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Project Grace Gardens Unit 1
Conditions  Existing
Date .
Atlas 14 Area PA 4 Q
[ =
|
Grace Gardens Unit 1 Atlas14 Existing Time of Concentration Table PA_4 5.';
i Sheet Flow (max length = 100') Shallow Concentrated Flow Channel Flow Total .E o
, . Paved/ , . . Q
g Study Point n Lft) | Poin) | S% | Temin)[ ooy | Leclft) | Ssc% k [Tsc(min) L(ft) | V(ft'sec) | Tcn(min)| T¢(min) 8 - §
. 1 0.24 87 3.91 0.9 15.9 | Unpawed 0 19 | 1613 | 0.0 408 4 1.7 17.59 ClZ g
b 2 0.24 100 3.91 0.5 20.0 | Unpawed | 1452 05 | 1613 | 21.2 0 4 0.0 41.2 'E, 3 |Z_§
E o Eq5.4.2 Eq5.4.3 Eq 5.4 c g S
~0.007(nL,)°® T = Lec _ Len TAT 4T L 29 IS
E ' WUA SC_WKSCU.D ch_m t sc ch < g 2 é
5 ™l 2= c
N 5 Grace Gardens Unit 1 Atlas14 Existing Q Flow Table PA_4 Al 3535
- f L N
R = N Drainage Area Coefficient Intensity Flow JOB NUMBER:
S = . . - -
3 .z \E Area(s) A(ac.) c ls(infhr) | Ls(Inthr) | Lgginthr) | Qs (f4s) | Qus(ft’ls) | Quoolft'ls) SA202-0401B-426
. 8 » A1 3.40 0.47 4.82 6.64 8.27 7.70 10.61 13.21 SHEET NO.
3 A2 43.79 0.47 3.10 4.25 5.28 63.81 87.56 108.68
T Eq5.3.1
- Q=CIA [ |
5 OF - SHEETS
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LOCATION MAP &E)
N.T.S. m
LEGEND P RN AR A ‘ A -
g N ! / / / /) N [
o <
/ A a S \ DRAIN 'A' SEE— / 4 - /
AREA - 7] - LS. / SHEET 5.0/ -
(BASIN) ] — N> | . J / ;:x: " A
— 740 EXISTING CONTOUR - T D)
(620 PROPOSE CONTOUR N7/ AN,
“DRAIN'B'SEE -/
SHEET5.1 /.
EEEEEEN DRAINAGE AREA LIMITS AW P AN }
2 & Ny /S (%)
—TC—TC— TIME OF CONCENTRATION PATH C RN, N / S/ <
\ N\ T\ N\ DRAIN 'C' SEE - 5
\ 1/ SN\ N1 SHEET 5.2 S|z
—— FLOW ARROWS PROP \ > 5
A9 \ X o
o
PROPOSED BOUNDARY §
~—DRAIN'D' SEE /.
EXISTING LOT LINES / SHEET5.3 -
REFERENCE POINT
o
DRAIN E' SEE - . /‘9‘9// o O N
~ 7 SIj\EET 5.4-5.5 N }O X N N S
| S ] . AN / >
& 9 o
§ N § © §
j () NN > 2
DRAIN 'F' SEE—/ NN [a]
SHEET 5.6-5.7 ] \\\ N w &
I B \,\x // Grace Gardens Unit 1 Atlas14 Proposed Time of Concentration Table PA_4 & 5 g < i|
& - AN S S 8 o O @@
J Q /g // /\ Sheet Flow (max length = 100') Shallow Concentrated Flow Channel Flow Total ai & § % %
“ AN / n < W
\ AN /, / S/ Study Point | " | L | Pain) | S% | Tymin) U:z‘;f,‘:; Leolft) | Suc% | k  [To(min)| L(t) | V(ftisec) | Ten(min)| To(min) @z &
. \ y
200 100 0 200 400 4 y // / 1 0.24 100 | 3.91 2.8 11.3 | Unpawed | 24 19 | 1613 | 0.2 0 4 0.0 11.46
— e —— /J,/, / - / // 2 0.24 97 3.91 1.8 13.1 | Unpaved 0 05 | 1613 | 0.0 815 4 3.4 16.5
SCALE IN FEET 7 ~/ / 3 0.24 96 3.91 1.9 12.8 | Unpaved 0 1.9 | 1613 | 0.0 | 1030 4 43 17.05
/ //*// - - 4 024 | 100 | 3.91 2.2 12.4 | Unpaved 0 05 | 1613 | 0.0 | 1106 4 46 17.0
SCALE: 12200 //// S 5 024 | 100 | 391 | 24 | 120 | Unpawed | 0 | 19 [ 1613 | 00 | 1107 | 4 46 | 16.61
DRAIN 'F' ACCESS / /s 6 024 | 100 | 3.91 1.5 14.5 | Unpaved 0 05 | 1613 | 00 | 1126 4 4.7 19.2
/ 7 024 | 100 | 3.91 0.5 20.0 | Unpaved | 447 05 | 1613 | 65 0 4 0.0 26.53
8 0.24 96 3.91 1.9 12.8 | Unpaved 0 05 | 1613 | 0.0 | 1175 4 49 17.6
9 0.24 96 3.91 1.9 12.8 | Unpaved 0 1.9 | 1613 | 0.0 | 1460 4 6.1 18.84
10 0.24 96 3.91 1.9 12.8 | Unpaved 0 05 | 1613 | 0.0 | 1740 4 7.3 20.0
11 0.24 9 3.91 1.9 12.8 | Unpaved 0 19 | 16.13 | 0.0 | 1833 4 7.6 20.39 < § S §
12 0.24 0 3.91 1.8 50 | Unpawed 0 05 | 1613 | 0.0 | 1068 4 45 9.5 3 2. N
13 0.24 96 3.91 1.8 13.0 | Unpaved 0 1.9 | 16.13 | 00 | 2120 4 8.8 21.87 3 3 S
o o
3 N w
8 2 &
- s F
N Eq. 5.4.1 Eq5.4.2 Eq5.4.3 Eq5.4 £
& . 0.007(nL,)%8 o L N -
* t_WUA SC_WKSCU.D ch_w t sC ch
T Grace Gardens Unit 1 Atlas14 Proposed Q Flow Table PA 4
u Drainage Area Coefficient Intensity Fow
5 : : 3 3 3 )
i Study Point Area(s) A(ac.) Cc Is(in/hr) I,5(In/hr) |100((|nlhr) Qs (ft'/s) Q5(ft'/s) Qio0(ft’/s) g
1 PROP A1 0.62 0.77 5.92 8.29 10.35 2.83 3.96 4.94 —
b 2 PROP A2 2.87 0.77 4.98 6.87 8.55 11.00 15.17 18.90 o)
- 3 PROP A3 8.36 0.77 4.90 6.75 8.41 31.54 43.47 54.12 S
o 4 PROP A4 7.32 0.77 4.90 6.76 8.41 27.63 38.07 47.40 ’5 §
< 5 PROP A5 7.44 0.77 4.97 6.85 8.53 28.46 39.24 48.87 ol =
. 6 PROP A6 7.44 0.77 4.61 6.34 7.89 26.43 36.35 45.20 13 8
7 PROP A7 4.46 0.77 3.92 5.37 6.66 13.45 18.43 22.87 o § <
© 8 A3+AT+AS 13.50 0.77 4.81 6.63 8.25 50.04 68.92 85.78 Iﬁ S o
&) c
9 A3+A4+AT+AB+A9 22.10 0.77 4.65 6.40 7.97 79.21 108.98 135.54 < § S L
o o
10 A3+A4+A5+AT+A8+A9+A10 30.78 0.77 4.51 6.20 7.71 106.99 147.06 182.79 slse <
& s o 11 A3+A4+AS+AT+AB+A+A10+A11 31.12 0.77 4.47 6.14 7.64 107.15 147.24 182.99 Ll SAS
Z z8 tw 12 PROP A12 2.22 0.77 6.37 8.95 11.19 10.89 15.30 19.13
po6s Z | 13 A3+A4+AS+AB+AT+AB+AG+A10+AT1+A12+A13 41.87 0.77 4.32 5.93 7.36 139.16 191.05 237.29 JOB NUMBER:
g \ § : ' ' ' ' ' - ' SA202-0401B-426
S, = SHEET NO.
5 s N Eq 5.3.1
[
OF - SHEETS
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LAND-PLAT-23-11800410
ULTIMATE DRAINAGE AREA MAP

GRACE GARDENS SUBDIVISION UNIT 1

Grace Gardens Unit 1 Atlas14 Ultimate Time of Concentration Table PA_4
& CAGIAS RD Sheet Flow (max length = 100') Shallow Concentrated Flow Channel Flow Total
N studyPoint | " | L | Palin) | S% | Timin) U';Z‘;‘f,‘:’d Leolft) | Sec% | k  |To(min) L(f) | V(ftisec) | Tep(min)| To(min)
X 1 0.24 100 3.91 2.8 11.3 | Unpawed | 24 19 | 1613 | 02 0 4 0.0 11.46
2 0.24 97 3.91 1.8 13.1 | Unpawed 0 05 | 16.13 | 0.0 815 4 3.4 16.5
3 0.24 96 3.91 1.9 12.8 | Unpawed 0 19 | 1613 | 00 1030 4 43 17.05
4 0.24 100 3.91 2.2 12.4 | Unpawed 0 05 | 16.13 | 0.0 1106 4 4.6 17.0
5 0.24 100 3.91 2.4 12.0 | Unpawd 0 19 | 1613 | 00 1107 4 46 16.61
6 0.24 100 3.91 1.5 145 | Unpawed 0 05 | 1613 | 0.0 1126 4 47 19.2
y { 7 0.24 100 3.91 0.5 20.0 | Unpawed | 447 05 | 1613 | 6.5 0 4 0.0 26.53
8 0.24 96 3.91 1.9 12.8 | Unpawed 0 05 | 16.13 | 0.0 1175 4 4.9 17.6
9 0.24 96 3.91 1.9 12.8 | Unpawed 0 19 | 1613 | 0.0 1460 4 6.1 18.84
10 0.24 96 3.91 1.9 12.8 | Unpawed 0 05 | 16.13 | 0.0 1740 4 7.3 20.0
L 300 150 0 300 600 11 0.24 96 3.91 1.9 12.8 | Unpawed 0 19 | 1613 | 00 1833 4 7.6 20.39
E;E—I 12 0.24 0 3.91 1.8 5.0 | Unpawed 0 05 | 1613 | 0.0 1162 4 48 9.8
13 0.24 100 3.91 1.8 13.5 | Unpawed 0 19 | 1613 | 00 3201 4 13.3 26.80
‘ SCALE IN FEET 14 0.24 100 3.91 1.8 13.5 | Unpawed 0 19 | 1613 | 0.0 4463 4 18.6 32.06
SCALE: 1"=300'
ﬁé’;‘ . ',’-‘ Eq. 5.4.1 N Eq5.4.2 Eq5.4.3 Eq 5.4
AL — ﬂ" = %ﬁ%& T..= ﬁ%sc“ TCF% Tt To o+ Ty
NTS. Grace Gardens Unit 1 Atlas14 Ultimate Q Flow Table PA 4
‘ - Drainage Area Coefficient Intensity Aow
\ ) “/’:‘ Study Point Area(s) Af(ac.) Cc Is(in/hr) I2s(Infhr) | lLigo((in/hr) | Qs (ftsls) st(ftsls) Q1oo(ft3/S)
LEG E N D o 1 ULT A1 0.62 0.77 5.92 8.29 10.35 2.83 3.96 4.94
ULT A2 2.87 0.77 4.98 6.87 8.55 11.00 15.17 18.90
3 ULT A3 8.36 0.77 4.90 6.75 8.41 31.54 43.47 54.12
AREA 4 ULT A4 7.32 0.77 4.90 6.76 8.41 27.63 38.07 47.40
T (BASIN) > oK 5 ULT A5 7.44 0.77 4.97 6.85 8.53 28.46 39.24 48.87
ACREAGE NEETo.t 6 ULT A6 7.44 0.77 4.61 6.34 7.89 26.43 36.35 45.20
740 EXISTING CONTOUR N 7 ULT A7 4.46 0.77 3.92 5.37 6.66 13.45 18.43 22.87
8 A3+A7+A8 13.50 0.77 4.81 6.63 8.25 50.04 68.92 85.78
(620 PROPOSE CONTOUR 9 A3+A4+AT+AB+AQ 22.10 0.77 4.65 6.40 7.97 79.21 108.98 135.54
10 A3+A4+A5+A7T+AB+A9+A10 30.78 0.77 4.51 6.20 7.71 106.99 147.06 182.79
EEEEEEE DRAINAGE AREA LIMITS 11 A3+A4+A5+AT+AB+A9+A10+A11 31.12 0.77 4.47 6.14 7.64 107.15 147.24 182.99
12 ULT A12 3.21 0.77 6.28 8.81 11.02 15.52 21.79 27.23
— T7C—TC— TIME OF CONCENTRATION PATH 13 A3+A4+A5+AB+AT+AB+AI+A10+A11+A12+A13+A14 109.93 0.77 3.90 5.34 6.62 329.87 451.99 560.66
14 A3+A4+A5+AB+AT+AB+AI+AT10+A11+A12+A13+A14+A15|  113.20 0.77 3.56 4.87 6.04 309.95 424.47 526.33
—— FLOW ARROWS
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CONTRACTOR TO TRANSITION F
CONCRETE CURB AND 30 LF OF HANDRAIL L E G E N D
SIDEWALK TO MATCH TOP OF (SEE DETAIL SHEET S —
SIDEWALK BOX WITHIN 5.0". 5.13) P
(MAX. RUNNING SLOPE 5.0%) \¢\ 800 PROPOSED CONTOUR —
DRAIN 'A' CONTRACTOR TO TRANSITION o Z
- - CONCRETE CURB AND 2 /0 FLOW ARROW
1d =yRS Retardance Class 'E' Vegetation (Bermuda Grass 1.5 in) T o OF D) L]
(MAX.RUNING SLOPE 5.0%) —-— GRASSED DRAIN FLOW
Td = average shear stress at normal depth  7d = 0.31 Ib/ft"2 = 1
Y = unit weight of water 62.4 Ib/ft PROPOSED STREET GRADE o ‘9 ™
= _ | < .
S = channel slope S =0.50% | S EXISTING GROUND CENTERLINE (L) 8 g
| |
\ 2 ;
N , — _—_—_— : —— e L ! — 7 - EXISTING GROUND RIGHT = o0
Bk et ik Ca el S S S S S S . S S s Vet \EF:,EE?V*LELEKT&B&SEETA.L 20 10 0 20 20 5 — ;
—~ 28.0 - , — SIDEWALK (HOMEOWNER'S RESPONSIBILITY) 0 -~ _< <
AL 5 1
DRAIN 'A' SIDEWALK BOX DRAIN SIDEWALK (DEVELOPER'S RESPONSIBILITY) > ™M -Z i
N.T.S. AN
HORIZONTAL SCALE 1" = 20' GET.CA GAS, ELECTRIC, TELEPHONE & (7)) 1 <_E e
BSL BUILDING SETBACK LINE =z <E n w
ESMT. EASEMENT L i @
901 ‘ \ T | T LT. LEFT N =
AC
) _— DRAIN ‘€' SEE SHEET 5.4-5.5 — RT. RIGHT ' o 8
L 16 STA: 2+81.33 / — \ ‘ ‘ < zZ ¥
END CONCRETE CHANNEL ‘ — . GENERAL NOTES: —
; STA: 2+86.58
INVERT ELEV. = 584.11 587.18 BEGIN SIDEWALK BOX DRAIN UTOPIA GARDENS 1. ALL CONCRETE LINING SHALL BE A MINIMUM OF =
INVERT ELEV. = 584.13' FIVE (5) INCHES THICK AND REINFORCED WITH LIJ U)
—— A (50'R.O.W.) NO. 4 ROUND BARS @ 18 INCHES ON CENTER O
STA: 2+91.33 EACH WAY. ALL CONCRETE LINING SHALL <
o END SIDEWALK BOX DRAIN DEVELOP A MINIMUM COMPRESSIVE STRENGTH
3 N [ END CONSTRUCTION OF NOT LESS THAN THREE THOUSAND (3000) m
\& INVERT ELEV. = 587.18' POUNDS PER SQUARE INCH IN TWENTY EIGHT 0]
(28) DAYS. THE DEPTH OF ALL TOEDOWNS SHALL
o i ' ‘ BE 36 INCHES UPSTREAM, 24 INCHES
i — T / . L DOWNSTREAM, AND 18 INCHES OF SIDE SLOPES.
' % o | — | : \ o) 2. IMPROVED EARTHEN CHANNELS AND DETENTION w
- ‘ ) )
=1 — ; (] * o \ >/ - 1 PONDS WILL BE VEGETATED BY SEEDING OR >
STA. 1+47.99 - DRAIN 'A' o S : : : \ ~ M | 3g° : ( SODDING. EIGHTY-FIVE PERCENT OF THE a
=STA. 5+12.87 - DRAIN 'E' e = 11| — CONCRETE APRON A N T : CHANNEL SURFACE AREA MUST HAVE
585 82—/ STA: 2+66.33 } r / N—— — — B 5 | 10 A . N ESTABLISHED VEGETATION BEFORE THE CITY OF
/ 5 . : . A 30 LF OF PIPE RAILING N S N N - SAN ANTONIO WILL ACCEPT THE CHANNEL FOR
/ ' A a END EARTHEN CHANNEL ; | { \ - R \ ~ MAINTENANGE S
STA: 1+47.99 - - BEGIN ROCK RUBBLE  586.03 \ = s e\ - ' &
/ BEGIN EARTHEN INVERT ELEV. = 584.03' ' | N Qj e an h
/ CHANNEL CONSTRUCTION | 587.18 I . L) a S 3. REFER TO SHEETS 5.12 & 5.13 FOR DRAINAGE
INVERT ELEV. = 583.44' — | N N i B DETAILS.
/ STA: 2+71.33 587.75 | QA LT at J E
/ END ROCK RUBBLE > \ . ) N
BEGIN CONCRETE CHANNEL = 586.12 | o ) 4\% R . N | *
INVERT ELEV. = 584.06' I DETAIL 'A' % — <OC_> ] - e JRERN Ab/\ - —
— L 4
/ // >, / . Q N > \ |~ 25' SIDEWALK BOX
/ BLK 223, CB 4007 15 - 3 ] 18 )\ 3 VIR -]
@ G W - | “‘ B2 SN \ 2
/ / - 3 | Sar \ » | - CONCRETE APRON 8
/ / %) o | \ .- . | 2|,
I ('7) ; / ’ ﬂgb‘» VN ~ L 1 E 8
- O [ 10 P ° N 10' G.E.T.CA. ESM'T 14 2
T 1 73 s A N OFF-LOT PERMEABLE VARIABLE WIDTH UTILITY o
AT | ) . e ESM'T TO EXPIRE UPON INCORPORATION OF a
x E N FUTURE STREET R.O.W. (1.92 ACRES) a
SIDEWALK BOX DRAIN 'A' < = | 73, 30 LF OF PIPE RAILING OFF-LOT VARIABLE WIDTH PRIVATE DRAINAGE
= |_ , i J ESM'T (2.86 ACRES, PERMEABLE)
Q=cL(h)*? 8.3.2.a O
= .3.2. EE o @ 5'R.0.W. DEDICATION (0.102 ACRES)
Amount of flow in CFS =|Q (cfs) 43.47|ft/sec = DETAIL 'A
, o < @ 5 G.E.T.CA. ESMT
The Weir coefficient 3.087 =|C 3.087 N.T.S.
The length of drop curb opening required in feet =|Lg 20.05(ft @ TV.NAE ESMT
Length Provided =|Lp 25.00|ft (G) OFF-LOT 15' GRADING ESMT (0.486 ACRES)
The head or depth of water at the openingin feet=|h 0.79|ft VARIABLE WIDTH ELECTRIC EASEMENT 5
2 VOL. 7517, PGS. 863-867 OPR
hn(3/2) 0.70|ft ( ) z
3
CHECK 43.47|ft™/sec
1 ]
DRAIN 'A' STA 1+00 TO END 3 of o
S K
: :
.
600 600 35.0' DRAINAGE LOT 901 (2.2ac.) 20 o, .. w =
0' @ 2.0% S =23
MIN o > L =
04 15.0' @ 2.0% MIN 18.0' TOP WIDTH a E g é Dl
V7 ! ' o
ROCK RUBBLE EXIT VELOCITY — TRAPEZOIDAL CONCRETE CHANNEL 70 LGty S'SOLS'PDEE 6.0 60°SDE ¢ \‘»\o\“ g 2 g zo
3,066 SLOPE oz @ ..
Q100=54.12/ Q25=43.47(CFS)  Q100=54.12/ Q25=43.47(CFS) 78, <0 € orE L o = o =
V100=4.01/ V25=3.77(FPS) V100=5.79/ V25=5.43(FPS) (E 3,3\3' :: m &E % é
D100= 1.34'/ D25=1.20' o D100= 1.03'/ D25=0.92' : P la) =) =) O 0o
595 TRAPEZOIDAL EARTHEN CHANNEL 595 \\/’ \ \ )
Q100=54.12 / Q25=43.47(CFS) i — L :
V100=3.15/ VV25=2.96(FPS) U
D100= 1.59'/ D25=1.43' ?
1.43' 25-YR
NORMAL
EXISTING GROUND LT (ELEV = 588.0') 30 LF PROPOSED HANDRAIL DEPTH
EXISTING GROUND & (ELEV = 588.0") ——PROPOSED TOP OF SEE SHEET 513
590 / CHANNEL 590
EXISTING GROUND RT (ELEV = 588.0') ’ TOP OF CURB .
N PROP. TOP OF / DRAIN 'A' EARTHEN CHANNEL SECTION A-A
\ PROP. TOP OF / X, .. —_— Ve —
N CHANNEL RIGHT / iR RN R
N |
585 \\ \\\ v i.jLi o .,,,' ]7 - j 585 35.0° DRAINAGE LOT 901 (2.2AC.) 20 @2.0% 8 = 8
\\ / 7 7 11834 LF @050% 1525LF @050% ‘ ‘ ‘ ‘ ‘ . 15.0' @ 2.0% MIN 18.0' TOP WIDTH / / M < N 8 e
N\ L . PSS BSEET D e / 6.0' SIDE 6.0 6.0' SIDE /L fea) P
| y A / \ 3,7?95@@/77 / SLOPE . SLOPE 7 OP‘\(\’;,G@?/ S $ L
> 25 YRWSE A | 78 0% e} 5
= S 3
E | ROCK RUBBLE P o8 ¢ 50 e
o B 3\ T o =2
o DRAN E' @ CHANNEL INVERT 24" TOE DOWN—— - < w
a o, V
5 580 0.50% SLOPE 580 ey $ ks o g &
< 18" TOE DOWN —~ ol 18" TOE DOWN <
5 . o
& 20 0.92' 25-YR
c : NORMAL —
2 SeetH  DEPTH
(/"7 _| Z
575 g ] g 2 |3 575 DRAIN 'A' CONCRETE CHANNEL SECTION B-B
2 . Z [a) .
% 5 2% o < Z | 2w N.T.S. STA.: 2+71.33 - 2+81.33 .
S E T Swo Lo L - o
: 503 23+ wO < I < (4]
N St Irs) TH® W © 068 1->+«3
2zF 0 585 Bg®  |jugP g5 £
£ R &> 25> Lo~ [ES>
8 oz Ll BESD IEL L Qrzw Blowl " 1qn -
570 3802 oE ST x5 288 gzZog 570 8" - 10" ROCK RUBBLE o))
o ) e Pl FIOO FoFE—3x P c
o TIEZZ0 Nz NEzx NOozx ANFzx =
G Lz Ze8f  £29: g8z £Bg:s = g
Q i el wliim Z wlinZ wimZ owilnZ Z 8 Q
g - — z
= o N~
. T = %)
: Sla 8
565 565 o Ol &
o
3 M| (_% o g
o o O =
B | |o> %
) (b}
i EEE
ROCK RUBBLE DETAIL HAi1Sax
5 B N.T.S. JOB NUMBER:
S SA202-0401B-426
R oy S S 8 SI3 8|3 8|R 8|8 8|8 8|8 8|S S ROCK RUBBLE CALCULATIONS
g 3:1, 3:1 SIDE SLOPE
, $=0.50%
v N=0.025 (STONE, COBBLE, GRAVEL)
= 0+80 1+20 1+60 2+00 2+40 2+80 3+20 3+60 Q100=54.12 / Q25=43.47(CFS) -
N P V100=4.01/ V25=3.77(FPS)
3 D100= 1.34'/ D25= 1.20'
e, OF - SHEETS
85z
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Site Development Plans
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Land Development

Plot Dat

1d =yRS

Td = average shear stress at normal depth

y = unit weight of water
R = hydraulic radius
S = channel slope

DRAIN 'B'
Retardance Class 'E' Vegetation (Bermuda Grass 1.5 in)
Td= 0.28 Ib/ft"2
62.4 Ib/ft
0.92 ft
S =0.50%

CONTRACTOR TO TRANSITION
CONCRETE CURB AND
SIDEWALK TO MATCH TOP OF
SIDEWALK BOX WITHIN 5.0".
(MAX.RUNNING SLOPE 5.0%)

DRAIN 'B' SIDEWALK BOX DRAIN

DRAIN 'E’ SEE SHEET 5.4-5.5

N.T.S.

X
10 \ STA: 2+80.13
J/ END ROCK RUBBLE __
~ BEGIN CONCRETE CHANNEL

25 LF OF HANDRAIL
(SEE SHEET 5.13)

CONTRACTOR TO TRANSITION
CONCRETE CURB AND
SIDEWALK TO MATCH TOP OF
SIDEWALK BOX WITHIN 5.0".
(MAX.RUNNING SLOPE 5.0%)

LEGEND

4\ 800 PROPOSED CONTOUR
2% FLOW ARROW
—— T — GRASSED DRAIN FLOW
PROPOSED STREET GRADE
_ — — EXISTING GROUND LEFT
_ — EXISTING GROUND CENTERLINE
e — EXISTING GROUND RIGHT
20 10 0 20 49 . SIDEWALK (HOMEOWNER'S RESPONSIBILITY)
s e " —
W777777777777) SIDEWALK (DEVELOPER'S RESPONSIBILITY)
HORIZONTAL SCALE 1" =20' GE,T.CA GAS, ELECTRIC, TELEPHONE &
VERTICAL SCALE ~ 1"=5' CABLE TV EASEMENT
BSL BUILDING SETBACK LINE
ESM'T. EASEMENT
LT. LEFT
RT. RIGHT

GRACE GARDENS SUBDIVISION UNIT 1

LAND-PLAT-23-11800410

DRAIN 'B'
STA 1+00 TO END PLAN & PROFILE

/Time: o

/ . INVERT ELEV. = 582.67" 585.41 GENERAL NOTES:
STA: 2+75.13 STA: 2+96.12
LOT 901 BLK 223, CB 4007 /  END EARTHEN CHANNEL OFF:11.251L 1. ALL CONCRETE LINING SHALL BE A MINIMUM OF
(2.20 AC) e BEGIN ROCK RUBBLE / # 58706 | / FIVE (5) INCHES THICK AND REINFORCED WITH
/ INVERT ELEV. = 582.65' 584.68 / . / NO. 4 ROUND BARS @ 18 INCHES ON CENTER
. STA: 3+01.00
—— A / /~ OFF-11.251 EACH WAY. ALL CONCRETE LINING SHALL
5 584.65 /  ea664 7/ DEVELOP A MINIMUM COMPRESSIVE STRENGTH
N : STA: 2+98.63 OF NOT LESS THAN THREE THOUSAND (3000)
- / END SIDEWALK BOX DRAIN WILLOW CROSSING POUNDS PER SQUARE INCH IN TWENTY EIGHT
END CONSTRUCTION (50' R.O.W.) (28) DAYS. THE DEPTH OF ALL TOEDOWNS SHALL
o : INVERT ELEV. = 586.68' BE 36 INCHES UPSTREAM, 24 INCHES
2400 © {‘ 3+/f‘ DOWNSTREAM, AND 18 INCHES OF SIDE SLOPES.
o ol
—_—t 2 — — A=
® oy ) 7 2. IMPROVED EARTHEN CHANNELS AND DETENTION w
I SN | 25 LF OF PIPE RAILING PONDS WILL BE VEGETATED BY SEEDING OR >
oy ; Y/ = SODDING. EIGHTY-FIVE PERCENT OF THE a
| ‘ LA - CONCRETE APRON CHANNEL SURFACE AREA MUST HAVE
STA. 1+47.83 - STORM DRAIN 'B' NS ESTABLISHED VEGETATION BEFORE THE CITY OF
=STA. 7+98.24 - DRAIN 'E! () S5 Ty DETAL'B SAN ANTONIO WILL ACCEPT THE CHANNEL FOR
[ / % | 586,74 MAINTENANCE. >
STA: 1+47.83 = A : > -
STA: 2+96.77
BEGIN EARTHEN \ ~ OFF-11.25R 3. REFER TO SHEETS 5.12 & 5.13 FOR DRAINAGE
CHANNEL CONSTRUCTION = oo DETAILS.
INVERT ELEV. = 582.01' STA: 2+88.46 2N 3?272'031 9‘7
END CONCRETE CHANNEL - - 2+91.
BLK 223, CB 4007 OFF:11.25R
BEGIN TRANSITION 584 71
INVERT ELEV. = 582.71' L
5 -
£ 9 STA: 2+93.80 pa
3 END TRANSITION s
20 BEGIN SIDEWALK BOX DRAIN w o 2
@ INVERT ELEV. = 582.74' Z o o 5
Y [ R O N AT 20" SIDEWALK BOX 9
3 |18 I = = 97( N - TN DRAIN | 2|z
n = (O _ Y5 25 LF OF PIPE RAILING W=
— o [ ! | 10' G.E.T.CA. ESM'T o B
T 7 5" F—k 7' 7 - CONCRETE APRON OFF-LOT PERMEABLE VARIABLE WIDTH UTILITY @)
AT | 7 N ESM'T TO EXPIRE UPON INCORPORATION OF ]
x E | 670 N \ FUTURE STREET R.O.W. (1.92 ACRES) a
SIDEWALK BOX DRAIN 'B' = o \ OFF-LOT VARIABLE WIDTH PRIVATE DRAINAGE
3/2 ?_.:) = | N\ // \ J ESM'T (2.86 ACRES, PERMEABLE)
Q=CL(h)"“ 8.3.2.a o ’ ' @ 5'R.0.W. DEDICATION (0.102 ACRES)
Amount of flow in CFS =|Q (cfs) 38.07|ft*/sec <>( DETAIL 'B'
X o < TS @ 5 G.E.T.CA. ESMT
The Weir coefficient 3.087 =(C 3.087 TS,
. . 1'"V.NAE. ESMT
The length of drop curb opening required in feet =[Lg 17.56|ft @
Length Provided =|L 20.00|ft @ OFF-LOT 15' GRADING ESM'T (0.486 ACRES)
=(Lp .
The head or depth of water at the openingin feet =|h 0.79|ft VARIABLE WIDTH ELECTRIC EASEMENT S
2 (VOL. 7517, PGS. 863-867 OPR) Q
h”(3/2) 0.70|ft
3
CHECK 38.07|ft"/sec
1 ]
DRAIN 'B' STA 1+00 TO END 3 ol g
N
s S
@ y
o
600 600 35.0' DRAINAGE LOT 901 (2.2 ac.) L 'C
2.0' @ 2.0% MIN > s 28
5 15.0' @ 2.0% MIN 18.0' TOP WIDTH / g s @z
el , 6.0' SIDE , 6.0' SIDE s 8 @ o oc
3.25@?(3"/7 / SLOPE 6.0 SLOPE 7 OP‘\(\';,C(":\@@ N % é % % ®
. <0 % oF L =
ROCK RUBBLE EXIT VELOCITY TRAZ%‘;:”Z?'Z‘S?S;E';%70(2?2‘)“E" € S R - . -
Q100=47.40 / Q25=38.07(CFS) V100‘5.57/ V255 2'2 FPS - | — L/ [m) [m)] )] O [a]
V100=3.87/ V25=3.63(FPS) D10_(J; 0 96‘/[;2‘5=0( 85' ) 2.0' = 37 Vv A _ \ L
595 TRAPEZOIDAL EARTHEN CHANNEL D100=1.25'/ D25=1.12 ' ' 595 TOTAL " A A7~ - RN
Q100=47.40 / Q25=38.07(CFS) DEPTH
V100=3.03/ V25=2.86(FPS) ? 77777
D100=1.49'/ D25=1.33" 1.33'25-YR e
NORMAL —
DEPTH
EXISTING GROUND LT gt'é EFSI:ECE>$2S1§D HANDRAIL
590 EXISTING GROUND & : 590 .
EXISTING GROUND RT PROPOSED TOP OF / TOP OF CURB DRAIN 'B' EARTHEN CHANNEL SECTION A-A
N \\ / CHANNEL // N.T.S. STA.: 1+47.83 - 2+75.13
~ , TOP OF PVYMT
= -
\ / | 35.0' DRAINAGE LOT 901 (2.2 ac.)
585 T 585 2.0 @2.0% o s ©
| L - MIN o o0
\ / 4‘/ ‘ ‘ ‘ ‘ ‘ . 15.0' @ 2.0% MIN 18.0' TOP WIDTH 7 < N 8 ©
\ _ I / | Ay y  6.0'SIDE 6.0 6.0' SIDE /L o o = U
\ / — — —— < — — - o B 3.7353@/77 / SLOPE ' SLOPE \ S
\ / — / 127.30 LF @ 0.50% N 13.67LF @0.50% “Org ¢ 2 -2
ys { VRSN BB DRSSy N/ ~ L
/ \// N D_
580 / { 25 YR WSEJ / ROCK RUBBLE —/ 580 37 - 3 g 2 o
B ~ i (@)
24" TOE DOWN 18" TOEDOWN—" = — — — — i
DRAIN'E' @ \ / 2.0 0.85'25-YR -~
0.500/0 SLOPE CHANNEL |NVERT TOTAL -~ NORMAL -
l DEPTH DEPTH
575 575 DRAIN 'B' CONCRETE CHANNEL SECTION B-B
- > N.T.S. STA.: 2+80.13 - 2+88.46 .
_ w < z
. ¢ g . |z &8 |E E £
o < =~ zZ w Yol T ~N—1Z2 — X < [a) © -
E Io 293 lwos £ 28 X6 8" - 10" ROCK RUBBLE
OO TR W oga ) O = n
S+ >0 58w mF W now Z X0 Qo m
XZign Z ||.7g$ n—FE ||.79 " f S
®Zaxs SIEQY SlwZE S U= Y Z - =
~NO R <m vhEomw gloQm Yzem KZS8m Suzm = <Q
<O O w l\ﬂfn: _© O, ® - 7034:(,) ] = w la ¥l
FHOE S +<TE FOC L FOC L 32 P+ 20 O
TZzzo Nuzo Ezae NOzx NEzx NBOX T ol - R
Quwd > Zood Loold kool ool <ool = T
A hEEZ hiEhz hlalz bakz bz il Sl 8
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[ee] m o] —
565 565 . cle
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——* 3L
< O™ é
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ROCK RUBBLE DETAIL DNI=s
wll B0 n
N.T.S.
JOB NUMBER:
ROCK RUBBLE CALCULATIONS SA202-0401B-426
o> o o o o[ M~ [To N o[~ o [ N~ ~ [ M <t [ N N[N o 6'BOTTOM WIDTH
S S S S|Q Q| Q| N o|m <X |0 —|© N 3:1, 3:1 SIDE SLOPE SHEET NO.
w|z
= [e0] [e0] [e0] o [ AN o | NN o | NN o [ AN O [ N o [ AN o [ AN [c0] _ o
[c0] [c0] [c0] o | © o | © o | © o | © o [ © o | © o | © [c0] S=0.50%
o o o 0w 0|0 0|0 0w 0|0 0w 0w 0 N=0.025 (STONE, COBBLE, GRAVEL)
Q100=47.40 / Q25=38.07(CFS)
V100=3.87/ V25=3.63(FPS) -
0+80 1+20 1+60 2+00 2+40 2+80 3+20 3+60 D100= 1.25'/ D25= 1.12'
OF - SHEETS




CONTRACTOR TO TRANSITION
CONCRETE CURB AND <
SIDEWALK TO MATCH TOP OF 25 LF OF HANDRAIL L E G E N D
SIDEWALK BOX WITHIN 5.0'. (SEE SHEET 5.13) == P
1~ (MAX.RUNNING SLOPE 5.0%)
DRAIN € : 4/ 800 PROPOSED CONTOUR —
1d=yRS Retardance Class 'E' Vegetation (Bermuda Grass 1.5 in) CONTRACTOR T0 TRANSITION 2% FLOW ARROW Z
Td = average shear stress at normal depth 14 = 0.29 Ib/t"2 SPERLKBOCHTN S0 o GRASSED DRAIN FLOW D) L]
Y = unit weight of water 62.4 1b/ft Z =
R = hydraulic radius 0.93ft PROPOSED STREET GRADE O o ™
) N 4 @, F
S = channel slope S =0.50% R — _ — — EXISTING GROUND LEFT = < 8
T EXISTING GROUND CENTERLINE (£ 8 o
- EXISTING GROUND RIGHT 2 o0 o
—
20 10 0 20 4,0 I SIDEWALK (HOMEOWNER'S RESPONSIBILITY) % -— . <ZE
.. e e — e
DRAIN 'C' SIDEWALK BOX DRAIN SIDEWALK (DEVELOPER'S RESPONSIBILITY) > ™M -Z i
N.T.S. AN
HORIZONTAL SCALE 1" = 20' G.E,T,CA GAS, ELECTRIC, TELEPHONE & (7)) 1 <_E e
BSL BUILDING SETBACK LINE =z <E QA w
ESMT. EASEMENT L i @
] ko\ % LT. LEFT N (o
DRAIN 'E' SEE SHEET 5.4-5.5 %) )
w STA: 2+70.00 — -~ — RT RIGHT m O o
\ END ROCK RUBBLE : o
~__BEGIN CONCRETE CHANNEL <( pd +
| INVERT ELEV. = 581.24' ‘ GENERAL NOTES: (D < —
| STA: 2+88.25
| 3 END TRANSITION 1. ALL CONCRETE LINING SHALL BE A MINIMUM OF — |<_':
T , /~BEGIN SIDEWALK BOX DRAIN FIVE (5) INCHES THICK AND REINFORCED WITH LLJ N
\ LOT 901 | STA: 2+65.00 INVERT ELEV. = 581.33' NO. 4 ROUND BARS @ 18 INCHES ON CENTER @)
| (220 AC) ~ END EARTHEN CHANNEL ‘ EACH WAY. ALL CONCRETE LINING SHALL
BEGIN ROCK RUBBLE 586.97 | DEVELOP A MINIMUM COMPRESSIVE STRENGTH <
| o INVERT ELEV. = 581.22 586.40 OF NOT LESS THAN THREE THOUSAND (3000) 'd
| \ o 583.02 583.22— STA: 2+93.00 POUNDS PER SQUARE INCH IN TWENTY EIGHT
EUCALYPTUS HILLS (28) DAYS. THE DEPTH OF ALL TOEDOWNS SHALL O
| END SIDEWALK BOX DRAIN
/4 A\ \ VIl | | V" "END CONSTRUCTION (50' R.O.W.) BE 36 INCHES UPSTREAM, 24 INCHES
‘ S \ ;Q,; O RN L INVERT ELEV. = 586.40' T DOWNSTREAM, AND 18 INCHES OF SIDE SLOPES.
1400 © 2V N svod 3410
| | | ) \ S B _I 2. IMPROVED EARTHEN CHANNELS AND DETENTION w
! ' © ' HEE J PONDS WILL BE VEGETATED BY SEEDING OR >
\ A S AT ! SODDING. EIGHTY-FIVE PERCENT OF THE a
| %b . D 25 LF OF PIPE RAILING S ( CHANNEL SURFACE AREA MUST HAVE
© ‘ 2 ‘ : T/ / ESTABLISHED VEGETATION BEFORE THE CITY OF
RN\ \STA. 1+43.00 - STORM DRAIN 'C' \_ 583.02 583.22— | y - SAN ANTONIO WILL ACCEPT THE CHANNEL FOR
X =STA.‘10+78.J51 - I?RAH?I E : | i | CONCRETE APRON MAINTENANCE. >
@ | STA: 1+43.00 8 583.25 ' 3. REFER TO SHEETS 5.12 & 5.13 FOR DRAINAGE
Q . . 1 . . . .
W | BEGIN EARTHEN < \ / \ YN 986.39 DETAILS.
| | CHANNEL CONSTRUCTION - 586.97
INVERT ELEV. = 580.61" BLK 223, CB 4007 STA: 2+80.00 583.30 s N
\ - END CONCRETE CHANNEL \ ? !
D | / BEGIN TRANSITION | /1IN f “
B | /EIZLEV. = 581.29' DETAIL 'C' L/‘@ -
- 2 7] z | ——1-20' SIDEWALK BOX "
3 S | DRAIN %
© < 3] N & -
5 8e — Z 3 | o
o — ‘ | CONCRETE APRON >z
. w| =
(|7) = ! 10' G.E.T.CA. ESM'T o B
@) | 25LF OF PIPE RAILING OFF-LOT PERMEABLE VARIABLE WIDTH UTILITY O
Z y | \ e ESM'T TO EXPIRE UPON INCORPORATION OF ]
- 168° \ , FUTURE STREET R.O.W. (1.92 ACRES) a
(0 e | 168° ) OFF-LOT VARIABLE WIDTH PRIVATE DRAINAGE
SIDEWALK BOX DRAIN 'C' EEC % | | 1] \ N ESM'T (2.86 ACRES, PERMEABLE)
_ 3/2 ) ‘ — { : ) 5'R.0.W. DEDICATION (0.102 ACRES)
Q=CL(h)*? 83.2.a : v DETAIL 'C
Amount of flow in CFS =|Q (cfs) 39.24|ft’/sec <>’: NTS. @ 5'G.ET.CA.ESMT
The Weir coefficient 3.087 =|C 3.087 = @ 1"V.N.AE. ESMT
The length of drop curb opening required in feet =L 18.10|ft @ OFF-LOT 15' GRADING ESM'T (0.486 ACRES)
Length Provided =|Lp 20.00]ft
VARIABLE WIDTH ELECTRIC EASEMENT .
The head or depth of water at the openingin feet =|h 0.79|ft (VOL. 7517, PGS. 863-867 OPR) Q
hA(3/2) 0.70|ft’
CHECK 39.24|ft*/sec
1 ]
DRAIN 'C' STA 1+00 TO END 3 of o
g g
g o
[} oS
o
.. O
600 600 35.0' DRAINAGE LOT (901 2.2 ac.) B w -
2.0 @2.0'MIN - s 2738
5 15.0' @ 2.0% MIN 18.0' TOP WIDTH g S m =z Dl
Ay ' o 6.0' SIDE ) 6.0' SIDE (i< w o 2 0c
To /GHT 6.0 ﬁ/ WO zZ z v =z o
TRAPEZOIDAL CONCRETE CHANNEL 3,-8c SLOPE SLOPE NS @ Y =
ook e exTveton TR RS | s 2 2 5=
=48, -39, (CFs) V100=5.62/ V25=5.27(FPS) & 3\ T . )
V100=3.90/ V25 3'67(FPS) D100= 0.97'/ D25=0.87" "\ A\ P =\ AN — — _ - | ———— | — [m) (] ()] (@] [m)
TRAPEZOIDAL EARTHEN CHANNEL D100=1.28'/ D25=1.14' i i T ANV AN NN Sy s Y4 L\
595 Q100=48.87 / Q25=39.24(CFS) . 595 T oTAL ¢ 31 = 3
V100=3.06/ VV25=2.88(FPS) I DEPTH N \ Y
D100=1.51"'/ D25=1.35' ? i W
1.35'25-YR
EXISTING GROUND LT NORMAL —~
25 LF PROPOSED HANDRAIL DEPTH
EXISTING GROUND & \ SEE SHEET 5.13
590 EXISTING GROUND RT \ TOP OF CURE 590
Y 4 /' DRAIN 'C' EARTHEN CHANNEL SECTION A-A
‘ : N.T.S. STA.: 1+43.00 - 2+65.00
—PROPOSED TOP OF / TOP OF PVMT
/ CHANNEL } } /
I I ii’E’B Y A
\ / ; j 35.0' DRAINAGE LOT (901 2.2 ac.) | o
585 \ | / - . i 585 20 @20% Ssg
\ \ / | ‘ ‘ ‘ ‘ H 5 18.0' TOP WIDTH ,E / N 8 I5e)
| 4y, 15.0' @ 2.0% MIN 6.0' SIDE \ ' 3! N
\ / ) ELG’GHr SLOPE 60 GéOLSL%E ’ OP?‘”\%Y\@ S L
g Lor? 0% e © 35
: M\ e — A B e et e Ml e S £ _ T a5 s =
g \ / — / 122.00 LF@ 050% S e et R G = [ S 5 vV \ I ﬁ o
o L OROREPEINNs BESRE R RS £ LA ! N N = YN
- 580 7 7 ] ] 580 ] i S F
= A 18" TOE DOWN [ A — — L 18" TOE DOWN <
2 / ROCK RUBBLE P i "o U it s =
c " _ TOTAL NORMAL —
5 DRAIN E' @ CHANNEL INVERT / 24" TOE DOWN DEPTH NORA-
3 0.50% SLOPE /
5 25 YR WSE—
|
575 575 DRAIN 'C' CONCRETE CHANNEL SECTION B-B
- N.T.S. STA.: 2+70.00 - 2+80.00 .
T o 0
E = Z _ = " " :
g & 2% o Z 8" - 10" ROCK RUBBLE -
£ E Io Z o &
© 5 01,08 o Z g a )
© SHon AN 252 o x @ o
e 570 Tz Zuq I3 g <& ok 570 c
. I—<I>' <E‘F UJOF L > < m = pd
& Sgxkw T o3 =k O35 & zx® £ - o
& o082 ©o 8w Wi oz = &
][Ol -z " W e og ! T Q N
N T (@) Ll - -] w n o o)
g YZE> olx > olxOZ olgzr wE = > e ~
> |ZzZ STol gzl g¥ZTL —  Jowl o Ol -
- SQw?s gkOm SloQm gz 229 [n a el = »
c = =z x —'\oO —mol— S - <] O z o o
o0 F o 2 dSzE &ezk d8zk dEZE 2 ' &
docl zool zood  Hoou = o °
5 565 2Lz FPEz £24z EE 565 cles
3 - T T - 1 Wil s _ =
SoS
o o o =
lo~ 5
& <<
: ROCK RUBBLE DETAIL =lges
g NTS. Al S5
; ROCK RUBBLE CALCULATIONS JOB NUMBER:
f SA202-0401B-426
: N N © o | o o| o oo oo w| o o|lo 0| o ) 6'BOTTOM WIDTH
© 5o O[> © o o @ o~ Q| ® Q| Qe <= < | N N 3:1, 3:1 SIDE SLOPE SHEET NO.
wiz 2 2 2 HE HE AE AE 2|5 2| 5 2|5 2 5=0 50%
= 5 o o ot | w | w | w | w | w | w | w o N=0.025 (STONE, COBBLE, GRAVEL)
Q100=48.87 / Q25=39.24(CFS)
E V100=3.90/ V25=3.67(FPS)
o SES 0+80 1+20 1+60 2+00 2+40 2+80 3+20 3+60 D100= 1.28'/ D25= 1.14' [ |
5wz OF - SHEETS
P




CONTRACTOR TO TRANSITION
CONCRETE CURB AND F
SIDEWALK TO MATCH TOP OF 25 LF OF HANDRAIL L E G E N D
SIDEWALK BOX WITHIN 5.0'. (SEE DETAIL SHEET 5.13) -
DRAIN 'D' (MIN. RUNNING SLOPE 5.0%) I—
- - 800 PROPOSED CONTOUR —_—
Td =yYRS Retardance Class 'B' Vegetation (Bermuda Grass, Tall 12 in) CONTRACTOR TO TRANSITION ¢ o pr
_ _ A CONCRETE CURB AND o FLOW ARROW
Td = average shear stress at normal depth 174 = 1.14 Ib/ft"2 SIDEWALK TO MATCH TP OF )
Y = unit weight of water 62.4 Ib/ft (MIN. RUNNING SLOPE 5.0%) —-— - GRASSED DRAIN FLOW IiIJ
R = hydraulic radius 0.61 ft PROPOSED STREET GRADE Z o ™
S = channel slope S =3.00% s 1 P e - Tm = : : LT o EXISTING GROUND LEFT C_) A e
" T EXISTING GROUND CENTERLINE (£ 8 g
; - EXISTING GROUND RIGHT 2 (00 o
R ¢ T % i j R g / ¥ L -
20 10 0 20 4,0 I SIDEWALK (HOMEOWNER'S RESPONSIBILITY) % -— . <ZE
A e e — =)
DRAIN 'D' SIDEWALK BOX DRAIN SIDEWALK (DEVELOPER'S RESPONSIBILITY) > ™M - i
N.T.S. %) AN 2
HORIZONTAL SCALE 1" =20' GET.CA GAS, ELECTRIC, TELEPHONE & 1 <_E e
/\I\ f | l I o STA: 2+80.00 BSL BUILDING SETBACK LINE = i A w
DRAIN 'E' SEE SHEET 5.4-5.5 SN END CONCRETE CHANNEL T ESM'T.
. BEGIN TRANSITION \‘iw % S EASEMENT LL o O
983 INVERT ELEV. = 58271 | | ng El LT. LEFT N (o
S ) \\ 584.67 T | RT. RIGHT a4 % S
i STA: 2+70.00 +
o T R END ROCK RUBBLE GENERAL NOTES: €<D < <~
BEGIN CONCRETE CHANNEL i <
STA: 1+41.00 é? 3 INVERT ELEV. = 582.66' 1. ALL CONCRETE LINING SHALL BE A MINIMUM OF LIJ [
' : Té ‘ on FIVE (5) INCHES THICK AND REINFORCED WITH
BEGIN EARTHEN L \ 584.64 584.72 587.28 NO. 4 ROUND BARS @ 18 INCHES ON CENTER O (d)p)
[~ | ACHANNEL CONSTRUCTION - 583.48 STA: 2+65.00 ! | EACH WAY. ALL CONCRETE LINING SHALL
- / INVERT ELEV. = 579.65' : - — N 3 586.70 \ <
. ~LEV. =¢ ) 5 END EARTHEN CHANNEL . DEVELOP A MINIMUM COMPRESSIVE STRENGTH
| A BLK 223, CB 4007 o ROCK RgsBzBléfl \“ \( OF NOT LESS THAN THREE THOUSAND (3000) nd
u " . =582.64' POUNDS PER SQUARE INCH IN TWENTY EIGHT
e e \ A
: f;;f%f;g ;M B';ﬁm .g. I . \\ - \ . (28) DAYS. THE DEPTH OF ALL TOEDOWNS SHALL O
oA 19726 o \J\b—‘\v ;%VB Nz S\ BE 36 INCHES UPSTREAM, 24 INCHES
\ : e o L i § Y[ + 4 DOWNSTREAM, AND 18 INCHES OF SIDE SLOPES.
2700——— =\ \T b 3+00 3410
| ) O | b A il Ay 1 |
TS 6 ' NS J M I_ ! o \\_l 2. IMPROVED EARTHEN CHANNELS AND DETENTION w
S — T 5 S e P L IR | d 168 ~ PONDS WILL BE VEGETATED BY SEEDING OR >
/‘r’@# /% — A © ~| | |~ CONCRETE APRON ‘ SODDING. EIGHTY-FIVE PERCENT OF THE o
: Rip \ 10 3 CHANNEL SURFACE AREA MUST HAVE
\ \ 25 LF OF PIPE RAILING 5= ¥ ESTABLISHED VEGETATION BEFORE THE CITY OF
o 583.44 584.64 | y AN SAN ANTONIO WILL ACCEPT THE CHANNEL FOR
0 ‘ s MAINTENANCE. >
= 584.67 = >
—=—A o B\ -see70 GREEN BLISS AR -
: ‘ B ‘ ' > 3. REFER TO SHEETS 5.12 & 5.13 FOR DRAINAGE
1. | i 587.27 7 (50'R.O.W.) Q< ok s DETAILS.
. sz BLK 223, CB 4007 g STA: 2+88.25 | T s . N
) END TRANSITION i - N '
> \ BEGIN SIDEWALK BOX DRAIN - DETAIL D R 3\)?\54 - S a1
: \ INVE?T ELEV. = 582.75' %/f | — —— 0| = A — —
¢ Z - [— = N
] \ 4 STA: 2+93.00/) | = N\ 2 .
RS \\E % @ % END SIDEWALK BOX DRAIN w = ﬂsw RN
) END CONSTRUCTION o - | . s La . o
“ 5 @ INVERT ELEV. = 586.70 % ‘0 h " 2 I\ 20' SIDEWALK BOX Z
‘ ) S ! = s N DRAIN 5
I/ 5 ; " [\ - 9 k 4 L )
- = L -~ [N | Z
| N\ | CONCRETE APRON
23 o D W T 3|2
T o 10' RN 10' G.E.T.CA. ESM'T x %
I \ OFF-LOT PERMEABLE VARIABLE WIDTH UTILITY @)
|_
X o \ 168° gl e ESM'T TO EXPIRE UPON INCORPORATION OF @
< = 68° \ FUTURE STREET R.O.W. (1.92 ACRES) a
SIDEWALK BOX DRAIN 'D' 0 = | 25 LF OF PIPE RAILING OFF-LOT VARIABLE WIDTH PRIVATE DRAINAGE
32 o |_ \ J ESM'T (2.86 ACRES, PERMEABLE)
Q=CL(h)"" 83.2.a < 5'R.0.W. DEDICATION (0.102 ACRES)
Amount of flow in CFS =|Q (cfs) 36.35|ft>/sec < DETAIL 'D’
: @ 5 G.E.T.CA. ESMT
The Weir coefficient 3.087 =|C 3.087 N.T.S.
. . 1'"V.NAE. ESMT
The length of drop curb opening required in feet =|L 16.77|ft @
. OFF-LOT 15' GRADING ESM'T (0.486 ACRES
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LEGEND Al
, DRA'NAGE(LfTTg\é/?'z";z é“)7-0' -71.0) /, DRAINAGE LOT VARIES (80.0' - 83.0) , 2.0' @ 2.0% MIN - -
c 2.0'@2.0% MIN (LoT9012.22c.) 2.0'@2.0% MIN / 80.0 DRAINAGE (LOT 901 2.2 ac,) > 800 PROPOSED CONTOUR —
16.0' TOP WIDTH 15.0'@ 2.0% MIN 24.0' TOP WIDTH 15.0' @ 2.0% MIN 2% Z LIJ
o4y, 50 @ 2.0% MIN . -2k FLOW ARROW
70 Lcyy, 5.0'@2.0% 6.3(1§'|DDEE 40 6.0' SIDE s \(\’\G\,\ﬂ 20 6.0' SIDE L oy 5 30.0' TOP WIDTH - D =|
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TOTAL ~ —\ 7T 1 = RAR = 3 s nenell _— EXISTING GROUND LEFT = < o
DEPTH % s X % -7 = 3A
F—— = — = P P > L= Tt - —_— EXISTING GROUND CENTERLINE (L) 8 o
1.07'25YR 7 136'25.YR ' ' g : -7 - - U T t =L 1y T T T T T T
o o Foomm S D SR EXISTING GROUND RIGHT = ® <ZE
NORMAL —
—
. PEPTH ] SIDEWALK (HOMEOWNER'S RESPONSIBILITY) 0 - - =
DRAIN 'E' EARTHEN CHANNEL SECTION A-A DRAIN 'E' EARTHEN CHANNEL SECTION B-B . m 4\ W o
N.T.S. STA.: 1+00.00 - 4+99.75 N.T.S STA.: 4+99.75 - 7+82.31 DRAIN 'E' EARTHEN CHANNEL SECTION C-C SIDEWALK (DEVELOPER'S RESPONSIBILITY) > ™M o
o S ' N.T.S. STA.: 7+82.31 - 10+65.44 %) N £ S
GETCA GAS, ELECTRIC, TELEPHONE & L *
CABLE TV EASEMENT N - o’ (@)
BSL BUILDING SETBACK LINE = < N <
DRAIN 'E' (SECTION A-A) DRAIN 'E' (SECTION B-B) DRAIN 'E' (SECTION C-C) ESM'T. —l =
EASEMENT LL] 0 )
1d=yYRS Retardance Class 'E' Vegetation (Bermuda Grass 1.5 in) 1d=yRS Retardance Class 'E' Vegetation (Bermuda Grass 1.5 in) 1d=yRS Retardance Class 'D' Vegetation (Bermuda Grass 2.5 in) LT. LEFT 0 ; o
Td = average shear stress at normal depth 74 = 0.22 Ib/ft"2 Td = average shear stress at normal depth 74 = 0.33 Ib/ft"2 Td = average shear stress at normal depth  7d = 0.37 Ib/ft"2 RT. RIGHT Y O =
y = unit weight of water 62.41b/ft y = unit weight of water 62.41b/ft Yy = unit weight of water 62.41b/ft < zZ o
R = hydraulic radius 0.72 ft R = hydraulic radius 1.06 ft R = hydraulic radius 1.19ft GENERAL NOTES: 0) < ?
S = channel slope S =0.50% S = channel slope S=0.50% S = channel slope S =0.50% 1. ALL CONCRETE LINING SHALL BE A MINIMUM OF — —
FIVE (5) INCHES THICK AND REINFORCED WITH LUl <
NO. 4 ROUND BARS @ 18 INCHES ON CENTER @) =
EACH WAY. ALL CONCRETE LINING SHALL 0
DEVELOP A MINIMUM COMPRESSIVE STRENGTH <
OF NOT LESS THAN THREE THOUSAND (3000) 'd
POUNDS PER SQUARE INCH IN TWENTY EIGHT
oo S iy W — (28) DAYS. THE DEPTH OF ALL TOEDOWNS SHALL O
\ | o > T BE 36 INCHES UPSTREAM, 24 INCHES
| \ ‘ @ -0 / </ o - DOWNSTREAM, AND 18 INCHES OF SIDE SLOPES.
| EGIN CONSTRUCTION % ' g “o ) D /™ S
| | ‘ TIE-IN TO EXISTING GROUND -glﬁ' ‘15:3'2; X Bsﬁ:: 'AE\' c <Z( o " '/ '/ 2. IMPROVED EARTHEN CHANNELS AND DETENTION =
| . —o A ITALEET 13 T — PONDS WILL BE VEGETATED BY SEEDING OR >
[ QO w STA. 1+00.00 HANNEL TRANSITIO/ % L SODDING. EIGHTY-FIVE PERCENT OF THE s}
N STA. 4+99.72_\ CL PT STA: 5+51.16 12 i 1 CHANNEL SURFACE AREA MUST HAVE
= i \ 7 ) INVERT ELEV. = 583.26' w ESTABLISHED VEGETATION BEFORE THE CITY OF
I =3 7 ———3 / ' / / L — % SAN ANTONIO WILL ACCEPT THE CHANNEL FOR
I NI > + 2400 : ol ——3+00—— 4+00 g+00 5 11 96 MAINTENANCE >
! \;‘3 —————— =— —— = b — N s 8 o % ' @
\ % o = — Ty , Z W o 3. REFER TO SHEETS 5.12 & 5.13 FOR DRAINAGE
Lo 14 2 . ~ ) DETAILS.
N o = — = — — e — — (B‘ \ %00, STA.7+96.24 -DRANE | @ & 9 8 \| o
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N RTELEV. 258349/~ (220A0) ~ __CLPC STA: 6+62.10 . ]
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N - L=46.56', R=100.00' /2 TN 2=l
I + N, ~ § & |EE
N BLISSFUL MEADOWS ‘ [HRIT é
i | (70 ROW) BLK 223, CB 4007 w w 2
1 p—— = C 2% 2
R \ | =] — —_
NB +0 . O
| oo
| | ‘ X / U) %
| | 1=190.91', R=410.00' — = < 2
| ‘ 22658 - < &
| | UNPLATTED HANNEL TRANSITION= |~ S
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BN | ‘ A (DOC. NO.20200153938, DEED RECORDS OF BEXAR COUNTY, TEXAS)
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Land Development

Plot Dat

80.0' DRAINAGE LOT 901

80.0' DRAINAGE LOT 901

/Time: o

. o <
38.0' TOP WIDTH 2o @zom N 15.0' @ 2.0% MIN 2.0' @ 2.0% MIN m
15.0' @ 2.0% MIN 6.0' SIDE 6.0' SIDE L 44.0' TOP WIDTH I_
sLope 20 sLope “slore. 20 60 SDE / 800 PROPOSED CONTOUR —
, - ¢ -1 ¢ 171 - -2k FLOW ARROW Z
2 31 2 3 \ = 20 3 V s : —_- GRASSED DRAIN FLOW = LLl
f T - 2 -
— — Il I S — PROPOSED STREET GRADE Z o ™
bEPTH \ORYA ovomre oo EXISTING GROUND LEFT = < O
SWALE m
DRAIN 'E' EARTHEN CHANNEL SECTION D-D s EXISTING GROUND CENTERLINE (L) 8 o
N.T.S. STA.: 10+65.44 - 11+70.51 DRAIN 'E' EARTHEN CHANNEL SECTION E-E
N.T.S. STA.: 12+50.51 - 13+45.80 - - EXISTING GROUND RIGHT 2 w 06
—
— SIDEWALK (HOMEOWNER'S RESPONSIBILITY) ) -~ - Z
50 25 0 50 10|0 m . I_.IJ 5
P 80.0' DRAINAGE LOT 901 / E;:— SIDEWALK (DEVELOPER'S RESPONSIBILITY) D (qp)
15.0' @ 2.0% MIN 20'@20% MIN " \ N = o
. 500 TOP WIDTH HORIZONTAL SCALE 1" =50 GET.CA GAS, ELECTRIC, TELEPHONE & 0 - < 0O
Q'SOLS,',EI’EE 32.0' Q'SOL'CS)L%E / 3.0' SIDE 300 3.0' SIDE VERTICAL SCALE 1" =5 CABLE TV EASEMENT (D I— m zZ
SLOPE SLOPE
¢ 4 BSL BUILDING SETBACK LINE < O w
B - 3T ~___ | B - ESMT. EASEMENT L 0o O
PEPTH T et ’ e r V VN LT. LEFT ') N —
20825 s AN = - O (@)
NORMAL —~ 047'25YR _~ RT. RIGHT m
DEPTH CONCRETE PILOT NORMAL —~ O
SWALE DEPTH < Z +
TEMPORARY DRAIN SECTION G-G GENERAL NOTES: (D < o
Tt N.T.S.
DRAIN £ =ARTHEN CHANNEL SECTION P 1. ALL CONCRETE LINING SHALL BE A MINIMUM OF — <
N.T.S. STA.: 13+85.09 - 14+60.74 . LIJ I_
FIVE (5) INCHES THICK AND REINFORCED WITH 0
NO. 4 ROUND BARS @ 18 INCHES ON CENTER O
+ EACH WAY. ALL CONCRETE LINING SHALL
== STA: 1 3@ . F DEVELOP A MINIMUM COMPRESSIVE STRENGTH <
A [/ END PILOT CHANNEL OF NOT LESS THAN THREE THOUSAND (3000) 'd
i3 586 " BEGIN CONGRETE CHANNEL e POUNDS PER SQUARE INCH IN TWENTY EIGHT 0]
W 2L /! \NVERT ELEV. = 579.44' ] (28) DAYS. THE DEPTH OF ALL TOEDOWNS SHALL
[y E| i \ b e N Tiaies ‘ BE 36 INCHES UPSTREAM, 24 INCHES
‘ / | m | ) % STA: 13+55.80 DOWNSTREAM, AND 18 INCHES OF SIDE SLOPES.
b o ‘ oy END CONCRETE CHANNEL
2 g > \ = BEGIN DROP STRUCTURE 2. IMPROVED EARTHEN CHANNELS AND DETENTION w
0 = w f | < I INVERT ELEV. = 579.39' = — | PONDS WILL BE VEGETATED BY SEEDING OR >
I u pa Lu = X n STA: 13+75.09 SODDING. EIGHTY-FIVE PERCENT OF THE [
Y 4 3 = o <z o END DROP STRUCTURE , CHANNEL SURFACE AREA MUST HAVE
I @) 23 \ BEGIN CONCRETE CHANNEL —— 789 ESTABLISHED VEGETATION BEFORE THE CITY OF
. (ED o | INVERT ELEV. = 572.96' STA. 14+32.01 - DRAIN 'E' SAN ANTONIO WILL ACCEPT THE CHANNEL FOR
_STA. 10+78.51 - DRAIN .E. gl 5 8 ¢ STA: B+é5.09 : | =STA. 14+71.48 - DRAIN 'F' MAINTENANCE. >
o =STA. 1+43.00 - DRAIN 'C 0~ | END CONCRETE CHANNEL - END PILOT CHANNEL -
O , q g
S < STA. 13+26.51 - DRAIN ‘E' BEGIN PILOT CHANNEL BEGIN TRANSITION TO EG 3. SE;EE;O SHEETS 5.12 & 5.13 FOR DRAINAGE
T . m =STA. 1+41.00 - DRAIN 'D"_| INVERT ELEV. = 572.91' STA. 14+60.74 -
o « ~ ND CHANNEL
<' o) I 5|\ BLK 223, CB 4007 = = E guc;NTSoTEgnglag GROUND
| © 3
— = b 000 Z | ZH STA. 15+08.03
U | 'U+ouU 1 1 i - N
D w 2 5 | | | E12+00 S Ji . 15+00
ol sy — - - b moay Sw || 5 S ’ o
Lu | e = ”1 REFER TO SHEET 5.12 FOR CONCRETE
pd (:F) ——"; A I ZN 5 THICKNESS AND REBAR SIZE. 2
— 1 © —_ | i
1 L - CHANNEL TRANSITIO e > e - @)
o LU LOT 901 STA. 10+65Qx © T dt 1' HEADWALL ' 2] .
6'=0 o L1 @ewoAa)y — — STA 12+41.50 1" SPACING >3
19 018 ALL Omp - — —— T e = 1 / ~ =
S ° LR ELY = —— ©\a
NI — 5° - 6% < SRS - A ! REFER TO SHEET 5.12 FOR &
= CRKLLLLL i = 2 QNG END EARTHEN CHANNEL 1" BAFFLE BLOCK— | 2.0' SPACING ‘ @
LO N /\\//\\ ) 2 s . AN E BEGIN CONCRETE CHANNEL STA 12+43.50 2 O' 4 O' 4 0 ' 2 O' CONCRETE THICKNESS AND REBAR g
X - ; . R . : . . . : . SIZE.
//\\\/7\/ LSS L7 5 e </¥//<//\§;\; INVERT ELEV. = 580.18' —= » 3(5010T0E='\1A5 ?3R /A chsE?sR goH =N CHANNEL . —/, X N N e 2.0 SPACING
AANYANY AL - = g N K AN AN . ) . ' 1.5' BAFFLE BLOCK~—
ANANINENANANSANAN 2 0 N AN AN AR AP AN AN STA: 11+80.51 / \ SLOPE: 5.71% CONTRACTOR TO TIE 7 1' SPACING e
* /,/////>4 /\///\///\\///\\ //<\///<\/4<\\\/\/\////7{¥<\://K\\4;/\///}\///\\////\\/////\///\/// _ BLlSSI(:7L0J,LRI\g5</A\)[)OWS _ END CONCRETE CHANNELj : Y, il ) . D100=01g' / Q025=017' BACK TO EG @ 31 STA 12+4650 ,445l_—|‘ ‘|<_40l_>|‘ ‘|<_40|_>" 7__45'_>‘| _1 5- SPACING ‘9
» e N | =3.31" =3.03' . || || ||
: CULVERTS CONSTRUCTION 3 ) - 20.0 | ; 0 0 ; ; .
A T A STANDARDS  95% COMPACTED E= INVERT ELEV. = 580.13' 3 i : . . STA TeriBet \\Z R R R R R = Rl = U STATSHTR0 \ = / 40 \'\ 3 iﬁu\él\o i\ 29 >>_1-°' SPACING
e = e iy ==
CONCRETE PILOT SWALE (&4 (RT) - ——— $loglig%ligYiatlna sy Olig®lie 001 101 I 25 sagrLE Loci o et doe as | o spacinG
N.T.S. _ STA: 12+40.51 END ROCK RUBBLE 9 9 %ROC\KRUBELE(B -10) ) 0?0909 = : — '5_7 r_ 'OT r_ 'OT r '5_7/
END PARALLEL HEADWALL & BEGIN PILOT CHANNEL s @%& Q%a [}ODQ D@G%@f%m@& @QQ QQ QQQ ' , 20.0' — |
\ CULVERTS CONSTRUCTION INVERT ELEV. = 579.87' DeNOADFND 1" END SILL— ; : ' —{ 2.0' SPACING :
ST T T — — — ) BEGIN CONCRETE CHANNEL STA: 12+50.51 OO OO OO OO ) STA13+84.10 R 2
INVERT ELEV. = 579.95 - |_END CONCRETE CHANNEL ! 32.0' : | 32.0' Il
BEGIN ROCK RUBBLE DRAIN 'F' (SEE SHEET 5.6 - 5.7) '
INVERT ELEV. = 579.92 BAFFLE BLOCK SPACING BAFFLE BLOCK SPACING
DRA| N 'E' STA 9+OO TO EN D (BOTTOM OF CHANNEL) (STA £12+50) (BOTTOM OF CHANNEL) (STA £13+75) Q o o
[n'd
N.T.S. 8 2
D w
3 i
e
& 552
.. m Z
o > 8
w m [m)] (O
z z ¥ z¢@
i @ = o 2=
= n < W <
I (2) 5' X 3' BOX CULVERTS i P RROPOSED <Dt g % 5 DD: ’
595 I Q100=182.99/ Q25=147.24(CFS) HANDRAIL DRAIN 'E' (SECTION C-C) 595
V100=8.38/ V25=7.80(FPS) — ™ . .
Baffle Calculations STA 12+50 Baffle Calculations STA 13+75 TRAPEZOIDAL EARTHEN GHANNEL TRAPEZOIDAL EARTHEN GHANNEL D100= 251"/ D25=2.14" Td=YyRS Retardance Class 'D' Vegetation (Bermuda Grass 2.5A|n)
Q100=135.54 / Q25=108.98(CFS) Q100=182.99 / Q25=147.24(CFS) Ol OT C H =
V- 7.8 ft/sec Vi 18.69 ft/sec V100=3.62/ V2/5=3.38(FPS) V100=3.71/ V25=3.44(FPS) I // 2%252237|2;\|7g|2|75=:91%2?c’fs|_) Td = average shear stress at normal depth Td 0.37 Ib/ft2
D100= 1.63' / D25=1.44' =1.60'/ D25=1.41" = = = H H
. o 13ft v.  om [T sieprceosed / [ exeTiG sroUND & Y = unit weight of water 62.41b/ft
R = hydraulic radi
Length of Basin = 10.5 ft Length of Basin = 10 ft EXISTING GROUND LT EXISTING GROUND §€ )\ 1.5" TYPE 'D' HMAC EXISTING GROUND LT yd aulic radius 115ft
590 Width of Basin = 32 ft Width of Basin = 32 ft | EXISTING GROUND RT 31‘3-5?;5EECA?\/1/;E ;(T):;?;%%L EXISTING GROUND RT S = channel slope >=0.50% 590
6" LIME TREATED SUBGRADE ELEV:587.76 ‘ /—
I I O\ B N
First Baffle: First Baffle: 78 TOP OF WALL , TRAPEZOIDAL PILOT CHANNEL E—
‘ - + SE-l—I_AE:/1g§$75;—’— 24 Q100=560.66 / Q25=451.99(CFS) /
Distance to First Block = 3 ft Distance to First Block = 1ft oF T o 1 o / DRAIN 'E' (SECTION D-D)
585 Height = 0.5 ft Height = 1ft < © PROPOSED TOP =t S BAFFLE BLOCKS AND END SILL Td=yRS Retardance Class 'D' Vegetation (Bermuda Grass 2.5 in) 585
HGL: o ©
Top Width = 0.5 ft Top Width = 0.5 ft (ITD — [ PROPOSED TOP Td = average shear stress at normal depth 14 = 0.38 Ib/ft"2 = c§> Q
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LEGEND Al
/ OFF-LOT VARIABLE WIDTH PRIVATE DRAINAGE ESM'T D I_
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S o / / H - EXISTING GROUND RIGHT Z o0 Z
2’\?3;?2’\‘;)2?? 7 CONCRETE PILOT SWALE I D -~ i
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S0 TOP WIDTH OFF-LOT PERMEABLE VARIABLE WIDTH UTILITY —
.0' , .0' 1! - —
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5 GENERAL NOTES: LEGEND =
/ 1) CONTRACTOR SHALL PHASE CONSTRUCTION N
AND/OR PROVIDE NECESSARY BMP'S TO 800 PROPOSED CONTOUR
MITIGATE INTERIM CONDITIONS RUNOFF 2%
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GENERAL NOTES:
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AND/OR PROVIDE NECESSARY BMP'S TO Eﬁg—
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Baffle Calculations GENERAL NOTES: LEGEND -
Vi 11.79 ft/sec 1. ALL CONCRETE LINING SHALL BE A MINIMUM OF |—
FIVE (5) INCHES THICK AND REINFORCED WITH 800 PROPOSED CONTOUR =
20@ 24N Yi- 2.82 ft NO. 4 ROUND BARS @ 18 INCHES ON CENTER 2% FLOW ARROW Z
Name Q25 Q100 | @25 | Q100 BeAX Length of Basin = 10 EACH WAY. ALL CONCRETE LINING SHALL )
BEGINSTA | 145343 | 14534311267 651467 65 o008 ength of Basin = t DEVELOP A MINIMUM COMPRESSIVE STRENGTH - GRASSED DRAIN FLOW IiIJ
iz Some ¢ 180 ¢ stope Ly : — OF NOT LESS THAN THREE THOUSAND (3000
END STA 1+67.65 [1+67.65(1+77.65(1+77.65 \7 —— 'L . Width of Basin = 15 ft POUNDS PER SQUARE INCH IN TWENTY(EIGI-aT -_— PROPOSED STREET GRADE % o E
Q (cfs) 102.80 | 121.50 | 102.80 | 121.50 Ay 2o - (28) DAYS. THE DEPTH OF ALL TOEDOWNS SHALL ~
s , ' ' ' Wi R z - BE 36 INCHES UPSTREAM, 24 INCHES EXISTING GROUND LEFT — <t 8
(ft) 2.00 200" | 200 | 200 Ny N First Baffle: DOWNSTREAM, AND 18 INCHES OF SIDE SLOPES. B EXISTING GROUND CENTERLINE N o
b (ft) 15.00' | 15.00' | 15.00' | 15.00' ave VAN AT AN _ ' = S o
z (L)1 left 3 3 3 3 ee Distance to First Block = 1ft 2. IMPROVED EARTHEN CHANNELS AND DETENTION e EXISTING GROUND RIGHT > D I o
(_).1 POND OUTFALL EARTHEN CHANNEL Height 1ft PONDS WILL BE VEGETATED BY SEEDING OR 5 - >
z 21 right 3 3 3 3 NT.S.  STA:1+53.43- 1+67.65 = SODDING. EIGHTY-FIVE PERCENT OF THE .
I
T = = = = Top Width = 05 ft CHANNEL SURFACE AREA MUST HAVE SIDEWALK (HOMEOWNER'S RESPONSIBILITY) n - E <
w ' ESTABLISHED VEGETATION BEFORE THE CITY OF i} , ! =
n 0035 | 0035 | 0.015 | 0015 N Total Width = 1.5 ft SAN ANTONIO WILL ACCEPT THE CHANNEL FOR SIDEWALK (DEVELOPER'S RESPONSIBILITY) ) a S5 o
“e3 A MAINTENANCE.
Slope (%) | 0.50% | 050% | 0.50% | 0.50% Second Baffle: G,ETCA GAS, ELECTRIC, TELEPHONE & v - O o
dn (ft) 1.53 168 | 095 | 1.04 sospe 50 S0 S . _ 3. REFER TO SHEETS 5.12 & 5.13 FOR DRAINAGE CABLE TV EASEMENT (7)) — ) Q
1 1 Bw Distance to Second Block = 2 ft DETAIL +
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GENERAL NOTES:
LEGEND \D
1. ALL CONCRETE LINING SHALL BE A MINIMUM OF —
FIVE (5) INCHES THICK AND REINFORCED WITH 800 PROPOSED CONTOUR —
NO. 4 ROUND BARS @ 18 INCHES ON CENTER 2% FLOW ARROW Z
EACH WAY. ALL CONCRETE LINING SHALL ' N
DEVELOP A MINIMUM COMPRESSIVE STRENGTH - GRASSED DRAIN FLOW Ll
OF NOT LESS THAN THREE THOUSAND (3000) - |
POUNDS PER SQUARE INCH IN TWENTY EIGHT —_— PROPOSED STREET GRADE o ™
(28) DAYS. THE DEPTH OF ALL TOEDOWNS SHALL O ~ o)
BE 36 INCHES UPSTREAM, 24 INCHES — — EXISTING GROUND LEFT — <t N
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REQUIRED PIPE SIZES STANDARD PIPE SIZES Z
WING DIMENSION CALCULATIONS:
Culvert Cross Sleeve ; ; i
; . P P
grade . _ ) P —— . Wingwall Lw = (Hw - 0.333) (SL) B ’, e (Typ) Sizes Size size(9)
a(4 " ars J an ~ Spaced a ax | — - 77 STD > STD > 1 STD " " Z
ECD I~ For cast-in-place culverts: | 4 ¢ Cross First Pipe 3% S 5 ¢ 2.875 2.469 (@)
TT— " Atw = (N) (S) + (N + 1) (U) 30° | " Typ . Tvp 30" to 42 4" STD 3" STD 3" STD 3.500" 3.068" O -~
N r A For precast culverts: 2'-0" Max o Cross Pipe @ ~ Equal spaces at 2'-0" Max o+ 2-0" - 6" Typ :: 2 48" to 72" 5" STD 4" STD 3 %' STD 4.000" 3.548" ﬂ'
ol s Al Atw = (N) (20 + S) + (N - 1) (0.500') ~ 6" Min | ‘ N S | - 78" to 120" 6" STD 5" STD 4" STD 4.500" 4.026" (dp)
§7\\\ Fﬁ . Culvert i ‘ { ! cs —_— T 5 STD 5.563" 5.047" O n
SN ypical Total Wingwall Area (SF) ‘ curb ! ' @ Cross pipe (flush I | — @ Cross pipe : : - |
. 7\ \\ G (Ad just bar locations as Cﬁlgss pipe = (0.5) (Hw + 0.333) (Lw) (N - 1) ! with top of wingwall) I | Bend anchor b #6 anchor bar 6" STD 6.625" 6.065" > O —_ ~
/ T~ X~ necessary to clear cross pipe.) ; Total Concrete Volume (CY) Culvert a “ . en agf otro ,g;‘”atsam X 14" (Typ) w < ™
____________________ = < First = [(Wingwall Area) (0.583') + top slab———= * U ;e ! necessary ! @The proper installation of the first cross pipe is critical
R : s cross pipe (Lw) (Atw) (0.583') + 5 ‘ € 3 %" Dia | 2 clear cover to edge for vechicle saftey. Place the top of the first cross pipe D = L
? \\ N (Atw) (1.167') (1.167' - 0.583)] + (27) 22 \ cross pipe @ - of concrete riprap at no more than 6" above the flow line. ~ w O
~ S |
Cicci I = . : m 1
fs/,v.lsﬂt,rsusc,ﬁ/oen e = \\ & Slab PIPE RUNNER i§ | ‘ w w @A/ways install the third cross pipe from the bottom of the D m D
: DIMENSION CALCULATIONS: 1] I ¢ cross i U s s S Tk e [0 ersure (et N
. : SU3 ipe anchor I g ‘ g
= TS w P prp . OPTIONAL ANCHOR BAR DETAILS disassembly of the bolted connection to allow cleanout access. U) l—
) Pipe Runner Length (feet) S l=— Permissible bolt ———= | e e 1 (D
o , N e ! —_ —— — —————————
/ l } N (tw) .(KI) = (1.917) §§§ construction joint ‘ @Provide cross pipes and sleeve pipes (if required) as shown I— < LIJ
- 5 Bogfd"/’” Total Rf-‘/”(fOfC’)”?L(L)b;A ) s in the Required Pipe Sizes table. Provide 3 1#2" saddle pipes (D L
2 sadadre = (1.55) (Lw) (Atw) + Sée I for the 3 1#2" first cross pipe. < Z
~ < .
¥ © pipe (Typ) (4.43) (Atw) + <83 Wingwall = SET bottom Z T
N ° (K2) (Hw) (N + 1) (Tw) §§3 slab Sleeve pipe o) @At Contractor's option, make the cross pipe continuous across 1 < U)
Sea)l b [T T R Ca— 3 A P S R S o (see table 76" Dia the inside wingwalls. If this option is selected, omit the sleeve I I I D
g - == AN . . . . . - - . C = Height of curb above top of top slab (feet) £os Culvert [ for size) through hole pipe and make a 15#16" diameter throughhole in the cross m ~
I T hd d i i d : 1 3 Anchor Hw = Height of wingwall (feet) 2gR bottom pipe to accept the anchor bolt at the centerline of each D 1
J J// /I/K—I toewall K = Constant value for use in formulas S3E slab ————=} £ _ o interior wingwall. O D
b - F— c® E K Slope SL:1 K1 K2 g5 ) m
gavs 2'-0" 2'-0" N I 31 ~ 1054~ 7.45 SLS ) I - i MY Provide riprap when using the Optional Anchor Bar details. Riprap
S CJ o ISOMETRIC VIEW OF 41 ~ 1031 ~ 849 E%L” Saddle pipe (3 ¥" Std) — ] i is included in the bid price for Safety End Treatment. Provide < Z
588 e 6:1 ~ 1.014 ~10.30 <3 12" " riprap in accordance with Item 432, "Riprap". (
t g TYPICAI_ WINGWALL ELEVAT]ON o TYPICAL INSTALLATION Atw = Anchor toewall length (feet) ‘ékg L ]N IDE ELEVAT]ON »
z § = Lw = Length of wingwall (feet) S5 TYPICA[_ W]NGWAL S 20"
»_3’ = (Cross pipes not shown for clarity.) (Showing bolted anchor option.) N = Number of culvert barrels ) © §§ _I
é g U U SL:1 = Side slope ratio (horizontal : 1 vertical) S95 (Showing installation of cross pipes.) I I I
i%é See applicable box culvert standard for H, S, 3% IS SLEEVE PIPE DETAILS@
5§ Atw T, and U values. Tos = e ——— O
o ~ . S
2ee Backfill between Precast - X =g
37 7" S 7" u v Bottom slab precast culverts culvert MAT ERIAL NOTES" o % 23 <
gos w Provide Grade 60 reinforcing steel. 83w
85 @ @ Top slab of culvert —— Provide galvanized reinforcing steel if required elsewhere in the plans. w8 m
0@ / of culvert . | Ad just reinforcing as necessary to provide a minimum clear cover © 35 18" Riprap @
To8 ¢ — 17 . : ‘ E | of 1% 35t Q)
S8 [ L ! I ! ' ‘ \& ‘ . . { Provide Class "C" concrete (f'c = 3,600 psi). S8 D ¢ Cross pipe :
Ek% o ® o , . . . Lo e Provide pipe runners, cross pipes, and anchor pipes meeting ;8‘5 a = > flush with top — Sleeve |
aRS : ' : \ D il : i Precast the requirements of ASTM A53 (Type E or S, Gr B), ASTM A500 Gr B, oFs e ~ T . of wingwall : p/'pe@ i
SR I I O I 1 S Bl I I . - . N : ; Pl 5LX52. Slo 3 h A !
<k Bt [ . ' - ' ' H— C ' ' culvert or Al h sy 1w —~—m—— e —e—— —s— . —— e e —l . [——————————————————————— e f—
N o o o ! 5 ! ! ' ! reinforcement Provide ASTM A307 bolts. ,_“sjg """ mm-- B r
.,Biij \ : \ ] J Galvanize all steel components, except the concrete reinforcing, 5 eR & H---r r- - | **************** ' N TNy YN T T T -
LYRE 7 . \ , : | ; unless required elsewhere in the plans, after fabrication. =SSed ,,7[, s — e e : LT LT oo = LIl w
=ESEG T . T J 1 Repair galvanizing damaged during transport or construction SQuw [ =
J&uo o R o o [[*5— N ° ~ == 3 in accordance with Item 445, “Galvanizing." S+ oS L ) <D(
3" J | J TR J{. —R 3 Ss ¢ Outside ¢ Inside ‘ ~ ¢ outside ¢ Inside :
3 1y 1= \L GENERAL NOTES: wingwall wingwall —|—= B Pt wingwall - g
Typ o \ ' == 1 Designed according to AASHTO LRFD Bridge Design Specifications. et T \
" @ Wingwall 1 | 7" @ } The safety end treatments shown herein are intended for use in those
— | o 7 | I installations where tm;t of cont;q/ \;e/ﬂf/etshare likely to traverse the SECTION THROUGH INSTALLATION OF TYPICAL FULL CROSS PIPE
B | x \ o |° o L ——— openings approximately perpendicular to the cross pipes.
F N" g \ F G or F GorF Wingwall I E Cross pipes are designed for a traversing load of 10,000 pounds at (Anchor details and dimensions are similar to those shown below E
= r L1 L1 Optional yield as recommended by Research Report 280-2F, "Safety Treatment of in Section Through Installation of 3 15" First Cross Pipe detail.)
e 1 @ - “—T* L} Construction| |* full width Roadside Parallel-Drainage Structures", Texas Transportation Institute,
2 - ~ Jjoint AT TOP OF AT TOP OF AT OUTSIDE March 1981. ) L ond )
(Typ) N ~ / (Typ) - T INT I INGWALL The quantities for concrete, reinforcing steel, and cross pipes 1 Y o
" EXTERIOR WINGWALL INTERIOR WINGWALL OF BOTTOM SLAB AT L ERIOR W resulting from the formulas given herein are for Contractor's = S+U+6% | S+U-2 sS+U-3 T‘
. 0 . . (Cast-in-place culvert) (Cast-in-place culvert) (Cast-in-place culvert) (Precast culvert) information only. . 70 . . P .o . P ._gn !
_-\\: — o . ; T X . o P ! See the Box Culvert Supplement (BCS) standard sheet for _ 18 R/PfaPQ Saddle pipe spacing Saddle pipe spacing ~ Eq spa at 2'-9" Max Saddle pipe spacing ~ Eq Spa at 2'-9" Max ‘
0 g — e additional dimensions and information. Eq Spa at 2'-9" Max 1 B ¢ %" Dia through
h . : ; . 3 16 9
E ) A i 1-0" \7E PLAN VIEWS OF CORNER DETAILS Alternate design drawings bearing the seal of a professional o 2 Measured at toe hole in sleeve pipe \
= Wax engineer will be acceptable for precast construction of the safety 4% . ¢ %' D , ) of wingwall (Typ) ‘ 1 % (Typ) with %" x 12" bolt |
- end treatments. ~ | — 16" Dia through A RGN S ’ .
i hole in cross pipe ¢ Cross pipe " hex nut, and washer =
SECTION A-A : N ! ith 3 0 p, flush with top 10 % Typ |
—_— Cover dimensions are clear dimensions, unless noted otherwise. ~N > i with 7" x 12" bolt, of wingwall .
(sh typical wi I and wi lab 1 Reinforcing dimensions are out-to-out of bars. | ~ T l hex nut, and washer | ®
owing typical wingwall and wing sla Provide 6:1 or flatter slope. — ‘ SHEET 2 OF 2
reinforcing. Pipe runners not shown for clarity.) >< P SHEET 1 OF 2 ] _l R _ _? i___ _ _._.‘___., pd
(2) 0" min to 5-0" Max. Estimated curb heights are shown B i - — T -- \ -- -- ! *® Bridge (@)
TABLE OF elsewhere in the plans. For structures without railing 7? gr,lqg_e - : -- T —] -- - - Division %)
REINFORCING BAR and curbs taller than 1'-0", refer to Extended Curb I ) S;;Iﬁ:foa’;d \ Saddle | | \ \ \ ITexas Department of Transportation Standard =|=
SIZES AND SPACING Details the Extended Curb Details (ECD) standard sheet. Texas Department of Transportation | pipe —= | Il L | -~} ¢ saddie pipe v | E Ie)
¥ @Wm wall and slab thicknesses may be the same as the SAFETY END TREATMENT — ¢ Outside L] ~— ¢ Inside =— ¢ Outside [ ] _IJ (3 %' std) ~— ¢ Inside L] SAFETY END TREATMENT [ E
. B Si S i 9 A " Mini | wingwall : I wingwall H wingwall i i | wingwall ] . | =
w 2D ar rze pacing adjacent culvert wall and slab thicknesses (7" Minimum). | | . ng | | | ’ [ | : FOR BOX CULVERTS Y
RS] 1'-10 %" c #4 10" Max If thicknesses greater than the minimum (7") are used, FOR BOX CULVERTS | ‘ 1 | T T | T ' @)
5. |¢ no changes will be made in quantities and no additional IMUM Hw = 7'-0" (MAXIMUM Hw = 7'-0") D
=78 -2 8y b #4 Match F and E compensation will be allowed. (MAXIMU w = 7'-0") Toewall TYPE I ~ PARALLEL DRAINAGE g
S/e — E #4 1'- 0" Max @ ) ) ) TYPE I ~ PARALLEL DRAINAGE SECTION THROUGH INSTALLATION OF 3 %" FIRST CROSS PIPE
?+ ~ L 2'-0" R For vehicle safety, reduce height, if necessary, to
s N F #4 I'- 3" Max provide a maximum 3" projection above finished grade.
= s ¥ G #6 As shown No changes will be made in quantities and no additional OUTSIDE CULVERT BARREL WITH OUTSIDE CULVERT BARREL
= “ T #a 10 1 compensation will be allowed for this work. SETB-PD OPTIONAL ANCHOR BARS & RIPRAP WITH BOLTED ANCHOR INSIDE CULVERT BARREL SETB-PD
ax -
N T O e £ e et sl a9 T A T L A T em o Js el [
- N . T GCHWAY X ebruary CONT | SECT Jos HIGHWAY
BARS K BARS R R #4 As shown D and R may be omitted. Otherwise, refer to the Wingwall ©rxDoT  February 2020 conr_ | sec 48 | HIGHAT CROSS PIPE INSTALLATION DETAILS Cebrvar. | |
BARS J Connection detail on the Box Culvert Precast Miscellaneous REVISIONS | | G . .
E“j (Length = 4'-3") Details (SCP-MD) standard sheet. oIsT counTy ‘ SHEET NO ; o DIsT county ‘ SHEET 1O
<= ‘ Quw l
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o
2 e R =
i T T 1% MIN.
TABLE OF DIMENSIONS AND REINFORCING STEEL TABLE OF WINGWALL . e
(Wings for one structure end) REINFORCING WING DIMENSION FORMULAS: @ Skew = 0 ‘ H_‘Dﬂgd:ﬁ
. , . . . Estimated Estimated (2~-wings) (All values are in feet.) @At discharge end, chamfer may be %" minimum. ‘ TABLE OF REINFORCEMENT Ii,IjC
Dimensions Variable Reinforcing Quantities Quantities Bar Tize o Spa THICKNESS STEEL R WELDE] T =
per ft of per ft of : 1 = 90° - skew Hw =H+T +¢C . @ For 15° skew ~ 1" OF RP-RAP | RENFORCNG BARS | W ic i =
, wing Toewall DI | #6 | ~ | 10 Lw = (Hw) (SL) + cosine (6) for Type PW-1 For 30° skew ~ 2" s #46 5 OCEW. =W /06 % i & el =
Maximum Bars J1 Bars J2 (2~wings) (1~toewall) D2 #6 . 0" = (Hw - 1') (SL) + cosine (8) for Type PW-2 and Hw = 4' For 45° skew ~ 3' GRADE 40 STEEL : 7 A ] 7 g 4 o
Wingwall = - 0.5 + cosine (8) for Type PW-2 and Hw < 4' 5" RIP-RAP NO REDUCTION IN STEEL WILL BE ] (= I
: X y > (Hw - 0.5') (SL) (®) yp : g g I
Height W o : i F1 #4 ~ 1-0" @ L . ) ALLOWED FOR HIGHER STRENGTH STEEL 3 =
Hw N Spa N Spa Reinf Conc Reinf Conc - 3'-0" . Quantities shown are for two Type PW-1 wings. Adjust concrete volume o <
% & (Lb/Ft) | (CY/Ft) | (Lb/Ft) | (CY/Ft) F #4 ~ 10" For cast-in-place culverts: o for Type PW-2 wings. To determine estimated quantities for two wings, =
Ltw = [(N) (S) + (N + 1) (U)] = cosine i iti i
26" 210" 10" | 10" 7 | #4 | 120" #4 | 1'-0" 48.64 0.406 6.85 0071 c Py - & BARS DI w = [(N)(S)+( ) (U)] (6) Cvmg/(glft/yo;hgatrasmgémd values by Lw. Quantities shown do not include ) L_|.'|
oo 210" 10" 1-0" 7 | #4 | 1-0" #4 | 1'-0" 49.31 0.424 6.85 0.071 M1 #4 4 — For[{p;e{cast cu/\jert(s: 1) (0.5)] ne (6) @ - % g__
o Y " o " o Y Ltw = [(N) (2 U + 5) + (N - .5')] + cosine Provide weepholes for Hw = 5-0" and greater. Fill around weepholes > -
3-0 2-10 10 r-o 7 #4 | 1'-0 #4 | 1'-0 49.98 0.444 6.85 0.071 P #4 ~ r-o" Total Wingwall Area (two wings ~ SF) with coarse pgrave/. ! - -— p on B E <Z( <
< 3-3" 2'-10" 10" 1'-0" 7" #4 | 1'-0" #4 | 1'-0" 53.32 0.462 6.85 0.071 o = (2)(Hw)(Lw) for Type PW-1 d — 3" DIAMETER WEEP HOLES 10" O.C. < a >
s \ #4 ~ 1'-0 _ . . . . : ON BOTH SIDES OF CHANNEL m a o
2 o Y " o " o Y = (2Hw)(Lw) - 6 SF for Type PW-2 and Hw= 4 Extend Bars E2 1'-6" minimum into the wingwall footing. w o 2
28 3-6" | 2-10"| 10" | 1'-0 7| #4 | 1-0" | #4 | 10 53.98 | 0.480 6.85 | 0071 TABLE OF — ONHwALW) - 1.5 SF for Type PU-2 and Huw < 4 oz z ¥z
w2 4-0" | 3-2" | 1-2" | 1-0" 7| #4 | 1-0" | #4 | 1-0" | 5577 | 0.532 6.85 | 0.071 TOEWALL () Lap Bars M1 16" minimum with Bars m2. W= <§t o <§(
ey 4-6" | 3-2v | 1-2" | 1'-0" 7' #4 | 10" | #4 | 10" 59.77 | 0.568 6.85 | 0071 REINFORCING Hw = Height of wingwall (8) prace Bars G as shown, equally spaced at 8" maximum. Provide at least - g g g 5 %
gg 3 5-0" 3-9" | =77 | 1-2" 70| #4 | 1'-0" | #4 | 1'-0" 63.45 | 0632 6.96 0.075 Bar | Size No. Spa = 90° - skew t?/w = 57%2 O[ZEV;/’QIQIW/ZZQM two pairs of Bars G per wing. d/2+ /CENTERLINE OF CHANNEL 5 d/2+*
o 4 1 1 1 - *
S >-6" A A 7| #4 | 10 #4 | 10 67.46 | 0.668 696 | 0075 J3 #4 ~ r-o N = Number of culvert spans. @0” Min to 5-0" Max. Estimated curb heights are shown elsewhere in the o \\\\\\\\‘
2%% 6'-0" 44" | 220" | I'-4" 7" #5 | I'-0" | #5 | I'-0" 80.67 | 0.730 7.07 0.078 M2 #4 2 ~ SL:1 = Channel slope ratio. (horizontal: plans. For structures with pedestrian rail or curbs taller than 1'-0, refer 4+ GRAVEL SUBGRADE | —<E OF 7-5 “
_3& — — — — - — — 505 0768 o7 0078 I vertical, usual value is 2:1) to the Extended Curb Details (ECD) standard sheet. For structures with FILLER ITEM 410.2 - '\?:..- ,t? (]
tée 6'-6 4'-4 2'-0 1'-4 7 #5 | 1'-0 #5 | 1'-0 85. . . X E2 #4 — 17_0" <] = Culvert skew T631 or T631LS bridge rail, refer to the Mounting Details THROUGHOUT FULL 5" RIP-RAP : 2% DAY l'
o RE 7'-0" 5'-0" 2'-3" 1'-9" 8" #5 | 1'-0" #5 | 1'-0" 92.15 0.864 8.07 0.093 . for T631 & T631LS Rails (T631-CM) standard sheet. Refer to the Box LENGTH OF CHANNEL # 1 o K- % & /
2e3 — — — — " — — 0902 207 0.093 BARS D2 See applicable box culvert standard Culvert Rail Mounting Details (RAC) standard sheet for structures with B S N 8 B — Pk - . *I
ge| 706" | 50" | 223" | 19 g | #5 | 1-0" | #5 | I'0 9654 | 0. : : . sheet for S, H, T, and U values. bridge rail other than T631 or T631LS. 2%, SRR I P S, ol /
N Y " o 1 i " " ] ] B o " Q e Sk
;ﬁ% B, 0” 5, 6” 2, 8” ], 10” 8” # 6” #3 6” 139.04 | 0.962 813 | 009 ! r‘—ﬂw 4 r"iY *+30 5‘1 For vehicle safety, the following requirements must be met: . 5 < S THESE WEEPHOLES 2 %?péﬁmffg ’RlCHARDW GRAYl"‘
T35 8-6 5-6 2-8 r-10 8 #5 6 #5 6 144.47 1.000 8.13 0.095 N X e For structures without bridge rail, construct curbs no more M/!\f/ %é DE<LE1"5ED E [ Y} o~ 75617 Ry
@@? 9'-6" 6'-0" | 2-10"| 2'-2" 9" | #5 6" #5 6" 156.93 1.136 8.41 0.110 + N R 1 than 3" above finished grade. . b Flush with @ B /2 3 'l 2P Q- Q/:
S, I I . ith / il, t t ‘o N
2ol 106 | 65 | 30 | 25 o | #6 | 6 | #5| 6 |19627 | 1234 | 857 | 0117 | £ 5 B N i?r:/sshtefgcgrjggsz pridge rail construct curbs flush ‘ “OA\ '§\O/STE?‘<?"\ -
géé 11'-6" 7'-2" 3'-6" 2'-8" 11" | #6 6" #6 6" 230.13 1.438 9.52 0.140 Y + g + + > Reduce curb heights, if necessary, to meet the above requirements. 8 @@S e &
RIS - o o . Y " " F’L—e—l N N Ry No changes will be made in quantities and no additional compensation [} /ONA\_ -
g 12'-6 7'-8 3'-9 2'-11 1'-0 #7 6 #6 6 283.41 1.592 9.74 0.157 will be allowed for this work.
232 13'-6" 8-2" 4'-0" 3-2" 1'-2" #8 6" #6 6" 348.72 1.804 10.02 0.186
Sgg BARS JI BARS J2 BARS J3 BARS V @ 1'-0" typical. 2'-3" when the Box Culvert Rail Mounting Details (RAC) . . 0
32 14'-6" 8-10" | 4'-5" 3-5" I'-4" | #9 6" #6 6" 432.94 2.046 10.30 0.218 . [ 12 | 12 |
S£5 : : : . standard sheet is referred to elswhere in the plans. I 1/2° DIA X 2 - 0 SMOOTH TYPICAL CHANNEL SECTION 06/10/2024
§ 55 156" 96" | 4#-10"| 3-8" 1-6" | #9 6" #7 6" 489.52 2.302 11.24 0.253 @ 0 for Hu < 4 + JOINT SEALANT ‘AS APPROVED \\‘ 1/4" RAD. F DOWEL BARS, 30° O.C. OWNSTREAM %-%I%MCE)LERB%EnggéES
2L . w . C.
ses| 16-00 | 9-117] 50 [ 3-1r| -7 | w9 | 6 | #7 ] 6 | 50572] 2448 | 1147 | 0279 (F’e’d bend as needed. —— My B LOOKING D 5 O TANE o= ©
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E a9 — \ . = DESIGNER NOTES: L | EIEIR e T RO, REINFORCEMENT MATERIAL BOTH SIDES ’o 2
= S T : P SEE TABLE OF REINFORCEMENT L
o =57 \ or T k=N e Wl-——————q Type PW-1 can be used for all applications and must ‘ N o
© Hgig \‘ C—————- wl——————- be used if railing is to be mounted to the wingwall. CONVERSE CONTRACT'ON E -0, () m
© X g5 S I+ %;’7 N Type PW-2 can only be used for applications without s R [
& g? §§ I K‘:RE D N | b N a railing mounted to the wingwall. OR CONSTRUCT'ON JO'NT . 21/2" TYP. _8 —
° Itoe = v 1 o SCALE :1" = 1 | , ’ & TvP. WEEP HOLES DETAILS
< g ss T = MATERIAL NOTES: a
5 3 Ss T | 3 Weepho/e@ Provide Class C concrete (f'c=3,600 psi). FOR SIDE SLOPES
| Const L L3 weephore(5) B isaed ' Provide Grade 60 reinforcing steel. SOAE T = 2
@ Joint — P= ' 3 I Provide galvanized reinforing steel if required T
o \‘ I | I ——y elsewhere in the plans. JOINT SEALANT AS APPROVED 1/4° DEPTH
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< 2 b | —t—E2 @ [ I / / f 'f Y Design Specifications. * THIS JOINT MUST BE A VERTICAL
~N I / / f ﬁ Y L L 1 1 J i Depth of toewalls for wingwalls and culverts may be = e JOINT AS SHOWN
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) T . T C £1 J NG w2 s directed by the Engineer. . . , . ALL SECTIONS GENERAL NOTES S
5 El- M1 — M2 J3 P See Box Culvert Supplement (BCS) standard sheet for A e Do, b e, D S SCALE :1" = 2
a P wingwall type and additional dimensions and information. : IS
=] PARTIAL ELEVATION - PW-1 PARTIAL ELEVATION - PW-2 Quantities for concrete and reinforcing steel [ - - 1. CONCRETE FOR CHANNEL RIP-RAP SHALL BE CLASS "A" 3000 P.S.l. E
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TT | w w . . i H H H Sh i 300 SkE'W. DIST COUNTY SHEET NO.
kS o £ (Showing wing reinforcement.) (Showing wing reinforcement.) (Showing ) TRANSVERSE EXPANSION JOINT FOR CONCRETE CHANNEL LINING
s o Q- SCALE 1 = 1 % SUBMITTAL | PROJECT NO.: DATE: SHEET NO.
2 = SCALE :1" = 40’
o DRWN. BY:V. VASQUEZ |DSGN. BY:; | CHKD. BY: SHEET NO..___OF____
5 | I 2
OF - SHEETS




) . ¢ Limits of skewed ‘ D wa
Bars FZﬁ Bars sz\ Bars FI~ 't end section (Typ)@) ‘r_//,rf/——L/m/ts of @ ‘ Limits of - Limits of
@ 0" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the plans. For 1 1 i i Yl L H'_ Ol H [' I ; ‘ C angle section ‘ angle ) Bars F2 @,\ ! angle I—
structures with pedestrian rail or curbs taller than 1'-0", refer to the Extended Curb T L L L L0 L L ! 1 ! section @}**"/ i [ section (2 —
Details (ECD) standard sheet. For structures with T631 or T631LS bridge rail, refer Bars D T Bars C . Bars F1 ~ top slab I 7/ ' Z
to the Mounting Details for T631 & T631LS Rails (T631-CM) standard sheet. Refer t 1 Bars F2 ~ bottom slab@ T __;'_ - , Bars F1 ~ top slab - L -—r--H'—/—’ #._//._ Py
to the Rail Anchorage Curb (RAC) standard sheet for structures with bridge rail other ‘ Bars F2 ~ bottom slab@ I \ , D
than T631 or T631LS. | S T | , '// //// N
Bars B Bars B R .
@ For vehicle safety, the following requirements must be met: | \ 3 \ ]I '/ // // 4 Z
Length of box e For structures without bridge rail, construct curbs no more than 3" above i_ B B o Bars £ ~ top Bars B ~ top % Bars E ~ topQ \ I o
7 finished grade. ol ol ol ke el el o el ol and bottom slab I LN O <~
@ Bars B ~ Top and @ . e For structures with bridge rail, construct curbs flush with finished grade. Bars E@ ' 7T Bars E and bottom slab 1 and bottom slab S . ____]_// ///
bottom slab Reduce curb heights, if necessary, to meet the above requirements. No changes will 8 G | N L | Bars B ~ FIF7f A % 4 — ﬂ'
U 5 U Bars K Bars F2—. be made in quantities and no additional compensation will be allowed for this work. CITTTETE I eI eI Rl LN || | ¥ . top and 171 Bars E ~ top = Bars B ~ fo/’/ SSSSEE AR A % (D ()
Permissible —Bars C ~Top slab ) ) ) ! bottom slab and bottom slab and bottom s/ab 1111 / // 4 — U)
! | Bars D ~ Bottom slab @ For curbs less than 1'-0" high, tilt Bars K or reduce bar height as necessary to Bars Y Culvert } — % O |
construction . maintain cover. For curbs less than 3" high, Bars K may be omitted. ¢ ] | M1 S > — N
Joint (Typ) EZ—W* - ] , ! > C— < < s . 0 < o
= { b= = = { } o o 1T l‘ 117 't’ ik - @ 1'-0" typical. 2'-3" when the Rail Anchorage Curb (RAC) standard sheet is referred u * é’ 2 = z Bars C ~ top slab Bars C ~ top slab 2 Bars C ~ top slab i" ' D L - I_
~ i F Y. . . o | | v to elsewhere in the plans. Bars F2 Bars D ~ bottom slab —je=i—s Bars D ~ bottom slab—{ef—ef{{ = Bars D ~ bottom slab —j=—=1e / LL
— 11 1 | - - 4 I FH-FFFI- - 4 4 -4 ‘
s y \ \y | 7 o l S Bars H 11 =7 H/ Ir ‘ ‘N i/ BT m 1 Lu O
AN e TV | R sors £2- / =R \ 5 O
~ 7z - N
SIS K el " th " % \ Bars M— Bars F2 @—/ Bars ,:2@_/ Bars F1 ~ top slab A N LLJ AN
oy i 6 ’ ] -\~ \ Bars F2 ~ bottom slab (5 (@p) ) -
c—qlu—M (Typ) H— :% ’} \ The Contractor may replace Bars B, C, D, E, F1, F2, M, Y, and/or Z with deformed ) - — - I (D Lu
I Ini welded wire reinforcement (WWR) meeting the requirements of ASTM A1064. The ‘L( L
T (71'y213) 3t _Ji ; ‘ & 0 area of required reinforcement may be reduced by the ratio of 60 ksi / 70 ksi. Bars D e Bars C xBars K PLAN OF ANGLE SECTION ~ PLAN OF ANGLE SECT]ON ~ PLAN OF ANGLE SECTION ~ (D < % LiJ
I | y | Spacing of WWR is limited to 4" Min and 18" Max. When required, provide lap splices BOTTOM SLAB TOP SLAB o o o o o o
17 L | N in the WWR of the same length required for the equivalent bar size, rounded up for _— _— FROM 0 TO ]5 OVER 15 TO 30 OVER 30 TO 45 Z _I -_—
ol (Typ) m | T wire sizes between conventional bar sizes. The lap length required for WWR is PLAN OF SKEWED ENDS ~ FROM 00 TO ]50@ I I I D_ < (D
F2«§ r TN never less than the lap length required for uncoated #4 bars. D m N~—"
| L o v . 1
™ 2 d : : " : . ‘ Limits of skewed 1) For skewed box culverts with less than 2'-0" of fill, break back the top slab i i
~ N o| Example conversion: Replacing No. 6 Gr 60 at 6" Spacing with WWR. . Q A A ERIVErT - P Pre > Lof Place Bars F1 and F2 continuously through the angle section.
N r '; Z Required WWR = (0.44 sq. in. per 0.5 ft.) x (60 ksi / 70 ksi) = 0.755 sq. in. per ft. Bars F2 Bars FZW Bars F1 r"fend section (Typ)@ 50 IJ/_’tOVC;dE /ab] -10 m;mmuT lap of the existing longitudinal bars with the @ Bend Bars F1 and F2 to remain parallel to the walls of the box culvert. m O D
= o——+ F2 B . 4 7 If D30.6 wire is used to meet the 0.755 sq. in. per ft. requirement in this example, I P AR E ] | A + | ---|—-l——--*i—|-/. ongitudinal bars in the extension. P . ) Z
. the required spacing = (0.306 sa. in.) / (0.755 sq. in. per ft.) x (12 in. per ft.) = 4.86" i f L bt e Lop o L — e : For non-skewed box culverts with less than 2-0" of fill and for skewed or When necessary to avoid conflict in acute corners, shorten the slab extension
L ‘ q pacing = ( i)/ ( g In. per ft) x ( ’ Bars D ] l kewed cul h a fill depth of 2-0" ter, break back tt lab -
- 7 - —/—¥ 'Ky.—/j f o o o A o v e e L I I N Max spacing. Required lap length for the provided D30.6 wire is 2'-1" (the same ; ]A,\ Bars C non-s evze C‘]{ V]E’(;’fs with a /’ e}pth or £-0 or/ gre;a 5(' /rsa aih“/e top sla leg of Bars C and Bars D to a minimum of 1'-6" for skews of 30° thru 45°. <
- ] L y — g I > minimum lap length required for uncoated #5 bars, as listed under MATERIAL NOTES). ! /4 to provide a I'-10" minimum lap of the existing longitudinal bars with the (D
H H & | y (Typ) (6 longitudinal bars in the extension. Alternatively, if the box is non-skewed, embed At the Contractor's option, for skews of 15° or less, place Bars B, C, D, and E I
D - jon joi ) | L P gl D LEH g gl By #6 anchor bars with a Type IIl, Class C, D, E, or F anchor adhesive into the arallel to the skewed end while maintaining spacing along centerline of box.
D (CTOy’LS)UUCf’ON Joint Bars F1 ~ Top slab only Bars B t 8 L L L L [ L L R L L L L Bars B existing walls, top and bottom slab at I'-6" center-to-center spacing. Minimum 7ncrease lengths of Bars B and Bars E sho%vn /Jon mge Mu/gp/e Box Culverts I I I
| embedment depth is 8". Anchor adhesive chosen must be able to achieve a basic Cast-In-Place (MC) standard sheets to accommodate the skew.
| Bt i f o ol o o 1l I I I 5} | s BB B e o e el bond strength in tension, Nba, of 26.4 kips. Submit signed and sealed calculations ( )
F-R-H-FEEIE-FE-F-H-FREIEER 4R - - AE R -H-FRE R - -H-FFF{F-[F -7 5 or the manufacturer's published literature showing the proposed anchor adhesive's @) Extend Bars E as shown on the MC standard sheet for direct traffic culverts.
! | ability to develop this load to the Engineer for approval prior to use. Anchor
Bars E(8 ] . y p g pp p <
TYPICAL SECTION PLAN OF REINF STEEL CONSTRUCTION NOTES: ( ']! b H 1y | [T T TR 1 T Bars £ installation, including hole size, drilling, and clean out, must be in accordance with
u =2 | IRIRIN B NIEIIRIE ININ NN NI A Item 450, “Railing.” Test adhesive anchors in accordance with Item 450.3.3, “Tests.” m
?ﬁafﬂ"f;;’iie"zgﬂi’ﬁ’zﬂ;‘;’ T the top slab 3" at the entrance R R . ' - \ Test 3 anchors per 100 anchors installed.
; : . - s . Y Bars Y Break back wings and apron as necessary to install the extension. Clean and CONSTRUCTION NOTES: (D
Optionally, raise construction joints shown at the flow line by a maximum of 6. If ¢ Culvert extend the exposed wingwall and apron reinforcing into the extension. When Do not use permanent forms.
this option is taken, Bars M may be cut off or raised, Bars C and D may be reversed. | /L /[ _____ _— - - lengthening existing box culverts with dimensions different than current standard When required, lap Bars H 1'-8" for uncoated or galvanized bars.
e Y AN A ‘ v v dimensions, form horizontal and vertical transitions as directed by the Engineer. ; vy 1o -
MATERIAL NOTES', . Bars F2 Match bottom slabs to maintain an uninterrupted flow line. Field bend existing and Provide a minimum of 1 %" clear cover.
Provide Grade 60 reinforcing steel. ) ) new reinforcing into transitions and maintain specified cover requirements. For top MATERIAL NOTES:
Provide galvanized reinforcing steel if required elsewhere in the plans. ) slabs of culverts with overlay, with 1-to-2 course surface treatment, or with the top Provide Crade 60 reinforcing steel w
Provide Class C concrete (f'c = 3,600 psi) for c,u/vert barrel and curb, with the Tilt bar as necessary Bars F2 slab as the final riding surface, adjust the "H" dimension to provide a smooth riding rovide Grade 60 reinforcing steel. ) - =
@ following exceptions: provide Class S concrete (f'c = 4,000 psi) for top slabs of: to maintain cover surface. Zrovr_Ze g;a/vamczed re/ntfo;lgmg 53/.‘668(;,0# /j)e’qu_rtr/eilhelsewhe/ E’tl_ﬂ the plans. <D(
e culverts with overlay, Bars M rovide Class C concrete (f'c = 3, psi) with these exceptions:
ini e culverts with 1-to-2 course surface treatment, or A ’ﬁ, : provide Class S concrete (f'c = 4,000 psi) for top slabs of culverts with
— Finished grade cu / - ) P N Y & Ay — | — When the spacing between Bars B or Bars E becomes less than half ) .
@ ( (roadway slope) e culverts with the top slab as the final riding surface. ——— e D o — @ of the normal spacing, cut bars to avoid conflict. overlay, with Ijto—Z course surface treatment, or with the top slab as the
@ ‘ Provide bar laps, where required, as follows: T & final riding surface.
. M ° Zzggzggz gg g:;":’;’égg N §§ = ;’? ,\/\ZI; Bars D" Bars C Bars K @ The length of Bars B and Bars E will vary in the skewed end sections. GENERAL NOTES:
i . vani ~ = 2'- i - = ) ) o
78 S| 3 e Uncoated or galvanized ~ #6 = 2'-6" Min w M 4) [One half of -all width] x [t t of the sk le] Designed according to AASHTO LRFD Bridge Design Specifications. E
K L@ o o \E ne hall-or overall-wi x [tangent o € skew angle Refer to Multiple Box Culverts Cast-in-Place (MC) standard sheets for
H | GENERAL NOTES: PLAN OF SKEWED ENDS -~ OVER ]5 TO 30 details of straight sections of culvert. )
3" chamfer % ‘Designed according to AASHTO LRFD Bridge Design Specifications for the range of ¢ Limits of skewed For skewed sections and angle sections, refer to Multiple Box Culverts
(See CONSTRUCTION fill heights ;/70wn. ) Bars FZV | Bars F2\ Bars F]\ i‘ end section (Typ) @ Cast_—m—PlL;ace (MC)_stand.Z/d sheilts .f%r [slg;*b anf{ v%a// dimensions, bar sizes,
NOTES.) N N See the Single Box Culverts Cakst—ln—P/ace Miscellaneous Detail {SCCh—MD) standard ] — } ‘ mi)gr,ms“/?ew‘z&l Sei‘zfcsmv%}tﬁncufgsy ‘;Jﬁ:st 7ef7/gtshn§f ga%”ﬁ number of Bars K
sheet for details pertaining to skewed ends, angle sections, and lengthening. /‘! —r "‘""!"IL !’ -J{_%_ ] "'IL'!‘H -r IL‘JIf" - Jlr "!‘i' ’!"'!’"IL' n-r IL'%' 11 curb concrete volume, and rei/lvforémg steel weight by dlividing the values
SECTION THRU CURB Cover dimensions are clear dimensions, unless noted otherwise. Bars D ; shown on the Multiple Box Culverts Cast-In-Place (MC) standard sheets by
Reinforcing bar dimensions shown are out-to-out of bar. : the cosine of the skew angle.
Ll LD N L il Cover dimensions are clear dimensions, unless noted otherwise.
Bars B A i o e i iR AN i
S Length of extensi 9
HL93 LOADING SHEET 1 OF 2 Bars E(8 [ ength or extension | HL93 LOADING %
. 1 .
"' Bridge ‘ | | ="' Bridge %
y 9 5u Division | | . RN - - Division =z
r"—ﬂ I Texas Department of Transportation Standard ! I Texas Department of Transportation Standard a @)
) N % N SINGLE BOX CULVERTS | | /7 MULTIPLE BOX CULVERTS ®
S N : Al N
2 & S CAST-IN-PLACE CAST-IN-PLACE &
ny g
- L SN 0' TO 30' FILL Tilt bar as MISCELLANEOUS DETAILS
necessary to R S S ey ey v S Sy
BARS C BARS D BARS K (#4) maintain cover RN RN AN
(Spa = 1'-0" Max) by R .
(Length = 4'-2") SCC_5 & 6 | v ] L Existing box culvert MC_MD
FiLe: CD-SCC56-21.dgn o TBE ck: BMP | ow: TxDOT ck: TxDOT Bars D ‘&Bars c Bars K 0 FiLe: CD-MC-MD-20.dgn ow: TxDOT [cx: TxDOT [ow: TxDOT [ex: TxDOT
©rxpor February 2020 ConT | SECT 08 HIGHWAY BOTTOM SLAB TOP SLAB LENGTHEN.[NG DETAILu ©rxDOT  February 2020 conr | sect 108 HIGHWAY
REVISIONS - - REVISIONS
0472021 Updated X values. pIST county SHEET NO. PLAN OF SK EWED ENDS -~ OVER 300 TO 450 pIST countY SHEET NO
® S z
= BILLS OF REINFORCING STEEL (For Box Length = 40 feet) QUANTITIES o 3
T 1 3/4) 6 172 =13/ =
SECTION S | 1 m
W _ Bars F1 ~ #4 Bars F2 ~ #4 Bars H Per Foot T T
DIMENSIONS T Bars B Bars C Bars D Bars M ~ #4 at 18" Spa at 18" Spa 4 ~ #4 Bars K of Barrel Curb Total S ‘ T on =
< P - -G (= o A o ol ©
R v © ) v © . N T . o . . Conc Reinf | Conc |Reinf| Conc Reinf & S @ o
« ~ N N " " " " N " " " " o
5 H T U w No. a & Length | Weight | No. 3 ¥ Length | Weight X Y No. & & Length | Weight Y V4 No. S Length | Weight | No. | Length wt No. Length | Weight | Length Wt | No. | Wt (cY) (Lb) () |(Lb) (cr) (Lb) ; | . & &
)
5 -0" 2'-0" 8" 7" 26' | 108 | #6 | 9" 5-11" 960 | 108 | #5 | 9" 6'-3" 704 2'-6" 3-9" 108 | #5 | 9" 6' - 5" 723 | 3-9" 2'-8" 108 | 9" 2'-0" 144 4 39'-9" 106 | 22 39'-9" 584 5-11"| 16 14 | 39| 0.391 80.5 0.5 55 16.1 3,276 ° ‘ o i l I o 2]
5 -0 2'-0" 9" 7" 30" | 108 | #6 | 9" 5-11" 960 | 108 | #5| 9" 6'-4" 713 2'-7" 3-9" 108 | #5 | 9" 6'-6" 732 | 3-9" 2'-9" 108 | 9" 2'-0" 144 4 39'-9" 106 | 22 39'-9" 584 5-11"| 16 14 | 39| 0.429 81.0 0.5 55 17.6 3,294 e 4?7 - _f‘ﬁ)* A\T_‘i _’3 S
N ..
50" 3-0" 8" 7" 26' | 108 | #6 | 9" 5-11" 960 | 108 | #5| 9" 7' -3 817 | 3-6" 3-9" 108 | #5| 9" 6 -5" 723 | 3-9" 2'-8" 108 | 9" 3-0" 216 | 4 | 39-9" | 106 | 26 | 39'-9" 690 5-11"| 16 | 14 | 39| 0.434 87.8 | 05| 55 | 17.8 | 3,567 ° \ / . %
5 -0" 3-0" 9" 7" 30" | 108 | #6 | 9" 5-11" 960 | 108 | #5| 9" 7' - 4" 826 3 -7 3-9" 108 | #5 | 9" 6'-6" 732 | 3-9" 2'-9" 108 | 9" 3-0" 216 4 39'-9" 106 | 26 39'-9" 690 5-11"| 16 14 | 39| 0.472 88.3 0.5 | 55 19.3 3,585 t E B E <Z(
50" 4" -0" 8" 7" 26' | 108 | #6 | 9" 5-11" 960 | 108 | #5| 9" 8 -3 929 4" - 6" 3-9" 108 | #5 | 9" 6' - 5" 723 | 3-9" 2'-8" 108 | 9" 4 -0" 289 4 39'-9" 106 | 26 39'-9" 690 5-11"| 16 14 | 39| 0.477 92.4 0.5 55 19.5 3,752 8 E a o
5 -0" 4 -0" 9" 7" 30" | 108 | #6 | 9" 5-11" 960 | 108 | #5| 9" 8 -4" 939 4 -7" 3-9" 108 | #5 | 9" 6'-6" 732 | 3-9" 2'-9" 108 | 9" 4 -0" 289 4 39'-9" 106 | 26 39'-9" 690 5-11"| 16 14 | 39| 0.515 92.9 05| 55 | 21.1 3,771 CVELSE/[? %Agg#gbsgﬁspaqg P4 zZ % z
50" 5 -0" 8" 7" 26' | 108 | #6 | 9" 5-11" 960 | 108 | #5 | 9" 9 -3 1,042 5 -6" 3-9" 108 | #5 | 9" 6' - 5" 723 | 3-9" 2'-8" 108 | 9" 5 -0" 361 4 39'-9" 106 | 30 39'-9" 797 5-11"| 16 14 | 39| 0.521 99.7 0.5 55 | 21.3 4,044 L||_J ‘% % 8 %
5 -0 5-0" 9" 7" 30" | 108 | #6 | 9" 5-11" 960 | 108 | #5 | 9" 9 -4 1,051 5 -7 3-9" 108 | #5 | 9" 6'-6" 732 | 3-9" 2'-9" 108 | 9" 5 -0 361 4 39'-9" 106 | 30 39'-9" 797 5-11"| 16 14 | 39| 0.559 | 100.2 05| 55 | 228 4,062 . ; | 3" DIA. PIPE <DE g g 5 Cé
6'-0" 2'-0" 8" 7" 20" | 108 | #6 | 9" 6'-11"| 1,122 | 108 | #5| 9" 6'-7" 742 2'-6" 4 -1" 108 | #5 | 9" 6'-9" 760 4 -1" 2'-8" 108 | 9" 2'-0" 144 5 39'-9" 133 | 25 39'-9" 664 6'-11"| 18 16 | 45| 0.440 89.1 0.5 63 18.1 3,628 by7o | ! I
6 -0" 2'-0" 9" 7" 26'| 108 | #6 | 9" | 6 -11"| 1,122 | 162 | #5| 6" 6 -8" 1,126 | 2-7" 4-1" 162 | #5| 6" 6'-10"| 1,155 | 4-1" 2-9" 108 | 9" 2'-0" 144 | 5 | 399-9" | 133 | 25 | 39'-9" 664 6'-11"| 18 | 16 | 45| 0485 | 1086 | 0.5 | 63 | 19.9 | 4,407 ‘ VNN \
6'-0" 2'-0" 10" 8" 30" | 108 | #6 | 9" 7' -1 1,149 | 162 | #5| 6" 6'-10"| 1,155 2'-8" 4 -2" 162 | #5 | 6" 7'-0" 1,183 4 -2" 2'-10"| 82 | 12" 2'-0" 110 5 39'-9" 133 | 25 39'-9" 664 7' -1" 19 18 | 50 | 0.551 109.9 0.5 69 | 22.6 4,463 g/g'ﬁgtl}.hll:;r :\SA{EOLI(D)TH 51/2" /8 ‘ - ‘ _-;:\e . OF 7'5*“'
6'-0" 3-0" 8" 7" 20" | 108 | #6 | 9" 6'-11"| 1,122 | 108 | #5| 9" 7' =7" 854 3-6" 4 -1" 108 | #5| 9" 6'-9" 760 4 -1" 2'-8" 108 | 9" 3-0" 216 5 39'-9" 133 | 29 39'-9" 770 6'-11"| 18 16 | 45| 0.484 96.4 05| 63 19.9 3,918 21/2° DIA \ % y :—é\.." ‘7& "
6'-0" 3-0" 9" 7" 26' | 108 | #6 | 9" 6'-11"| 1,122 | 162 | #5| 6" 7'-8" 1,295 3 -7 4 -1" 162 | #5 | 6" 6'-10"| 1,155 4 -1" 2'-9" 108 | 9" 3-0" 216 5 39'-9" 133 | 29 39'-9" 770 6'-11"| 18 16 | 45| 0.528 | 117.3 0.5 63 | 21.6 4,754 ‘ EL}E-%%K : L * "
6 -0" 3-0" 10" 8" 30| 108 | #6 | 9" 7' -1 1,149 | 162 | #5 | 6" 7'-10"| 1,324 | 3-8" 4 -2" 162 | #5| 6" 7'-0" 1,183 | 4-2" 2-10"| 82 | 12| 3-0" 164 | 5 | 399-9" | 133| 29 | 39'-9" 770 7' -1" 19 | 18 | 50| 0.601 | 118.1 | 0.5 | 69 | 246 | 4,792 | » VARES ‘ VARIES ’* ,,,,,,,,,,,,,,,,,,,,,,, : *6
6'-0" 4'-0" 8" 7" 20" | 108 | #6 | 9" 6'-11"| 1,122 | 108 | #5| 9" g-7" 967 4" - 6" 4 -1" 108 | #5 | 9" 6'-9" 760 4 -1" 2'-8" 108 | 9" 4 -0" 289 5 39'-9" 133 | 29 39'-9" 770 6'-11"| 18 16 | 45| 0.527 | 101.0 0.5 63 | 21.6 4,104 \\ ‘ ¢ RICHARD W. GRAY llI ‘
6-0" | 4-0"| 9 7' | 26| 108 | #6| 9" | &-11"| 1,122 | 162 | #5| 6" | 8-8" | 1464 | 4'-7" | 4-1" | 162 | #5|6" | 6-10"| 1,155 | 4-1" | 2-9" | 108 | 9" | 4-0" 289 | 5 | 39-9" | 133| 29 | 39'-9" 770 | 6'-11"| 18 | 16 | 45| 0.571 | 123.3 | 0.5 | 63 | 23.4 | 4,996 nhes r I,l
e 8- 0" MAXIMUM e 8- 0" MAXIMUM | o N < .- 75617 Ry 1
6'-0" 4 -0" 10" 8" 30" | 108 | #6 | 9" 7' -1 1,149 | 162 | #5| 6" 8-10"1| 1,493 4 -8" 4 -2" 162 | #5 | 6" 7'-0" 1,183 4 -2" 2'-10"| 82 | 12" 4 -0" 219 5 39'-9" 133 | 29 39'-9" 770 7' -1" 19 18 | 50| 0.650 | 123.7 0.5 69 | 26.5 5,016 [ T | g"RDA'A;gOIA golgtéwmow + |2 b I (} 'po'pé\ (,/Q QL/U:
6' - 0" 5-0" 8" 7" 20" | 108 | #6 | 9" 6'-11"| 1,122 | 108 | #5| 9" 9-7" 1,080 5 -6" 4 -1" 108 | #5 | 9" 6'-9" 760 4 -1" 2'-8" 108 | 9" 5 -0" 361 5 39'-9" 133 | 33 39'-9" 876 6'-11"| 18 16 | 45| 0.570 | 108.3 0.5 63 | 23.3 4,395 f,, = - : | _ N\ 1: — g : : j : : : - : : : : / “ ’%\& .G/STE?T..CQ\%:
6 -0" 5 -0" 9" 7" 26' | 108 | #6 | 9" 6'-11"| 1,122 | 162 | #5| 6" 9 -8" 1,633 | 5-7" 4 -1" 162 | #5| 6" 6'-10"| 1,155 | 4-1" 2'-9" 108 | 9" 5-0" 361 5 | 399-9" | 133| 33 | 39'-9" 876 6'-11"| 18 | 16 | 45| 0.614 | 1320 | 0.5 | 63 | 25.1 | 5,343 . /\\SOC’ WELDING ELBOWS / ‘ ALL JOINTS WELDED \CENT‘ER IN SLAB “_TOTAL LENGTH OF BAR \ [} ONAL e\A -
a 2 1/2" DIA. STANDARD BLACK PIPE & GROUND SMOOTH TO BE 30 DIAMETERS FOR SLABS \ S d
6'-0" 5 -0" 10" 8" 30" | 108 | #6 | 9" 7' -1 1,149 | 162 | #5| 6" 9'-10"| 1,661 5 -8" 4 -2" 162 | #5 | 6" 7' -0" 1,183 4 -2" 2'-10"| 82 | 12" 5 -0" 274 5 39'-9" 133 | 33 39'-9" 876 7' -1" 19 18 | 50| 0.700 | 131.9 0.5 69 | 28.5 5,345 > /STEEL PIPE || [~ 3" DIA. DOUBLE - STANDARD BLACK PIPE e FOR VERTICAL WALLS
i , = - 5 " DIA. —_
6-0 | 6-0" | & 77 207|108 #6| 9| 6-11"| 1,122 | 108 | #5| 9" | 10-7" | 1,192 6-6" | 4-1" | 108 | #5| 9" | 6-9° | 760| 4-1" | 2-8 | 108| 9" | 6-0" | 433| 5 | 39-9° | 133| 37 | 39-9" | 982| 6-11"| 18 | 16 | 45| 0.613 | 1156 | 0.5 | 63 | 250 | 4,685 7 QH 5 DA DOUBLE - STANDARDBLACKPIPE | ~—__ 71,2 DA STANDARD BLAGK PIPE. = TOSTOR 4D STANDARD BLACKPIPE ,
— o= POST OR 4" DIA. STANDARD BLACK PIPE
6'-0" 6'-0" 9" 7" 26" | 108 | #6 | 9" 6'-11"| 1,122 | 162 | #5| 6" 10'- 8" 1,802 6 -7" 4 -1" 162 | #5 | 6" 6'-10"| 1,155 4 -1" 2'-9" 108 | 9" 6'-0" 433 5 39'-9" 133 | 37 39'-9" 982 6'-11"| 18 16 | 45| 0.657 | 140.7 0.5 63 | 26.8 5,690 i —— L:—/71/2" :lo 4BARS @ 16" OC Fs 1/ ‘ < oc ‘ DETAIL OF 90O R0 06/10/2024
. 2 e No.4 BARS @ 8" OC. .
6 -0" 6 -0" 10" 8" 30| 108 | #6 | 9" 7' -1 1,149 | 162 | #5| 6" | 10'-10"| 1,830 | 6'-8" 4 -2" 162 | #5| 6" 7'-0" 1,183 | 4-2" 2-10"| 82 | 12| 6-0" 329 | 5 | 399-9" | 133| 37 | 39'-9" 982 7' -1" 19 | 18 | 50| 0.749 | 140.2 | 0.5 | 69 | 30.5 | 5,675 = - s 3-10"LONG n : P e i WIMWS X @ —
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Develo
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Bars B ~ top and

bottom slab — LR !

Bars C ~ top slab
Bars D ~ bottom slab———

Limits of skewed

. Bars C ~ top slab
end section @

Bars D ~ bottom slab X\

Bars B ~ top and
bottom slab \

~ Limits of skewed

Bars F2- end section -
®

|

|

N

+
F 11T A 1 A

T

Bars H

/
/

{ Bars M
~— Bars K

Bars F1 ~ top slab
Bars F2 ~ bottom slab—

WALLS AND CURB SLAB
PLAN OF SKEWED ENDS ~ FROM 0° TO 15°()

=t “"( N
D\
! ¢ Culvert

Bars C ~ top slab
Bars D ~ bottom slab

(4]

Y I
I /Ba/’s C ~ top slab

Bars D ~ bottom slab

o Skew

—Tilt bar as necessary
to maintain cover

Bars M /

WALLS AND CURB

Bars K

Bars F1 ~ top slab

Bars F2 ~ b

ottom slab
SLAB

PLAN OF SKEWED ENDS ~ OVER 30° TO 45°

Bars B ~ top and
Bars C ~ top slab bottom slab

Bars D ~ bottom slab

Bars F2—

<—— Limits of skewed
end section G
3 \

|
|

H- Lok _‘[__
T

(Typ) (6)

Length of extension

@ When the spacing between Bars B becomes less than half of the normal spacing,
cut bars to avoid conflict.

@ The length of Bars B

|
T @ Place Bars F1 and F2 continuously through the angle section.
Bend Bars F1 and F2 to remain parallel to the walls of the box culvert.
|. : <6> When necessary to avoid conflict in acute corners, shorten the slab extension leg

,— Culvert

Tilt bar as

necessary

Bars C ~ top slab

T
|
|
|
]
|
|
|
|

to maintain

w Bars D ~ bottom slab

cover

Bars sz

Bars M /

WALLS AND CURB

Bars F1 ~ top slab

Bars K

PLAN

skewed end while mai

the skew.

Existing

LENGTHENING DETAIL (D

box culvert

MATERIAL NOTES:

Bars F2 ~ bottom slab

SLAB

OF SKEWED ENDS ~ OVER 15° TO 30°

Bars F2@ —— Limits of B
/ angle section @

Bars B ~ top
and bottom slab

Bars B ~ top
and bottom slab

Bars C ~ top slab
Bars D ~ bottom slab

Bars F1

~ top slab

fo———— Limits

Bars F2 (5)~ i

Provide Class C conc

provide Class S concrete (f'c = 4,000 psi) for top slabs of culverts with overlay,
with 1-to-2 course surface treatment, or with the top slab as the final riding

surface.

GENERAL NOTES:
Designed according t
Refer to Single Box

of atljg/e sections of culvert.
~— Limits | section For skewed sections
. standard sheets for sl
r F T ry .
ars 2@ section (2 f details not shown.

| of angle il
I
}

Bars B ~ top

and bottom slab

angle.

Wi 1 : 7éé&’éﬁ/ﬁym@

/: /@ Culvert a basic bond strength in tension, Nba, of 26.4 kips.

@ [One half of overall width] x [tangent of the skew angle]

of Bars C and Bars D to a minimum of 1'-6" for skews of 30° thru 45°.
@ At the Contractor's option, for skews of 15° or less, place Bars B, C, and D parallel to the

shown on the Single Box Culverts Cast-In-Place (SCC) standards sheets to accommodate

CONSTRUCTION NOTES:
Do not use permanent forms.
When required, lap Bars H 1'-8" for uncoated or galvanized bars.
Provide a minimum of 1 %" clear cover.

Provide Grade 60 reinforcing steel.
Provide galvanized reinforcing steel, if required elsewhere in the plans.

For skewed ends with curbs, adjust length of Bars H, number of Bars K, curb
concrete volume, and reinforcing steel weight by dividing the values shown on the
culvert Single Box Culverts Cast-In-Place (SCC) standard sheets by the cosine of the skew

1) For skewed box culverts with less than 2'-0" of fill, break
~ back the top slab to provide a 1'-10" minimum lap of the
existing longitudinal bars with the longitudinal bars in the
extension.
For non-skewed box culverts with less than 2'-0" of fill and

for skewed or non-skewed culverts with a fill depth of 2'-0"

or greater, break back the top slab to provide a 1'-10"

minimum lap of the existing longitudinal bars with the

longitudinal bars in the extension. Alternatively, if the box is

non-skewed, embed #6 anchor bars with a Type III, C, D , E,

or F anchor adhesive into the existing walls, top and bottom

slab at 1'-6" center-to-center spacing. Minimum embedment

depth is 8". Anchor adhesive chosen must be able to achieve
Submit
signed and sealed calculations or the manufacturer’'s
published literature showing the proposed anchor adhesive's
ability to develop this load to the Engineer for approval prior
to use. Anchor installation, including hole size, drilling, and
clean out, must be in accordance with Item 450, “Railing.”
Test adhesive anchors in accordance with Item 450.3.3,
“Tests.” Test 3 anchors per 100 anchors installed.

Break back wings and apron as necessary to install the
extension. Clean and extend the exposed wingwall and apron
reinforcing into the extension. When lengthening existing box
culverts with dimensions different than current standard
dimensions, form horizontal and vertical transitions as
directed by the Engineer. Match bottom slabs to maintain an
uninterrupted flow line. Field bend existing and new
reinforcing into transitions and maintain specified cover
requirements. For top slabs of culverts with overlay, with
1-to-2 course surface treatment, or with the top slab as the
final riding surface, adjust the "H" dimension to provide a
smooth riding surface.

vary in the skewed end sections.

ntaining spacing along centerline of box. Increase lengths of Bars B

rete (f'c = 3,600 psi) with these exceptions:

0 AASHTO LRFD Bridge Design Specifications.
Culverts Cast-in-Place (SCC) standard sheets for details of straight

and angle sections, refer to Single Box Culverts Cast-in-Place (SCC)
ab and wall dimensions, bar sizes, maximum bar spacing, and any other

| Cover dimensions are clear dimensions, unless noted otherwise. |

~— Bars C ~ top slab

Bars D ~ bottom slab

Bars F1 ~ top slab
Bars F2 ~ bottom slab
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SINGLE BOX CULVERTS
CAST-IN-PLACE
MISCELLANEOUS DETAILS

Bars F1 ~ top slab Bars D ~ bottom slab—
Bars F2 ~ bottom slab (5) Bars F2 ~ bottom slab (5) SCC-MD
FILE: CD-SCC-MD-20.dgn on: TxDOT ‘CK TxDOT |ow: TxDOT  |ck: TxDOT
©TxD0T  Feb 2020 0 G
PLAN OF ANGLE SECTION ~ PLAN OF ANGLE SECTION ~ PLAN OF ANGLE SECTION ~ T e —
FROM 0° TO 15° OVER 15° TO 30° OVER 30° TO 45° orsT couns o
EXISTING GRADE FINISHED GRADE
__— FILTER FABRIC AS ——
_— PER ITEM 400
y ¥y L ———— 1
7 7 A T —
Z T Pz, .
— USUAL STREET CONSTRUCTION _
: SEE’ TYPICAL SECTION.
/ _——— SECONDARY BACKFILL CONFORMING ——
FAGE OF SHEATHNG. TO MM 4003E2F
| —— FILTER FABRIC AS
PER ITEM 400 | X
VERTICAL TRENCH WALL - VERTICAL TRENCH WALL i . N
ALONG  INITIAL BACKFILL CONFORMING To / ALONG INITIAL BACKFILL ,/\éj;: e j\\%
MIN. 6" - DY TTEM 4003E25-8 MIN.E" | A L A A
42" PIPE_ OR GREATER \\\///\\ 42" PIPE OR GREATER \////\:2/24‘// |- LIMITS OF STRUCTURAL Z K
MIN. 12" R SN MIN. 12 1/10 OD. XA v EXCAVATION o
G -0 |- o
P 2 I . T
/10 OD. N ’ g T ’
NOTE: PR :

FOR OPTIONAL

BOTTOM OF TRENCH SHALL BE
SHAPED SO THAT 0.6 OF PIPE
OUTSIDE DIAMETER WILL BE

BEARING ON TRENCH BOTTOM.

~

FOR DENSITIES,

TYPICAL DETAIL

PIPE

. SEE SPECIFICATION ITEM 400

AND OTHER REQUIREMENTS.

SECONDARY BACKFILL SHALL BE PLACED
IN NO MORE THAN 10 INCH LIFTS AND TESTED

I

BACKFILL METHOD

, AS SPECIFIED IN ITEM 400,

IMMEDIATELY AFTER PLACING SECONDARY FILL. O PT I O NAL D ETAI L

BEDDING & BACKFILL DETAILS

EXISTING GROUND SURFACE OR PROPOSED
SUBGRADE ELEVATION (AS MAY APPLY)

U iy

EXTERIOR WALL OF
CONCRETE BOX CULVERT.

PROVIDE PERVIOUS MATERIAL
(CONFORMING TO SPEC. & X
GRADATION OF CLEAN GRAVEL

SUBGRADE FILLER, ITEM 410)

THROUGHOUT THE LENGTH OF THE e
BOX CULVERT. COST THEREOF® TO x - PROVIDE 3" DIAMETER WEEPHOLES

BE INCLUDED WITH UNIT BID PRICE i .
FOR "CONCRETE BOX CULVERT" - . AT 10’ +/- ON CENTERS
e/

ITEM 307
2 ‘°+

_— BOTTOM OF CULVERT S|

IF REQUIRED. TO BE PLACED

PAID FOR UNDER ITEM 410.
LIMITS OF BOX CULVERT EXCAVATION

CONFORMING AND PAID FOR UNDER
ITEM 106 — "BOX CULVERT EXCAVATION
& BACKFILL".

CAST-IN-PLACE BOX CULVERT

CONCRETE

CLEAN GRAVEL SUBGRADE FILLER, IF REQUIRED, TO
BE PLACED AND PAID FOR UNDER ITEM NO. 410.

AND LIMITS OF BOX CULVERT

EXCAVATION CONFORMING
AND PAID FOR UNDER ITEM
106 — BOX CULVERT
EXCAVATION AND BACKFILL

PRECAST BOX CULVERT

BOX CULVERT

2

LR
AR
DR

COST OF STRUCTURAL EXCAVATION TO BE INCLUDED WITH
UNIT BID PRICE FOR JUNCTION BOX - ITEM 403.

STRUCTURAL EXCAVATION AT JUNCTION BOXES

NO SCALE

LIMITS OF BOX STRUCTURAL —

CLEAN GRAVEL SUBGR. FILLER, IF
REQUIRED, TO BE PLACED AND
PAID FOR UNDER ITEM 410.

EXCAVATION -
b
KRR Hr-om KK
EXISTING GROUND SURFACE OR PROPOSED Y R
SUBGRADE ELEVATION (AS MAY APPLY). //\\:///\\:’//\\t///\\? i///\\t///\\
AN IS
AT SO N B SO
I SN - R,
IR MUY
VKRR RSN
EXTERIOR WALL OF IRININ), N
CONCRETE BOX CULVERT.
PROVIDE PERVIOUS MATERIAL ‘ /
(CONFORMING TO SPEC. & X P
GRADATION OF CLEAN GRAVEL b
SUBGRADE FILLER, ITEM 410) 20" L X
THROUGHOUT THE LENGTH OF THE Ca PROVIDE 3" DIAMETER WEEPHOLES //i\\///:
BOX CULVERT. COST THEREOF TO \ . AT 10" +/- ON CENTERS. e R
& f—————  LIMITS OF STRUCTURAL EXCAVATION — A
. QY
BE INCLUDED WITH UNIT BID PRICE ™ . X
FOR "PRECAST CULVERT", ITEM 309. ; X
R,
M
LAB BOTTOM OF CULVERT SLAB \ S
| R
1" (" -
K / e Y
I X
. Y X
. ’ TS SIS
R R
\ CLEAN GRAVEL SUBGRADE FILLER T :\///:\\//2\\///\\@\///\///\/» PRRRD

ELEVATION

COST OF STRUCTURAL EXCAVATION TO BE INCLUDED WITH
UNIT BID PRICE FOR INLETS - [TEM 403.

STRUC

TURAL EXCAVATIONS
AT DRAINAGE INLETS
NO SCALE

MAY 2009

/,,,,;\\\/See Detail "A b
6" Min :

and usual

\ Cement stabilized
backf///@
MULTIPLE UNIT
PLACEMENT

See Section Thru Curb

detail for curb detai/sx

Precast

Precast

culvert
wall —————= /

— Cement
stabilized

backf/'//@
i

concrete box ﬂ
ZZI

Cast-in-place
concrete closure
(Place 4 ~ #4's

as shown.)@

Z

7%

2z

—— Cast-in-place
concrete clos

Cement

-

— End of "Concrete
Box Culvert" >

SECTION B-B

stabilized
backfi//\g

DETAIL "A" (13

Finished grade
(roadway slope)

End of concrete
box culvert for
payment

Place additional
layer of 6 ~ #4's
spaced at 6" max
as shown

C ~ Curb he/ght®

21

3" chamfer
(See General
Notes)

3'-0" Min c/osure@

< Precast
concrete
box top
slab

SECTION THRU TOP SLABS LESS THAN 8"

Extend exposed
reinforcing inside
and outside a min
of 4" into gap

ANGLE DETAIL

Concrete closure ——

8" wide band \
s

—Outside face

reinforcing

X

Inside face J

SECTION A-

Inside face
reinforcing

A

BOX DATA

Finished grade
(roadway slope)

®

3" chamfer
(See GENERAL >\
NOTES)

| 2t

(Place 4 ~ #4's
as shown.) a1
N\

=——=End of concrete

box culvert
for payment

OJO,

3'-0" Min

ure

1'-0" Min extension

@ |
r

PP,

Wingwall —

LN L AN AN J

g
)
{ closure
.

‘ {
P
q\ t=————— Precast
=L

e a_ o 8 e o &

——Cast-in-
concrete

place

@

concrete
box

WINGWALL CONNECTION

(Also applies to safety end treatment.)

SECTION THRU CURB

than 8"

B

1

QUANTITIES PER FOOT OF CURB
4.12 Lb
0.037 CY

Reinforcing Steel

Concrete

3'-0" Min @CED 2'-0" Min

_ (Typ)
-

1'-0" Min extension (Typ)

BARS C (#4)
(Spa = 1I'-0" Max)

End of
concrete
box culvert
for payment
(Typ)

-Cement stabilized
backfill between
multi-boxes (9

\ZJ

End of cast-in-
3 place concrete

PLAN OF SKEWED ENDS

(Showing multi-box placement.)

BARS K (#4)
(Spa = 1'-0" Max)
(Length = 4'-2")

SECTION DIMENSIONS
Fill

TB Height
(ft.)

H T

)
REINFORCING (sq. in. / ft.)\2) @®

Lift

AS2 AS3 AS4

Weight /i
AS7

0" Min to 5'-0" Max. Estimated curb heights are shown elsewhere in the plans. For
structures with pedestrian rail, bicycle rail, or curbs taller than 1'-0, refer to the
Extended Curb Details (ECD) standard sheet. For structures with T631 or T631LS
bridge rail, refer to the Mounting Details for T631 & T631LS Rails (T631-CM)
standard sheet. Refer to the Box Culvert Rail Mounting Details (RAC) standard
sheet for structures with bridge rail other than T631 or T631LS.

For curbs less than 1'-0" high, tilt Bars K or reduce bar height as necessary to
maintain cover. For curbs less than 3" high, Bars K may be omitted.

Extend curb, wingwall, or safety end treatment reinforcing into concrete closure.
Bend or trim, as necessary, any reinforcing that does not fit into closure area.

Provide a 3-0" Min cast-in-place concrete closure. Break back boxes in the field
or cast boxes short. Provide bands of reinforcing in the closure that are the same
size and spacing as in the precast box section. Provide #4 longitudinal
reinforcement spaced at 12 inches Max within the closure. Except where shown
otherwise, construct the cast-in-place closure flush with the inside and outside
faces of the precast box section.

For multiple unit placements, adjust the length of the closure for the interior walls
as necessary. Provide a 3-0" Min cast-in-place closure in the top slab, bottom slab,
and exterior wall. See Section B-B detail when interior walls are cast full length.

Extend precast box reinforcing a minimum of 1'-0" into concrete closure (Typ).

Place bands of reinforcing matching the inside and outside face reinforcing in the
gaps of the top and bottom slabs. Place a band matching the outside face reinforcing
of the wall in the gaps of the walls (placed in the outside face only). Tack weld the
bands to the exposed reinforcing at each point of contact.

For vehicle safety, the following requirements must be met:
e For structures without bridge rail, construct curbs no more than 3" above
finished grade.
e For structures with bridge rail, construct curbs flush with finished grade.
Reduce curb heights, if necessary, to meet the above requirements. No changes will
be made in quantities and no additional compensation will be allowed for this work.

Cement stabilized backfill between boxes is considered part of the box culvert
for payment.

All curb concrete and reinforcing is considered part of the box culvert for payment.

Any additional concrete and reinforcing required for the closures will be considered
subsidiary to the box culvert for payment.

1'-0" typical. 2'-3" when the Box Culvert Rail Mounting Details (RAC) standard sheet is
referred to elsewhere in the plans.

For multiple unit placement with overlay, with 1 to 2 course surface treatment, or
with the top slab as the final riding surface, provide wall closure as shown in
Detail "A".

This dimension may be increased with approval of the Engineer to allow the precast
boxes to be tunneled or jacked in accordance with Item 476, "Jacking, Boring, or
Tunneling Pipe or Box." No payment will be made for any additional material in the
gap between adjacent boxes.

MATERIAL NOTES:

Provide Grade 60 reinforcing steel.

Provide ASTM A1064 welded wire reinforcement.

Provide Class C concrete (f'c = 3,600 psi) for the closures.

Provide cement stabilized backfill meeting the requirements of Item 400,
"Excavation and Backfill for Structures."

Any additional concrete required for the closures will be considered
subsidiary to the box culvert.

GENERAL NOTES:

Designed according to AASHTO LRFD Bridge Design Specifications.

Refer to the Single Box Culverts Precast (SCP) standard sheets for details and
notes not shown.

Chamfer the bottom edge of the top slab closure 3 inches at culvert closure ends.

Cover dimensions are clear dimensions, unless noted otherwise.
Reinforcing bars dimensions are out-to-out of bars.
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(tons)

< 2

0.27 0.18 0.14

0.19 . 6.0 ‘

2<3

0.20 0.16 0.14

- 5.1

3-5

0.14 0.14 0.14

- 5.1

10

0.14 0.14 0.14

5.1

15

0.18 0.18 0.14

5.1 =

20

0.23 0.24 0.14

5.1

25

0.29 0.29 0.14

5.1 1

4d Min
radius (Typ)

2" Max

radius (Typ)
AS2 (top)
AS3 (bottom)
AS4 (side)

30

0.34 0.35 0.14

57 (Ty

TS

<2

0.31 0.21 0.14

6.6

0.24 0.19 0.14

5.7 R

3-5

0.17 0.16 0.14

@

1 %" Max

. N

for TS = 5"
4" Min

for TS = 6"

G) mini v
\ZJ Minimum length is equal to

p) spacing of longitudinal
reinforcing plus 2" (Typ)

1"

(Typ)
Asa— 1|

/

4d Min
radius (Typ)

[ asa

1" Max
for TS = 5"

4" Min
for TS = 6"

1" (Typ unless
noted otherwise)

5.7

10

0.16 0.17 0.14

5.7

15

0.21 0.22 0.14

57 Lon

20

0.27 0.28 0.14

25

0.34 0.34 0.14

5.7

[SERCREGERCRRG RV RECRRG,]

wWlwlwlw|lwlw|w|Ww
D[ ||| D |
D[] || D

D[ |||

30

0.41 0.41 0.14

57 CORNER

gitudinal

5.7 reinforcing

OPTION "A"

<2

0.33 0.24 0.14

0.27 0.22 0.14

CORNER OPTION "B"

72 FILL HEIGHT 2 FT AND GREATER

6.3

3-5

0.19 0.18 0.14

6.3

10

0.18 0.18 0.14

6.3

15

0.23 0.24 0.14

6.3

20

0.30 0.31 0.14

6.3

25

0.37 0.38 0.14

6.3

[GERCGERCRRCRRGERCRRG RN

N N N E IR Y N
||| |
D[ ||| N
D[ ||| | D

30

0.44 0.45 0.14

6.3

%" Min (Typ)

‘ ‘ 2" Max (Typ)

<2

0.35 0.26 0.14

7.8

0.29 0.24 0.14

6.9

3-5

0.21 0.20 0.14

Longitudinal
W reinforcement ‘

10

0.19 0.20 0.14

69 AS2 (top)
6.9 AS3 (bottom)

15

0.24 0.25 0.14

6.9

20

0.31 0.32 0.14

6.9

25

0.38 0.39 0.14

6.9

[GERCRRCGRRCRECRRG NG BRG]

Lo u ulu
QA |
A |D|D|N
D[] | D

30

0.46 0.47 0.14

6.9

CITY OF SAN ANTONIO

CAPITAL IMPROVEMENTS MANAGEMENT SERVICES DEPARTMENT

PIPE BEDDING & MISCELLANEOUS
DRAINAGE DETAILS

% SUBMITTAL PROJECT NO.: DATE:

DRWN. BY: DSGN. BY: ‘ CHKD. BY:

SHEET NO.: OF

@ For box length = 8-0"

CZ) AS1 thru AS4, AS7 and AS8 are minimum required areas of
reinforcement per linear foot of box length. AS5 is minimum
required area of reinforcement per linear foot of box width.

(3)

\Z/ Outer cage

circumferential
reinforcement

at groove end.

SECTION A-A

(Showing top and bottom
slab joint reinforcement.)

AS2 (top)
AS3 (bottom)

\ASS /

CORNER OPTION "A" CORNER OPTION "B"

FILL HEIGHT LESS THAN 2 FT

@Lengtb is equal to spacing of longitudinal
reinforcing plus 2". (10" Min) (Typ)

MATERIAL NOTES:

Provide 0.03 sq. in./ft. minimum longitudinal reinforcement
at each face in slabs and walls. This minimum requirement
may be met by the transverse wires when wire mesh
reinforcement is used.

Provide Class H concrete (f'c = 5,000 psi).

GENERAL NOTES:

Designs shown conform to ASTM C1577. Refer to ASTM C1577
for information or details not shown.

See Box Culverts Precast Miscellaneous Details (SCP-MD)
standard sheet for details and notes not shown.

In lieu of furnishing the designs shown on this sheet, the
contractor may furnish an alternate design that is equal to
or exceeds the box design for the design fill height in the
table. Submit shop plans for alternate designs in accordance
with Item "Precast Concrete Structural Members (Fabrication)."
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GENERAL SPECIFICATIONS FOR SITE PREPARATION

GENERAL DESCRIPTION

THE ITEM SHALL CONSIST OF ALL CLEARING AND PREPARATION OF LAND TO BE FILLED, FILLING OF THE
LAND, SPREADING, COMPACTION TESTING AND INSPECTION OF THE FILL, AND ALL SUBSIDIARY WORK
NECESSARY TO COMPLETE THE GRADING OF THE CUT AND FILL AREAS TO CONFORM WITH THE LINES,
GRADES AND SLOPES AS SHOWN ON THE APPROVED PLANS.

SCARIFYING THE AREA TO BE FILLED

ALL ORGANIC MATTER SHALL BE REMOVED FROM THE SURFACE UPON WHICH THE FILL IS TO BE
PLACED, AND SURFACE SHALL THEN BE DISKED OR SCARIFIED TO A MINIMUM DEPTH OF SIX INCHES
(6"), ALL SURFACE RUTS OR OTHER UNEVEN FEATURES WILL BE LEVELED PRIOR TO FIELD DENSITY
TESTING.

COMPACTING THE AREA TO BE FILLED

FOLLOWING THE CLEARING AND DISKING OR SCARIFYING OF THE FILL AREA, IT SHALL BE BLADED UNTIL
IT IS UNIFORM AND FREE FROM LARGE CLODS. THE AREA SHALL BE BROUGHT TO THE ADEQUATE
MOISTURE CONTENT AND COMPACTED (TYPICALLY) TO NOT LESS THAN NINETY PERCENT (90%) OF
MAXIMUM DENSITY IN ACCORDANCE WITH THE CURRENT ASTM D 1557 COMPACTION PROCEDURE, OR
95% OF MAXIMUM DENSITY IN ACCORDANCE WITH THE CURRENT THD-TEX-113-E COMPACTION
PROCEDURE.

FILL MATERIALS

THE MATERIALS USED SHALL BE FREE FROM ORGANIC MATTER AND OTHER DELETERIOUS
SUBSTANCES, SUCH AS TREES, BRUSH AND RUBBISH.

DEPTH AND MIXING OF FILL LAYERS

THE SELECTED FILL MATERIAL SHALL BE PLACED IN LEVEL, UNIFORM LAYERS WHICH, WHEN
COMPACTED, SHALL HAVE A DENSITY CONFORMING TO THE STIPULATED ABOVE. EACH LAYER SHALL
BE THOROUGHLY MIXED DURING THE SPREADING TO ENSURE UNIFORMITY OF MATERIAL IN EACH
LAYER. COMPACTED LAYER THICKNESS MAY VARY DEPENDING ON THE COMPACTION EQUIPMENT OF
THE DEMONSTRATED CAPABILITY. THE MAXIMUM LOOSE DEPTH FOR ANY MATERIAL SHALL NOT
EXCEED TWELVE INCHES (12").

ROCK

WHEN FILL MATERIAL INCLUDES ROCK, THE MAXIMUM ROCK SIZE SHALL BE AS APPROVED BY THE
GEOTECHNICAL ENGINEER. NO LARGE ROCKS SHALL BE ALLOWED TO NEST AND ALL VOIDS MUST BE
FILLED WITH SMALL STONES OR SOIL AND ADEQUATELY COMPACTED. NO LARGE ROCKS WILL BE
PERMITTED WITHIN EIGHTEEN INCHES (18") OF THE FINISHED GRADE.

COMPACTION OF FILL LAYER

COMPACTION EQUIPMENT SHALL BE CAPABLE OF COMPACTING THE FILL TO THE SPECIFIED DENSITY.
COMPACTION SHALL BE ACCOMPLISHED WHILE THE FILL MATERIAL IS AT OR NEAR THE APPROPRIATE
MOISTURE CONTENT. COMPACTION OF EACH LAYER SHALL BE CONTINUOUS OVER THE ENTIRE
STRUCTURAL AREA (BENEATH PROPOSED STRUCTURES).

DENSITY TEST

FIELD DENSITY TESTS SHALL BE PERFORMED ON LAYERS OF FILL WHEN THE FILL IS BEING PLACED AS
DIRECTED BY THE GEOTECHNICAL ENGINEER. THE MAXIMUM FILL HEIGHT BETWEEN DENSITY TESTING
SHALL BE EIGHTEEN INCHES (18"). ALL TESTING SHALL BE REQUESTED BY THE CONTRACTOR TO MEET
THE CONTRACTOR'S CONSTRUCTION SCHEDULE. CONTRACTOR SHALL BE RESPONSIBLE FOR SEEING
THAT THE TESTING LAB PERFORMS ALL TEST REQUIRED BY FHA SPECIFICATION.

LOT GRADING

ALL LOT GRADING SHALL BE IN ACCORDANCE WITH H.U.D.- F.H.A. DATA SHEET 79G.

GENERAL NOTES:

1. CONTRACTOR SHALL PROVIDE OWNER ALL NECESSARY DENSITY TESTS FOR FILL LOTS AS
REQUIRED BY HUD SPECIFICATIONS.

2. THE HOMEBUILDER WILL BE RESPONSIBLE FOR DETAILED GRADING ON EACH INDIVIDUAL LOT TO
INCLUDE MINOR GRADING ON THE LOTS AND ANY SIDE OR BACK-LOT SWALES REQUIRED TO MEET
THE DEPICTED DRAINAGE PATTERNS (SEE OVERALL MASTER DRAINAGE PLAN).

3. HOMEBUILDER SHALL REFER TO THE APPROVED SUBDIVISION PLAT TO CONFIRM ALL BUILDING
SETBACKS PRIOR TO ANY FOUNDATION WORK.

4. AS SOON AS PRACTICAL HOMEBUILDER SHALL ESTABLISH VEGETATION (HYDROMULCH, SEEDING,
SODDING, ETC...) TO PREVENT EROSION FROM OCCURRING.

5. CONTRACTOR SHALL CONTACT ENGINEER REGARDING ANY QUESTIONS ON THE INTENT OF THIS
PLAN.

6. ELEVATIONS IN STREET ARE FINISHED GRADE AT PROPERTY LINE.

7. FINISHED FLOOR ELEVATIONS FOR EACH LOT SHALL BE A MINIMUM OF 8 INCHES ABOVE
THE FINISHED ADJACENT GRADE.

8. EXISTING TOPOGRAPHIC CONTOURS SHOWN BASED ON FIELD SURVEY PROVIDED BY D.A. MAWYER
LAND SURVEYING (210-325-0858).
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THE ITEM SHALL CONSIST OF ALL CLEARING AND PREPARATION OF LAND TO BE FILLED, FILLING OF THE R TR = = g . | 23 ~
LAND, SPREADING, COMPACTION TESTING AND INSPECTION OF THE FILL, AND ALL SUBSIDIARY WORK SEAN IR 2|z - 590.32 I - PG PAGE
NECESSARY TO COMPLETE THE GRADING OF THE CUT AND FILL AREAS TO CONFORM WITH THE LINES, Coob =135 ) ON | @ @]
GRADES AND SLOPES AS SHOWN ON THE APPROVED PLANS. A 2|8 : : G = 5
AL III < i L - e = = RETAINING WALL >
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THE MATERIALS USED SHALL BE FREE FROM ORGANIC MATTER AND OTHER DELETERIOUS ) ) ) \ ! 7
SUBSTANCES, SUCH AS TREES, BRUSH AND RUBBISH. o 4 ‘ / 17 16 /- — W
DEPTH AND MIXING OF FILL LAYERS 3 \ © =<y @ — o |
——————— \ ///
THE SELECTED FILL MATERIAL SHALL BE PLACED IN LEVEL, UNIFORM LAYERS WHICH, WHEN " i . / *
COMPACTED, SHALL HAVE A DENSITY CONFORMING TO THE STIPULATED ABOVE. EACH LAYER SHALL I | u S T — —
BE THOROUGHLY MIXED DURING THE SPREADING TO ENSURE UNIFORMITY OF MATERIAL IN EACH ‘ 585.57 M~ = _ - R 50 25 0 50 100
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FILLED WITH SMALL STONES OR SOIL AND ADEQUATELY COMPACTED. NO LARGE ROCKS WILL BE AN ‘_& DRAIN 'E' B 84 % 2
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DIRECTED BY THE GEOTECHNICAL ENGINEER. THE MAXIMUM FILL HEIGHT BETWEEN DENSITY TESTING ~ \\| [ | |\ & . - //////// @ 5'R.0.W. DEDICATION (0.102 ACRES) 8 5 o o
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THE CONTRACTOR'S CONSTRUCTION SCHEDULE. CONTRACTOR SHALL BE RESPONSIBLE FOR SEEING B A : — ' @ 5'G.E.T.CA.ESMT g 0 = 85 =
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1. CONTRACTOR SHALL PROVIDE OWNER ALL NECESSARY DENSITY TESTS FOR FILL LOTS AS A AR SA KOSTA BROWNE LTD 7 Sp OV o5, z
. vy | | I . 4
REQUIRED BY HUD SPECIFICATIONS. R : II§ 107.02 AC. REMAINING OUT OF A CALLED 139.19 ACRE TRACT 'l‘ O%;?\o,sm?&e\é":
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2. THE HOMEBUILDER WILL BE RESPONSIBLE FOR DETAILED GRADING ON EACH INDIVIDUAL LOT TO vy o ‘ \ I AN O
INCLUDE MINOR GRADING ON THE LOTS AND ANY SIDE OR BACK-LOT SWALES REQUIRED TO MEET N a0 ~ —
THE DEPICTED DRAINAGE PATTERNS (SEE OVERALL MASTER DRAINAGE PLAN). oty I IN H 06/10/2024
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3. HOMEBUILDER SHALL REFER TO THE APPROVED SUBDIVISION PLAT TO CONFIRM ALL BUILDING e Loyl ] o= ©
SETBACKS PRIOR TO ANY FOUNDATION WORK. (s 0 | h < 25 3
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4. AS SOON AS PRACTICAL HOMEBUILDER SHALL ESTABLISH VEGETATION (HYDROMULCH, SEEDING, s 1 N Q<
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5 5. CONTRACTOR SHALL CONTACT ENGINEER REGARDING ANY QUESTIONS ON THE INTENT OF THIS S ow
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5 7. FINISHED FLOOR ELEVATIONS FOR EACH LOT SHALL BE A MINIMUM OF 8 INCHES ABOVE
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8. EXISTING TOPOGRAPHIC CONTOURS SHOWN BASED ON FIELD SURVEY PROVIDED BY D.A. MAWYER
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THE ITEM SHALL CONSIST OF ALL CLEARING AND PREPARATION OF LAND TO BE FILLED, FILLING OF THE (LH A »2 | | 9® 590.17 \ \ 587.87 % S
LAND, SPREADING, COMPACTION TESTING AND INSPECTION OF THE FILL, AND ALL SUBSIDIARY WORK -2 ‘ ‘ < X PG PAGE
NECESSARY TO COMPLETE THE GRADING OF THE CUT AND FILL AREAS TO CONFORM WITH THE LINES, ~ 590.09 - [987.79 \ 587.79 590.09 b \ \ 5 < N
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COMPACTING THE AREA TO BE FILLED 5 588.00  [587 64@ /] | /]
FOLLOWING THE CLEARING AND DISKING OR SCARIFYING OF THE FILL AREA, IT SHALL BE BLADED UNTIL — 7 /) ‘ —— = o ————— —————
IT IS UNIFORM AND FREE FROM LARGE CLODS. THE AREA SHALL BE BROUGHT TO THE ADEQUATE < ] — ~— — | "
MOISTURE CONTENT AND COMPACTED (TYPICALLY) TO NOT LESS THAN NINETY PERCENT (90%) OF s . = 7 | >
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BE THOROUGHLY MIXED DURING THE SPREADING TO ENSURE UNIFORMITY OF MATERIAL IN EACH SEE SHEET 5.2 : T 50 25 0 50 100
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1. CONTRACTOR SHALL PROVIDE OWNER ALL NECESSARY DENSITY TESTS FOR FILL LOTS AS : R XEN Qs
REQUIRED BY HUD SPECIFICATIONS. — ‘ ) 1, O‘Zﬁ{ Grset S
S/ ....... 6 .-
2. THE HOMEBUILDER WILL BE RESPONSIBLE FOR DETAILED GRADING ON EACH INDIVIDUAL LOT TO o ] W o{“AL =

INCLUDE MINOR GRADING ON THE LOTS AND ANY SIDE OR BACK-LOT SWALES REQUIRED TO MEET " i - —_
THE DEPICTED DRAINAGE PATTERNS (SEE OVERALL MASTER DRAINAGE PLAN). 06/10/20’24

3. HOMEBUILDER SHALL REFER TO THE APPROVED SUBDIVISION PLAT TO CONFIRM ALL BUILDING

S= 8
SETBACKS PRIOR TO ANY FOUNDATION WORK. N 8 xR
4. AS SOON AS PRACTICAL HOMEBUILDER SHALL ESTABLISH VEGETATION (HYDROMULCH, SEEDING, o< u
SODDING, ETC...) TO PREVENT EROSION FROM OCCURRING. © 3 g
o
= 5. CONTRACTOR SHALL CONTACT ENGINEER REGARDING ANY QUESTIONS ON THE INTENT OF THIS by L
o PLAN.  m
Z o =
E 6. ELEVATIONS IN STREET ARE FINISHED GRADE AT PROPERTY LINE. T
(@)
|
- 7. FINISHED FLOOR ELEVATIONS FOR EACH LOT SHALL BE A MINIMUM OF 8 INCHES ABOVE
2 THE FINISHED ADJACENT GRADE.
8. EXISTING TOPOGRAPHIC CONTOURS SHOWN BASED ON FIELD SURVEY PROVIDED BY D.A. MAWYER
LAND SURVEYING (210-325-0858).
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