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1.) All pipe culverts must be shot at enough locations to record pertinent
information from one end of the structure to the other. This includes the
flowline (PIP), dirt flowlines (PRO) and the location of the pipe (SOP). When
referring to the end of a pipe, when that pipe has an apron, the end of the pipe
is the joint where the apron attaches to the last pipe segment.

Top and side view examples show of all shots necessary for a pipe culvert.

(Shots are located.)
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2.) The feature code PIP is used to show the flowline of the pipe at the end
of pipe, the end of the aprons (if attached) and any horizontal or vertical
breaks in the pipe. A survey chain should be created from these points.
The point descriptions should be “INLET FLOWLINE”, “OUTLET
FLOWLINE", “INLET END OF APRON", “OUTLET END OF APRON" and
“BREAK IN PIPE”".

Top and side view examples show of all shots necessary for the
flowline of a pipe culvert. (Shots are located.)
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Chapter 40 — Design Survey Specifications Section 40B-8 — Culvert Data Collection

3.) If the pipe contains a considerable amount of dirt, shots should be taken
to record the depth. The feature PRO should be taken at the end of the O
pipe, end of the apron or at the location of the dirt depending on the
situation. The point description should be “DIRT PROFILE".

Top and side view examples show of all shots necessary for the Dirt
Profile of a pipe culvert. (Shots are located.)
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4.) A point with the feature code of SOP should be created to show the
location of the pipe. The location of the SOP will be at the intersection of
the pipe and the horizontal roadway alignment at the elevation of the
roadway. If the pipe does not cross centerline, the SOP point should be
at the intake flowline location at the end of the pipe. The description of
the SOP point should include the pipe ID, dimensions, condition, skew
angle, drainage area and terrain type (F= FLAT, R = ROLLING, H=
HILLY, VH= VERY HILLY).

Top and side view examples show the shot necessary for the pipe

location. (Shot is located.)
Example: O

PIP51, 24” X 44 RCP, FAIR CONDITION FILLING WA DIRT,
SKEW ANGLE= 44° RT AH, DA=33AC-H
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Chapter 40 — Design Survey Specifications Section 40B-8 — Culvert Data Collection

5.) The first item entered in the description for each pipe shot is an identifier. The easiest method of
identification is to label the first pipe surveyed as PIP1. The number will increase sequentially for
each pipe surveyed thereafter. This identifier will be used by the customer to group all shots
together that are associated with each drainage structure.

‘asT Elevation station offset Feature Description
178838.528, 1164.400, 516+14.00, ©.000, sop, (CPIPL 24" X 58' CMP, DA=57 /
178771.189, 1161.713, 516+01.75, -68.173, PIP, P INLET APRON FL

178781.018, 1161.9664, 516+26.49, -68.314, PIP, PIP1l IMLET FL
178821. 542, 1162.236, 516+420.20, -21.284, PRO,
1788235.495, 1163.124, 516+20.34, =19.209, PIP,

PIP1l INLET DIRT FL
PIPl BREAK IM BARREL
23.434, FIP PIP1l OUTLET FL

178862, 1163.317, 516+20.29,
1 =62.381, 516+07.60, 23.364, “L.OUTLET APRON FL
.. 516+07.46, -1 “EL DIRT FL et

6.) The final product for each pipe in MicroStation should show the outline of the pipe (its diameter)
and the outline of any aprons used on the pipe. There are two different methods that can be used
to accomplish this. The first method is to use the points shot in the field and create the pipe and
apron outlines using MicroStation tools. The other option is to outline the pipe and aprons in the
field with survey shots. A survey chain should be created using the PIP feature for the pipe and
another chain for each apron that is attached. The field shots needed for the outlining is in
addition to the PIP shots showing the pipe’s flowline. After the outline is drawn, the PIP survey
chain for the flowline may be deleted from the MicroStation File.
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Chapter 40 — Design Survey Specifications

Section 40B-8 — Culvert Data Collection

7.) A Form 621001-E (Pink Sheet) must be completed for each pipe that crosses a roadway.

:;':‘__H'i'ﬂ-i lowa Dapartment of Transportation
Highway Division
Eridge Survey Rsoord
FIELD NOTES FOR CULVERTS

Township 83M Fanpa 43W Section 35 Civil Townshi _Richiand
Station Presemt Structure or Sream S54<TE55 Station Proposed Culvert
Drainage Area in Hactares 777 EL Hi. Water Character Water Shed P
Upstream Land Use _Culivated Antiripate Any Change? Mo
Bench Mark Mo, TH, CutX Sack or Fow Rl Sta. 5548 52, 81105 F2 Slev. = 134552
Type and Elev. of Low Upstream Building
Present Structure: Type 3T x 73 RGP Dresizn Ma Br. Rdwy.
Spams Ht
Lenszth- B. to B. Pt=s. Pipe Flume
Elevation: Grade 134582 Inml=t 133907 Cratlet 122823 Fhime Cnlet 1310003
Condition Fair, filing with dirt Skew Angle 10
Proposed Cobvert: Type_ Fin. Fdwy. Width (5h-5h)
Spams Hi
Length Mew Constr:  R.C Pip= +_ Aproninlst _ ApronCutlet Fhome
Elevation: Profile Grade FLLt FL. Rt
FL Other Ext Lt + Apr. Br. + Apr.
Total Length Lt Bt Skew Angle OLt OB Ahead

Contr. Diks 5. El Type

Comir. Dtch Diesign CM.5. Frequency ks
Desipn High Water Elev. Diepth M Desien Fill Height M
Pips Class D). Clasz Badding ADT= VED
Disposition of Present Smochure
Femarks
Left Computations Right
Profile Grade Elsvation Profile Grade Elevation
Vert. Drop {Subgrade or Hinge Point}- Vert. Drop {Subgrade or Hings Poinr} -
Working Point Elev. = Warking Point Elev. =
Flow Lins - Flow Lina -
Difference = Crifference =
@ +"T") ar (H+ Hiwl) D+ "T") or (H + Hiwl) -
Dafference = Difference =
Slape (61, 3:1, ect) X Slope (6:1, 3:1, ect) X
Working Point to End of Forsslope Waorking Point to End of Foreslope
Dist. = CL to Working Point + Dist. = CL to Working Point +
(1.5:1) or (Dimen. "B") + (1.5:1) oz (Dimen_ "B") +
Length, Cale. or Min | | Length Cale or Min )
Secant of Skew Angle X Secant of Skew Angle X
Length on skew Length on skew
Add for hdwl skew + Add for hdwl skew +
Length Length
Length pres. smact Length pres. struct. -
Extension Extenzion
Read Dezign To Check For

O Tile Line O Dich Grades O Chamel Change
O Uelities O Raise Intst 0O Des
O Ditching O ponding Survey to Elev. O pres. Sructure
Are additional notes or sketches for this culvert attached to here? _es
Counry _Woodbury Troject Mo, MHS-2HTT-15-57
Design Mo File Mo. Motes oy John doe Diae 101132010
FIN Diesipnar Crafe
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Chapter 40 — Design Survey Specifications Section 40B-8 — Culvert Data Collection

8.) All box culverts must be shot at enough locations to draw the outline of
the culvert in the plan view and to show all of the breaks and flowlines O O O
pertaining to the culvert. Here is a top view of all of the shots
necessary for this example.

Top and side view examples show many necessary shots for a
box culvert. (Several shots are located.)

0
T 0%,

9.) The CUL feature should be used for the outlining of the culvert to be
shown in the plans. All shots should be on the inside of the culvert.
One survey chain should be created outlining each apron with @
another survey chain created to show the box. Each horizontal or
vertical break in the box must be shot. The description for each shot
should be the shot location. @
Top and side view examples show many necessary shots for a
culvert. (Several shots are located.)

0 O O G
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Chapter 40 — Design Survey Specifications Section 40B-8 — Culvert Data Collection

PRO feature and a description of FLOWLINE. The last\first shot on
the inlet side should have a description of INLET FLOWLINE and
the last\first shot on the outlet side should have a description of
OUTLET FLOWLINE These shots should be taken in the center of
the box at every horizontal and vertical break.

Top and side view examples show many necessary shots for a
culvert flowline. (Several shots are located.)

10.)The flow line of the culvert should be shot and stored using the O

D O

11.)If the culvert contains a considerable amount of dirt, a PRO shot
should be taken on the top of the dirt at the center of the box at each
culvert opening containing the dirt. The description for this PRO shot
should be INLET DIRT FLOWLINE or OUTLET DIRT FLOWLINE
depending on where the shot was taken.
Top and side view examples show the dirt flowline shots necessary
for a box culvert. (The shots are located.)
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Chapter 40 — Design Survey Specifications Section 40B-8 — Culvert Data Collection

12.)There needs to be a PRO shot for the top of the opening on each end
of the culvert and also at each horizontal or vertical break in the culvert.
The description for this PRO shot should be INLET TOP OF OPENING,
OUTLET TOP OF OPENING, VERTICAL BREAK TOP OF OPENING, O
etc.
Top and side view examples show several necessary shots for a
culvert profile. (Some shots are located.)

OO

00

13.)A shot should be taken at the center back edge of the headwall using
the PRO feature. The description for these shots should be BACK OF
HDWL. The description should also include width of headwall, length
of apron and width and length of each wing. O
Top and side view examples show the shots necessary at the
Back of Headwall. (The shots are located.)

Example:

BACK OF HDWL, 8 HDWL, 14.0 APRON>, .8 X 23.0 FLARING
WING BACK.8 X 14.0 FLARING WING AHEAD, DOG EARS &
FROST TROUGH

9
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Chapter 40 — Design Survey Specifications Section 40B-8 — Culvert Data Collection

14.)A shot on the top of the frost trough should be captured on the inlet and
outlet of each culvert using the PRO feature. The description of this
point should be INLET TOP OF FROST TROUGH or OUTLET TOP OF
FROST TROUGH. O
Top and side view examples show the necessary frost trough
shots. (The shots are located.)

15.)To make the TIN more accurate, survey chains should be shot around
the inlet and outlet of the culvert. The feature code for these survey
chains should be BL for breakline.

Top and side view examples are shown.
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Chapter 40 — Design Survey Specifications Section 40B-8 — Culvert Data Collection

16.) The location point for the culvert is stored as an SOP feature. The
location of this shot should be where the centerline of the culvert
intersects the roadway alignment and at the elevation of the roadway.
If the culvert does not cross the centerline, the SOP should be at the
inlet flowline. The description of the SOP point should include the
culvert ID, dimensions, condition, skew angle, drainage area and
terrain type (F= FLAT, R = ROLLING, H= HILLY, VH= VERY HILLY).

Top and side view examples show the culvert “location” shot.

Example: O

CUL62, 8.0 X 8.0 X 176.42 RCB, FAIR CONDITION FILLING WA DIRT,
SKEW ANGLE= 44° RT AH, DA=33AC-H

17.)The first item entered in the description for each shot associated with the culvert is an identifier.
The easiest method for naming the identifier is to use CULL for the first culvert surveyed, with the
number increasing sequentially for each culvert surveyed after that, e.g., CUL2, CUL3, CULA4.
This identifier will be used by the customer to group all shots together that are associated with
each drainage structure.

Foint North E45T Elevation station offse FRaTure pescription
20081 IG4TE54,. 7224 4287100.1182 1285.1500 G57+8E. 74 0.0000 S0P B0 X B.0 100.4 RCE W/FLUME GOOD
WLE 39°52°59° DA= 230 AC H

36819 3047524 ,9237 428T067.8452 1281.791% G37+57. 353 30.9331 CULZ4 B0 CULLDG TOP EDGE WING @ MODWL

30820 347524 ,6251 428707E.4008 1281.528% GiT+6E.18 30,3489 CULI4BED CULLODS TOP EDGE WING @ HIWL

36821 IGATE0L, Q422 42BTOGET. 6282 1273.9540 G57+58.08 51. 8090 CULI4B0 CULLOS TOP EDGE WING

36822 3647510, 7006 4287070.3847 1272.1045 GiT+60.60 44,9054 CUL34B0 CULLOS APRON

36823 3647511.6307 4287040,.1703 1272.0275 657+359.36  44.8B51 CULI4ED CULLOS APRON

36624 3647505,1574 4287038, 46832 1273.8992 G57+26,00 51,7298 CULI4B0 CULLOS TOP EDGE WING

36825 IA4TH24 0237 42BTO6T.B452 1281.701% Gi7+57.55  30.9331 CUL34BD CULLOS TOP EDGE WING B HOWL

36863 3647525.5593 4287073.9228 1281.7567 657+63.60 30. 0807 PRO 5 B F HOWL 1.0 HOWL 1B.5

CULLD &K O
L83 x 23.2 FLARING WING AHEAD

36864 3647524, 8423 42BFO73.4807 1281.8172 GiT+63.19  30.8131 FRO CULLOS FACE OF HOWL
36863 3647524 ,8082 J4287F073.4476 1279.7773 657+63.135 30,8483 PRO CULLOS TOP OF OPENING
L 647524, 4880 42670732736 1271.48:8 657+62,90 31,1736 FRO CULL0S INLET FLOWLINE
36867 3647524 ,473%  425F07E.1753  1271.5274 GE7+67.86 31,0134 PRI CULLOS TOP FROST TROUGH
36E6B 3647511, 5051 4287056.5757 1272.0370 BET+46. 77 44, 7460 PRO CULLOS APRON FROST TROUGH
36860 3647511,.4123 4287050, 7426 1271.7352 GB57+40,94 44,7255 PRO CULLOS APRON FLOWLINE
37069 3647525, 4144 4287070, 0143 1251, 5148 G57+6B. 70 30,0435 CULF522 CULLOS CORMER OF RCE
37070 3647525, 5951 428F0EB.BBL4 1281.7724 GE7+5B, 06 30.2251 CuL3522 CULlOS CORMER OF RCE
37071 3647603,.1600 4287137.9655 1275.7313 B58+24. 83 —49, 7504 CuLz522 CUL10S CORMNER OF RCB
37072 IG4TEGT, TE64 4287143, 9792 1275, 5957 655+31.03 =44, 5742 cCuL35f22 CULLOS CORMER OF RCE
37073 3647525,.4144 428F070.0143 1281, 8148 G5T+6B. 70 30,0435 CuL3§22 CUL10S CORMER OF RCE
37074 3647596, 2590 4287144.4633 12755669 655+31. 50 —45.0958 CUL3523 CULLOS TOP EDGE OF WING 6 MWL
37075 647603, 6042 SZETLIB. 4234 1275.7045 G656+25.27  -50.2197 cCuL3Si3 CULLOS TOP EDGE OF WING @ HOWL
37076 36476246420 428TFLIT.6300 1263.2375 G5G+43. 72 =71.9306 CUL3I523 CULLOS TOP EDGE OF WING
37077 3047639.4547 4287166.9246 1260.3B40 G3B+52.47 -87.0660 CULE523 CULLOS TOP EDGE OF WING
37078 IG4T620, 1748 A2ETLTO.4040 1260,7945 G5B+62,.31 -F7.1315 L3523 CULLOS TOP EDGE OF WING
37079 3647618, 7447  428TLG3. 0585 1265, 5782 G58+4%,35 =66, 2311 CLL3I523 CULLOS TOP EDGE OF WING
37080 3647598, 2590 4287144 .4633 1275, 8669 658+31. 50 -45.0938 CULE523 CULLODS TOP EDGE OF WING 8 MWL
3712 3647600, 2798 4287141.03% 1275.85008 658+2B8.00 -46,9908 PRO CULLOS BACK HOWL .83 HDWL .67 = 4
37113 IG4TE00. 8BS 428T141.4634 1275, 7BS0 G5B+28,41 =47, 6154 PR CULLOS FACE HOWL .
37114 3647600. 8690 4287141.5153 1273.7BO7 G5B+2B. 46 =47. 5977 PRO CULLOS TOP OPENING
37115 4287141, 3878 1265.2B81 658+2B CUL1OS OUTLET FLOWLINE
BW‘“-HA;L SGl3 1265 95 G55+2B § TOP FROST TROUGH
2553 &1 E FLOWLINE

INE AT
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Chapter 40 — Design Survey Specifications Section 40B-8 — Culvert Data Collection

18.) A Form 621001-E (Pink Sheet) must be completed for each culvert that crosses a roadway.

Prirt Fom

Sy 1 Wy deraa Departenent of Transportaton
L ey e wican
Brigge Survy Reosrd
FIELD NOTES FOR CULVERTS

A3 240 Adinglan
Toanshio Ranp= El::ﬂ:n'aE il Township =
I0+T9TT
Etation Fressm Sructure o Streaam il Etation Froposed Cuserd
77777 H-VH
Crarage Area mAoms T EL L Water Characier Water Sneg :
Unztream Lang Uge S S EHERE ArETpalE Any cna-.:r“':'

Sench Mark No. and Descrioton 2 12 00T Piug Top HOWL B.0 x 8.0 RCS, Statlan 304+13.55, 65.E6 Lt Sevalion- 129244

Typ= and Eey. of Low LUipsiream Sulidings
50X 80X 1754 RCB

Fracent Structures: Tyoe Design Mo Br. Rday.
Epans HL
Length: EB. %o 2. Ppts. 1IhA Floz Flume
Elevabion: Grade 1305.13 FLLE 1262 06 FL Rt 1278.67 Flumes Julles
Comattion Far, flling vekn dit
Fropoced Cukvert Type Fir. Rawy. Widih {Sh-8h}
Spans HLt
Lergth Mew Consir: ROE Flo=. + Aprons Fume
Frofie
Elrvabtor Grade FLLE FL AL
FL.Cther Ext. LE + Apr. Rt = Apr.
Toial Lengin Li AL ERewAngle ___ {it)(RL) Ahead
Comir, Diee Sla = Type
Coni. Glch Di=slgn G C.FE Fregqusncy T
Dezsign High WWater Sley. Cepth FL Design FH Height Fl.
Fip= Tiass D. Clazs Bedding ADTm WPD

Disposhion of Fresent Stucune

Samares

_— Compuiaiions s
Frofie Grage Ewmy. Ercfis Grade Eley
wsrt. Drom a:}r: = Vet Droo :‘t:";: =
Working Foint Eles. Wiorkieg Pork Elev.
Fiow Lin= & iow Line -
Difference = Difference =
1D+ T ar (H + Hdal) = {0+ 7™ or {H + Howill =
Differance = Ciffmrence =z
Slope £-1, 34, #=ic) X Shope B4, 31, =ic) X
Working Foint .o End of Foresinps Wiorking Foint bo End of Foresiops
Disi. = & o Worklng Folni 7 Dist. = £ 1o Working Foint 2
{1.5 ¥ 00 or Dimen. 8" & {1M1] o DHmep, "2 i
Lergth, Calc. or Min | \ Length, Cakc. or MR {
Emcant of Shew Angle X Secark of Sk=w Anple X
Lergth on skew Lergth an skew
A Tor hdwl. or Agr. skew b Audd Tar hdwl. or Apr. skew =
Length Length
Langth pres. stnact. = Lergth pres. sknct, =
Extenzion Extermhor

Foad Deslgn To  Cheok For

O Tiie Lines [ oitcn Grades [ crarnel Change
O Utites [ R ini=t O oikes
O chiching O Fonding Suresy toEmy. [ Fres, Svucturs
Ars aochional notes o skeiches for 0 Culvert atacred heress? ee
Counky ‘Woodbury Erofect Mo MH5-20-1{7T}~19-97
Design N il Mo Suresy by Miznael RummEnart Cats 100022008
Fik Cesigrer Date
Froject Falh
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Chronology of Changes to Design Manual Section:
040B-008 Culvert Data Collection

12/30/2011 NEW
New
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