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ON-SITE DRAINAGE
ﬂ PR 1 AREA LABEL
1.25 AC 1.23 AC
- e e FLOW DIRECTION
EXISTING TIME OF
CONCENTRATION
(DIM & PATH)
DRAINAGE AREA MAP POA, rom oF
ANALYSIS
SEE OVERALL DRAINAGE
AREA ABOVE FOR (NO EXISTING CULVERT) DRAINAGE CALCULATIONS
/' ADDITIONAL OFFSITE GIS
TOPO.
Rainfall Intensity-Duration-Frequency Coefficients for Texas
Al UAKS
e Based on "National Oceanic and Atmospheric Administration's (NOAA) Atlas 14
VO L UME 6 ﬁﬁéﬁﬁ&m Precipitation-Frequency Atlas of the United States, Volume 11 Version 2.0: Texas" (Perica et al. 2018)
9
TEXAS . w Design Annual Exceedance Probability (Design Annual Recurrence Interval)
1. Select Units
English 50% 20% 10% 4% 2% 1% 0.2%
Coefficient
2. Select Methodology (2-year) (5-year) (10-year) (25-year) (50-year) (100-year) (500-year)
Annual Maximum Series (AMS) @ e 0.8209 0.8038 0.7954 0.7873 0.7830 0.7795 0.7741
3. Select County b 59.8061 76.6244 90.9590 112.2113 130.5711 152.1280 216.1928
hays d (min) 12.8128 12.7586 13.1270 13.9470 14.8364 16.1074 20.2311
4. Select County Zone Intensity
— @ (inches/hour) 4.80 6.49 7.80 9.58 10.97 12.41 15.93
5. Select Time of Concentration (tc)
8.81 Minute @ Note: Hays County has 1 rainfall zone.
| . Rainfall Intensity-Duration-Frequency Coefficients for Texas
o Based on "National Oceanic and Atmospheric Administration's (NOAA) Atlas 14
ﬁ.’;’gggp";’;'ﬁm Precipitation-Frequency Atlas of the United States, Volume 11 Version 2.0: Texas" (Perica et al. 2018)
w Design Annual Exceedance Probability (Design Annual Recurrence Interval)
1. Select Units
English - 50% 20% 10% 4% 2% 1% 0.2%
2. Select Methodology Comficlent (2-year) (5-year) (10-year) (25-year) (50-year) (100-year) (500-year)
Annual Maximum Series (AMS) @ e 0.8209 0.8038 0.7954 0.7873 0.7830 0.7795 0.7741
3. Select County b 59.8061 76.6244 90.9590 112.2113 130.5711 152.1280 216.1928
hays d (min) 12.8128 12,7586 13.1270 13.9470 14.8364 16.1074 20.2311
4. Select County Zone Intensity
Zone-1. @ (inches,/hour) 4.74 6.41 i 9.47 10.85 12.28 15.79
5. Select Time of Concentration (tc)
9.15 Minute @ Note: Hays County has 1 rainfall zone.
Time of Concentration - Existing & Developed Conditions
SHEET FLOW SHALLOW CONCENTRATED FLOW CHANNEL VELOCITY - (1.49/n)xRh?3xS"2
DRAINAGE - . - - ig. 3- Tc
Manning's P2 S Tt1 (Min) V- (TR-55 Fig. 3-1) Tt2 (Min) |Manning's| Area Pw R.Z® | Slope v | Veranne Tt3 (Min) .
AREA L (%) | Zone 1 0.8,p.05, 04| S ®H) Sw.V L () . S L (f) . (Min)
n-Value (In/Hr.) (ft/ft) 10.42(nL)" /(P2 " x s™7) (f/s) L/(v*60) | n-Value sf ft ft/ft ft/s L/(V*60)
SEE OVERALL DRAINAGE D‘ E/ I/N/ I GE/ Il EE/ I M/ ll EX1 0.011 100 | 5.62 0.011 1.16 0.011 215 21 0.16 0.15 6.00] 1212 0.49 | 0.017 0.13 0.65 290 7.49 8.81
AREA ABOVE FOR PR1 0.011 100 | 5.62 | 0.011 1.16 0.011 215 21 0.16 0.15 6.00] 1212 0.49 | 0.017 0.13 0.65 303 7.82 9.15
ADDITIONAL OFFSITE GIS (NEW DR/ |/EVV/4 y ‘ ( /L |/ER 7-) Note: Drainage areas with a Tc< 5 min. are assumed a minimum Tc = 5 min.
TOPO. Note: A combination of short grass cowver and/or smooth surfaces (i.e. asphalt pavement) is used for determinng a composite C-value.
MANNING'S RATIONAL METHOD - Existing & Developed Conditions - TxDOT HDM - ZONE 1
PAGE 5 TS UNNUL D [N VOLUME _ . . = ity T Q"
8 O y HAYS 6 Drainage | Size |Impenious|Asphalt -—> 073 ] 077 | 081 | 086 | 09 | 0.95]| Tc Intensity, "I" (in/hr) | = a/(Tc+b)° Runoff, "Q" (cfs)
C O UNTY TEX ) Area (Ac) | Cover (%) Perv. -—>1 0.33 | 0.36 | 0.38 | 042 | 0.45 | 0.49 | (min)
r N .. N S . N e ey N ’ AS ° (Ac.) (Ac.) 2-Yr | 5Yr | 10-Yr | 25-Yr 50-Yr|[100-Yr 2-Yr | 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr
- EX1 1.25 60.2% 0.751 0.497 0.57 | 0.61 064 | 068 | 0.72  0.77 ]| 8.81 4.80 | 6.49 7.80 9.58 10.97 12.41 3.4 4.9 6.2 8.2 9.9 11.9
PR1 1.23 62.7% 0.773 0.461 058 062 065 070 | 0.73 | 0.78] 915 | 474 | 6.41 7.71 9.47 10.85 12.28 3.4 4.9 6.2 8.1 9.8 11.8
Note: A combination of short grass cover and/or smooth surfaces (i.e. asphalt pavement) is used for determinng a composite C-value.
Note: Rainfall intensities are calculated using TXDOT EDBLKUP-2019-vC.6.2.10
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No warranty of any

TxDOT assumes no responsibility for the conversion

The use of this standard is governed by the "Texas Engineering Practice Act".

kind is made by TxDOT for any purpose whatsoever.
of this standard to other formats or for incorrect results or damages resulting from its use.
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@ Provide bedding material instead of filter fabric if shown elsewhere

in plans. See Layout for thickness of bedding material.

@ Minimum toe depth is the larger of the maximum scour depth or

2 times the riprap thickness.

@ "Y" and Height need to be defined. See layout or detail sheet for

values if this option is used.

@ List Stone Protection as size (XX inch) and thickness (YY inch) on

Existing

ground 1

the layout.
Example: Riprap (Stone Protection) XX inch, Thickness = YY inch.
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12" Q fffff

(Showing reinforced concrete pipe (RCP) culvert.
Details at corrugated metal pipe (CMP) culvert are similar.)

Pipe culvert
(CMP or RCP)

pipe culverts

Pipe culvert I.D.

Pipe culvert

(nominal) T

SHOWING CROSS PIPE
WITH BOLTED ANCHOR

SECTION A-A

Spa ~ G

toewall

PROPOSED DRIVEWAY
2350 W. HWY 290
DRIPPING SPRINGS, TX 78620
290 DEVELOPMENT PARTNERS, LLC

1219-100

DETAILS (2)
ISSUE DATE || PROJECT #
03-09-21

PIPE CULVERTS

Grout when
specified SHEET 2 OF 2
i ® .
Z = g Bridge
Muljfiple layers = _ " ivision
(mffre than one ?& AGGREGATE SIZE - DSO (12 ) I Texas Department of Transportation Standard
rfck depth) - THICKNESS = 18" STONE RIPRAP
9
. lope of LENGTH = CHANNEL WIDTH -
Min nbankment
x. TXDOT CULVERT PLAN
Y S j
J /g 1'-6" 2 times SRR
Min thickness Min FiLe: srrstdel-19.dgn ov AES  [exiJGD  [ow BWH ek AES
@TXDOT April 2019 CONT stcr‘ JoB HIGHWAY
B FIGURE 4 ~ COMMON STONE RIPRAP FIGURE 5 ~ PROTECTION STONE RIPRAP(® Revisions ‘
; Lé d,»y or grouted DIST COUNTY SHEET NO.
Quw
Working point (at Cross pipe length (B CROSS PIPE LENGTHS, REQUIRED PIPE SIZES, AND RIPRAP QUANTITIES
intersection of v @
| 1.D. T f
nominal 1.0, 02 (See table) | QI (See table) | 2' op of riprap
TN ~ T;:m_med edge [ cCross pipe | Cross pipe over | Flowline Nominal Conc Pipe Single Multi- Conditions for Cross
Q|3 or pipe | over inside . outside barrel l ; Culvert Riprap Culvert Barrel Barrel Q2 Use of Pipe
~|= . barrel . . ™ y - - - i i
2| 15¢ Dia | ; P I.D. (c)(6)| spa~6 Q1 Q1 Cross Pipes Sizes
NI through i i 12 0.6 0 -9 N/A 2-1" -9
hole (Typ) ) | | i 15" 0.7 0-11" N/A 2 _ 5 2o
1 i | (\l "
NOTE: All cross pipes, calculations, and — *** I A - - "'I‘ cip ol R ~ 18" 0.8 -2t N/A 2 - 10" 2-8" 3 or more pipe culverts (3 5300§th)
dimensions are based on the pipe c/ulverts ‘ ' ! End of ¢ = qg 21" 0.9 1'-4" N/A 3-2" 3-1"
mitered as shown in this detail. Alternate PIPE WITH BOLTED ANCHOR | fﬂ, ’gCvaer = ! 24" 0.9 1'-7" N/A 3-6" 37"
- styles of mitered ends will require that | " \ or Toewall :
8 appropriate adjustments be made to the I . 3" Min J 12 Y 120 J 27" 1.0 1'-8" N/A 3 -10" 3-11" 3 or more pipe culverts
>0 lues presented on this standard. | | 3" | " ; " o o 3 " Std
5% va ' overiap | =1 30 1.1 1'-10 N/A 4 -2 4 -4 2 or more pipe culverts Py 050” 0.0
5 #6 anchor bar || | Typ with CMP 33" 12 1-11" 4-2" 4-5" 4-8" All pipe culverts ' -
=2 SIDE ELEVATION OF TYPICAL X I'-4" (Typ) 1 s | - . pipe culver
R l& o 36" 1.3 2 -1 4 -5" 4-9" 51" ) 4" Std
W PIPE CULVERT MITER ; l Typ Typ ” o T —— —— All pipe culverts (4.500" 0.D.)
58y ﬁap DETAIL "A" 42 1.5 2 -4 4-11 5-5 5-10 : -D.
oZs (Showing corrugated metal pipe (CMP) culvert — 48 1.7 2 -7 5 -5 6' -0 6 -7
== . . N A i —
?,“t CDUe/f/aéj,/»f :ﬁeri%fﬁéfid concrete pipe (RCP) L = - (Showing invert with corrugated metal pipe (CMP) 54" 2.0 3 -0" 5-11" 6 -9" 7'-6"
Ry : culvert. Reinforced concrete pipe (RCP) culvert " o - T . a0 ; 5" Std
Z%E ‘j] details are similar. Cross pipes not shown for 60 22 3-3 6-5 7-4 §-3 Al pipe culverts (5.563" 0.D.)
=2 E Bend first cross pipe clarity.) 66" 2.4 3 -3 6 -11" 7' - 10" 8-9"
Box i1 9 g ' 1" 9 " 9 0
gg - anchor bars as necessary 72 2.7 3 -4 7' -5 8 -5 9 -4
ma <Y to maintain 2" clear
< EE cover to toewall edge Riprap @The proper installation of the first cross pipe is critical for
gi&%’ of concrete riprap vehicle safety. Place the top of the first cross pipe no more
S ® than 6" above the flow line.
S ©
= O
wg% PIPE WITH ANCHOR BARS @Provr’de cross pipes, except the first bottom pipe, of the size
g’\ 2 shown in the table. Provide a 3 1#2" standard pipe (4" 0.D.)
K] q\;: ¢c for the first bottom pipe.
T2T ross
@ . .
2 $= pipe Flow line @ Install the third cross pipe from the bottom of the culvert using
k‘%@ RIS Typ a bolted connection. Ensure that riprap concrete does not flow
2§87 NITS SECTION B-B into the cross pipe so as to permit disassembly of the bolted
el ON VSN NN N connection to allow cleanout access. At the Contractor's option,
3w i install all other cross pipes using the bolted connection details.
3 §° (Cross pipes not shown for clarity.)
:Q‘E #6 anchor bar @Match cross slope as shown elsewhere in the plans. Cross slope
-2 x 1'-4" (T of 6:1 or flatter is required for vehicle safety.
- %5 (Typ)
§§ 5 SECTION C-C @Rlprap placed beyond the limits shown will be paid for as
S Cross pipe - 5 concrete riprap in accordance with Item 432, "Riprap".
w0 a S roi i ! P
228 (Typ) CROSS PIPE DETAILS (Qf;otss p/fper’(fr/us)h ?ﬁégngg;“m Min @Ouant/ties shown are for one end of one reinforced concrete
:gg wi op ob riprap clear pipe (RCP) culvert. For multiple pipe culverts or for corrugated
& Sw® metal pipe (CMP) culverts, quantities will need to be adjusted.
w &’EE Toewall % x‘ Riprap quantities are for contractor's information only.
EECW Limits of riprap . '*?*'*'*'*'*,’““““ I—
32 22 (to be included 1'-6" (Typ) MATERIAL NOTES:
5“’5“ with SET for ~——Tangent to Synthetic fibers listed on the "Fibers for Concrete"
a <% payment)@ Fn widest portion § Material Producer List (MPL) may be used in lieu of steel
of pipe culvert reinforcing in riprap concrete unless noted otherwise.
ISOMETRIC VIEW OF I Riprap Provide cross pipes that meet the requirements of ASTM A53
TYPICAL INSTALLATION R p Ivert ) (Type E or S, Gr B), ASTM A500 (Gr B), or API 5LX52.
b le—— Pipe Culvert ’;jﬁ; cu stp Riprap Provide ASTM A307 bolts and nuts.
N (CMP or RCP) (« or RCP) Galvanize all steel components, except concrete reinforcing, after
fabrication. Repair galvanizing damaged during transport or
construction in accordance with the specifications.
———— Limits of riprap (to be included with SET for payment) @ SHOWING TYPICAL PIPE SHOWING CROSS PIPE }
CULVERT AND RIPRAP WITH ANCHOR BAR GENERAL NOTES: i
Cross pipes are designed for a traversing load of 10,000
3'-6" L 2-0" Cross pipes @ L 2-0" 6" pounds at yield as recommended by Research Report 280-2F,
Max ~ | Eq Spa at 2'-0" Max T | "Safety Treatment of Roadside Parallel-Drainage Structures”,
6" Min . 4" Min Q1 Q2 or QI Texas Transportation Institute, March 1981.
6 @ | ¢ Cross pipe (flush | | = Safety end treatments (SET) shown herein are intended for
| with top of riprap) | | 2" Min o . . use in those installations where out of control vehicles are likely
' . 7@ 7" x 12" bolt hex with to traverse the openings approximately perpendicular to the
I Trimmed edge of pipe culvert | | s nut and washer cross pipes.
___________ . , | | = ¢ Cross pipe (flush Construct concrete riprap and all necessary inverts in accordance
i ¢ Cross pipe = i i ! with the requirements of Item 432, "Riprap".
Working hor bolt —et | | with top of riprap) ! s T . )
point anchor bo ” =— ¢ 31 Dia = s Payment for riprap and toewall is included in the Price
/ | ! Crose pipe@@ ________ o . [ ~ Bid for each Safety End Treatment.
ol / | ; i :
S8, , :
3|3 / AN | %ﬂ ° Bridge
MESS ;€ Top of cross ~ Division
8|s= ' pipe I Texas Department of Transportation Standard
S|E ,/ @ ) e Anchor/ Center anchor Anchor
- : toewall bolt between SAFETY END TREATMENT

FOR 12" DIA TO 72" DIA
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