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Standard Flap Gates %3 Development Coordinator 5] e % Q= ]
Keep damaging water out of drainage systems. ?32) N g _— Vé Z
+ Constructed with quality materials and has a special finish for longer life. D‘ATE é 1 .-'2 gwﬁ ) o n:
+ Attachment bracket is steel with a durable powder coat finish. g s 8 § s © <1
+ Flap Gates do not have a gasket and are not watertight. E O 5 Sise) Lim
(Please specify type of pipe when ordering.) 5 é",: '; LE g < %
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This speci_al Flap Gate is designed with . . . . g — 2 ~ é e ¥
Comagaions on cortugaled pacts wbing. Grate Inlet Capacity Calculation INLET #1 Grate Inlet Capacity Calculation INLET #2 =3 F o2 [uie
Standard Flap Gates fitall PVC - s 9/512018 5/16/2018 —A|oTuwus D=0
p ' Hinged arm attaches easily with a single bolt. 1= c
CMP, and other similar types of pipe. —— @ E E ﬂ < D)
Standard Flap Gates for PVC, CMP, and Similar Types of Pipe = % =. _ v; i E
Size | Flap Gate Dimensions. Flap Description (D) Range of Msasuremants for REQUIRED RUNOFF (Rational Method) REQUIRED RUNOFF (Rational Method) _=—<§ ._=—— g E’ S<
S AN 5" x 1" 35" vanized, . Mi 85"105.1" _ . —a=lH 0)
g 1;4" X 1 12;" X 1 23;8" gz:vz:izzg, E g:. Mi:g gii: 35??5'}(30571 A = Drainage Area A1 0.3520 Acres A = Drainage Area: A2 0.1560 Acres _=f© A £ O % %
8 4" x 1 8" x 1" 103%/g" Galvanized, 12 Ga. Mild Steel 7.75"to 9" = - = = = = Heo} L
10" | 4" x1 " x 1" 123" Galvanized, 12 Ga. Mild Steel 975" too1 1 Cc 040 Cf 1.25 (100-yr) Cused 0.50 C 0.85 Cf 1.25 (100-yr) cused 1.00 :
12" | 3" x 1" | " x 1" 143" Galvanized, 12 Ga. Mild Steel 12" to 14" i 11. In/Hr i 1163 InMHr
15" | 3 i 1" | 1y i 1 AT Galvanized, 12 Ga. Mild Steel 15 tZ 17 100-yr 63 In/ 100-yr % )
18" | 1" x2" | Ye"x2" 21" Powder Coated 16" Mild Steel 18" to 20" Qr = 100-year runoffto be captured by the inlet Qr = 2.0469 CFS Qr = 100-year runoffto be captured by the inlet Q= 1.8143 CFS a8 )
21" | " x 2" | 3he"x 2" 24" Powder Coated 316" Mild Steel 21" to 23"
24 1" x 2 Sg"x 2" 281" Powder Coated /16" Mild Steel 24" to 26" PRSANANTY \
30" | U"x2" | 3e"x2" 35" Powder Coated 5" Mild Steel 30" to 32" DESIGN INFO DESIGN INFO ~X XEOFTE* 4' Y,
36 " x 2 g x 2" 42" Powder Coated /4" Mild Steel 36" to 38" - - ‘). ------ _.J‘ "
Standard Flap Gates for Corrugated Plastic Tubing Grate Model: Ly = GrateLengh 250 ft or 30 in Grate Model: Ly = Grate Lengh 250 ft or 30 in :;*._-" %& **','
Size [— 20 Gate Dimensions Flap Description (D) PSRt ribiba b V4880-4 L, = Grat Wdh 250 ft or 30 in V4880-4 L, =  Grat Widh 250 ft or 30 in :"iiizé'b'ﬁiii"ﬁaﬁx'himﬁiz
P VT Yg" x 1" 635" Galvanized, 12 Ga. Mild Steel 3.85" 10 5.1" - . ' ' . t - . 012 ﬂ or 138 in ,---._.:.uu.u.......u..-..::....‘
B | XA U x At | 8% Galvanized, 12 Ga. Mid Steel 5.75"t0 7" tA _ Grate Th|ckr1ess 0.12 1t or 138 _"; A= Crate Th|ckr1ess 313 o 450 in? "{%O'-.,_,pf 7639@ ‘57_:
8" | W x 1" U x6 | 12% Galvanized, 12 Ga. Mild Steel 8.75" to 10 = Grate Opening 313 sf or 450 in Grate Opening . sf or in 0'.1\6\&.__(,_‘./.3_1:‘\;:5}_{;0\%-
o |hent Hexe | e | Gaansed 1 Ga. Mid Stel P TG = Design Top of Grate Elevaon 10030 f TG = Design Top of Grate Elevaton 10125 oL & y
15" | "x 2" g x 6" 21" Powder Coated 3/+¢" Mild Steel 16.7"to 18.2" WSE = Design Water Surface Elevation 9930 ft WSE = Design Water Surface Elevafion 0930 ft
18" | 1" x 2" "x 6" | 24" Powder Coated 3/16" Mild Steel 20.5"to 22" 3
21" | NA NA | NIA N/A N/A MPE = Design Ponding Elevation 10060 ft MPE = Design Ponding Elevation 10175 ft o,5/20I1
24" | 1" x 2" " x 6" 30" Powder Coated 316" Mild Steel 27.4" to 28.9"
30" | 2" x2" Mg x 6" 38" Powder Coated %/+¢" Mild Steel 35" to 36.5"
38" | U x2" | lg'x 8" | 45 Powder Coated ‘4" Miid Steei 41" 10 42.5" INLET CAPACITY INLET CAPACITY \. J
’ ’ *4" and 6" not available with a wide band. Item #FG04 and #FG06 can be used for PYC, CMP, and corrugated plastic tubing. ~ N\ " W
SWALE "A1" — 100—YR PEAK RUNOFF - Q=CiAgh)"? or Qu=C,Ph'* - Qo=CyAgh)* or Qy=C,Ph'* T
Open Channel "A1" Flow Calculation f \ Cw = Weir Coeficient (increased by 10%) 3.30 Cw = Weir Coeficient (increased by 10%) 3.30 §
_ Manning Formula 9/5/2018
C (RUNOFF COEFHClENT) = 0.35 GRASS Q= (1491n) AR 4512 and R=A/P Cqy = Discharge Coeficient 0.60 Cs = Discharge Coeficient 0.60 S
] ALY h =
TOTAL DRAINAGE AREA TO SWALE A (A) = 0.048 AC. Q= Channel Conveyance (cfs)  n = Manning's roughness coeficient A = Cross Sectonal Area SEE GRATE GRATE SCHEDULE g = Gravitational Factor 32.20 g = Gravitational Factor 32.20 4T
V = Channel Velocty (f P = Weted peri S = Slope of Channel R = Hydraulic Radi =
Q = C x C(f) X | x A Wla;tr;eB;l;)clty( Is-e:igth e rl;ez:;te(;) SlopZeo annel Ay racha |us(ﬂ)R - ; SCHEDULE = = Perimeter of grate in feet 1000 ft = Perimeter of grate in feet 10.00 ft + 42
30"x30"x1-3/8" HD A v
| (1 OO—yr) = 751 In / Hr Top |Botom | L(f) | Wital | End | H |Sde(of)[Channel| n [ GO | @ | (@ | ©8) | (9 ?éRS:TMF’(“,”T F/RAzmsEa ﬁ, ();RATE h = Head above grate 030 ft = Head above grate 050 ft i %
5.00 - 95.00 - 0.30 0.15 16.67 | 0.32%| 0.030 | 0.38| 501| 007| 0185| 0.494 = S -
Q(100-YR) = 0.35 x 1.25 X7.51 x 0.048 = 0.157 < 0.185 CFS ... OK! Q = 8.2415 CFS Q = 10.6397 CFS . g 9
PRECAST CATCHBASIN = 4225 CF Q, = 116673 CFS @ - < -
SWALE "A2” — 100—YR PEAK RUNOFF Ry T em O " S| &l &
. PARK ENVIRONMENTAL . g E -+
Open Channel "A2" Flow Calculation 888-611-PARK Minimum expected flowthrough agrate: Q, = 54225 CFS Minimum expected flowthrough a grate: Q; = 10.6397 CFS c £ 3 =
C (RUNOFF COEFFICIENT) = 0.35 GRASS Mamning Formuls RN sl 18| e %
” 9 Q=(1.49/n) AR, 2**g'2 and R=A/P N c o)l
TOTAL DRAlNAGE AREA TO SWALE A (A) = 0036 AC Q= Channel Conveyance (cfs) n = Manning's roughness coeficient A = Cross Sectional Area g — L g
Q — C X C(F) X | X A V = Channel Velocity (fsec) P = Wetted perimeter S = Slope of Channel R = Hydraulic Radius (f) ~— BASIN SECTION s 9 8 §
WidhB(®) | Lengh Depth (1) Siope AT PR Q v ) (WEIGHT 3,300 Ibs.) & - - L o
| (1 OO—yr) = 7.55 |In / Hr Top [Botom | L(f) | mital | End | H |Sde(o®)[Channell n [ &) | ® | @ | ©& | () VARIABLE . SO . . . . || 2 el2 5 |= 5|2 s
: SRR Grate Inlet Capacity Calculation INLET #3 Grate Inlet Capacity Calculation INLET #4 Sl 212182l |a 8
| Q(,l OO—YR) — O 35 X ,] 25 X 7 55 X O 036 — O 118 < O 238 CFS OKﬂ 5.00 - 100.00 0.10 0.30 0.20 1250 | 0.20%| 0.030 | 050 | 5.02| 0.10| 0.238| 0.476 o \/ 5/16/2018 9/5/2018 " @ O 8 o R o Q o
: : ' ' ' ' ; L 30" DIAMETER KNOCK E> 9 218 8L g |vlg
OouT. (WILI; ACCOMIDATE GRATE = 270 Ibs MODEL No. <Q( & IR Is s S 2
s UP TO 247 RCP. PEN aREA - 7w V4BR0-4 REQUIRED RUNOFF (Rational Method) REQUIRED RUNOFF (Rational Method) e L2 - R
SWALE B1  — 100—YR PEAK RUNOFF Y
Open Channel "B1" Flow Calculation A = Drainage Area : A4 02290 Acres A = Drainage Area: A3 0.2370 Acres
C (RUNOFF COEFFICIENT) = 0.35 GRASS MamisFormia cC = 08 Ci= 125 (1001 Cusec 1.00 C = 040 Cr= 125 (1001 Cusea® 050
» N Q=(1.49/n) AR,***S and R=AIP . - . . - . S
TOTAL DRAlNAGE AREA TO SWALE A (A) = 0051 AC Q= Channel Conveyance (cfs) n=Manning's roughness coeficient A= Cross Sectional Area , ow |100-yr for Te 10 min 1163 In/Hr |100-yr for Te 10 min 1163 In/Hr Q @ @ @
Q — C X C(F) X | X A V = Channel Velocity (fisec) P = Wetted perimeter S = Slope of Channel R = Hydraulic Radius (f) 3-6 3-6" s g QR = 100-year runoffto be captured by the inlet QR = 26633 CFS QR = 100-year runoffto be captured by the inlet QR = 1.3782 CFS
WdhB(® | Lengh Depth (f) Slope Al PR Q v . .
| (100-yr) = 7.50 In/Hr Top [Botom | L(f) [ Inital | End | H [Sdeof[Chamnel] n [ &) | @ | ® | &) | (ws) \/ \/ | 30 I 6 | DESIGN INFO DESIGN INFO AN Y,
100=YR) = 035 X 1.25 750 0051 = 0167 0.185 CFS OKI 5.00 - 95.00 - 030 0.5 1667 | 0.32%| 0.030 | 038| 501 | 007 | 04185| 0.49 ISOMETRIC TN N N N 3 (- q
Q(100-YR) = 0. .29 X /.00 x U.0of = 0.16/7 < U. e VR 6 Grate Model: Ly = GraeLengh 250 ft or 30 in L, = GrateLength 250 ft or 30 in
»” ” . oo - V4880-4 L, = 250 ft or 30 in L, = 250 ft or 30 in
SWALE "B2” — 100—YR PEAK RUNOFF : — N I . » = Gaewon | = Gk | T
Open Channel "B2" Flow Calculation - - " | t = GCraeThickness 012 ft or 1.38 in t = GrakeThickness 012 ft or 1.38 in % ~—
C (RUNOFF COEFF'C'EN -l-) — 035 GRASS Manning Formula 9/5/2018 / WATER d_‘\,_ —/:_ A = Grate Opening 313 sf or 450 in2 A = Grate Opening 313 sf or 450 in2 D |_|—| L>Ll I\
np» _ Q=(149/n) AR5 and R=AIP — TG = Desi - 101.00 ft TG = Des i 10030 ft —
TOTAL DRAlNAGE AREA TO SWALE A (A) - OOZO AC Q= Channel Conveyance (cfs)  n = Manning's roughness coeficient A = Cross Sectonal Area a a WSE = Des!gn Top of Grate EIevano.n 99.30 ft WSE = Dengn TOp of Grate Elevat|o.n 9930 ft O (/') D: O
Q — C X C(F) X | X A V = Channel Velocity (f/sec) P = Wetted perimeter S = Slope of Channel R = Hydraulic Radius (f) . = DeS|gn Water Surface Elevation . = De3|gn Water Surface Elevation . I K Q ﬁ-
- Width B(f) [ Length Depth () Slope ATPTRT D v BASIN SECTION—... ' T VARIABLE MPE = Design Ponding Elevaton 101.75 ft MPE = Design Ponding Elevation 101.00 ft Lo ' <C N
| (1 OO—yr) = 7.62 In / Hr Top |Botom | L(f) [ Wital | End | H |Side(of)[Channel] n | G0 | ® | (® | ©6) | () $ &0 Y T Y N
5.00 - 60.00 - 1.00 0.50 500| 1.67%| 0030 | 125| 510| 025| 3.131| 2505 4 O [
Q(100-YR) = 0.35 X 1.25 x 7.62 x 0.020 = 0.066 < 3.13 CFS ... OK! & INLET CAPACITY INLET CAPACITY <;E i n % >
t] a 44 . I\
INLET PIPING  CATCHBASIN S A - Qo=C4A(2gh)™ or Qu=C,Ph'® - Q=C4A(2gh)*® or Qy=C,Ph"? E_l/ Q
t}) 9 B Tz - . — - . _
o L BASINS OUTLET PIPING o TR . Cw = Weir Coeficient (increased by 10%) 3.30 Cw = Weir Coeficient (increased by 10%) 3.30 Lo >
S V\/A |_E B 3 /I O O YR P E A K R U N O l__ l__ Open Channel "B3" Flow Calculation TO STORM s ! s < 4 3 . . o 6 qmp _ . . _ . . Q I (f) I Z
: SEWER « Cqy = Discharge Coeficient 0.60 Cy = Discharge Coeficient 0.60 — ~ QO
Manning Formula 9/5/2018 ©Park 2002 SECTION ' o013 d - D D: =
C (RUNOFF COEFFICIENT) = 0.35 GRASS Q=(1.49/n) AR, and R=A[P SPECIFICATIONS g = Gravitaonal Factor 3220 g = Gravitaonal Factor 3220 |—|_'|: (Y Ol O
NpY — Q= Channel Conveyance (cfs)  n = Manning's roughness coeficient A = Cross Sectonal Area ] . . PAR 888—611—PARK] = . . - . .
TOTAL DRAINAGE AREA TO SWALE “A (A) 0.012 AC. V = Channel Velocity (f/sec) P = Wetied perimeter S = Slope of Channel R = Hydraulic Radius (f) CONCRETE : 2.'5058 ;sTogfrgée dvé';‘,g. ohgﬁsgno?trrﬁgggﬁtﬁii @EN\ARONMENTAL EQUPMENT www.park—USA.com P Perimeter of grate in feet 10.00 ft P Perimeter of grate in feet 10.00 ft O O I Z D
Q=1CXCF)xIxA I A o A L constructon at floor and frst,stage of wall S h = Head above grae 075 N = Head abovegrae 070 1 — O
| (1 OO— r) — 7 68 In/Hr Top | Bottom [ L(ff) | Initial End H Side (to 1) |Channel| n (sf) (ft) (ft) (cfs) (fps) for H—20 Loading. P Q. = 13.0309 CFS Q. = 125891 CFS * |_|_| M I
y ) 500 - | 4000| 060| 020| o040| 625| 250%| 0.030| 1.00| 506| 020| 2656| 2656 REINFORCEMENT:  Grade 60, reinforced with steel rebar to TYI:’E—ASI ZGER ?A)OTE INLET 0~ ' 0~ . an e S
conform to on required centers _ _
Q(100-YR) = 0.35 x 1.25 X 7.68 x 0.012 = 0.040 < 2.65 CFS ... OK! eboi) p— 5 — Qu= 214341 CFS Qu= 193268 CFS O | R
C.l. CASTINGS: Cast iron frames and grates are manufactured NONE e . Y
\ & Jrey st iron conforming to ASTM A48=76  foum— 02 COHTAI=2 AJ Minimum expected flowthrough agrate: Q, = 13.0309 CFS Minimum expected flowthrough a grate: Q; = 12.5891 CFS al ;
\C _/
STORM SEWER CALCULATIONS (- q
HouTex Engineering, LLC Rainfall Intensity Parameters for County:
FORTBEND County DRA /NA GE
Project Title: DOJO LLC 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR
Date Computed: 9/9/2017 by: SLP e 0811 0.8008 07893 07862  0.7866  0.7851 CALC U LA T/ ON
Date Revised: 9/5/2018 by: b (in) 62.62 7889 89.26 10605 12549  146.18
Storm Rainfall Frequency: 25-YR & 100-YR MinTc= 10  min d (min) 10.68 11.09 11.19 12.39 13.83 15.12 TW= 9110 ft
Intensity Frequency Computed Pipe Size Design SCALE:
Manhole or )
Designation | Character. (ft) Length S Drainage Area Coef. | AXC | Inlet | Time | T, T i Ct Q, (cfs) Manning 25-YR 100-YR Used A P R Full 25-YR | 100-YR |Rynoff| Full | 25-YR | 100-YR | Head | Slope | Loss Loss |Losses| ufs dfs u/s dfs uls dfs uls dfs CONTROL:
DWG BY: SLP 15-May—-18
from | to uls dis (f) (%) (sf) (ac) c (min) | (min) | (min) [Tc(min)| 25-YR |100-YR| 25-YR | 100-YR | 25-YR | 100-YR n ft in in ft in in (in) (sf) (ft) ® | Qicfs) | Q(cfs) | Q(cfs) | Flow | Vi(fps) | V(fos) | V(fps) | V2/2g (%) H (f) | Coeff | (ff) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) RVSD BY: 5,36&8
A - B | C+«| D~ E - F «| G - H - | 0] K| L] O« P | Q| R~ s o T~ . . U «| Vv - W «| X« Y «| z | ma~-| AB -~ AC ~«| AD | AE~| AF~| AG~<| AH - Al - Al - | AK«| AL-|] AM ¢| AN -] MO | AP <] AQ | AR~| AS ¢| AT ¢| AU ¢| AV ¢|] AW -| AX - AY AZ CK'D BY: SLP. APRVD BY: ZM
1 A0 Conduit ROOF 1 98.70 9740 1400| 0.93% 6,344.00 | 0146 0.85 0.124 - 049 049 10.00 1466| 17.33 1.10 1.25 1.996 2.682 0.012| 079 950 10.00 0.88 10.62 12.00 12 0.79 3.14 0.25 3.694 3.795 4.056 474 483 517 0.349 | 1.154% 1.616 0.200 | 0.140| 101.65 99.89 101.30 99.54 99.70 98.40 100.30 | 100.30 PROJECT NO
AO+A1 Conduit 1 2 9740 97.15 830 0.30% 15,34050 | 0.352| 085 0.299 - 0.32 032 10.00 1466| 17.33 110 1.25 4.827 6.485 0012 136| 16.35| 18.00 152 18.26 24,00 24 3.14 6.28 0.50 13.389 12.393 13.471 4.29 3.95 4.29 0.286 | 0.335% 0.278 0.200 | 0.114 99.83 99.44 99.54 99.15 9940 99.15 100.30 | 101.25 H T] 71 3901
2 A1+A2 Conduit 2 3 97.15 96.86 98.0| 0.30% 2211440 | 0508 | 0.85 0432 - 0.38 088 | 10.88 1466| 17.33 1.10 1.25 6.959 9.348 0012 157 | 18.81 24.00 1.75 21.01 24,00 24 3.14 6.28 0.50 13.271 13510 14447 4,26 4.30 4,60 0.282 | 0.329% 0.323 0.200 [ 0.113 9943 98.14 99.15 97.86 99.15 98.86 10125 | 101.00
3 A3 Conduit 4 3 97.50 96.69 68.0 [ 1.20% 8,340.60 | 0.191 0.85 0.163 - 0.16 016 1016 1466| 17.33 1.10 1.25 2.625 3.526 0.012| 084 10.04 | 12.00 0.93 11.21 12.00 18 1.77 4.71 0.38 12.390 9.976 10.724 7.06 5.65 6.07 0.774 | 1.396% 0.949 0.200 [ 0.310 99.89 98.63 99.12 97.86 99.00 98.19 101.00 | 101.00
4| AT+A2+A3+A4 Conduit 3 ouT 94.80 8910 1300 | 4.38% 40,96540 | 0940 085 0.799 - 0.26 1141 1114 1466| 17.33 1.10 125 12891 | 17.317 0024 | 155| 1854 | 24.00 173 20.71 24,00 24 3.14 6.28 0.50 25.542 25.7117 27.774 8.19 8.19 8.85 1.042 | 4.877% 6.340 0.200 [ 0417 98.90 9214 97.86 91.10 96.80 91.10 101.00 93.10 C O O 5
- This spreadsheet has been developed using Fort Bend County Drainage Criteria Manual, Revised 2011. ¢
- The Rational Method has been used to calculate flows; and Manning's Formula for pipes flowing full has been used to calculate velocities. Overland flow time is computed using equation: Tc =D/ 60V and Average velocities for estimating travel time for overland flow is calculated from these eqations: V(Unpaved) = 16.1345 (S)*0.5, V (Paved) = 20.3282 (S)*0.5 SHEFT 6 OF 9
- Rainfall Intensity-Duration-Frequency coefficients are based on United States Geological Survey (USGS) scientific investigations report 2004-5041 " Atlas of Depth-Duration Frequency of Precipitation Annual Maxima for Texas".

INFORMATION, DATA AND DRAWINGS EMBODIED IN THIS DRAWINGS ARE STRICTLY CONFIDENTIAL AND ARE SUPPLIED ON THE UNDERSTANDING THAT THEY WILL BE HELD CONFIDENTIALLY AND NOT DISCLOSED T0 THIRD PARTIES AND CANNOT BE REPRODUCED OR DIVULGE), IN WHOLE OR IN PART, WITHOUT WRITTEN AUTHORIZATION FROM HOUTEX ENGINEERING.





