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BRIDGE SURVEY & HYDRAULIC DESIGN REPORT

Date

Data on Existing Structure

c.f.s. Frequency

Gage Station No.

Channel Right O.B.

Hydraulic Design Method

Channel  Slope

Hydrological  Method

Freq. Q Elev. Backwater Bridge Opening Velocity

Frequency

Discharge Elev.

Elev.

Elev.Frequency Character

Flood Study / Status

Data on Structures Up and Down Stream

Computed Scour : General Contraction Local

Left O.B.

Project Engineer

Date

Floods Evaluated:

c.f.s.

RALEIGH, N. C.

DIVISION OF HIGHWAYS
HYDRAULICS UNIT

N. C. DEPARTMENT OF TRANSPORTATION

Designed by:

:

Period of Records

Max.  Discharge

Base Flood Discharge

Overtopping

Design Discharge

Frequency

Source

Source

ContractionHistorical  Scour Info.  :

:

:

:

Date Elev. Est. Freq. Source
Period of

Knowledge

Date Elev. Est. Freq. Source Knowledge
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Date Elev. Est. Freq. Source Knowledge
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Average Channel  Velocity (Design) Average Overbank Velocity (Design)

Stream Classification (Such as Trout,  High Quality Water,  etc.)

Design Control   Elev.

Reviewed by:

Waterway Opening Provided Below:

Debris Potential: Low Moderate High

Drainage Area Source

River Basin

P
D

F
 
F
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DESIGN DATA

Historical  Flood Information:

SITE DATA

ADDITIONAL INFORMATION AND COMPUTATIONS

INFORMATION TO BE SHOWN ON PLANS

ft.

yrs.

ft.

ft.

ft.

yr.

yr.

yr.

yrs.

yrs.

yrs.

ft. ft. ft.

ft/ft ft.

Manning's n:

Flood Study 100yr. Discharge ft. ft.

(yr.)

100yr W.S. Elev. Total

ft. ft. ft.

100

s.f.

(f.p.s.)(ft.)(ft.)(c.f.s)

s.f., s.f., s.f.,

f.p.s.

c.f.s.

c.f.s.

c.f.s.

f.p.s.

Floodway Established?

yr.

yr.

yr.

ft.

ft.

ft.

Total Waterway Opening
Waterway Opening Below 100yr. WS EL. s.f.

WS Elev.:

25yr.50yr.100yr.

FREQUENCY

PROPOSED

NATURAL

500yr.

EXISTING

10yr.

PERFORMANCE TABLE
NCDOT

NO DECK DRAINS REQUIRED

100yr.

REVISED

PERFORMANCE TABLE
FEMA

DUPLICATE EFFECTIVE

CORRECTED EFFECTIVE

Project No.

County

On Highway Between and

Bridge Over

Recommended Structure

Recommended Width of Roadway Skew

Bench Mark is

Elev. Datum:

Temporary Crossing

I.D.  No. Proj.  Station

Bridge Inv.  No.

Recommended Location is  ( Up, At, Down)  Stream from Existing Crossing.

ft.

Statewide Tier Regional Tier Sub-Regional Tier

Northing                      Easting

Latitude Longitude

12+0013+0014+0015+0016+0017+0018+0019+00

SCALE:

1" =10' VERTICAL

1" =50' HORIZONTAL

PI = 12+90.00

EL = 606.94
VC = 180'
K = 58

PI = 15+50.00

EL = 607.72
VC = 100'
K = 28

590

600

610

620

GUILFORD 0205

USGS STEAM STATS / USGS QUAD MAP

CAPE FEAR

1 BARREL @37.8' x 19';RC ARCH CULVERT; 24' BED TO CROWN.

(+)3.8600% (+)0.3000% (-)2.78
89%

TO BE REMOVED
EXISTING BRIDGE

17BP.7.R.135

36.09422

X

14+30.0 -L-

NOT REQUIRED, OFFSITE DETOUR PROVIDED

853708 1823246

USGS RURAL REGRESSION EQUATIONS FROM SCIENTIFIC INVESTIGATIONS REPORT 2009-5158

DA = 7.0 SQ. MI.

REGION 1 - PIEDMONT

Q
10

0.617 

RURAL RIDGE and VALLEY-PIEDMONT (SIR 2009-5158)

= 398 (7.0) = 1,322

= 1,746

0.606 

= 537 (7.0)
25

Q

= 2,125

0.600 

= 661 (7.0)
50

Q

= 2,465

0.594 

= 776 (7.0)
100

Q

= 3,333

0.583 

= 1,072 (7.0)
500

Q

SAY

1,300 cfs

1,700 cfs

2,100 cfs

2,500 cfs

3,300 cfs

2,635 cfs

IMPERVIOUS AREA % = <10% (FUTURE IMPERVIOUS FROM GUILFORD COUNTY ZONING DATA)

BE USED TO DESIGN THE PROPOSED BRIDGE.

1,411 cfs

1,864 cfs
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3,563 cfs

SR 2944
TO

SR 2805
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N/A
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(CORRECTED EFFECTIVE @ RS 19411 - FEMA 100-YR)

N/A N/A

595.1

FIELD SURVEY

FIELD SURVEY0.0032

0.14 0.04 0.14

YES

605.6605.62,635

ZONE AE, PANEL #8825
FEMA PRELIMINARY DETAILED STUDY - 

10-YR

25-YR

50-YR

500-YR 3,563

2,635

2,268

1,864

1,411

529.2475.7401.3
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N/A

MOA TYPE 2B (MAXIMUM DECREASE = 1.5')
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NOTES:

(HEC-18, 5TH ED., APRIL 2012)LIVE-BED CONTRACTION SCOUR:

1,864

2,635
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WOODS
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48" WW

CMP
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T
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4'-3"11'-0" -L- CL
11'-0" 4'-3"

30'-6"   CLEAR ROADWAY

0.02 FT/FT

POINT

GRADE

0.02 FT/FT

11 CORED SLAB UNITS

33'-0"

-L- STA. 13+95+/- TO STA. 14+65+/-

TYPICAL SECTION ON -L- STRUCTURE OVER ROCK CREEK
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BANK STABILIZATION

(TYP)
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15" RCP-III
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BETHEL CHURCH RD

SR 2752 

GP ELEV.=607.2'
-L- STA. 13+62.5 C

OVERTOPPING AT SAG

L

DATE: 01-18-2019
NWS ELEV.=595.1

GRADE
ROADWAY
PROPOSED

GRADE
ROADWAY

EXISTING

LEFT
GROUND
NATURAL

RIGHT
GROUND
NATURAL

RIGHT
GROUND
NATURAL

LEFT
GROUND
NATURAL

(STRUCTURE PAY ITEM)
EXCAVATION = 390 CY

11+00 10+00

SF-400205

ROCK CREEK

1 SPAN, 24" PCCS, 1@70' w/ 4' DEEP CAPS

30'-6" CLEAR ROADWAY 105
O

-79.59852

BM1, -L- STA. 14+85.60, 50.04' RT,  BENCH TIE NAIL SET IN 14" OAK TREE
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(BETHEL CHURCH ROAD)
SR 2752

(GARDEN ACRES DR.)
SR 2944

(DUNN ROAD)
SR 2805

TRENTON J. CORMIER, PE

EMR

www.mottmac.com

(919) 552-2254 (Fax)

(919) 552-2253

Fuquay-Varina, NC 27526

PO Box 700

NC LICENSE NO. F-0669

7.0 SQ. MI.

UPSTREAM STR. NO. 40203 ON SR 2755, 1.3 MILES UPSTREAM;

1@52'; CORED SLAB; 12' BED TO CROWN. DOWNSTREAM STR. NO. 400380 2.3 MILES DOWNSTREAM;

X

N/A

@ River Station 19406

HEC-RAS 5.0.6 FILENAME: Rock Creek.prj

100-YR

19411
@ River Station

FLO
W

-L-

FLO
W

-L-

WS EL. Taken @ River Station 19411

SPREAD ANALYSIS

+88 +82

+82

+80

STA. 13+57 RT
BEGIN SBG

STA. 13+57 LT
BEGIN SBG

BANK STABILIZATION

WS-IV; NSW

OT
NO

1/2019 598.1 <10

TRANSPORTATION SUPERVISOR)
JEFFREY BROWN (NCDOT DIV. 7

SEE NOTE 3 IN ADDITIONAL INFORMATION

(SURVEYED ON 1/18/2019)
RECENT HIGH WATER

N/A

N/A

3.

2.

1.

NOT SEEN THE WATER OVERTOP THE ROADWAY AT THE PROJECT LOCATION.

JEFFREY BROWN, THE NCDOT DIVISION 7 TRANSPORTATION SUPERVISOR, STATED THAT HE HAS

STREAM BED MATERIAL IS SILTY SAND.

WAS DESIGNED WILL BE ADVERSELY AFFECTED BY THE PROPOSED BRIDGE.

NO UPSTREAM OR DOWNSTREAM STRUCTURES THAT WERE IN PLACE AT THE TIME THIS PROJECT

SPREAD= 4.06 FT.
SHOULDER WIDTH= 4.25 FT.

CROSS SLOPE= 0.02 ft/ft
LONGITUDINAL SLOPE= 0.003 ft/ft

Q= 0.122 cfs
C= 0.9

I= 4 in/hr
DA= 0.034 acres

@ -L- 13+78.9 RT (BEGIN APP. SLAB)

FEMA PRELIMINARY DISCHARGES COMPARED WITH USGS RURAL REGRESSION EQUATIONS 

OT OCCURS AT SAG AT -L- STA. 13+62.5 CL
318.3

318.3

27/27.5 FT. FROM US FACE OF BRIDGE
@SECTION 19406/19411

605.6

603.8

605.3

27.5 FT. FROM US FACE OF BRIDGE
@SECTION 19411

601.9602.7603.3603.8605.4

602.0603.0604.9605.3606.8

601.7602.7603.3603.8605.0

RT = 0.7
LT = 1.0

AFTER COMPARISON, THE DISCHARGES FROM THE PRELIMINARY HEC-RAS MODEL SHOULD

ELEV. =602.7
25 YR WS

ELEV. =603.8
100 YR WS

Q = 1958.43

/ 1958.43 = 9.86

- 9.33 = 0.53 ft.

100-YR SCOUR
THEORETICAL

RURAL: REGION 1-PIEDMONT

24' OUT TO OUT, 13' CROWN TO BED

2 SPANS, 1@20'-3" AND 1@21'-0" TIMBER DECK ON I-BEAMS, OAL = 41'-3"

 DISCHARGE
PRELIMINARY HEC-RAS

DITCH W/ PSRM
SPECIAL LATERAL BASE

DITCH W/ PSRM
SPECIAL LATERAL BASE

(TYP.)

DEPTH

3.5' KEY 

-L- GP ELEV. = 607.4'

SKEW = 105 DEGREES 

1 @ 70' W/ 4.0' DEEP CAPS 

24" CORED SLAB UNITS

PROP. BRIDGE C STA. 14+30.0 -L-

(NORMAL TO CAP) (TYP.)
SLOPE 1.5:1 (2 FT. THICK) 
CLASS II RIP RAP

SLOPE 1.5:1 (2 FT. THICK) 
CLASS II RIP RAP
BANK STABILIZATION

ELEV.=599.0 (TYP.)
FLOODPLAIN BENCH EXCAVATION

10
+
0
0

17
+
0
0

SKEW = 105 DEGREES 

C STA. 14+30 -L-

PROPOSED BRIDGE

L

ELEV. 603.7' (TYP.)
CL II RIP RAP UP TO 

F

F

F

F

F

F

F

F
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