDIVISION:  

NOTES:

(BASE FLOOD LEVEL_____)

V. UNOBSTRUCTED VISIBILITY EASEMENT (U.V.E.)

        REQUIRED AND SHOWN ON SHEET(S) 

NOT REQUIRED 

MAX BASIN DRAIN TIME (100-YR EVENT) = _____ HOURS

SEPTIC (PROPOSED)

H.C. SEPTIC PERMIT/REQUEST NO. ______

P.E. INITIAL

WORK IN HARRIS COUNTY R.O.W.

LEFT TURN LANE ____________________________________

UTILITY WORK   ____________________________________

OTHER CONSTRUCTION _________________________________

C.  FILL AREA & VOLUME CALCULATIONS ARE SHOWN ON SHEET

CLOMR REQUIRED 

Northwest Freeway, Suite 120, Houston, TX  77092

.  *(PER CURRENT FIRM PANEL) to the Harris County Engineering Department, 10555 starts, and a third is required once construction is finished

to be  submitted: one at permitting, a second after the slab is poured or sub-floor is installed and before the framing Elevation Certificates Completed *

All structures shall be designed to withstand a three second gust basic wind speed of 120mph.

engineer.

continuous foundation walls with properly sized and located openings.  All foundations are required to be designed by a registered professional 

No fill may be used to elevate structures in the 1% or 100yr flood plain.  Structures may be constructed on an open foundation, such as piers, or on 

The County Engineer's Office will post a final inspection notice on the structure once all requirements have been met.

A completed as-built certificate must be submitted after the structure is complete and before it is occupied.

Access routes elevated to or above the level of the base flood shall be provided to all critical facilities to the extent possible.

Floodproofing and sealing measures must be taken to ensure that toxic substances will not be displaced by or released into floodwaters.

flood elevation, or 24 inches above the crown of the adjacent road, which ever results in a higher elevation. 

Critical facilities located in the 0.2% or 500yr floodplain or 1% or 100yr floodplain shall have the lowest floor elevated to 3 feet or more above the 0.2% 

accordance with FEMA Technical Bulletin 1-08 for foundation openings.

All materials used below the (100-year) base flood elevation are on approved FEMA Technical Bulletin 2-08 as Class 5 water-resistant, and approved in 

separate breaker. 

Any electrical circuit serving a light switch or outlet located below the base (100-year) flood elevation shall be dropped from above and be on a 

accordance with Section 4.05 of Harris County Floodplain regulations.

All water heaters, furnaces, air conditioning units, electrical distribution panels, and any other mechanical or electrical equipment must be elevated in 

 )Applies to only buildings or building additions requiring a class II permit( FOUNDATION NOTES:

No net fill is allowed in the flood plain and no fill is allowed in the floodway.

Floodplain Management.

Development constructed or placed in accordance with these plans will comply with all provisions of the Regulations of Harris County, Texas for 

FOR PROJECTS LOCATED IN ANY FLOODPLAIN

ADDRESS:

APPROVED H.C. PROJECT NO.:

(FOR H.C. PUBLIC R.O.W. ONLY)

IF YES, CHECK THE BOX THAT APPLIES TO THIS PROJECT

TO BE FILLED OUT BY HARRIS COUNTY

DOES PROPERTY HAVE EXISTING AND/OR PROPOSED UTILITIES?

YES NO

PUBLIC WATER & PRIVATE SEPTIC SYSTEM

I. COMMERCIAL PROJECTS

NOTE:  ALL EXISTING AND PROPOSED UTILITIES MUST BE

ACCURATELY SHOWN & LABELED ON THE SITE PLANS.

H.C. WASTE WATER REVIEWER APPROVAL

NAME & DATE: ____________________

REVIEWER COMMENTS: _____________________

PRIVATE WATER & INDIVIDUAL OSSF

UTILITY DISTRICT/MUNICIPALITY NAME: ______________

NOTE: SEPTIC SYSTEMS REQUIRE H.C. WASTE WATER REVIEW

NOTE: PUBLIC UTILITIES REQUIRE A LETTER FROM THE DISTRICT/
MUNICIPALITY AUTHORIZING SERVICE & CONNECTION.

THIS IS REQUIRED FOR PLAN APPROVAL.
DETENTION VOLUME PROVIDED BY EXISTING DETENTION POND

APPROVED H.C. PROJECT NO.: ________ 

DETENTION POND SERVICE AREA MAP IS PROVIDED ON SHEET ____

NOTE: ALL ROADSIDE DITCH OUTFALLS REQUIRE EROSION CONTROL MEASURES.

RIPRAP IS NOT ALLOWED AS AN EROSION CONTROL MEASURE IN HARRIS COUNTY ROW.

ALL PUMPED DETENTION OUTFALLS TO ROADSIDE DITCHES REQUIRE MANHOLE W/ LEADS.

KEY MAP PAGE

LOW IMPACT DEVELOPMENT (LID) LOW IMPACT DEVELOPMENT (LID)

WIDTH

1

2

3

4

MATERIAL CULVERT?
CULVERT

X-STREET

DIST. TO

LENGTH

NEAREST

X-STREET
DRWY

REPAVING EXISTING DRIVEWAYS AS WELL AS NEW DRIVEWAYS

5

PROPOSED DETENTION VOLUME CALCULATIONS ARE SHOWN ON SHEET ______

ALL VIOLATION NUMBERS.

DOES THE PROPERTY HAVE ANY VIOLATIONS?  IF SO PLEASE PROVIDE 

AFTER PLANS HAVE BEEN APPROVED BY HARRIS COUNTY.

NOTE: REVISION BLOCK IS TO BE USED ONLY FOR CHANGES MADE

PLAN TITLE: _______________________________

HCPID PROJECT NO.: _________

MUD MAINTENANCE AGREEMENT REQUIRED

H.C. STORM SEWER (APPROVED H.C. PRJ NO.): ____________ 

ROADSIDE DITCH OUTFALL:

ALLOWABLE OUTFALL RATE: 0.0027 x _____ LF Frontage = _____ (CFS)

PROPOSED OUTFALL RATE: ____ (CFS), CALCULATIONS PROVIDED ON SHEET ___

STORM SEWER OUTFALL

CAPACITY ALLOCATED TO TRACT FROM D. A. MAP: _______ (CFS)

FROM DRAINAGE AREA MAP DATED:

PREPARED BY:

ACTUAL OUTFALL RATE: ____ (CFS), CALCULATIONS PROVIDED ON SHEET ___

APPROVED H.C. PROJECT NO.:

REGIONAL DETENTION BASIN SYSTEM (APPROVED H.C. PRJ NO.): ________

Sec. 2.39 of Regulations of Harris County, Texas for Stormwater Quality Management)

PROJECT IS ON A PARCEL (A COMMON PLAN OF DEVELOPMENT) LESS THAN 5 ACRES.

THIS SET OF PLANS?  [ ] YES   [ ] NO

A. ARE CURB RAMPS THAT CONNECT TO PUBLIC STREETS PROPOSED IN 

(FOR VERIFICATION: PROVIDE ORIGINAL DRAINAGE AREA MAP INCLUDING CALCULATIONS)

PROJECT'S SWQ REQUIREMENTS FALL WITHIN THE JURISDICTION OF:

HARRIS COUNTY PROJECT NO.               & SWQ PERMIT NO.

EXEMPT NEW DEVELOPMENT: 

EXEMPT REDEVELOPMENT: EXEMPT REDEVELOPMENT: 

EXEMPT GRANDFATHERED: 

GENERAL: 

OF PAVING

THICKNESS

DESIGN

DEPTH

SUBGRADE

STABILIZED 

OF CONCRETE

STRENGTH

DESIGN STEEL SPACING

LONG. TRANS.

(IN.) (IN.) (PSI) (IN.) (IN.)

DETENTION POND MAINTAINED BY:  _____________

HCFCD ROW NOTIFICATION PERMIT REQUIRED

CPC101 FORMS MUST BE INCLUDED WITH PLAN SUBMITTAL.

NOTE:  ALL APPROVED, FINAL PLATS AND ASSOCIATED

WASTE WATER SYSTEMS IS REQUIRED FOR PLAN APPROVAL.

NOTE:  A COPY OF TCEQ APPROVAL FOR PRIVATE WATER & 

DISTURBS <1AC. N/A

STORMWATER QUALITY MANAGEMENT PLAN:

BENCHMARK REQUIREMENTS FOR

PROPOSED BRIDGES AND OR NEW RESIDENTIAL SUBIDIVSIONS

When the County Engineer has determined that a new benchmark will be required to be established for

the proposed project, the developer shall be required to install a benchmark per section 8.0, part 2 of the

Harris County Infrastructure Regulations.

Is a new Benchmark required for this project? (to be determined by Harris County) [__] yes [__] no

If a new Benchmark is required,  the proposed benchmark information is shown on sheets  ____

THE FIRE PROTECTION SYSTEMS.

 REVIEW OR APPROVE UNDERGROUND FIRE LINES FOR NOTREIVEW DOES 

PERMITTING BY THE UNDERGROUND FIRE LINE CONTRACTOR.  CIVIL 

THE HARRIS COUNTY FIRE PROTECTION GROUP FOR REVIEW AND 

NOTE:  DEDICATED UNDERGROUND FIRE LINES MUST BE SUBMITTED TO

(#4 MIN.)

SIZE

STEEL

REINFORCE

(must be verified with plat)

OCTOBER 1, 2001.

NON-CONFORMING SUBDIVISION

PARTIALLY NON-CONFORMING SUBDIVISION

   

ENGINEER HEREBY CERTIFIES THAT THESE AREAS HAVE BEEN ADDRESSED.

IDENTIFIED AND PROPERLY ACCOUNTED FOR IN THE PROJECT.  THE SIGNING

NOTE:  ALL OFFSITE SHEET FLOW FROM ADJACENT PROPERTIES MUST BE 

TOTAL DISCHARGE = _____

TOTAL ACREAGE     = _____

IN THE APPROVED DRAINAGE STUDY ENTITLED _________________________.

DESIGN ACCOMODATIONS ARE SHOWN ON SHEET _____ OR, AS PRESENTED 

OFFSITE SHEET FLOW MAPPING, TOTAL DISCHARGE CALCULATIONS, AND  

 

 (100 YEAR)OFFSITE SHEET FLOW:

DRAINAGE IMPACT ANALYSIS GREEN TEE TERRACE TRAIL CLEAR CERAK A100-00-00REPORT TITLE 

RPS     ENGINEERING FIRM JULY 18, 2018REPORT DATE 

48039C0035I, 48201C1035L, 48039C0045J, 48201C1045LFIRM PANEL(S) FOR PROPERTY: 

SEPTEBMER 22, 1999, JUNE 18, 2007, SEPTEMBER 22, 1999, JUNE 18, 2007, FIRM PANEL(S) DATE: 

X

X

RM. NO. 01030 ELEV. 37.33 (NAVD88 2001 ADJ.)

X

X

X

HIKE AND BIKE TRAIL
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REFER TO APPROVED MAY 31, 2018 REPORT (1140225001) 

5600 BINTLIFF, HOUSTON, TEXAS 77036

GEOTEST ENGINEERING, INC

GEOTECHNICAL INVESTIGATIONS WERE COMPLETED BY:

        180802105         HCFCD PROJECT #         TBD         DATE OF ACCEPTANCE BY HCFCD OR FLOODPLAIN ADMINISTRATOR 

GREEN TEE TERRACE HIKE AND BIKE TRAIL

RPS 180802105

0 BRAZORIA CITY L

TBD

09/17/2018



6'X
3' 

RCBEXIS
T

R
O

A
D

W
A

Y
E

X
I

S
T
 

C
O

N
C

R
.

O
.

W
.

30

32

34

36

38

40

42

44

46

48

30

32

34

36

38

40

42

44

46

48

FL=34.82
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OF BANK

EXIST TOP

OF BANK

EXIST TOP

CHANNEL

[ EXIST

SWBT MH

EXIST AT&T/

[ EXIST CHANNEL

EXIST 6'X3' RCB

ROADWAY

EXIST CONC

OF BANK

EXIST TOP

SIDEWALK

6" CONC

6' WIDE

6" CONC TRAIL

10' WIDE

| 518 SIDEWALK

| TRAIL SOUTH

STA 10+00.00 | TRAIL SOUTH

STA 9+58.12 | 518 SIDEWALK=

FW-0

13.00 LF

6'X3' RCB

OFF 38.02' RT

STA 10+17.36 | TRAIL SOUTH

[ FW-0

RIPRAP

6" CONC

OFF 25.10' RT

STA 10+02.05 | TRAIL SOUTH

TO EXIST 6'X3' RCB

CONNECT PROP 6'X3' RCB

BEGIN CULVERT

OFF 20.04' RT

STA 10+05.28 | TRAIL SOUTH

TO EXIST 6'X3' RCB

CONNECT PROP 6'X3' RCB

BEGIN CULVERT
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B
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D
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Y
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F
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. 

5
1
8

| TRAIL SOUTH, STA 10+17.36

13.00'

NOTES

1. UTILITIES SHOWN ARE BASED ON VISUAL 

OBSERVATIONS AND DESIGN SURVEYS AND MAY 

NOT INCLUDE ALL EXISTING UTILITIES 

LOCATED ALONG PROJECT. NO SUBSURFACE 

UTILITIY INVESTIGATIONS WERE 

PERFORMED. ANY CONFLICTS NOTED BETWEEN 

EXISTING UTILITIES AND PROPOSED ROADWAY 

WORK ARE SUBJECT TO VERIFICATION BY THE 

ENGINEER AND UTILTIY OWNER. CONTRACTOR 

WILL VERIFY ALL UTILITIES PRIOR TO ANY 

CONSTRUCTION.

GRADING.

SHAPE RIPRAP TO CONFORM TO DITCH 2.

FOR WINWALL AND HEADWALL DIMENSIONS.

SEE DETAIL SHEET "BOX CULVERT SUPPLEMENT"3.

10

SCALE:  1" = 4' (V)

SCALE:  1" = 20'(H)

0 20

PROP WINGWALL (FW=0)(HW=7 FT)

PROPOSED RCB EXTENSION (12' RT)

EXISTING 6'X3' RCB TO REMAIN IN PLACE

7'

100 YR WSEL = 39.38

165
°

17'

S=0.10%

4
:
1

 

CULVERT LAYOUT

FM 518
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10 YR WSEL = 36.56

[ OF TRAIL

SEE DETAIL (THIS SHEET)

6" CEM STABILIZED BACKFILL
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1
2
"
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MINMIN

6
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M
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"

SPRING LINE

HALF SECTION

UNDER NATURAL

GROUND

HALF SECTION

UNDER

PAVEMENT

M
IN

M
IN

NTS

SPECIFICATIONS

BACKFILL PER

PAVEMENT

SUBGRADE

TRENCH

BOTTOM OF 

CONCRETE CULVERT

STORM SEWER

STORM SEWER BEDDING AND BACKFILL

FOR PRECAST CONCRETE BOX

JOINT ALL AROUND

FABRIC AT EACH 

2" WIDE FILTER 

SPECS

SAND SEE

STABILIZED

CEMENT

NATURAL GROUND
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22

24

26

28

30

32

34

36

38

40

22

24

26

28

30

32

34

36

38

40

RIPRAP

EXIST CONC

PP

B.C.O.R.

VOL. (87)496, PG. 776

90' WIDE ESMT STRIP

CITY OF PEARLAND

B.C.C.F. NO. 1999038231

CITY OF PEARLAND

CALLED 20.970 ACRES

1%

1%

BUFFER

5' MIN

OF BANK

EXIST TOP

OF BANK

EXIST TOP

CHANNEL

[ EXIST
RCB

6'X6'

EXIST

OF BANK

EXIST TOP

LINE

ESMT

32.18' RT

STA 28+71.58 | TRAIL NORTH1

MATCH EXIST FLOWLINE

TO EXIST 6'X6' RCB

CONNECT PROP 6'X6' RCB

END CULVERT

32.78' RT

STA 28+66.18 | TRAIL NORTH1

MATCH EXIST FLOWLINE

TO EXIST 6'X6' RCB

CONNECT PROP 6'X6' RCB

END CULVERT

49.00 LF

6'X6' RCB

RIPRAP

6" CONC

6" CONC TRAIL

10' WIDE

GROUND

EXIST

SLOPE

SIDE

EXIST

EXIST 6'X6' RCB

CHANNEL

[ EXIST

1%

FL=28.24

MATCH EXIST

FL=28.19

| TRAIL NORTH1, STA 28+65

| TRAIL NORTH1

NOTES

10

SCALE:  1" = 4' (V)

SCALE:  1" = 20'(H)

0 20

PROP WINGWALL (PW-2)(HW=7 FT)

PROPOSED RCB EXTENSION (49' RT)

EXISTING 6'X6' RCB TO REMAIN IN PLACE

PW-2

PROP WINGWALL

OFF 16.28' LT

STA 28+64.35 | TRAIL NORTH1

BEGIN CULVERT

PW-2

PROP WINGWALL

BUFFER

5' MIN
6" CONC TRAIL

10' WIDE

RIPRAP

6" CONC

BANK

TOP OF

PROP

BANK

TOP OF

PROP

S=0.10%

100 YR WSEL = 39.38

25'

25'

3
2
'

 

CULVERT LAYOUT

TRAIL NORTH STA 28+65
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PROP 6'X6' RCB EXTENSIION (52 FT)

10 YR WSEL = 36.56

2
9

+
0
0

12"

1
2
"

12"
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SPRING LINE

HALF SECTION

UNDER NATURAL

GROUND

HALF SECTION

UNDER

PAVEMENT

M
IN

M
IN

NTS

SPECIFICATIONS

BACKFILL PER

PAVEMENT

SUBGRADE

TRENCH

BOTTOM OF 

CONCRETE CULVERT

STORM SEWER

STORM SEWER BEDDING AND BACKFILL

FOR PRECAST CONCRETE BOX

4:1 MAX. 

4. CONTRACTOR TO GRADE SLOPE 

DIMENSIONS.

WINGWALL AND HEADWALL 

CULVERT SUPPLEMENT" FOR 

3. SEE DETAIL SHEET "BOX 

DITCH GRADING.

2. SHAPE RIPRAP TO CONFORM TO 

CONSTRUCTION.

UTILITIES PRIOR TO ANY 

CONTRACTOR WILL VERIFY ALL 

AND UTILITY OWNER. 

VERIFICATION BY THE ENGINEER 

ROADWAY WORK ARE SUBJECT TO 

UTILITIES AND PROPOSED 

NOTED BETWEEN EXISTING 

PERFORMED. ANY CONFLICTS 

UTILITY INVESTIGATIONS WERE 

PROJECT. NO SUBSURFACE 

UTILITIES LOCATED ALONG 

INCLUDE ALL EXISTING 

DESIGN SURVEYS AND MAY NOT 

VISUAL OBSERVATIONS AND 

1. UTILITIES SHOWN ARE BASED ON 
JOINT ALL AROUND

FABRIC AT EACH 

2" WIDE FILTER 

SPECS

SAND SEE

STABILIZED

CEMENT

NATURAL GROUND

5
'

M
A

X

4
:
1

M
A

X

4
:
1

SEE DETAIL (THIS SHEET)

6" CEM STABILIZED BACKFILL
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CONSTRUCTION

R
O

W

6 IN.

8 IN. CONCRETE BRICK

WALLS AND FLOOR SHALL BE 

6 IN. REINFORCED STRUCTURAL

CONCRETE OR WALLS MAY BE

GROUT

6
 
IN
.

2 FT.

5 IN.

4
 

F
T
.

3 FT.4 FT.

1 FT.

10 FT. TYP.

1 FT.

3 FT.

2
 

F
T
.

T
Y
P
.

3 FT.4 FT.

10 FT. TYP.

1 FT.8 IN.

3 FT.

D 1
0
 

F
T
. 

T
Y
P
.

D

(24 INCH ONLY)

INTERCEPTOR STRUCTURE

D
SECTION

PLAN

1
1
 

F
T
. 

T
Y
P
.

C

8
 
IN
.

V
A

R
IE

S
4
 

F
T
. 

6
 
IN
.

M
A

X
.

R
O

W

3
 

F
T
.

T
Y
P
.

6 IN.

2
 

F
T
.

VARIES

12 FT. TYP.

1
.5
 
:1

VARIES

8 IN.

2:1

1
0
 

F
T
. 

T
Y
P
.

1 FT.

B

8
 
IN
.

1 FT.

PLAN

SLOPE

VARIES

12 FT. TYP.

5 FT.

5 FT. TYP.

SECTION

(42 INCH MAX.)

5
 
IN
.

M
A

X
. 

F
O

R

2
 

F
T
. 

D
IA
. 

8 IN.

2
 

F
T
. 

6
 
IN
.

5 IN.

6 IN.

R
O

W

B C

6 FT. TYP.

1
.5
 
:1

10 FT. TYP.

8 IN.

5 FT.

B

V
A

R
IE

S

8
 
IN
.

8 IN.

A

PLAN

5 FT.

10 FT. TYP.

T
Y
P
.

2
 

F
T
.

2
 

F
T
.

M
A

X

5
 

F
T
.

4 FT.

5
 
IN
.

FLOWLINE

12 FT. TYP.

A1
0
 

F
T
. 

T
Y
P
.

R
O

WSTRUCTURE

INTERCEPTOR

1 FT.

6 IN.

5 FT. 6 IN.

R
O

W

INTERCEPTOR STRUCTURE

TYPICAL OFFSITE DITCH

(42 INCH MAX.)

SECTION

PLAN

#4 BARS

ON 8 IN. 

1
.5
:1

CL

CHANNEL

BOTTOM

PLAN

FABRICATED

ELBOW

SEE NOTE 6.

TYPICAL INTERCEPTOR OUTFALL

STRUCTURE LAYOUT

C BACKSLOPE SWALE

(24 INCH & 30 INCH ONLY)

INTERCEPTOR STRUCTURE

TYPICAL BACKSLOPE

SECTION

CENTERS 

SEE NOTE 2.

CENTERS 

ON 8 IN.

#4 BARS

CENTERS

ON 8 IN

#4 BARS

SLOPE 6 IN.

20 FT.  (MIN.)

1 FT.

R
O

W

6 IN.

P
IP

E

8 IN.

2:1

VARIES

2:1

OFFSITE DITCH 

3:1 3:1

1 FT.

1 FT. 8 IN.

1 FT.

8 IN.
8 IN.

8 IN.

2
 

F
T
.

T
Y
P
.

8 IN.

COUPLER DETAILS.

SEE BAND

BAND COUPLER.

VARIES

SLOPE

T
Y
P
.

1
 

F
T
.

L

OFFSITE SWALE

OR MATCH

SLOPE

OFFSITE SWALE

OR MATCH

SLOPE

AS

SLOPE 

12 FT. TYP.

SEE NOTE 2.

BACKSLOPE

SWALE

URBAN BACKSLOPE

DATE:   12-21-2010

D
E

S
C

R
IP

T
IO

N
R

E
V

D
A

T
E

A
P

P
R

SCALE:   NTS

P
R

E
P

A
R

E
D
:

A
P

P
R

O
V

E
D
:

C
H

E
C

K
E

D
:

INTERCEPTOR STRUCTURE DETAIL NOTES:

C

8 IN.

1
 

F
T
.

1 FT.

8 IN.

8 IN.

8
 
IN
.

8 IN.
1 FT.

1 FT.

A

8
 
IN
.

8
 
IN
.

INTO SLOPE

5 FT. MIN. 

BAND

COUPLER

COUPLER DETAIL

CMP BAND 

SEE NOTE 2.

2 FT. MIN.

CEMENT STABILIZED 

SECTION

SAND TO SPRINGLINE.  

SEE NOTE 2.

6 IN. MIN. 

T
Y
P
.

2
 

F
T
.

8
 
IN
.

4
 

F
T
. 

6
 
IN
.

SEE NOTE 8.

CEMENT STABILIZED SAND  

ALL AROUND PIPE. 

SEE NOTE 2.

BEDDING HDPE PIPE DETAIL

6
 
IN
.

1
2
 
IN
.

BEDDING

SEE NOTE 5. SEE NOTE 5.

COUPLER DETAIL

HDPE PIPE BAND

 LINED PIPE.

 POLYETHYLENE (HDPE) SMOOTH

HIGH DENSITY CORRUGATED

THE JOINT.

ON EITHER SIDE OF

OF FOUR CORRUGATIONS

TO ENGAGE A MINIMUM

DOUBLE WIDE COUPLER

SECTION

SEE NOTE 5.

SEE NOTE 5.

NECESSARY

CMP OR HDPE PIPE

SEE NOTE 1.

SEE NOTE 1.

CMP OR HDPE PIPE

INTO SLOPE

5 FT. MIN. 

1/2 IN.

ALL AROUND

MIN.

1 FT.NEW PIPE

PIPE DETAIL

MAX.

EXISTING PIPE

6 IN. MIN.

MIN.

BEDDING CONCRETE

(TYP.)

EXISTING PIPE

6
 
IN
.

1 FT.

M
IN
.

6
 
IN
.

6
 
IN
.

PROFESSIONAL ENGINEERS.

AND (c) OF THE TEXAS STATE BOARD OF REGISTRATION FOR 

IN THE END PRODUCT IN ACCORDANCE WITH RULE  137.33 (b) 

THE DETAILS ON THIS SHEET BECOMES RESPONSIBLE FOR ITS USE 

WHEN COMPLETED BY OTHERS.  AN ENGINEER WHO INCORPORATES 

PROJECTS OR PROJECTS TO BE MAINTAINED BY THE HCFCD

THIS DETAIL SHEET HAS BEEN PREPARED FOR USE ON HCFCD

SEE NOTE 9.

STAINLESS STEEL BANDS TO

OF CORRUGATIONS (TYP.).

BE LOCATED ON CROWNS

1
.5
:1

CMP DETAIL

SEE NOTE 11.

SEE NOTE 11.

SEE NOTE 11

SEE NOTE 11.

CEMENT STABILIZED 

SAND (1 FT.)  

M
IN
.

BY ENGINEER.

AS DIRECTED 

STRUCTURE OR 

DESIGNATED 

PLANS FOR 

SHOWN. SEE 

INTERCEPTOR 

BACKSLOPE 

ASPHALT FELT.

30# X 12 IN. 

WRAP JOINT WITH 

DETERMINED BY THE ENGINEER.         

EPOXY CLEAN WATER CLEAR CHOICE LOGO BUTTON ON INTERCEPTORS. LOCATION TO BE 

COLLARS ONLY.

STRUCTURAL CONCRETE WITH #4 BARS (GRADE 40) 12 INCH O.C. EACH WAY - FOR 

BY THE ENGINEER PRIOR TO INSTALLATION.

THE PLANS ARE APPROXIMATE.  FINAL ELEVATIONS AND LOCATIONS SHALL BE FIELD VERIFIED 

BACKSLOPE SWALE AND INTERCEPTOR STRUCTURE ELEVATIONS AND LOCATIONS SHOWN ON 

OPENING.

TOP, VULCAN FOUNDRY COMPANY, V-4880-1 OR APPROVED EQUAL, APPROX. 489 SQ.IN. 

PER UNIT PRICE SCHEDULE.  TYPE "B" INLET BOX, COH DWG. NO. 02632-02 WITH GRATE 

CONCRETE PAD AROUND TYPE "B" INLET: PAID FOR AS CONCRETE INTERCEPTOR STRUCTURE 

CONCRETE CHANNEL LINING.

SEE CONCRETE CHANNEL LINING DETAIL SHEET FOR CMP OUTFALL DETAILS THROUGH 

EVER IS HIGHER.

USE ELEVATION INDICATED IN THE TABLE OR 1 FOOT ABOVE NORMAL WATER LEVEL WHICH

IN DETENTION BASINS, SET FLOWLINE OF OUTFALL AT TOE OF THE SLOPE. IN CHANNEL, 

MATCH TOP OF CONCRETE WITH NATURAL GROUND.e.

INDICATED REQUIRES A SEPARATE DETAIL. 

ANY INTERCEPTOR OUTFALL PIPE LARGER THAN MAXIMUM SIZEd.

EACH WAY.                                              

STEEL REINFORCING-#4 BARS (GRADE 40) AT 12 INCHES ON CENTER c.

2-FEET DEEP X 8-INCH WIDE TOE ALL AROUND THE STRUCTURE.b.

ADJUST LENGTH AND WIDTH IN FIELD AS NECESSARY.a.

INTERCEPTOR STRUCTURES:

03310-CONCRETE.

CONCRETE SHALL BE STRUCTURAL CONCRETE IN ACCORDANCE WITH SPECIFICATION SECTION 

WITH SPECIFICATION SECTION 02316-STRUCTURAL EXCAVATING AND BACKFILLING.

EXCAVATION, FILL AND BACKFILL FOR STORM SEWER OUTFALLS SHALL BE IN ACCORDANCE 

02321-CEMENT STABILIZED SAND AND SECTION 02316 - STRUCTURAL EXCAVATING.

PROVIDE AND PLACE CEMENT STABILIZED SAND IN ACCORDANCE WITH SPECIFICATION SECTION 

CORRUGATED GALVANIZED STEEL PIPE.

2505-HIGH DENSITY POLYETHYLENE, OR APPROVED EQUAL. USE TABLE BELOW FOR 

DENSITY POLYETHYLENE (HDPE) PIPE IN ACCORDANCE WITH SPECIFICATION SECTION 

PIPE IN ACCORDANCE WITH SPECIFICATION SECTION 02642- CORRUGATED METAL PIPE, HIGH 

INTERCEPTOR OUTFALL PIPES WITHIN THE HCFCD RIGHT-OF-WAY SHALL BE CMP OR HDPE 1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

NOTE 10.

SEE

OFFSITE DITCH INTERCEPTOR STRUCTURE

COMBINATION BACKSLOPE &

SEE NOTE 11SEE NOTE 11SEE NOTE 11SEE NOTE 11

SEE NOTE 10.

M
IN
. 

SEE NOTE 2.
SEE NOTE 2.

SEE NOTE 2.

6 IN.

M
A

X
.

NOTE:

ASPHALT FELT.

30# X 12 IN. 

WRAP JOINT WITH 

E

SECTION

F

F

F

F

E

SEE NOTE 2.

1.5 O.D. + 12 IN. MIN.

DETAIL

CONCRETE COLLAR

6 FEET < BW < 20 FT

20 FEET < BW < 60 FT

BW > 60 FT AT TOE OF SLOPE

AT TOE OF SLOPE

1 FOOT ABOVE FLOWLINE

PIPE OUTLET INVERT

2-2/3" X 1/2" CORRUGATION 3" X 1" & 5" X 1" CORRUGATION

PIPE

(in.) (in.) (in.)gage (mm)

24 12 16 .064 1.63

MAXIMUM DEPTH OF COVER ABOVE TOP OF PIPE IS 20 FEET.

MINIMUM DEPTH OF COVER ABOVE TOP OF PIPE,

12

1.63

1.63

1.63

1.63

.064

.064

.064

.064 12

16

16

.064

.064

*

1.63

1.63

16

16

16

16

12

12

12

12

30

36

42

48

MIN. SHEET 

(in.) (in.)gage (mm)

*

FOR LARGER PIPE SIZES SEE: STORM SEWER AND RIPRAP DETAILS SHEET

DIA. FILL

-

-

-

- - -

-

-

-

-

-

-

THICKNESS SHEET THICKNESS

CORRUGATED GALVANIZED STEEL PIPE (TYPE I)

PIPE OUT FALL IN CHANNELS

MIN. *FILL

STD\INTERCEPTOR STRUCTURE DETAILS
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(Ft)

 

 

Height

Fill

Max

(C.Y.)

 

 

 

Apron

Riprap

(In)

 

Thickness

Top Slab

Culvert

T

(In)

 

Thickness

Wall

Culvert

U

Standard

Culvert

Box

Applicable

45°)

30° or

(0°,15°,

 

Angle

Skew

(Lt, Rt or Both)

followed by applicable end

Culvert Station and/or Creek name

Span X Height

No. Spans ~

 

 

Box Culvert

Description of

Standard

Treatment

or End

Wingwall

Applicable

(S.F.)

 

 

Area

Wingwall

Total

(Ft)

 

Height

Curb

Estimated

C

(Ft)

 

Wingwall

of

Height

Hw

(Ft)

 

Wingwall

End of

Curb to

A

(Ft)

 

Wingwall

of End of

Offset

B

(Ft)

 

Wingwall

Longest

Length of

Lw

(Ft)

 

Length

Toewall

Culvert

Ltw

(Ft)

 

Length

Toewall

Anchor

Atw

(C.Y.)

 

(Curb) 

Conc

"C"

Class

(C.Y.)

 

(Wingwall) 

Conc

"C"

Class

(SL:1)

 

Slope Ratio

or Channel

Slope

Side

Foot for bidding purposes.

The wall heights shown will be rounded to the nearest

 SPECIAL NOTE:
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1

2

4

the dimensions and quantities shown.

responsibility to make the necessary adjustments to

those shown on this sheet, it shall be the Contractor's

elects to provide culverts of a different type than

shown elsewhere on the plans.  If the Contractor

cast-in-place or precast culverts unless otherwise

the Contractor shall have the option of furnishing

Regardless of the type of culvert shown on this sheet,

payment.

concrete is considered part of the Box Culvert for

the curb concrete shall also be Class "S".  Curb

concrete is required for the top slab of the culvert,

must be increased by a factor of 2.  If Class "S"

For curbs using the RAC standard, quantities shown

Concrete volume shown is for box culvert curb only.

curb quantities are not included.

and wingwall toewall.  Riprap apron, culvert and

culvert toewall (if any), anchor toewall (if any)

Concrete volume shown is total of wing, footing,3

4

                    Area for four wingwalls (two structure ends) if Both.

  Total Wingwall Area = Wingwall area in S.F. for two wingwalls (one structure end) if Lt or Rt.

  Atw = Length of Anchor Toewall (Applicable to Safety End Treatment only).

             30° Maximum for Safety End Treatment

Skew Angle =  0° for SW-0, FW-0, SETB-CD, SETB-SW-0, and SETB-FW-0 standards.

NOTES:

C = Curb Height.

  Ltw = Length of Culvert Toewall (Not applicable when using Riprap Apron).

       Slope shall be 3:1 or flatter for Safety End Treatments.

  Hw = Height of Wingwall.

  B = Offset of End of Wingwall (Not applicable to Parallel or Straight Wingwalls).

  Lw = Length of Longest Wingwall.

       Side Slope at culvert for Flared or Straight Wingwalls.  Channel Slope for Parallel Wingwalls.

See applicable wing or end treatment standards for calculations of Hw, A, B, Lw, Ltw, Atw, and Total Wingwall Area.

  A = Distance from Face of Curb to End of Wingwall (Not applicable to Parallel or Straight Wingwalls).

SL:1 = Horizontal:1 Vertical

T = Box Culvert Top Slab Thickness.  Dimension can be found on the applicable Box Culvert Standard.

U = Box Culvert Wall Thickness.  Dimension can be found on the applicable Box Culvert Standard.
a licensed Professional Engineer.

sheet shall be signed, sealed, and dated by

page on the TxDOT web site.  The completed

from the Bridge Standards (English) web

completing this table can be downloaded

  An Excel 97 spreadsheet to assist in

 

Culvert Wingwalls and Safety End Treatments.

dimensions for the construction of the Box

by the culvert specifier and provides

Culvert standards.  It is to be filled out

  This sheet is a supplement to the Box

BCS  

BOX CULVERT SUPPLEMENT

WINGS AND END TREATMENTS

February 2010

 bcsstde1.dgn  TxDOT  TxDOT  TxDOT  GAF

DIST

HOU BRAZORIA / HARRIS

0912 31 291 VA

1-6'x3' FW-0 4:1 7 7 5.629 11.258 N/A 1.8

 TRAIL NORTH1 STA 28+65 LT 1-6'x6' PW-2 0° 4:1 7 7 6.979

9.7503.583

0.396 17.938 N/A 0.0

0.1

0.1

3.2

15.9 244

76

 TRAIL SOUTH STA 10+17.36 RT

N/AN/A 7.167

2.5'

2.5'

SCP-6

SCP-6

0.250 N/A 44     15°

105080P
R
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EXTENDED CURB DETAILS

CURBS OVER 1'-0" TO 5'-0" TALL

FOR BOX CULVERTS WITH

ECD

CURB QUANTITIES 

TABLE OF ESTIMATED

BARS L (#5)

OPTIONAL

3'-8"

1
0
"

 

 

9"

3

1 "T
"

"C
"~
 C

u
rb

TYPICAL SECTION

1

2

5

H 5

B
a
rs
 V

B
a
rs
 L

GENERAL NOTES:

BARS V (#5)

BARS U (#4)

BARS L (#5)

1
0
"

3

 (CY/LF)

2'-0"

2'-6"

3'-0"

3'-6"

4'-0"

4'-6"

5'-0"

0.074

0.093

0.111

0.130

0.148

0.167

0.185

(Lb/LF)

Reinf

Steel

1'-0" 0.037

 

 Curb

Height

"C"

2'-8"

1
0
"

3 7

H 4

"
2

1
2
 

1'-6" 0.056

10"

2
"

4

U 6

V 6

6

8.9

14.3

15.4

17.7

18.8

21.2

22.2

24.6

25.6

2

"
2

1
4
 

1
2
" 

M
a
x

"C
" 
p
lu
s
 3
"

"
2

1
1
 

Spaced at 12" Max

Conc

Used for curbs over 1'-0" to 5'-0"

3
"

M
a
x

6

7

8

8

6

1'-0"

(T
y
p
)

L 3Const jt

o
v
e
r 
1
'-
0
" 
to
 5
'-
0
"

E
q
 s

p
a
 a
t

  Reinforcing bar dimensions shown are out-to-out of bar.

otherwise.

  Cover dimensions are clear dimensions, unless noted

grade

Finished

Spaced at 12" Max

Spaced at 12" Max

Spaced at 12" Max

payment.

  This Curb is considered as part of the Box Culvert for

T631LS railing, use the T631-CM standard.

of other rail types.  For new construction using T631 or

type rails.  These details are not suitable for the mounting

These details are suitable for use with PR1, PR2 and PR3

allow for future retrofit of Type T631 or T631LS railing.

  These extended curb details have sufficient strength to

Specifications.

  Designed according to AASHTO LRFD Bridge Design

 

 

  Provide Class "C" concrete (f'c = 3,600 psi) minimum for curbs.

  Provide Grade 60 reinforcing steel.

 

 

3" above the finished grade.

  For vehicle safety, top of the curb must not project more than

" cover.4
1  Adjust reinforcing steel as necessary to provide 1 

CONSTRUCTION NOTES:

MATERIAL NOTES:

Quantity includes bars K (when applicable).

intermediate values of curb height, "C".

in table can be interpolated for

linear foot of curb length.  The value

information only.  Quantities are per

Quantities shown are for Contractor's

closure pour.

for precast box culverts with 3'-0"

Optional bars L are to be used only

maintain clear cover.

length of bars V as necessary to

shown spaced at 12" Max.  Adjust

with one bar U and two bars V as

Replace normal culvert curb bars K

maintain 12" Max spacing.

Additional bars H(#4) as required to

clear obstructions.

as shown.  Adjust as necessary to

Place normal culvert curb bars H(#4)

necessary to maintain cover.

Place bars L as shown.  Tilt hook as

necessary to clear obstructions.

Adjust normal culvert slab bars as

standard for additional details.

slabs less than 7" thick, see SCP-MD

thickness.  For precast boxes with

"T" is equal to the culvert top slab

03-16: General Notes added T631-CM.

VA31    

HOU BRAZORIA / HARRIS

2910912

77
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C
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A
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:

F
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E
:

D
A

T
E
:

1

2

3

4

5

6

3

7
8

4

5

7

8

other than T6, refer to RAC standard.

to T6-CM standard. For structures with traffic rail,

ECD standard. For structures with T6 bridge rail, refer

rail, bicycle rail or curbs taller than 1'-0", refer to

elsewhere in the plans. For structures with pedestrian

0" min to 5'-0" max. Estimated curb heights are shown

SECTION B-B will not be required.

riprap is provided, the culvert toewall shown in

riprap, at intervals of approximately 20'.  When such

flow, shall extend across the full distance of the

joints or grooved joints, oriented in the direction of

typical riprap reinforcing into the toewall; construction

ground; the toewall shall be reinforced by extending

concrete toewall along all edges adjacent to natural

riprap shall have a 6" wide by 1'-6" deep reinforced

shown on the plans or directed by the Engineer, the

be as required by Item 432, "Riprap".  Unless otherwise

riprap shall be constructed.  Payment for riprap shall

When shown elsewhere on the plans, a 5" deep concrete

for Contractor's information only.

resulting from the formulas given on this sheet are

  The quantities for concrete and reinforcing steel

information.

  See BCS sheet for additional dimensions and

or eliminated as directed by the Engineer.

toewalls for culverts and wingwalls may be reduced

  When structure is founded on solid rock, depth of

a minimum of 1 ‚" clear cover.

  All reinforcing bars shall be adjusted to provide

minimum compressive strength of 3600 psi.

  All concrete shall be Class "C" and shall have a

otherwise.

steel reinforcing in riprap concrete unless noted

Material Producer List (MPL) may be used in lieu of

  Synthetic fibers listed on the "Fibers for Concrete"

  All reinforcing steel shall be Grade 60.

  Designed according to AASHTO LRFD Specifications.

Slope

Toe ofthis line.

slope along

based on SL:1

Length of Wings

Details

See Corner

(Roadway Slope)

Finished Grade

Reinforcing

 Variable

(2~Wings)

REINFORCING

TABLE OF WINGWALL

 Q    #4    1      ~

 L    #4    ~    1'-6"

Bar  Size  No.    Spa

 V    #4    ~    1'-0"

 R    #5    6      ~

 P    #4    ~    1'-0"

 M    #4    4      ~

 G    #6    4      ~

 F    #4    ~    1'-0"

 E    #4    ~    1'-0"

 D    #5    ~    1'-0"

Bar  Size  No.    Spa

Hw

Height

Wingwall

Maximum

 

16'-0" 8'- 2" 4'- 6" 3'- 0" 1'- 3" #9    6" #6    6" 297.02  1.234

15'-0" 7'- 8" 4'- 0" 3'- 0" 1'- 1" #9    6" #6    6" 283.06  1.068

14'-0" 7'- 2" 3'- 6" 3'- 0" 1'- 0" #8    6" #5    6" 216.78  0.959

13'-0" 6'- 8" 3'- 3" 2'- 9"    11" #7    6" #5    6" 178.80  0.856

12'-0" 6'- 2" 3'- 0" 2'- 6"     9" #7    6" #5    6" 162.29  0.721

11'-0" 5'- 8" 2'- 9" 2'- 3"     8" #6    6" #5    6" 133.65  0.634

10'-0" 5'- 2" 2'- 6" 2'- 0"     8" #5    6" #4    6"  97.25  0.584

 9'-0" 4'- 8" 2'- 3" 1'- 9"     8" #4    6" #4    6"  81.49  0.535

 8'-0" 4'- 2" 2'- 0" 1'- 6"     8" #5 1'-0" #4 1'-0"  60.19  0.486

 7'-0" 3'- 8" 1'- 9" 1'- 3"     7" #4 1'-0" #4 1'-0"  52.77  0.414

 6'-0" 3'- 2" 1'- 6" 1'- 0"     7" #4 1'-0" #4 1'-0"  46.42  0.367

 5'-6" 3'- 2" 1'- 6" 1'- 0"     7" #4 1'-0" #4 1'-0"  45.75  0.355

 5'-0" 3'- 2" 1'- 6" 1'- 0"     7" #4 1'-0" #4 1'-0"  45.09  0.343

 4'-6" 3'- 2" 1'- 6" 1'- 0"     7" #4 1'-0" #4 1'-0"  41.75  0.330

 4'-0" 2'- 5" 1'- 0"     9"     7" #4 1'-0" #4 1'-0"  38.41  0.285

 3'-6" 2'- 5" 1'- 0"     9"     7" #4 1'-0" #4 1'-0"  37.74  0.273

 3'-0" 2'- 5" 1'- 0"     9"     7" #4 1'-0" #4 1'-0"  37.07  0.261

 2'-6" 2'- 5" 1'- 0"     9"     7" #4 1'-0" #4 1'-0"  33.73  0.248

Box Culvert.

Extend Bars P 3'-0" minimum into bottom slab of

N    = Number of Culvert Spans

Ltw  = Culvert Toewall Length

Lw   = Length of Wingwall

SL:1 = Side Slope Ratio (Horizontal:1 Vertical)

Hw   = Height of Wingwall
QUANTITIES

CULVERT TOEWALL

TABLE OF ESTIMATED

from that shown as necessary.

flush with Wingwall Toewall.  Adjust reinforcing

At Contractor's option, Culvert Toewall may be ended

by Lw.

quantities for two wings multiply the tabulated values

for two wings (one structure end).  To determine total

Quantities shown are based on an average wing height

cover and 4" minimum between bars.

Adjust to fit as necessary to maintain 1 ‚" clear

Toewall reinforcing not shown for clarity.)

(Showing reinforcing.  Culvert and Culvert

(2~Wings)

wing length

per ft of

Quantities

Estimated

and U values.

  See applicable box culvert standard for H, S, T,

will be allowed for this work.

be made in quantities and no additional compensation

3" projection above finished grade.  No changes will

shall be reduced, if necessary, to provide a maximum

For vehicle safety, curb heights and wall heights

BARS R

BARS D

30°

2'-0"

2'
-0

"

2'-0"

2
'
-
0
"

S S

A

30

B

8"

8"

PLAN

U

X

Y Y

X

L
w

60°

W
W

F M

H

perpendicular to Rdwy

H
w

Z

P

J

4
"

2
'
-
0
"

G

1

2

3
"

T
C

Conforms to Slope

4
"

R

3
"

D

SL

1

E

T

INSIDE ELEVATION

M
a
x

T
y
p

A

J  or V

1
2
"

M
a
x

Conc (CY/Ft)

Dimensions

W X Y

S
i
z
e

Spa

S
i
z
e

Spa

Z

(Lb/Ft)

Reinf Conc

(CY/Ft)

TABLE OF DIMENSIONS & REINFORCING STEEL

2.45

0.037

1 2Bars J Bars J

Recommended values of Slope are:  2:1, 3:1, 4:1, & 6:1.

    For Cast-in-place culverts:

Ltw = (N) (S)   (N  1) (U)

    For Precast culverts:

8"

G

X Y

W

BARS L BARS J

BARS J1

2

2'-0"

2
'
-
0
"

L
e
n
g
t
h
 

V
a
r
i
e
s
 

~

BARS V

L
e
n
g
t
h
 

V
a
r
i
e
s
 

~

Z
 
(

S
h
o
r
t
e
s
t
)

Z
 
(

S
h
o
r
t
e
s
t
)

B  = (A) Tangent (30°)

A  = (Hw   0.333') (SL)

Hw = H   T   C   0.250'

(Typ)

Ltw

UU

Lw = (A)   Cosine (30°)

A

GENERAL NOTES:

(Wings for One Structure End) 

(Showing dimensions.)

WING DIMENSION CALCULATIONS:

Z
 
 
 
2
0
"

Reinf (Lb/Ft)

    Formulas:  (All values are in Feet)

+

-
H

w
 
 

Z
 
 
4
"
(

L
o
n
g
e
s
t
)

-
H

w
 
 

Z
 
 
4
"
(

L
o
n
g
e
s
t
)

+

Y  4"+

+

+ + -
-

-

+ +

+ + -
+Total Wingwall Area (Two Wings ~ S.F.)=(Hw   0.333') (Lw)

-W  4"

Ltw = (N) (2U  S)   (N  1) (0.500')

1
'
-
0
"

2

1

6

5

2"

Slab Reinforcing

Culvert Bottom

AND TOEWALL

FOOTING

reinforcing not shown for clarity.)

(Culvert and Culvert Toewall

Const Jt

Permiss

M

Z

D

R

J

J P

2
'
-
0
"

6"

V

2

1

F

SECTION A-A

E

H
w

2" 

(Typ)

Const Jt

L

Q

R

SECTION B-B

6"

2
'
-
0
"
 

WINGWALL

CORNER DETAILS

4
"

2
"

2"

R
D

J

F or G

V

1

B
P

L

Q R

V E

J

J1

2

B

Wingwall Toewall
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4  

3'-0" Extend Bars G

(2~Wings)

REINFORCING

TABLE OF WINGWALL

REINFORCING

TOEWALL

TABLE OF

V    #4   ~   1'-0"

P    #4   ~   1'-0"

M    #4   4     ~

G    #6   ~     8"

F    #4   ~   1'-0"

E    #4   ~   1'-0"

D    #6   ~   1'-0"

D    #6   ~   1'-0"

Bar Size  No.  Spa

along this line

based on SL:1 slope

Length of Wings

16'-0"  9'-11" 5'- 0" 3'-11" 1'- 7" #9    6" #7    6" 505.72  2.448  11.47  0.279

15'-6"  9'- 6" 4'-10" 3'- 8" 1'- 6" #9    6" #7    6" 489.52  2.302  11.24  0.253

14'-6"  8'-10" 4'- 5" 3'- 5" 1'- 4" #9    6" #6    6" 432.94  2.046  10.30  0.218

13'-6"  8'- 2" 4'- 0" 3'- 2" 1'- 2" #8    6" #6    6" 348.72  1.804  10.02  0.186

12'-6"  7'- 8" 3'- 9" 2'-11" 1'- 0" #7    6" #6    6" 283.41  1.592   9.74  0.157

11'-6"  7'- 2" 3'- 6" 2'- 8"    11" #6    6" #6    6" 230.13  1.438   9.52  0.140

10'-6"  6'- 5" 3'- 0" 2'- 5"     9" #6    6" #5    6" 196.27  1.234   8.57  0.117

 9'-6"  6'- 0" 2'-10" 2'- 2"     9" #5    6" #5    6" 156.93  1.136   8.41  0.110

 8'-6"  5'- 6" 2'- 8" 1'-10"     8" #5    6" #5    6" 144.47  1.000   8.13  0.095

 8'-0"  5'- 6" 2'- 8" 1'-10"     8" #5    6" #5    6" 139.04  0.962   8.13  0.095

 7'-6"  5'- 0" 2'- 3" 1'- 9"     8" #5 1'-0" #5 1'-0"  96.54  0.902   8.07  0.093

 7'-0"  5'- 0" 2'- 3" 1'- 9"     8" #5 1'-0" #5 1'-0"  92.15  0.864   8.07  0.093

 6'-6"  4'- 4" 2'- 0" 1'- 4"     7" #5 1'-0" #5 1'-0"  85.05  0.768   7.07  0.078

 6'-0"  4'- 4" 2'- 0" 1'- 4"     7" #5 1'-0" #5 1'-0"  80.67  0.730   7.07  0.078

 5'-6"  3'- 9" 1'- 7" 1'- 2"     7" #4 1'-0" #4 1'-0"  67.46  0.668   6.96  0.075

 5'-0"  3'- 9" 1'- 7" 1'- 2"     7" #4 1'-0" #4 1'-0"  63.45  0.632   6.96  0.075

 4'-6"  3'- 2" 1'- 2" 1'- 0"     7" #4 1'-0" #4 1'-0"  59.77  0.568   6.85  0.071

 4'-0"  3'- 2" 1'- 2" 1'- 0"     7" #4 1'-0" #4 1'-0"  55.77  0.532   6.85  0.071

 3'-6"  2'-10"    10" 1'- 0"     7" #4 1'-0" #4 1'-0"  53.98  0.480   6.85  0.071

 3'-3"  2'-10"    10" 1'- 0"     7" #4 1'-0" #4 1'-0"  53.32  0.462   6.85  0.071

 3'-0"  2'-10"    10" 1'- 0"     7" #4 1'-0" #4 1'-0"  49.98  0.444   6.85  0.071

 2'-9"  2'-10"    10" 1'- 0"     7" #4 1'-0" #4 1'-0"  49.31  0.424   6.85  0.071

 2'-6"  2'-10"    10" 1'- 0"     7" #4 1'-0" #4 1'-0"  48.64  0.406   6.85  0.071

Jt

Const

3'-0" Extend Bars G6'-0"

1
'
-
0
"

(Showing Wing Reinf) (Showing Wing Reinf) (Showing 30° Skew)

   Angle

  Skew

 less

90°

   Angle

  Skew

 less

90°

PARTIAL ELEVATION - PW-2

Field Bend as needed.

DESIGNER NOTES:

12

13

PARTIAL ELEVATION - PW-1

WING DIMENSION CALCULATIONS:

and U values.

    See applicable box culvert standard for S, H, T

  

0    = Culvert Skew

       Usual value is 2:1)

SL:1 = Channel Slope ratio. (Horizontal: 1 Vertical,

N    = Number of Culvert Spans

Ltw  = Culvert Toewall Length

Lw   = Length of Wingwall

Hw   = Height of Wingwall

2

2

9

12

13
6" for Hw   4'.

  

3'-0" for Hw   4'.

  

is referenced elsewhere in the plans.

1'-0" typical.  2'-0" typical when RAC standard

  

be allowed for this work.

quantities and no additional compensation will

above requirements.  No changes will be made in

Reduce curb heights, if necessary, to meet the

  flush with finished grade.

- For structures with bridge rail, build curbs

  grade.

  cannot project more than 3" above finished

- For structures without bridge rail, curbs

must be met:

For vehicle safety, the following requirements

  

other than T6, refer to RAC standard.

standard. For structures with traffic rail,

structures with T6 bridge rail, refer to T6-CM

taller than 1'-0", refer to ECD standard.  For

with pedestrian rail, bicycle rail or curbs

shown elsewhere in the plans. For structures

0" min to 5'-0" max. Estimated curb heights are

  

wing.

shown. Provide at least two pair Bars G per

Bars G equally spaced at 8" maximum, place as

  

Lap Bars M  1'-6" minimum with Bars M .

  

footing.

Extend Bars E  1'-6" minimum into the wingwall

  

Fill around weepholes with coarse gravel.

Provide weepholes for Hw = 5'-0" and greater.

  

Bars D.

Quantities shown do not include weight of

multiply the tabulated values by Lw.

determine estimated quantities for two wings,

Adjust concrete volume for Type PW-2 wings. To

Quantities shown are for two Type PW-1 wings.

  

For 45° Skew ~ 3"

For 30° Skew ~ 2"

For 15° Skew ~ 1"

  

At discharge end, chamfer may be ƒ".

  

Skew Angle = 0°

    = (2)(Hw)(Lw) - 1.5 SF for Ty PW-2 and Hw   4'

    = (2)(Hw)(Lw) - 6 SF for Ty PW-2 and Hw   4'

    = (2)(Hw)(Lw) for Ty PW-1

Total Wingwall Area (Two Wings ~ SF)

Ltw = [(N) (2 U + S) + (N - 1) (0.5')]   Cosine 0

    For Precast culverts:

  

Ltw = [(N) (S) + (N + 1) (U)]   Cosine 0

    For Cast-in-place culverts:

    = (Hw - 0.5') (SL)   Cosine 0 for Ty PW-2 and Hw   4'

    = (Hw - 1') (SL)   Cosine 0 for Ty PW-2 and Hw   4'

Lw  = (Hw) (SL)   Cosine 0 for Ty PW-1

Hw  = H + T + C

  

    Formulas:   (All values are in Feet)

a railing mounted to the wingwall.

  Type PW-2 can only be used for applications without

be used if railing is to be mounted to the wingwall.

  Type PW-1 can be used for all applications and must

  

  

for the Contractor's information only.

resulting from the formulas given on this sheet are

  The quantities for concrete and reinforcing steel

dimensions and information.

  See BCS sheet for wingwall type and additional

directed by the Engineer.

reduced or eliminated when founded on solid rock, when

  Depth of toewalls for wingwalls and culverts may be

  Provide 1 ‚" Min clear cover to reinforcing steel.

and Grade 60 reinforcing steel.

  Provide Class "C" Concrete (f'c = 3,600 psi Min)

Design Specifications.

  Designed in accordance with AASHTO LRFD Bridge

reinf

Barrel

Walls

Culvert

Barrel Quantities

Limits of Culvert

Walls

Culvert

Reinf

Barrel

Height

Wingwall

Maximum
(2~Wings)
of wing
per ft

Quantities
Estimated

Reinforcing

 Variable

E    #4   ~    1'-0"

M    #4   2     ~ 

J    #4   ~    1'-0"

Bar Size  No   Spa

Jt

Const

(1~Toewall)
Toewall

per ft of
Quantities
Estimated

(Roadway Slope)

Finished Grade

SKEWED BOX CULVERTS

DETAILS FOR

NON-SKEWED BOX CULVERTS

DETAILS FOR

Barrel Quantities

Limits of Culvert

Skew

Culvert

H
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T
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w
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Dimensions
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Z
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Reinf Conc

(CY/Ft)
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TYPES PW-1 AND PW-2

PW

01-12: PW-1 & PW-2.

11-10:  Reinforcing Quantities.
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       6     3     8    7    7   <2      -   0.20  0.31  0.22  0.17  0.19  0.19  0.19  0.17    7.9

       6     3     7    7    7   2<3     43  0.21  0.24  0.19  0.17    -     -     -     -     7.5

       6     3     7    7    7   3-5     39  0.17  0.18  0.17  0.17    -     -     -     -     7.5

       6     3     7    7    7   10      39  0.17  0.18  0.19  0.17    -     -     -     -     7.5

       6     3     7    7    7   15      38  0.22  0.24  0.24  0.17    -     -     -     -     7.5

       6     3     7    7    7   20      38  0.28  0.31  0.31  0.17    -     -     -     -     7.5

       6     3     7    7    7   25      38  0.35  0.38  0.39  0.17    -     -     -     -     7.5

       6     3     7    7    7   30      38  0.42  0.46  0.46  0.17    -     -     -     -     7.5

       6     4     8    7    7   <2      -   0.19  0.34  0.25  0.17  0.19  0.19  0.19  0.17    8.6

       6     4     7    7    7   2<3     43  0.19  0.27  0.21  0.17    -     -     -     -     8.2

       6     4     7    7    7   3-5     39  0.17  0.21  0.19  0.17    -     -     -     -     8.2

       6     4     7    7    7   10      39  0.17  0.20  0.21  0.17    -     -     -     -     8.2

       6     4     7    7    7   15      38  0.18  0.27  0.27  0.17    -     -     -     -     8.2

       6     4     7    7    7   20      38  0.24  0.34  0.35  0.17    -     -     -     -     8.2

       6     4     7    7    7   25      38  0.29  0.43  0.42  0.17    -     -     -     -     8.2

       6     4     7    7    7   30      38  0.35  0.51  0.52  0.17    -     -     -     -     8.2

       6     5     8    7    7   <2      -   0.19  0.37  0.28  0.17  0.19  0.19  0.19  0.17    9.3

       6     5     7    7    7   2<3     43  0.17  0.30  0.24  0.17    -     -     -     -     8.9

       6     5     7    7    7   3-5     43  0.17  0.23  0.21  0.17    -     -     -     -     8.9

       6     5     7    7    7   10      39  0.17  0.22  0.23  0.17    -     -     -     -     8.9

       6     5     7    7    7   15      38  0.17  0.28  0.29  0.17    -     -     -     -     8.9

       6     5     7    7    7   20      38  0.20  0.37  0.38  0.17    -     -     -     -     8.9

       6     5     7    7    7   25      38  0.25  0.45  0.46  0.17    -     -     -     -     8.9

       6     5     7    7    7   30      38  0.30  0.54  0.55  0.17    -     -     -     -     8.9

       6     6     8    7    7   <2      -   0.19  0.38  0.30  0.17  0.19  0.19  0.19  0.17   10.0

       6     6     7    7    7   2<3     52  0.17  0.32  0.26  0.17    -     -     -     -     9.6

       6     6     7    7    7   3-5     52  0.17  0.24  0.22  0.17    -     -     -     -     9.6

       6     6     7    7    7   10      43  0.17  0.23  0.24  0.17    -     -     -     -     9.6

       6     6     7    7    7   15      39  0.17  0.29  0.31  0.17    -     -     -     -     9.6

       6     6     7    7    7   20      39  0.18  0.38  0.39  0.17    -     -     -     -     9.6

       6     6     7    7    7   25      38  0.23  0.46  0.48  0.17    -     -     -     -     9.6

       6     6     7    7    7   30      38  0.27  0.55  0.57  0.17    -     -     -     -     9.6

   per linear foot of box width.

   are minimum required areas of reinforcement

   linear foot of box length. A   and A

   required areas of reinforcement per

2  A   thru A  ,A   and A   are minimum

 

1  For Box Length = 8'-0"

    

Height

Fill

S1 S4

S5S6

S7 S8

 

S H

M
SECTION DIMENSIONS REINFORCING

Lift

(ft)

T T T
T B S

A A A A A A A A
S1 S2 S3 S4 S5 S6 S7 S8

2 1

(Min)

BOX DATA

(ft) (ft) (in)(in)(in)(in)

2
(in /ft)

Weight

(Tons)

 

1" Max

1 longitudinal bar

space plus 2"

10"

Min

radius(Typ)

4 d Min

radius(Typ)

4 d Min

JOINT REINFORCEMENT)

(TOP AND BOTTOM SLAB

reinforcement

Longitudinal

reinforcing

Longitudinal

(Typ)

radius

2" Max

radius(Typ)
2" Max

for T  6"A

A

A

1"

T

T
T

H

T

T

(Typ)

A

A

 
 

1"

(Typ)

M

A
A

A

2
"

TS T

T
T

H

TS

A

A

A

A

T

T

A

1"

(Typ)

1" (Typ unless

noted otherwise)

SECTION A-A

1
"

1
"

A

A

(top)

(bott) A

A

(top)

(bott)

•" Min (Typ)

2" Max (Typ)

Outer cage
circumferential

reinforcement

at female end.

A

-
>

for T  5"-
<

A

A

 
 

for T  5"-
<

for T  6"-
>

A (top)

(bott)

(side)

Minimum length is equal to

spacing of longitudinal

4
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3
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S

S
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B

S S

S2 S7

S6

S5

S4
S

S

S8

S3

S1

S

S

S2

S3 S2

S3

6" Min

4" Min

reinforcing plus 2" (Typ)

4" Min

1 •" Max

CORNER OPTION "A" CORNER OPTION "B"

FILL HEIGHT 2 FT AND GREATER

CORNER OPTION "A" CORNER OPTION "B"

FILL HEIGHT LESS THAN 2 FT 
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HL93 LOADING

        PRECAST       

  SINGLE BOX CULVERTS 

6'-0" SPAN

SCP-6

February 2010

GAF  LMW  BWH/TxDOT  GAF

(Fabrication)".

"Precast Concrete Structural Members

shall be submitted in accordance with Item

the table.  Shop plans for alternate designs

the box design for the design fill height in

alternate design that is equal to or exceeds

this sheet, the contractor may furnish an

  In lieu of furnishing the designs shown on

details and notes not shown.

  See SCP-MD standard sheet for miscellaneous

of 5,000 psi.

with a minimum compressive strength

  All concrete shall be Class "H" Concrete

details not shown.

  Refer to ASTM C1577 for information or

  Designs shown conform to ASTM C1577.

0912 31 291 VA
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Box

Concrete

Precast

Reinforcing

Inside Face

Reinforcing

Outside Face

Backfill

Cement Stabilized

PLACEMENT

MULTIPLE UNIT

End Treatment)

(Also applies to Safety

Box Culvert"

End of "Concrete

backfill

stabilized

Cement

Slab

Box Top

Concrete

Precast

as shown)

(Place 4 ~ #4's

concrete closure

Cast-in-place

(Roadway Slope)

Finished Grade

NOTES)

(See GENERAL

3" Chamfer

(Length = 4'-3")

(Spa = 1'-0" Max)

payment

Box Culvert" for

End of "Concrete

(Roadway Slope)

Finished Gradefor Curb details

See SECTION THRU CURB

as shown)

(Place 4 ~ #4's

concrete closure

Cast-in-place

backfill

stabilized

Cement

for payment

Box Culvert"

End of "Concrete

Concrete Box

Precast

Wall

Culvert

Precast

NOTES)

(See GENERAL

3" Chamfer

multi-boxes

backfill between

Cement stabilized

as shown

Spa at 6" max

layer of 6 ~ #4's

Place additional

of 4" into gap

shall extend a min

inside and outside

Exposed reinforcing

Closure

Place Concrete

End of Cast-in-

Closure

Concrete

Cast-in-place

(Typ)

for payment

Box Culvert"

"Concrete

End of

Wingwall

WINGWALL CONNECTION

Inside Face

O

10"

ANGLE DETAIL

 

 

 

Concrete Closure

Reinforcing Steel
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0.037 CY
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K

Skew

PLAN OF SKEWED ENDS

(Showing multi-box placement)

L BoxC
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5
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4 5

L BoxL Box CC

Bars C

9
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11

11

11

9

12

See DETAIL "A"

13

13

& Usual

6" Min

14

6

6

9

9

1'-0" Min Extension

1'-0" Min Extension (Typ)

3'-0" Min

3'-0" Min Closure

3'-0" Min (Typ)2'-0" Min

traffic rail, other than T6, refer to RAC standard.

with T6 traffic rail, refer to T6-CM standard.  For structures with

or curbs taller than 1'-0", refer to ECD standard.  For structures

in the plans.  For structures with pedestrian rail, bicycle rail

0" min to 5'-0" max.  Estimated curb heights are shown elsewhere

the closure shall be bent or trimmed as necessary.

into concrete closure.  Any reinforcing  that does not fit into

Curb, Wingwall or Safety End Treatment reinforcing shall extend

concrete closure (Typ).

Precast box reinforcing shall extend a minimum of 1'-0" into

precast box section.

closure shall be flush with the inside and outside faces of the

box section.  Except where shown otherwise, the cast-in-place

the closure shall be the same size and spacing as in the precast

be cast short or broken back in the field.  All reinforcing in

Cast-in-place concrete closure shall be 3'-0" min.  Boxes shall

cast full length.

less than 3'-0". See Section B-B detail when interior walls are

top slab, bottom slab, and exterior wall closure shall not be

interior walls may be adjusted as necessary. The length of the

For multiple unit placements the length of the closure for the

Box Culvert for payment.

Cement Stabilized Backfill between boxes is considered part of the

shall be considered as subsidiary to the Concrete Box Culvert.

Any additional concrete and reinforcing required for the closures

 

Culvert for payment.

All curb concrete and reinforcing is considered part of the Box

Bars K may be omitted.

as necessary to maintain cover.  For curbs less than 3" high,

For curbs less than 1'-0" high, tilt Bars K or reduce bar height

in the plans.

1'-0" typical.  2'-0" when RAC standard is referred to elsewhere

additional compensation will be allowed for this work.

requirements.  No changes will be made in quantities and no

Curb heights shall be reduced, if necessary, to meet the above

  finished grade.

- For structures with bridge rail, curbs shall be flush with

  than 3" above finished grade.

- For structures without bridge rail, curbs shall project no more

For vehicle safety, the following requirements must be met:

wall closure as shown in DETAIL "A".

treatment, or with the top slab as the final riding surface, provide

For multiple unit placement with overlay, with 1 to 2 course surface

reinforcing at each point of contact.

face only). The bands shall be tack welded to the exposed

shall be placed in the gaps of the walls (placed in the outside

slabs.  A band matching the outside face reinforcing of the wall

reinforcing shall be placed in the gaps of the top and bottom

Bands of reinforcing matching the inside and outside face

for any additional material in the gap between adjacent boxes.

"Jacking, Boring, or Tunneling Pipe or Box".  No payment will be made

the precast boxes to be tunneled or jacked in accordance with Item 476,

This dimension may be increased with approval of the Engineer to allow
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PRECAST
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SCP-MD

BOX CULVERTS
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3 inches at the entrance.

  The bottom edge of the top slab closure shall be chamfered

not shown.

  Refer to the Single Box Culverts Precast standard for details

considered as subsidiary to the Concrete Box Culvert.

  Any additional concrete required for the closures shall be

to the Item, "Concrete Substructures".

compressive strength of 3600 psi and shall be placed according

  All closure concrete shall be Class "C" with a minimum

  Designed according to AASHTO LRFD Specifications.
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PIPE

DIA.

IN.

T

FT.
C.Y.PER L.F.PER

FT.OF DEPTH

36

42

48

54

60

66

72

78

84

0.417

0.458

0.458

0.500

0.583

0.583

0.625

0.625

0.625

0.142

0.164

0.182

0.204

0.228

0.247

0.269

0.287

0.306

18

30

36

42

48

54

60

66

72

78

84

0.19

0.29

0.33

0.38

0.42

0.46

0.50

0.54

0.58

0.62

0.67

0.231

0.210

0.188

0.165

0.144

0.327

0.349

0.370

0.392

0.414

0.435

0.457

0.383

0.478

0.586

0.692

0.808

1.394

1.560

1.731

1.907

2.088

2.275

2.474

C.Y.PER L.F.

FT.OF DEPTH

C.Y.PER L.F.PER

CULVERT OR SEWER

IN.

DIA.

PIPE

FT.

T

T

Requires Least Excavation

Natural Ground, Finished 

Grade, or Subgrade Whichever

Regular Backfill In

IN A PAVED OR GRADED AREA

(Typical)

C
p
i
p
e

T

U
s
u
a
l

Box Sewer or Box Culvert

Bottom of SubgradeV
a
r
i
a
b
l
e

C

C

Manhole,Inlet
or Junction Box

Roadway Median

Varies

Subgrade Line

Project

Cement Stabilized Backfill

Pipe Sewer,R.C.P.,or Box Culvert

Variable

C

C

NOTE:

private driveways as indicated elsewhere

in the plans.

Rubber gaskets shall be required for all

joints on proposed cross drainage, pipe

culverts and  proposed storm sewer systems,

unless otherwise shown in the plans.

Backfill with cement stabilized material will

be required for all structures under detours

24

 6"

OF PIPE

EXCAVATION DETAIL 

U
s
u
a
l

H
12"

AT MANHOLE, INLET OR JUNCTION BOX

 IN A GRADED AREA

EXCAVATION DETAIL

IN A GRADED OR PAVED AREA

Cement stabilized backfill may be omitted in 

6
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Regular Backfill In

I.D.+ 2T

Limits of Measurement

for Excavation

CL Monolithic Pipe

Requires Least Excavation

Natural Ground, Finished 

Grade, or Subgrade Whichever
Box Sewer or Box Culvert

for Excavation

Measurement

Limits of

Backfill

for Cement Stabilized

Limits of Measurement

Requires Least Excavation

Natural Ground, Finished 

Grade, or Subgrade Whichever Regular Backfill In

Regular Backfill In

INCLUDING DETOURS *

*
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DIAGRAMS

EXCAVATION AND BACKFILL

STDE1.DGN

12" 12"

12" 12"

1
2
"

1
2
"

2'-0"

 6"

 6"

 6"

D
 

=
 
2

T
 

+
 

H
 

+
 
1
'-

6
"

Dia = Diameter

R = Radius

T = Thickness

H = Height

D = Depth

Item 400

EXCAVATION & BACKFILL DETAIL

Stabilized Backfill

for Excavation and Cement

Limits of Measurement

1'for I.D. 42"or Less

2'for I.D. Greater than 42"

BACKFILL DETAIL

Item 400

BACKFILL DETAIL

Item 400

Item 400

(Typical)

EXCAVATION QUANTITIES

EXCAVATION AND BACKFILL QUANTITIES

unless noted otherwise in the General Notes.

(I.D.)

Diameter

Inside

(I.D.)

MONOLITHIC PIPE

Accordance with

Accordance with

BOX CULVERTS

Accordance with

BOX CULVERTS

Accordance with

D
 

=
 
2

T
 

+
 
I
.D
. 

+
 
1
'-

6
"

REINFORCED CONCRETE PIPE

REINFORCED CONCRETE PIPE

MONOLITHIC PIPE

EXCAVATION

EXCAVATION IN A

PAVED OR GRADED AREA

CEMENT STABILIZED

BACKFILL IN A

PAVED OR GRADED AREA

0.23

IN A GRADED OR PAVED AREA

INCLUDING DETOURS
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Normal Gutter

  Depression

C Manhole Inlet or

Junction Box

Roadway

Proposed

with Manhole or

Inlet Extension

Junction Box

Box Culvert or

Limits of Cement

Stabilized Backfill

N.T.S.

N.T.S. N.T.S.

C Manhole or Inlet

Finished Grade

N.T.S.

N.T.S.

Proposed Roadway

Min. 30" Dia. Pipe 

Subgrade Line

6"

6"

6"
Finished Grade

6"

QUANTITIES OF CEMENT

STABILIZED BACKFILL

MANHOLE OR CEMENT STABILIZED

BACKFILL IN

CUBIC YARDS

0 through 5

greater than 10

Structure

Structure

Proposed Roadway

Structure

Limits of Cement 

Stabilized Backfill

Limits of Cement 

Stabilized Backfill

Proposed Roadway 

Structure

Limits of Cement

Stabilized Backfill 

Limits of Cement

Stabilized Backfill 

D

D

D

INLET DEPTH (D)

IN FEET

8.25

SCHEDULE FOR PAY

 > 5 through 10

Limits of 

Excavation

Excavation

IN A PAVED OR GRADED AREA

Bottom of

Limits of 

Excavation

Limits of 

Excavation

Limits of Excavation

and Cement Stabilized

Backfill

Finished Grade or Natural Ground

Limits of 
Excavation

Limits of 

Excavation

Limits of 

Measurement for

Excavation

 PAVED OR GRADED AREA

Manhole Ring Cover

or Grate Inlet Cover

Proposed
Roadway

Variable

Box Culvert or

Junction Box

with Manhole or

Inlet Extension

Limits of Cement

Stabilized Backfill

6"

Structure

Limits of Cement

Stabilized Backfill 
D

Limits of

Excavation

Limits of Excavation

IN A PAVED OR GRADED AREA

6"

Limits of Measurement 

for Excavation and

Cement Stabilized

Backfill

6"

6"

Limits of Measurement 

6" 6"

5.75

12.75

Subgrade

6"

(See Note 4)

(See Note 4)

(See Note 4)

(See Note 4) (See Note 4)

6"

(SEE NOTE 1)
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DIAGRAMS

EXCAVATION AND BACKFILL

(Min. 36" Dia. Pipe)

1
2
"

1
2
"

12"

12"

12"

12"

12"

12"

12"

12"

12"

12"

12"

12"

12" 12"

12" 12"

12"

12"

12"

12"

D

TABLE 1

   required only for precast units.

4. 6" cement stabilized backfill will be

 

   Diagram for Pipes and Box Culverts."

   culverts, see "Excavation and Backfill

3.  For backfill of intersecting pipes and box

 

   base and any subgrade.

2. Proposed roadway structure includes pavement,

 

   on depth (D) and Table. 1.

   amount for cement stabilized backfill based

1. The Contractor is paid a fixed estimated

 

NOTES:

Dia = Diameter

R = Radius

T = Thickness

H = Height

D = Depth

Pipe

Diameter

Inside

Under 36"

Width

or Structure

EXCAVATION AND BACKFILL DETAIL

EXCAVATION AND BACKFILL DETAIL EXCAVATION AND BACKFILL DETAIL

EXCAVATION AND BACKFILL DETAILEXCAVATION AND BACKFILL DETAIL

12" 12"

12"

Inside Diameter Pipe

Under 36"

or Structure Width

Inside Diameter Pipe

Under 36"

or Structure Width

MANHOLES SMALLER THAN 36 IN.

MANHOLES 36 IN. AND GREATER

JUNCTION BOXES IN A INLET EXTENSIONS ON A BOX CULVERT

 IN A PAVED OR GRADED AREAS

CURB INLETS IN A PAVED OR GRADED AREA

TO BE PAID UNDER 

ITEM 400-6009

CEMENT STABILIZED

BACKFILL (INLET

OR MANHOLE)

REVISED 2/2010 Added note to 

Table 1.
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