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0018 - SUMMARY OF DRAINAGE QUANTITIES SHEET

PDF Filename

100 YEAR 100 YEAR 100 YEAR
ON GRADE INLETS CONFIGURATION ON GRADE INLETS CONFIGURATION SAG INLETS CONFIGURATION
Slopes Curb Grate |Grate (Max Max Slopes Curb Grate |Grate (Max Max Left Slope Right Slope Curb Grate |Grate (Max Max
Length| Long. |Trans. Depression Length|Width (Ponded  [Ponded Length| Long. |Trans. Depression Length|Width (Ponded  [Ponded Length| Long. Trans. | Long. Trans. Depression Length|Width (Ponded  [Ponded
D Tvpe |(ft) (%) (%) |Spread M|(ft) Grate Type |(ft) (ft)  |Width (ft) [Depth (ft) D Tvpe |(ft) (%) (%) |Spread M|(ft) Grate Type |(ft) (ft)  |Width (ft) |Depth (ft) D Type |ift) (%) (%) [(%) (%) [Spread N|(ft) Grate Tvoe |(ft) (ft)  |Width (ft) |Depth (ft)
A1 |Curb 10 064 200 0.015 0.25 nia 12.67 05 C01_|Grate nfal 064 200 0.015 nfa|Curved Vane| 344 114 12.00 05 AD3 Curb 15 051 200 013] 200 0.015 025 nia 12.67 0.50
A2 |Curb 15| 064 200 0.015 0.25 nia 12.40 05 C02 |Curb 10 203 200 0.015 0.25 nia nfal| n/a 12.00 05 Ap4 Curb 15 044 200 023 200 0.015 025 nia 12.90 0.50
ADS  |Curb 15| 036 200 0.015 0.25 nia 12.67 05 C03 |Grate nfal 249 200 0.015 nfa|Curved Vane| 344 114 12.00 05 B13 Curb 15 031 200 0.78] 200 0.015 025 nia 13.00 0.50
A6 |Curb 15| 036 200 0.015 0.25 nia 12.40 05 C04 |Grate nfal 2500 200 0.015 nfa|Curved Vane| 344| 114 12.00 05 B16 Curb 15 085 200 0.30] 200 0.015 025 nia 12.67 0.50
AT |Curb 15| 036 200 0.015 0.25 nia 12.40 05 C05 |Curb 15 233 200 0.015 0.25 n/a nal n/a 12.67 05 B20 Curb 15 150 200 196 200 0.015 025 n/a 13.00 0.50
ADS  |Curb 10 036 200 0.015 0.25 nia 12.67 05 C06_|Curb 15 182 200 0.015 0.25 n/a n-’ 12.00 05 B32 Curb 5 013 200 092) 200 0.015 025 n/a 12.67 0.50
A9 |Curb 10 036 200 0.015 0.25 n/a 12.00 05 CO07_|Grate nfal 441 200 0.015 nfa|Curved Vane| 344| 114 12.00 05 B33 Curb 5 072 200 094] 200 0.015 025 n/a 13.00 0.50
A0 |Curb 10 036 200 0.015 0.25 n/a 12.40 0.5 C08 |Grate nfal 441 200 0.015 nfalCurved Vane| 344 114 12.00 05 B40 Curb 10 067 200 011 200 0.015 025 n/a 13.00 0.50
A1 |Curb 15 036 200 0.015 0.25 n/a 12.67 0.5 C09 [Curb 15| 056 200 0.015 0.25 nia nfal| n/a 12.67 05 B41 Curb 5 068 200 014] 200 0.015 025 n/a 13.00 0.50
Al2  |Curb 15 036 200 0.015 0.25 n/a 13.00 0.5 C10 _|Curb 10 065 200 0.015 0.25 nia n-’ 12.00 05 C15 Curb 15 047 200 0.88) 200 0.015 025 n/a 12.00 0.50
Al3  |Curb 15 021 200 0.015 0.25 n/a 14.00 0.5 C11 |Grate nfal 600 200 0.015 nfa|Curved Vane| 344 114 12.00 05 C20 Curb 15 030 200 0.30{ 200 0.015 025 n/a 14.50 0.50
Al4  |Curb 15 0.30[ 200 0.015 0.25 n/a 13.00 0.5 C12 |Grate nfal 600 200 0.015 nfa|Curved Vane| 344 114 12.00 05 C35 Curb 15 1.18] 2.00 0.57( 200 0.015 025 n/a 12.50 0.50
Als  |Curb 15 039 200 0.015 0.25 nia 13.00 05 C13 [Curb 10 069 200 0.015 0.25 nia nfal| n/a 14.00 05 C36 Curb 15 017 200 058) 200 0.015 025 nia 14.10 0.50
A6 |Curb 15 021 200 0.015 0.25 nia 13.00 05 C14 |Curb 15 029 200 0.015 0.25 nia n-’ 12.67 05 C46 Curb 5 080 200 072 200 0.015 025 nia 12.00 0.50
A7 |Curb 15| 064 200 0.015 0.25 nia 13.00 05 C16 _|Curb 15 127 200 0.015 0.25 n/a wal 3| 14.50 05 C49 Curb 15 086] 200 0.05) 200 0.015 025 nia 12.80 0.50
B01 _|[Curb 15| 025 200 0.015 0.25 nia 13.00 05 C17_|Grate nfal 549 200 0.015 nia Parall 4] 221 12.00 05 C57 Curb 15 094 200 018] 200 0.015 025 nia 12.67 0.50
B02 |Curb 15 011 200 0.015 0.25 nia 13.00 05 C18_ |Grate nfal 549 200 0.015 n/a Parall 4 221 12.00 05 C58 Curb 15 066 200 077] 200 0.015 025 nia 12.67 0.50
B03 [Curb 15 023 200 0.015 0.25 nia 14.00 05 C19 |Curb 15 054 200 0.015 0.25 n/a nal n/a 14.00 05 C72 Curb 15 042 200 041] 200 0.015 025 nia 13.00 0.50
B04 |Grate nfal 077 200 0.015 nia Parall 4] 221 12.00 05 C21 |Grate nfal 3600 200 0.015 n/a Parall 4 221 12.00 05 C74 Curb 041 200 050] 200 0.015 025 n/a 12.67 0.50
B05 |Grate nfal 139 200 0.015 nia P%' 4] 221 12.00 05 C22 |Grate nfal 3600 200 0.015 n/a Parall 4 221 12.00 05 Cs2 Curb 074 200 094] 200 0.015 025 n/a 13.33 0.50
B06 |Grate nfal 139 200 0.015 nia Parall 4 221 12.00 05 C23 |Curb 10[ 083 200 0.015 0.25 n/a nfal| n/a 14.50 05 ca3 Curb 048 200 0.82( 200 0.015 025 n/a 12.67 0.50
BO7 _|Curb 15| 176 200 0.015 0.25 nia n‘al nfa 12.00 05 C24 |Grate nfal 172 200 0.015 n/a Parall 4] 221 12.00 05 DM1-1 |Grate 095 200 200] 2.00 0.015 n/a Paralll| 248 248 24.00 1.00
B08 [Curb 15 131 200 0.015 0.25 nia n-’ 12.00 0.5 C25 |Grate nfal 172 200 0.015 nia Parall 4] 221 12.00 05 DIT2-2 |Grate nfal 2.00 nfal 200 0.015 n/a Parall 12.33 0.50
B09 |Grate nfal 375 200 0.015 nia Parall 4] 221 12.00 0.5 C26 |Curb 10 035 200 0.015 0.25 nia nfal| n/a 12.00 05 DIT5-2 |Grate nf;‘ 2.00 nfal 200 0.015 n/a Parall 12.33 0.50
B10 |Grate nfal 375 200 0.015 nia P@' 4] 221 12.00 0.5 C27 _|Curb 10 012 200 0.015 0.25 nia n-’ 14.50 05 DIT6-2 |Grate 072 200 094] 200 0.015 n/a Parall 13.00 0.50
B11_[Curb 15 066 200 0.015 0.25 n/a na| nfa 13.00 0.5 C28 |Grate nfal 036] 200 0.015 nia Parall 4] 221 13.00 05 DIT7-8 |Grate nfal 2.00 nfal 200 0.015 n/a Parall 12.33 0.50
B12 |Curb 15 066 200 0.015 0.25 n/a n-’ 13.00 0.5 C29 |Grate nfal 036] 200 0.015 nia Parall 4] 221 12.00 05 DIT11-3 |Grate 1.85 200 131 200 0.015 n/a Parall 12.33 0.50
B14 |Grate| n/a] 562 200 0015 nia Paral 4] 221 1200 05 [c30 Jcub| 10[ o028 200 0015 0.5 nfa| nal nal 1300 05 NOTES:
B15_|Grate n.@‘ 562] 200 0015 nla P@' 4 221 12.00 05 [c31 |Grate n;g{ 0.36] 200 0015 nla PLEH{ 4 2210 13.00 05 1. GEOPAK DRAINAGE RAINFALL DATA FOR
B17 _|Curb 100 023 200 0.015 0.25 n/a 12.67 0.5 C32 |Curb 15| 024 200 0.015 0.25 n/a nfal nfa 13.00 05 HARRIS COUNTY PROVIDED BY TXDOT.
B18 |Grate nfal 508 200 0.015 nfa| Curved Vane 12.00 0.5 C33 |Grate n_lfa‘{ 0.36] 200 0.015 n/a F'LEH{ 4 221 15.00 05 2. Eﬁg&logﬁ%EgETHOD USED TO CALCULATE
g;? Srate nfal 502 200 0.015 nfa| Curved Vane 12.00 05 C34 |Curb 100 015 200 0.015 0.25 n/a nal n/a 13.00 05 3. SEE NORTHPARK DRAINAGE ANALYSIS
ub| 8] 116] 200] 0015 0.25 nia 13 00 05| [C37 |Grate| nal 038 200] 0015 nia Parall 12.67 05 REPORT PREPARED BY 5SENGINEERING
B22 |Grate| nfa| 3.10] 200 0.015 n/a| Curved Vane 12.00 0.5 |C38 |Curb 15] 112 200 0.015 0.25 n/a 12.00 05 DATED 0170872021 FOR MORE
B23 |Grate 2.00 0.015 n/alCurved Vane 12.00 0.5 C39 |Curb 15 1.30[ 200 0.015 0.25 n/a 12.00 05 INFORMATION.
B24 |Grate 2.00 0.015 n/a| Curved Vane 12.00 0.5 |C40 |Curb 15| 085 200 0.015 0.25 n/a 12.00 05
B25 |Grate 2.00 0.015 n/a| Curved Vane 12.00 0.5 |C41 |Curb 15| 085 200 0.015 0.25 n/a 12.00 05
B26 |Grate 2.00 0.015 n/a| Curved Vane 12.00 0.5 |C42 |Curb 15| 085 200 0.015 0.25 n/a 12.00 05
B27 |Curb 2.00 0.015 0.25 nia 12.90 0.5 C43 |Curb 15| 085 200 0.015 0.25 n/a 12.00 05
B28 |Curb 2.00 0.015 0.25 nia 12.80 0.5 C44 |Curb 15 1.04] 200 0.015 0.25 n/a 12.00 05
B29 |Curb 2.00 0.015 0.25 nia 13.06 0.5 C45 |Curb 15 091 200 0.015 0.25 n/a 12.00 05
B30 |Curb 2.00 0.015 0.25 nia 13.00 0.5 C47 _|Curb 10 040[ 200 0.015 0.25 n/a 18.00 05
B31 |Curb 2.00 0.015 0.25 nia 12.50 0.5 C48 |Curb 10 035 200 0.015 0.25 n/a 18.00 05
B34 |Curb 2.00 0.015 0.25 nia 13.00 0.5 C50 |Curb 10 058 200 0.015 0.25 n/a 12.00 05
B35 [Curb 200 0015 0.25 n/a 12.90 05 C51 |Curb 10 058 200 0.015 0.25 nia 12.00 05
B36 [Curb 200 0015 0.25 n/a 13.00 05 C52 |Curb 10 0.55‘ 2.00 0.015 0.25 nia 12.00 05
B37 [Curb 200 0015 0.25 n/a 12.67 05 C53 |Curb 5 071 200 0.015 0.25 nia 12.00 05
B38 [Curb 200 0015 0.25 n/a 12.33 05 C54 |Curb 15 071 200 0.015 0.25 nia 12.00 05
B33 [Curb 200 0015 0.25 n/a 12.00 05 C55 |Curb 100 071 200 0.015 0.25 nia 12.00 05
B42 |Curb 200 0.015 025 nfa 11.67 0.5 C56 |Curb 15 071 200 0.015 025 nfa 12.00 0.5
B43 [Curb 2.00 0.015 0.25 nia 13.00 0.5 C59 |Curb 15 099 200 0.015 0.25 n/a 12.67 05
Bd4 |[Curb 2.00 0.015 0.25 nia 11.67 0.5 C60_[Curb 15 094 200 0.015 0.25 n/a 12.00 05
B45 [Curb 2.00 0.015 0.25 nia 14.00 0.5 C61 |Curb 5 004] 200 0.015 0.25 n/a 12.00 05
B46 [Curb 2.00 0.015 0.25 nia 14.00 0.5 C62 |Curb 100 041 200 0.015 0.25 n/a 12.50 05
B47 |[Curb 2.00 0.015 0.25 nia 13.00 0.5 C63 |Curb 100 041 200 0.015 0.25 n/a 12.00 05
B48 [Curb 2.00 0.015 0.25 nia 13.00 0.5 C64 |Curb 100 041 200 0.015 0.25 n/a 12.67 05
CB5 _|Curb 15 041 200 0.015 0.25 n/a 12.80 05
C66 _|Curb 10 041 200 0.015 0.25 nia 12.67 05
C67 _|Curb 15 041 200 0.015 0.25 nia 12.67 05
C68 |Curb 15 041 200 0.015 0.25 nia 12.67 05
C69 [Curb 15 041 200 0.015 0.25 nia 12.00 05
C70 _|Curb 15 041 200 0.015 0.25 nia 12.67 05
c71 lcub| 18] 041 200 0015 0.25 n/a 12.67 05 NO. REVISIONS | BV| DATE
C73 Jcub| 10| 036 200 0015 0.25 n/a 12 67 05 VN 10011 Meadowgien Lane
C75_|curb| 18] 040 200] 0015 0.25 nia 12 67 05 EHRA Houston Toxas 77082
C76_|Curb 15 040[ 200 0.015 0.25 n/a 12.67 05 ~= o -
C77_[Curb| 15 040 200 0015 0.25 n/a 12.87 05 T CorPOralon es
C76 |curb| 15 040[ 200 0015 0.25 n/a 12.70 05 HNTB Firm Regiairation Number 420
C79 |Curb 15 144 200 0.015 0.25 n/a 12.40 05 =
a0 Curb 15 1431 200 0015 .25 nfa 12.00 .5 LAKE HOUSTON REDEVELOPMENT AUTHORITY|
c81_|curb| 18] 048] 200[ 0015 0.25 nia 12.40 05 CITY OF HOUSTON o HONTON ANDRENS KURTHLLP
c84 [curb| 15| o049] 200] 0015 0.25 nia 12.50 05 HOUSTON PUBLIC WORKS B TRAVIS, SUTE 200
C85 |Curb 15 049 200 0.015 0.25 nia 12.00 05
C86 |Curb 10 049 200 0.015 0.25 nia 12.00 05
C87 _|Curb 10 019 200 0.015 0.25 nia 12.67 05 NORTHPARK DR I VE
C88 |Curb 15 024 200 0.015 0.25 nia 12.67 05
C89 |Curb 15| 035 200 0.015 0.25 nia 12.67 05
C390 |Curb 5] 035 200 0.015 0.25 nia 12.67 05 HYDRAUL I C
C91 |Grate nfal 035 200 0.015 n/a Parall| 12.67 05
C92 |Curb 5 035 200 0.015 0.25 n/a 12.67 05 COMPUTAT I ONS
C93 [Curb 5 035 200 0.015 0.25 n/a 12.67 05
C94 |Curb 5 035 200 0.015 0.25 n/a 12.67 05
C95 |Curb 5] 035 200 0.015 0.25 nia 12.67 05
C96 |Grate nfal 031 200 0.015 nia Parall 48 13.00 05 SHEET 1 OF 3
D4 |Grate nfa| 066] 200 0.015 nia Paralll 248 248| 13.00 05 —
DIT3AGrate] _n/al 2490 200 0015 nia Parall_248] 248 1233 05 DESIGNED: ToTe ARISTATE] clrv o vouston wes | lomwnt e
CHECKED: 6 |[TEXAS| SEE TITLE SHEET CS
DRAWN: SiREer | county SHEET NoJ
CHECKED: Hou  |wowicowerr| 0912 | 37 [ 232 | 312
47172021 3:52: 23 PM
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0018 - SUMMARY OF DRAINAGE QUANTITIES SHEET

PDF Filename

100 YEAR 100 YEAR 100 YEAR
ON GRADE INLETS COMPUTATION ON GRADE INLETS COMPUTATION SAG INLETS COMPUTATION
Comp. |Comp. Comp. |Comp. Comp. |Comp. |Comp. |Comp.
MaxBy |ByPass Length  |Actual |Ponded |Ponded MaxBy |ByPass Length  |Actual |Ponded |Ponded Ponded |Ponded |Ponded |Ponded
Discharge|Capacity|Pass Flow Required|Length |Width |Depth Discharge|Capacity|Pass Flow Required|Length |Width |Depth Discharge |Capacity|Length{Depth  [Width |Width  Width
D Type |(cfs) (cfs) (cfs) (cfs) TolD |ift) (ft) (ft) (ft) D Type |(cfs) (cfs) (cfs) (cfs) TolD |ift) (ft) (ft) (ft) D (cfs) [cfs) (f) (ft) Left (ft) |Right (ft} [Tatal (ft)
A01 _|Curb 1427) 1427 05 0] AD3 8.29 10| 878 0.18] C01_|[Grate 0571 0415 05 0156 C04 n/a nfal 622 012 203 3102| 14.393 15 018] 905 12682 8991
202 |Curb 1586 1586 05 0] AD4l 1039 15| 915 047 co2 ch 0.68| 0.68| 0.5 0 543 10] 833 0.09 204 4993] 14393 15]  0247] 11.917] 12644 12348
A05 |Curb 2633 2633 05 0] AD3| 1267 15| 1227 024 C03 |Grate| 1.61] 0819 05 0.79] CO7 n/a nfal  713[ 014 BE13 3387] 14393 151 0191 85971 10302] 9971
A06  |Curb 2639 2639 05 0] AD4| 1033 15] 1227 025 C04  [Grate 1.815) 0896 05 0919 C08 n/al  nfal 742 015 E16 3634| 14393 15 02l 9207 11069 10476
A07  |Curb 2261 2261 05 0] AD6 9.47 15 1158 023 C05 [Curb 2093 2093 05 0] C08] 1490 15 961 0.14 E20 3625 14.393 15] 0199l 7793 8113 9983
A08  |Curb 1.848) 1.847] 05 0001 A05 1018 10] 1075 021 C06 [Curb 1594) 1594 05 0] C10] 11.96 15) 887 014 E32 213 6261 5l po244] 9817 7812 12333
A09  |Curb 1.717)  1.717] 05 0] A08 81 10] 1044] 021 C07 |Grate 2476 1.082 05 1394 C12 n/a nfa| 764 015 B33 2192 6261 5l po248] 7338 7758 12423
A10  |Curb 1819) 1819 05 0] A07 8.38 10] 1067 021 C08 |[Grate 2605 1122 05 1483 C11 nf 778 0415 BE40 2066 10327 10] 0171 7835 10_555‘ 9.042
A1 |Curb 2865 2865 0.5 0] AQ9| 1082 15| 1265 025 C09 |Curb 2026) 2026 0.5 0 C14] 1176 15| 1027 020 B41 2787 6261 5| 0291 0594 10457 0.18|
A2 |Curb 2834 2834 0.5 0 A10[ 1075 15| 1260 025 C10 |Curb 1.78| 1.78 0.5 0l C13 9.44 10 949 019 C15 3817 14393 15| 0206 9.009] 10101 10226
A3 |Curb 2641 2641 0.5 0 A1) 11.39 15| 1361 026 C11 |Grate 3141 129&‘ 05 1844) CH18| nfal nfal 774 016 20 4046 14393 15| 0215 11.239] 11.239] 10674
A4 |Curb 2365 2365 0.5 0l A12] 1141 15| 1220] 024 c12 Gra 3053 1272 0.5 1781 CAH7| n.f 766l 015 C35 5857 14393 15| 0.275] 10.245] 11736] 14222
A5 |Curb 30150 3015 0.5 0 A13] 1395 15| 1277 025 C13 |Curb 185 1.798| 05 0052 C15 1159 10 955 018 C36 5.927] 14393 15| 0307] 13.897] 13667 1536
A6 |Curb 2493 2493 0.5 0] A15] 1099 15| 1332| 026 C14 |Curb 203 203 0.5 0] C16] 1046 15| 1183 022 C46 160 6261 5| 0209 3497 7R04] 7249
AT |Curb 3481 3421 0.5 006] A6l 1675 15| 1212] 024 C16 |Curb 2015 2015 0.5 0 c20 11.79 15| 877 018 49 4784 143933 15 024] 10919] 16323 12517
B01 |Curb 2221 224 0.5 0 A14] 1056 15| 1235 025 C17 |Grate 4.16 252 05 1639 C21 nfal nfal 866 018 &7 4714] 14393 15| 0.238] 10.883] 12364] 12379
B02 |Curb 1.686] 1.686 0.5 0l BOM 6.14 15| 1292| 026 C18 Gra 4174) 2527 05 1647 C22 nfa| _n/a| 867 018 58 4 642] 14393 15 0235] 10201 10915] 12.267]
B03 [Curb 2582 2582 05 0] B02 10.91 15| 1217  0.30 C19 [Curb 2605 2605 05 0] C15] 1364 15| 1135 022 C72 5534 14393 15] 0266 122271 127951 13806
B04 |Grate 2364 1657 05 0706 BO3 n/a nfal 1023 021 C21 |Grate 3.746] 2296 05 145 C25 n/a nfa| 899 0.8 C74 4875] 14393 15] 0243 11859 11599 12674
B05 [Grate 4114 2461 05 1654 BM nf 1127 023 C22 |Grate 4028 2423 05 1605 C24 na| n/al 923 019 ca? 5179] 14.393 15] 0253 11141] 10283 13145
B06 [Grate 4132 2473 05 1659 A17 nia|  n/al 1126 023 C23 [Curb 1.386) 1386 05 0] 20 101 10 828 0.6 a3 2053 10327 10] 0171 8462 754] 8398
B07 [Curb 1.33 133 05 0 BN 11.45 15 7021 0413 C24 |Grate 3972 2379 05 1593 C28 n/a n/a| 1068 021 DIT1-1 5429  9459|n/a 0.382| 5666] 11224 19127
B0& |[Curb 1427 1427 05 0] B12 1131 15 769 014 C25 |Grate| 366 2187 05 1363 C31 n/al  nial 1024 021 DIr2-2 4165 6.689|n/a 032 0 o 0962
B09 |Grate 3639 2235 05 1404) B05 nfal nfal 891 018 C26 |Curb 218| 218 0.5 0| c32 9.2 100 1161 023 DIT5-2 E508| 6.689|n/a 0473 i 0 1655
B10 Gra 3778 2298 05 148| BO06 n/al  nial 904 0.15‘ C27 |Curb 1375 1.3?5‘ 05 0] Cc23 6.84 10/ 1176 023 DIT6-2 5543 6.689|n/a 0383 0876/ 09280 0372
B11 |Curb 2245) 2745 0.5 0 B13] 1082 15 1032 021 C28 |Grate 3.891 2.81&{ 05 1073 C33 n/al nfal 1215 031 DIT7-8 0951 6689|n/a 012 i 0| 0422
B12 |Curb 2294 2294 05 0] B16 1311 16] 1043 020 Cc29 Gr£1 2107 1_599J 05 0508 C31 n/al  nial 1132 023 DIT11-3 1.883 6.689|n/a 0189] 2946 5047 4762 NOTES:
B14 |Grate 3994 2435 05 1553 B09 n/al nfal 856 017 C30 |Curb 1718 1718 0.5 0] C34 747 10 11147 022 T
B15 Grﬁ‘ 379 23] 08| 1451 Bt0]  nwal wal 841 017 C31 Gr@{ 2883 2076 05 0807] C36] nia| na| 1273 026 B e e M RS
B17 |Curb 1502 1.502 0.5 0| B16 814 10[ 1087 021 C32 |Curb 2167 2167 0.5 0] C35 841 15| 1231] 025 2. RATIONAL METHOD USED TO CALCULATE
B18 Gr%‘ 2733 1175 05 1558 B15 nfal nfal 758 015 C33_|Grate| 3226|2277 0.5 0948 C37] nfal nfal 1328 027 FLOW RATES.
B19 |Grate 2887 1219 0.5 1_6651 B14 / / 777 016 C34 |Curb 1.64 1.64 0.5 0] C36 79 100 1209 023 3. EEEog(T)R;EEQ?EEBR&N%EEGNQESE«E
22 |G| 166 06|05 0E| B[ nal WAl &1 012 T T B MY T W M T W DATED 01/08/2021 FOR MORE
- . - - > - = - - - - - INFORMAT ION.
B23 |Grate 2003 0951 0.5 1051 B19 751 015 C39 |Curb 3557 3517 0.5 004] C35 1636 15| 1080 022
B24  |Grate 106) 0638 05 0422 B2 699 014 C40 |Curb 2784 2784 0.5 0] C42] 1305 15| 1096 021
B25  |Grate 0777 0514 0.5 0263 B23 655 0413 C41 |Curb 2539 2539 0.5 0] C43] 1239 15| 1059 020
B26 |Grate| 0.87| 0.556 05 0314] C03 671 0413 C42 |Curb 3597 3596 0.5 0] C44] 1507 15| 1207 023
B27 |Curb 1.197]  1.197] 0.5 0| B29 754 045 C43 |Curb 2362 2362 0.5 0] C49] 11.90 15 1031] 020
B2?8 |Curb 3041 3041 0.5 0| B30 780l 094 C44 |Curb 1.4 14 0.5 0 11.80 15 1224] 012
B?9 |Curb 1257| 1257 0.5 0 BH 768 015 C45 |Curb 1147|1147 0.5 0 10.68 15 1239 011
B30 |Curb 1.069] 1.069 0.5 0| B33 7250 014 CA7 |Curb 0.396] 0.396 0.5 0 6.73 100 1741] 006
B31 |Curb 1291 129 0.5 0| B3? 852 016 C48 |Curb 0504 0504 0.5 0 737 10[ 1844 007
B34 |Curb 0.849] 05849 0.5 0| B33 680 014 C50 |Curb 151 1.51 0.5 0| C46 8.47 10 936] 018
B35 |Curb 1142 1142 0.5 0| B3? 729 014 C51 |Curb 0963 0963 0.5 0] C49 6.57 100 791 015
B36 |Curb 1.927]  1.927] 0.5 0| BM 887 017 C52 |Curb 115 115 0.5 0| Cs0 7.2 10  846] 016
B37 |Curb 1.998]  1.998| 0.5 0| B35 897 018§ C53 |Curb 1.034] 0914 05 0119 C55 716 5l 782 015
B38 |Curb 0205 0205 0.5 0 BM 373 008 Cs4 |Curb 2672 2672 0.5 0| Cs6] 1225 18] 1116] 021
B39 |Curb 2235 2235 0.5 0| B40 937 018 C85 |Curb 2146) 2125 05 0021 Ch8 1082 10 1028 020
B42 |Curb 1278 1278 0.5 0 BM . 886 096 C56 |Curb 1.908] 1.908 0.5 0 cs7 1192 15| 963 018
B43 |Curb 1.02 1.02 0.5 0| B40 4.73 5 1051 021 59 |Curb 2881 2881 0.5 0| Cs7 1379 15| 1079 021
B44 |Curb 1223 1223 0.5 0 BM 0.80 5| B58 096 CEB0 |Curb 2948 2948 0.5 0] Cs8 1381 15| 1098 021
B45 |Curb 1468| 1468 0.5 0| B43 5.81 10[ 1204] 024 C61 |Curb 1.085] 1.085 0.5 0] C59 3.87 5l 1322 026
B46 |Curb 0952| 0952 0.5 0| B4 0.83 5| 540 089 CG62 |Curb 1209 1209 0.5 0| C63 6.91 100 919 010
BA7T |Curb 1134] 1134 0.5 0| B46 0.77 5 910 085 C63 |Curb 1819 1819 0.5 0| CB5 8.70 100 1071 021
B48 |Curb 0816/ 0816 0.5 0l B43 487 5 992 019 C64 |Curb 2082 2082 0.5 0| C66 9.39 100 1126] 022
C65 |Curb 3017 3017 0.5 0| CE7[ 1155 15| 1290 025
CB6 |Curb 2654) 2636 0.5 0018 C68| 1067 10[ 1204] 024
C67 |Curb 2549) 2549 0.5 0] Ce69] 1052 15| 1215] 023
C68 |Curb 3552| 3552 0.5 0| C70] 1266 15| 1369 026
C63 |Curb 2455 2455 0.5 0 C71] 1030 15 1198 023
C70 |Curb 3.336] 3336 0.5 0 C72| 122 15| 1336] 026
C71 |Curb 2479 2479 0.5 0 CT4] 1036 16| 1203] 023 NO. VN REVISIONSEHmG = DALE
C73 |Curb 2849) 2823 05 0028 C72 1080 10 1280 025 EHRA Mo on e 2"
C75 |Curb 2762) 2762 0.5 0 CT4] 1091 16| 1248 024 . B AN com 1 137611200
C76 |Curb 2245 2245 0.5 0 C73 9.75 15| 1164 022 HNTB Corporation
C77_|Curb 2969 2969 0.5 0 C76] 11.36 15| 1280 025 H N T B e HINTB Companies
C78 |Curb 2924) 2924 0.5 0 C75 1128 15| 1280 025 Firm Registration Number 420
C79 |Curb 2896 2896 0.5 0] C81] 1506 15| 1007 019 LAKE HOUSTON REDEVELOPHENT AUTHORITY
C80 |Curb 2663 2614 0.5 005 C82 1684 15 954 018 CITY OF HOUSTON || LH Jereo )
C81 |Curb 27 27 0.5 0| C83 8.79 15 1384 []251 HOUSTON PUBL IC WORKS RA COHUNTON ANDREIS KURTH LLP
C84 |Curb 2998 2998| 0.5 0| C82 1200 15| 1246] 024 HOUSTON, TX 77007
C85 |Curb 2083 2089 0.5 0| C83 97 15 1065 021
C86 |Curb 1.061]  1.061 0.5 0] Cg4 6.68 10  846] 016 NORTHPARK DR I VE
C87 |Curb 1.2 12 0.5 0| C89 573 10 1032 021
C88 |Curb 255 255 0.5 0] C91 9.3 15| 1330 026
c89 |Curb| 2677 2577 05 o coo| 1018 15 1237 024 HYDRAULIC
C90 |Curb 3646| 3527 05 0119 C92 5.88 5l 792 039 P TAT ONS
C91 |Grate 537 3.809 0.5 1.66) C93 nfal nfal 912| 045
C92 |Curb 4854 26 05 2285 C94] 144 5l 1555 031 COM U I
C93 |Curb 6935 3212 05 3722) C95 1711 5 1810 036
C94 |Curb 8125 4447 0.5 3678 14.04 5l 1365 045
C95 |Curb 9879 3872 0.5 6007 2071 5l 2224 046
C9_|Grate 02 0129 05| o007t na| _na| 1283 005 SHEET 2 OF 3
DIT4 Gr%' 05 08 05 0 n.fa- 101 034 DESIGNED: oo WESTATE] CUTv OF WousTow was | HIGHWAT Nox |
DT3-AGrate] 6451 6414 05l 0036 nfal n/al 206 069 CHECKED: 6 |texss| SEE TITLE SHEET cs
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0018 - SUMMARY OF DRAINAGE QUANTITIES SHEET

PDF Filename

100 YEAR DRAINAGE AREA DATA

Area Tc Tec Used  |Intensity Area Tc Tec Used  |Intensity Area Tc Tec Used  |Intensity Area Tc Tec Used  |Intensity
D C Value |(acre) (min}) (min) (inthr) Discharge D C Value |(acre) (min}) (min) (inthr) Discharge D C Value |(acre) (min}) (min) (inthr) Discharge D C Value |(acre) (min}) (min) (inthr) Discharge
201 0.79 012 10.00 10.00 12.75 143]  [B01 083 018 10.00 10.00 12.75 222 [co1 093 0.04 10.00 10.00 12.75 057] [cs4-2 087 048 10.00 10.00 12.75 6.06
202 078 019 10.00 2196 9.54 159 [B01-2 0.84 0.27 10.00 10.00 12.75 334 [co2 083 0.06 10.00 10.00 12.75 068 [C55 0.84 017 10.00 10.00 12.75 203
A02-2 050 0.25 10.00 10.00 12.75 184 [B02 093 012 10.00 10.00 12.75 169  [C03 093 010 10.00 10.00 12.75 130 [cs52 0.79 0.27] 10.00 10.00 12.75 313
203 0.74 0.29 10.00 10.00 12.75 3100 [BoO3 0.93 014 10.00 10.00 12.75 188 [CO04 093 012 10.00 10.00 1275 166 [c56 0.83 016 10.00 10.00 12.75 1.91
204 077 044 10.00 10.00 12.75 499 [B03-2 0.82 0.11 10.00 10.00 12.75 132 [Co5 093 015 10.00 10.00 12.75 209 [C56-2 0.84 0.34 10.00 10.00 12.75 415
£04-2 093 0.58 10.00 2196 9.54 578| [B04 093 0.05 10.00 10.00 12.75 071 |C06 0.91 012 10.00 10.00 12.75 159 [ca7 0.81 0.40 10.00 10.00 12.75 171
205 0.74 0.24 10.00 10.00 12.75 263 [B05 093 0.20 10.00 10.00 12.75 271  [C06-2 093 0.80 10.00 10.00 12.75 1089 [C57-2 083 0.85 10.00 10.00 12.75 10.34
206 078 0.23 10.00 10.00 12.75 264 [B06 093 0.20 10.00 10.00 12.75 265 |CO07 093 012 10.00 10.00 12.75 169 [cs8 0.84 0.38 10.00 10.00 12.75 462
£06-2 050 0.31 10.00 10.00 12.75 227 [Bo7 092 010 10.00 10.00 12.75 133 [co8 093 012 10.00 10.00 12.75 169 [cs8-2 0.82 0.62 10.00 10.00 12.75 740
207 0.79 0.20 10.00 10.00 12.75 226 [B07-2 0.70 019 10.00 10.00 12.75 195  [co8-2 0.89 0.01 10.00 10.00 12.75 013] [c59 087 0.23 10.00 10.00 12.75 2.88
A0T-2 050 0.28 10.00 10.00 12.75 201 [Bos8 0.88 0.11 10.00 10.00 12.75 143 [C09 0.90 016 10.00 10.00 12.75 203 [Cc59-2 0.86 0.51 10.00 10.00 12.75 644
208 0.74 017 10.00 10.00 12.75 185 |B0s-2 0.91 015 10.00 10.00 12.75 203 [C09-2 0.62 0.36 10.00 10.00 12.75 323] [cs0 0.89 0.23 10.00 10.00 12.75 295
209 075 016 10.00 10.00 12.75 172] [B09 093 015 10.00 10.00 12.75 208 [C10 0.90 014 10.00 10.00 12.75 178 [C60-2 0.71 0.37] 10.00 10.00 12.75 3.86
A0 077 016 10.00 10.00 1275 182 [B10 093 017 10.00 10.00 12.75 233 [C10-2 050 040 10.00 10.00 12.75 289 [CB1 083 0.09 10.00 10.00 12.75 1.09
A10-2 055 0.24 10.00 10.00 12.75 193 [B11 0.90 017 10.00 10.00 12.75 225 [c1d 093 012 10.00 10.00 1275 166 [CB1-2 0.74 0.21 10.00 10.00 12.75 225
A1 083 0.23 10.00 10.00 1275 287 [B11-2 0.80 0.46 10.00 10.00 12.75 543 [C12 093 012 10.00 10.00 1275 166 [c62 0.90 0.09 10.00 10.00 12.75 1.21
A2 083 0.23 10.00 10.00 12.75 283 [B12 087 018 10.00 10.00 12.75 229 [c13 090 014 10.00 10.00 1275 185 |cB2-2 0.52 0.21 10.00 14.14 11.37 1.38
Al2-2 0.70 0.35 10.00 10.00 12.75 355 [B12-2 083 043 10.00 10.00 12.75 517 [c13-2 050 0.39 10.00 10.00 12.75 287 [c63 0.90 014 10.00 10.00 12.75 1.82
A3 0.81 0.22 10.00 10.00 12.75 264 [B13 0.91 0.26 10.00 10.00 12.75 339 [c14 0.90 016 10.00 10.00 12.75 203 [CB32 052 0.31 10.00 17.75 10.42 1.39
A4 0.80 0.20 10.00 10.00 12.75 237 [B13-2 0.80 0.67 10.00 10.00 12.75 783 [C14-2 058 043 10.00 10.00 12.75 364] |C64 0.90 016 10.00 10.00 12.75 2.08
Al4-2 087 0.30 10.00 10.00 12.75 385 [B14 093 017 10.00 10.00 12.75 233 [C15 0.90 0.29 10.00 10.00 12.75 377] |ce4-2 073 0.37 10.00 10.00 12.75 3.96
A5 0.88 0.23 10.00 10.00 12.75 302l [B1s 093 016 10.00 10.00 12.75 223 [C152 050 0.79 10.00 10.00 12.75 578] |C65 0.90 0.23 10.00 10.00 12.75 3.02
Al5-2 0.80 0.38 10.00 10.00 1275 448 [B16 0.90 0.28 10.00 10.00 12.75 363 |C16 0.90 015 10.00 10.00 12.75 202 [CB52 052 052 10.00 2079 977 294
A6 087 019 10.00 10.00 12.75 243 |B16-2 0.89 0.78 10.00 10.00 12.75 1016  [C16-2 054 0.23 10.00 10.00 12.75 182 [C66 0.84 022 10.00 10.00 12.75 265
A16-2 0.66 0.27 10.00 10.00 12.75 264 [BIT 0.90 0.11 10.00 10.00 12.75 150 [c17 093 018 10.00 10.00 12.75 238 [CB62 0.74 051 10.00 10.00 12.75 545
AT 093 013 10.00 10.00 12.75 182 [B17-2 093 018 10.00 10.00 12.75 249  [C18 093 017 10.00 10.00 12.75 233 [c67 0.89 0.20 10.00 10.00 12.75 255 .
B18 093 016 10.00 10.00 12.75 213 [c19 087 0.20 10.00 10.00 1275 261 [CB7-2 0.52 0.52 10.00 11.03 12.36 379 %ALL INTENSITY-DURAT ION~FREQUENCY
B19 093 014 10.00 10.00 12.75 184 [C19-2 050 0.56 10.00 10.00 1275 407 [ces 0.39 0.27 10.00 10.00 12.75 353 - - -
Area  [Tc  [TcUsed [mtensity | B20 091 027] 1000] 1000] 1275 363 [C20 091 031 __1000] __1000] 1275|405 [c6B2 083] 055 1000 1000] 1275 671 COErEICIEN TS FROM IXDOT BASED ON NOAA
D C\Vale |(acre) |(min) (min} (inhr)  |Discharge | [gag-2 092 0.37 10.00 10.00 12.75 493 [c21 093 016 10.00 10.00 1275 211 [ceg 0.89 019 10.00 10.00 1275 246 2. RATIONAL METHOD USED TO CALCULATE .
DIT1-1 0.76 049 10.00 10.00 12.75 543 |g21 085 010 10.00 10.00 12.75 123 |c22 093 018 10.00 10.00 12.75 238 [cBg-2 052 0.52 10.00 14.89 11.15 3.39 FLOW RATES.
DIT2-2 0.81 0.35 10.00 10.00 1275 417 [B21-2 075 0.01 10.00 10.00 12.75 013 [Cc23 0.38 0.11 10.00 10.00 12.75 139 [CT0 0.38 0.26 10.00 10.00 12.75 3.34 3. SEE NORTHPARK DRAINAGE ANALYSIS
DIT3-2 083| 053 1000 1000] 1275] 648 [E22 093] 006 1000] 1000] 1275 078 [C24 093] o047 1000 1000[ 1275|237 [C702 091 052 1000] 1000] 1278 683 R oy R D B r R NG LNEERING
DIT5-2 0.70 064 10.00 10.00 1275 651 [B23 093 013 10.00 10.00 1275 174 [C25 093 015 10.00 10.00 1275 210, [c71 090 019 10.00 10.00 1275 248 INFORMAT ION.
DIT6-2 0.72 0.53 10.00 10.00 1275 555 |g24 093 0.08 10.00 10.00 12.75 106 |C26 0.85 017 10.00 10.00 12.75 218 |C71-2 052 0.52 10.00 14 61 11.23 342 4. SEE DRAINAGE AREA SHEETS FOR
DIT7-1 0.50 017 10.00 10.00 12.75 124]  |B25 093 0.06 10.00 10.00 12.75 078 [C26-2 050 048 10.00 10.00 12.75 349] [c72 085 045 10.00 10.00 12.75 556 LOCATIONS.
DIT7-2 0.50 0.09 10.00 10.00 12.75 069 |B2s 093 0.06 10.00 10.00 12.75 087 |c27 0.86 011 10.00 10.00 12.75 138 |C72-2 083 095 10.00 10.00 12.75 11.41
DIT7-3 0.50 0.15 10.00 10.00 12.75 1090 [g27 093 0.09 10.00 10.00 12.75 120 |C28 093 017 10.00 10.00 12.75 230 [c73 0.84 0.23 10.00 10.00 12.75 285
DIT7-4 0.50 0.15 10.00 10.00 12.75 113 [B2s 081 0.26 10.00 10.00 12.75 304 [C29 093 0.16 10.00 10.00 12.75 211 [c73-2 0.79 052 10.00 10.00 12.75 6.03
DIT7-5 0.50 0.14 10.00 10.00 12.75 1.050  [B2s-2 068 0.63 10.00 10.00 12.75 630 [C30 0.86 0.14 10.00 10.00 12.75 172] [c74 0.85 0.39 10.00 10.00 12.75 438
DIT7-6 0.50 0.13 10.00 10.00 12.75 0.94]  |B29 093 0.09 10.00 10.00 12.75 126 |C31 093 0.07 10.00 10.00 12.75 1.01] [c74-2 0.54 098 10.00 1565 10.95 661
DIm7-7 0.50 0.13 10.00 10.00 12.75 0.96] |gao 087 0.08 10.00 10.00 12.75 107 |C32 079 0.19 10.00 10.00 12.75 217] |[c7s 0.84 022 10.00 10.00 12.75 276
DIT7-8 0.55 0.12 10.00 10.00 12.75 0.95]  |g31 093 010 10.00 10.00 12.75 129 |C32-2 050 0.52 10.00 10.00 12.75 378 [C752 0.51 044 10.00 1314 11.67 333
DIT8-1 0.65 0.05 10.00 10.00 12.75 044)  |gaz 093 0.16 10.00 10.00 12.75 213 |C33 093 0.16 10.00 10.00 12.75 215 [c78 0.83 019 10.00 10.00 12.75 225
DIT8-2 0.50 0.04 10.00 10.00 12.75 028 B33 093 016 10.00 10.00 12.75 219 [Cc34 083 014 10.00 10.00 12.75 164] [C762 0.86 043 10.00 10.00 12.75 533
DIT8-3 0.50 013 10.00 10.00 1275 097 [B33-2 093 010 10.00 10.00 12.75 140 |C35 0.84 0.47] 10.00 10.00 12.75 582 [CTT 0.88 0.23 10.00 10.00 12.75 297
DIT8-4 0.50 011 10.00 10.00 1275 080 [B34 0.84 0.07] 10.00 10.00 12.75 085 [C352 077 0.89 10.00 10.00 12.75 1002| [C77-2 0.85 0.56 10.00 10.00 12.75 6.94
DIT8-5 0.50 011 10.00 10.00 12.75 080 [B34-2 091 019 10.00 10.00 12.75 251 [C36 0.84 0.47] 10.00 10.00 12.75 582 |CT8 088 0.23 10.00 10.00 12.75 292
DIT8-6 0.50 0.09 10.00 10.00 12.75 068] |gas 093 0.08 10.00 10.00 12.75 114 |c37 0.86 013 10.00 10.00 12.75 164] |C78-2 075 0.32 10.00 10.00 12.75 353
DIT8-7 0.50 0.12 10.00 10.00 12.75 0.84] |3 091 015 10.00 10.00 12.75 193 [C38 078 0.33 10.00 10.00 1275 379 [c79 0.92 022 10.00 10.00 12.75 2390
DIT8-8 0.50 0.18 10.00 10.00 12.75 133 [B36-2 0.89 011 10.00 10.00 12.75 145 |C382 050 0.06 10.00 10.00 1275 045 [c79-2 0.86 0.39 10.00 10.00 12.75 485
DIT8-9 0.63 0.24 10.00 10.00 12.75 2200 Bt 093 015 10.00 10.00 12.75 200 |C39 076 0.26 10.00 10.00 12.75 286 [cso 0.89 0.21 10.00 10.00 12.75 266
DIT8-10 0.63 0.20 10.00 10.00 12.75 185 |[Bas 013 011 10.00 10.00 12.75 021 [C39-2 0.74 0.25 10.00 10.00 12.75 268 [ca0-2 0.31 0.54 10.00 10.00 12.75 6.35
DIT8-11 0.62 011 10.00 10.00 12.75 101 [B3s-2 088 0.29 10.00 10.00 12.75 368  [C40 076 0.25 10.00 10.00 12.75 278 |[ca1 0.93 0.20 10.00 10.00 12.75 270
DIT8-2 0.58 0.53 10.00 10.00 12.75 454 B39 093 0.16 10.00 10.00 12.75 224 |C40-2 050 017 10.00 10.00 12.75 124 |[c81-2 0.83 0.50 10.00 10.00 12.75 598
DIT9-4 0.58 0.53 10.00 10.00 12.75 967) |B40 093 015 10.00 10.00 12.75 207 |C41 0.82 0.21 10.00 10.00 12.75 254 |[caz2 0.89 040 10.00 10.00 12.75 513
DIT8-5 0.50 0.09 10.00 10.00 12.75 069  |B4a1 093 0.21 10.00 10.00 12.75 279 |C41-2 093 0.30 10.00 10.00 12.75 408 [csz2 0.55 078 10.00 10.00 12.75 6.33
DIT9-6 056 064 10.00 10.00 1275 527 [ma2 093 0.09 10.00 10.00 1275 128 [C42 076 0.32 10.00 10.00 1275 360 |ca3 024 0.58 10.00 10.00 12.75 2.06
DIT10-2 0.63 0.52 10.00 10.00 1275 477 [B42-2 093 010 10.00 10.00 12.75 136 |C42-2 050 022 10.00 10.00 12.75 159 [Ca3-2 087 0.21 10.00 10.00 12.75 268
DIT10-3 0.78 0.10 10.00 10.00 12.75 1121 [B43 093 0.08 10.00 10.00 12.75 102 |C43 0.80 0.20 10.00 10.00 12.75 236 [Cad4 0.90 0.23 10.00 10.00 12.75 3.00
DIT10-4 063 0421 1000,  10.00 1275 389 B4 093 0.09] _ 10.00] _ 10.00 12.75 122 |C43-2 093 016 10.00]  10.00 12.75 219 |css 089 016 10.00] _ 10.00 12.75 209 NO- REVISIONS BY] DATE
DIT11-1 0.58 0.06 10.00 10.00 12.75 051 |m45 093 011 10.00 10.00 12.75 147  (C44 075 013 10.00 10.00 12.75 140| |c852 0.83 0.77 10.00 10.00 12.75 9.37 VN ERRA ENCINEERING
DIT11-2 0.50 0.06 1000  10.00] 1275 044 [p46 093 oo7] 1000 1000 1278 095 [C442 050 008 1000 1000 1275 058 |cs6 0487 008 1000 1000[ 1275 1.06 EHRA Houston Tower 06"
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51 0.80 0.08] 1000 1000 1278 096 [c92 0.70 046] 1000 1000 1278 474 NORTHPARK DRIVE
CE1-2 0.91 01§ 10.00 10.00 1275 239 Cg2-2 053 0.82 10.00 10.00 12.75 640
C52 0.86 0.09 10.00 10.00 1275 115 [c93 0.79 047 10.00 10.00 12.75 537
Ch2-2 0.65 0.21 10.00 10.00 1275 200 [co32 0.87 1.19 10.00 10.00 12.75 15.21
C53 0.84 0.09 10.00 10.00 1275 103 [co4 0.71 0.56 10.00 10.00 12.75 587 HYDRAUL I C
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C95-2 0.88 1.24 10.00 10.00 12.75 15.98
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OUT-A

LEGEND

EX. TY A INLET - PROP DITCH
STA. 11+80.95, .
124.54" LT ) = = = = = = EXIST CULVERT
TG EL=80.48
FL=74.88 (W/SE) PROP STORM SEWER
MATCH EX. o) PROP MANHOLE
= PROP INLET TYP AZ/AZR
36" RCP a] PROP CURB INLET TYP C
0 - BRIDGE DECK DRAIN
402 N =3 PROP SET
TY C INLET (2 EXT)\ +
STA. 12+43.18, M
64.50" LT —
TC EL=81.59 ﬂ
. B NORTHPARK FL=76.09(S) o
<<
30" RCP —
NORTHPARK DR _\ 36 RCP‘\ (Va)
— e — —_— — e — e — — - — . — . — — e — - - —— e e — — - —_— e . — e — - e B e f i = — - - — - == == o 1
5+00 10+00
L
MH-1 24" RCP =z
. TY A MH —
‘ o STA. 12+38.62, |
2.50' RT T NOTES:
RIM EL=82.78 (&) 1. ALL CALLOUTS REFER TO B NORTHPARK
FL=75.99(N) — UNLESS OTHERWISE NOTED.
FL=T76. 45(S) 2. SEE NORTHPARK DRAINAGE ANALYSIS
FL=75. 67 (E) < REPORT PREPARED BY SENGINEERING
. : > DATED 01/08/2021 FOR MORE
AO1 INFORMATION.
TY C INLET(1 EXT)
STA. 12+34, 80,
64.69° RT
TC EL=81.60
FL=76.60(N)
[+2]
[T
g
EXIST GROUND AT STM SWR
PROP GROUND AT STM SWR
85 o 85
2 Lo o s 100°
18 ~ c:l —
= — =~ 0 g
- SCALE : 1"=100° -H
80 3 M 80 180y
-
/ <t
s G4FT 36" RCP @ 0-19% ) i n 75 Ino. REVISIONS BY | DATE
/ EHRA R,
£=74.88 1 " ;Eclﬁs/l\?r?c'.c:rxnaf713.784 4500
70 100-YEAR HGL L 70 HNTB The ENTE Gompaies
= Fir Regisiration Number 420
—_ LAKE HOUSTON REDEVELOPMENT AUTHORITY|
—l CITHYO'US'IgIFP :il??OE’IS‘ON 5‘;‘:3!\"?% ANDREWS KURTH LLP
K
65 (:5 65 v ] il
— NORTHPARK DRIVE
<<
60 = 60 DRAINAGE
55 o NORTHPARK DRIVE
BEGIN TO STA 13+25
SHEET 1 OF 10
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MH-3 AOT A14 BO3 BO7
A04 - TY A MH TY C INLET(2 ExT) TY C INLET(2 EXT) ¥$'2 " BO1 TY C INLET (2 EXT) TY C INLET(2 EXT) LEGEND
TY C INLET (2 EXT) STA. 13+49, 52, STA. 15+01.88, STA. 17+51, 88, TY C INLET(2 EXT) STA. 19+99.29, STA. 21+94.63, STA. 22+80.53,
STA. 13+38.46 33.25° LT 64.50° LT 57.62° LT STA. 17+52.03, | ST, 18+39.28, 71.73° LT 84.63" LT
64.50° LT RIM EL=81.36 TC EL=81.76 TC EL=82.80 S b g | 8173 LT BO2 TC EL=83.42 TC EL=81.32 RIM EL=80. 62 - : PROP DITCH
TC EL=81.24 FL=75.07 (NW/E) FL=76.57 (W) FL=76.57(S) v L=82. TC EL=83.04 TY C INLET(2 EXT)FL=70.51(W/S) FL=76.32(S) FL=69. 73 (W/E) N
FL=76.53(N) ; ) = EXIST CULVERT
FL=75. T4(E) AO6 A1O FL=77.07 (W) FL=75.64(S/W) FL=77.47(E) STA. 19+21.94, JB-03 JB-04 == ===
TY C INLET(2 EXT) TY C INLET (1 EXT) : MH-10 67.37° LT PJB 5X6 PJB 5X6 PROP STORM SEWER
STA. 14+12,01,64.50" LT STA. 15+81.71 Ty A' MH TC EL=83.23 STA. 20+41.79, STA, '20+4|. 79,
TC EL=81.43 57.58° LT \ STA. 19400, 94, FL=71.09(N) 53.10° LT g?l:dlgL Ié; 57 TY AZR INLET o PROP MANHOLE
FL=75.33(S) TC EL=82.19 x FL=70.59(E) RIM EL=83.51 | EL-82. STA. 22+80.00
MH-2 FL=75.66 (W), FL=76.43(E) FL=77.19(S) \% 77.38° LT JB-01 FL=70.94(S) FL=75.66(N) ! L] PROP INLET TYP AZ/AZR
i = RIM EL=83.38 PUB 5X6 JB-02 FL=69.94(E/W) FL=69. 87 (E/W) . a] PROP CURB INLET TYP C
TY A MH MH-5 \o FL=74. 69 (NW) : : TC EL-88.97
STA. 13+26.82 i TY C INLET (2 EXT) =12.69 STA. 19+06.72, PJB 5X6 JB-035 FL=72. 78 (N/S) - BRIDGE DECK DRAIN
STA. | .82,/ [ TY A MH : 2 FL=77.39 (W) o ' . PJB 5X6
2.50° RT STA. 1441214 STA. 16:51.02, g FL=70.09(S) 0.9 L7 oA, 19:28.92, = PROP SET
RIM EL=82.43 PTYINE o 52.47° LT L=T0. RIM EL=82.99 51.47° LT STA. 21497, 36 =
L a75. 58 WEY | PRI ELon | TC EL=82.54 PROP ROW FL=70. 06 (N/E) RIM EL=83.37— _ 61.12° LT To)
(T E o D IM EL=81.55 ———FL=77.22(E) - —- T30 Rep FL=70. 49.(N) RIM EL=81.24/ . (\J
L —FL=76.14(5) FL=75.13 (W), FL=75, 23(E) N ~ FL-69. 99 (W/E) FL=76.22 (N) [ A
Tg} 30" FL=75.28(N), FL=75.43(S) — H R .l FL=69. 82 82(W/E) %)
o ; ExIST Row 24" RCP 24" ReP EX.FL=75. 76 (NW)
7 i ~ . — 1 W= - =75.76 (NN
+ p—— X 24" RcP v e —=tii==30" RCP>7% Rep i - / o e i EX.FL=73, 44 (NE)
M 36" RCP 24" RCP - 2 L - —_—
- - 36" RCP 36" RCP Y % chdG,XTRCB_/ 6"‘3'RCB_/ - 6’ x3'RCB N -.- — |-<—t
" RCP . " 4
e p 50 'hcp —POND EQUALIZER PIPE \_3+ pcp 36" RCP —[| B NORTHPARK 2 R b = | \so WILLIAMS — 6753 Rep n
° (SEE NOTE 3)__ 0 | - PIPELINE-" .
< = —— b N P . " 24" Rep '
— [ 24" rer 24" RCP var mep 20+00 - e 6'XS[RCB
N . NORTHPARK DR _, T ; g S
24" RCP 24" RCP 36" RCP . - . 30 WILL 1AMS
1 f ¢ N & ,24' REP PIPELINE =z
l - (ABANDONED) —
F~ MH-4 \ I —R —— 24" RCP — EXIST ROW \ __, NOTES:
= o Biw |\ A s e ] & e TR 8 rornibane
= TY A MH w . 7] UNL H .
E | STA. 14-12.19 STA. 14+98.58, \-MH-7 21" RCP = L 24" RCP ‘ == , 24" RCP O 2. CONTACT WILLIAMS PIPELINE PRIOR Td
[ _2.50" RT , . o o — BEGINNING EXCAVATION.
- RIM EL:82.66 2.50" RT| TY A MH A1S PROP_ROW. B4 AT7 -‘ 3. SEE_POND DRAWINGS FOR DETAILS
T FL=75. 49 (N/W) RIM EL=83.15 STA. 15+79.32, Ty C INLET(2 EXT) TY AZ INLET v e IN'-"-:T‘Z EXT) I 4. SYSTEM "B" HGL PROVIDED BY
O FL-70. 57 (E FL=76.85(S) 33.25' LT I} STA. 18+50.93, STA. 20+42.20 STA. 20+38.01, BOS = SENGINEERING. SEE_NORTHPARK
. FL=T76. 35 (W) RIM EL=82.16 / 67.21° RT 43 200 Lt 78.86' RT TY AZR INLET DRAINAGE ANALYSIS REPORT PREPARED
= A FL=77.15(N} TC EL=82.94 TC EL=83.37 STA. 20+91.88, BY SENGINEERING DATED 01/08/2021
< 08 FL75.40E/W) ) TG EL=83.60 FL=78. 1000 23.20" LT FOR MORE INFORMATION.
S| \rc inera exn 09 . 3 L=T7.67(0) A16 - FL=70,99(N) ) TG EL=84.14
STA. 15+01.64, TY ¢ INLET(1 EXT) /€ Ty C INLET(2 EXT) FL=70.99(E) FL=71.06 (S/W)
51.06° RT STA. 15+81.45 ~ STA. 19+52.64 B
TC EL=81.99 47.71° RT /5 75.02° RT BO6
FL=76.93(N/E) TC EL=82.35 g TC EL=83.15 MH-11 TY AZR INLET
o3 205 FL=77.05(W/E) Al /M3 MH-9 FL=77.95(N/E) TY A MH STA. 20+91.89, 10 8 OFFSITE DRAINAGE
TY A MH STA. 19+53.03 43.20° LT TY AZR INLET DRAINAGE PLAN & PROFILE
TY C INLET (2 EXT) TY C INLET (2 EXT) TY CINLET( EXT) TY € INLET (2 EX) STA. 17+55.17, e1.71° RT TG EL=84.14 g7a. 22+80. 00 OFFSITE DRAINAGE
13+429.12, STA. 13+79.97, STA. 16+50'-66. . 59 67,' R 46.21' RT RIM EL=82.91 FL=71.19¢(N) 43.20° RT FOR ADDITIONAL INFORMATION
62.87' RT 60.41° RT TC4E.27 RT T E.L=82 73 RIM EL=82.50 FL=75. 92 (W) TG EL-88.97
TC EL=81.24 TC EL=81.36 EL-82.59 ; FL=75. 72 (N/E) FL=77.91(S) FL=72. 91 (N)
FL=76.24(N/E) FL=76. 31 (W) FL=77.15(W) FL=77.54(N/E) FL=77.50(S)
24F1 36" RCP 0. 10% EXIST GROUND AT STM SWR
PROP GROUND AT STM!SWR - _ -
— w L
- : W © : =
o
85 . o © \ ~ A e 85
o ~ 100-YEAR HoL S N 28 oS-~ - -7 T T TS
Toll IV 0% oo i RN - S 2 o s0° 100°
] < —
N Iz o | o) SCALE 3 l:-lgg'-u
80 + ) 80 172107 -V
2} [ o~
— I l +
I ﬂ U 74FT 36" RCP . M
75 ° ggFTRSl}’ 161FT 36" RCP @ 0.10% 167FT 36" RCP @ 0.14% @ 0.10% 192FT 36" RCP '@ 0.10% o~ s
<< “ri75.23 \"§.75.40 // =75, 72 _/‘ NO. — REVISTONS 1 Bv] DATE
— - £=75.13 £E=75.64 S_YSTEM "A_" E=75.92 < 10011 Meadowglen Lane
k=75.07 3. — EHRA Houston, Texas
m ’ l_ \/ EHRAInc com | 713 784 4500
e = 7)) :
. Ll orporation
85 | °n - o o - : L 85 HNTB ?I'\N:gl\(l:TBpCor:\panies
[ ? 0.0 ~ _ ~ ~ Infrastructure Solutions
39 o TN b 9 o PE “ - © 1 Firm Registration Number 420
Ll = = S 4 5® /\\vn}— e \ e > 2 LAKE HOUSTON REDEVELOPMENT AUTHORITY|
Z / é; \I"-_b,é \ ZE 7‘\\9’ o /3‘5 v J\. Ll CITY OF HOUSTON égﬁjroL)ONANDREWSKURTHLLP
T
80 = EXIST GROUND AT| STM|SWR e =T 2ELL L exisTING —\ T = 80 HOUSTON PUBLIC WoRKs ! frfieta
PROP GROUND A STM|SWR WILLIAMS PIPELINE \ —
T H 7 :T:' NORTHPARK DRIVE
100-YEAR HGL []
75 |<—[ 24FT 36" RCP @ 0.117%=\| RSN { 'L_) 75 DRAINAGE
s e 0.00% |\ f-69.87 || F=69.82— | <<
BAFT 6t x 3ft Bo “ Bor T ony TIFT 6ft B3FT 6Ff = PLAN AND PROFILE
x 3ft Box x 3ft Box x 3ft Box
70 @ 0.08% > 0. 08 o o087\ S f 70 NORTHPARK DRIVE
EXISTING 30"
lf_=70.09—/ \—lf_=70.06 WILLIAMS PIPELINE p_co 73_/ STA 13+25 TO STA 23+25
' _ (ABANDONED TO BE REMOVED) fi= * SHEET 2 OF 10
SYSTEM "B" f-69. 99 44FT 6ft x 5ft Box @ 0.10% il
f=69.94 DESIGNED: DE!VE N!!n: STATE| CITY OF HOUSTON WBS HIGHWAY No.
15+00 20+00 CHECKED: 6 |TEXAS| SEE TITLE SHEET [

DRAWN:

CHECKED:
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B DRAINAGE BYPASS
SEE SHEET DRAINAGE PLAN & PROFILE
DRAINAGE BYPASS FOR ADDITIONAL [NFORMATION

SEE SHEET DRAINAGE PLAN & PROFILE
LOOP 494 FOR ADDITIONAL INFORMATION

B OFFSITE DRAINAGE
SEE SHEET DRAINAGE PLAN & PROFILE
OFFSITE DRAINAGE FOR ADDITIONAL INFORMATION

OFFSITE DRAINAGE FOR ADDITIONAL INFORMATION

JB-20 JB-24 JB-25
PJB 8x8 PJB 4X4 PJB 4x4
STA. 29+71.53, STA. 30+84.90, STA. 31+85.33,
74.15° LT 66.42° LT 60.05" LT
RIM EL=81.97 RIM EL=79.68 RIM EL=79.02 ci4
PuB X6 JB-18 FL=69. 19 (W/E) FL=69.15(W/E) | FL=69.11(W/E) 1y ¢ INLET(2 EXT)
= FL=68. 11 (N) -69. FL=71.61 (N/S)
STA. 24+30.02, JB-13 PJB 8X8 S FL=69.55(S) STA. 33+Iq'3ﬁ
56.20° LT PJB 5X6 STA. 27+51.72, - \ . 86-5_5(7) I;
RIM EL-84.56 | STA. 25+63.73, 63.72° LT z“ ] | | o9 FC-%ﬁ_sg}E?
FL=69.61 (W/E) 57.78° LT RIM EL=82.48 < | . P TYPE C INLET(2 EXT) L=71.
FL=72.61(S) RIM EL=84.07 FL=69. 33 (W/E) L . , ! | STA. 31+85:32,
FL=69. 48 (W/E) FL=69. 65 (S) , 86.50" LT
BI1 FL=71. 76 (N) : [ ] ! €05 ;E $%=Z3}g}
TY T(2 EXT) _ ! it « TYPE C INLET =71,
STAC ;§|:§4 SIE - l l I ' 2 ExT FL=72.14 (W)
50° LT B20 f tt | Tl 30+68. 18
86.50 LT . STAL 30+68. 18, O
-80" TY C INLET (2 EXT) | | 86.50° LT
TC EL=80, 33 \ l | , ! : ~
FL=72.24(S) STA. 26+40. 43, | I 4 . " FciEL=79.865 o ROW N
FL=72. 74(E) 86.50" LT JB-15 | I < | , TFL=72.33(E) PRO VN
| TC EL-80. 74 PUB 5%6 a || [l 24" RCP -
B13 FL=72.49(S) sTA. “26+51.%) 8 b o _A 30" RCP~ 24" RCP - ™"
TY C INLET(2 EXT) s A AT . , | - W o
- JB-12 57.06° LT | | _- 1 RO «£
STA. 23+87.47, ‘ RIM EL=81. 10 I - ex1>
86.50" LT PJB, 5Xé ; ;81. 1 |- — —
TC EL=80. 44 STA, 24+65.06, FL-69.44 (W/E) ' ] j 1-47%4’ RCB - "
N i 56.03' LT FL=72. 44 (NW) l PR v
FL=72.83 W) . — -
N 24~ RCP RIM EL=85.56 8’ X5°RCB -, ; — C12 BRIDGE .
+ FL=69.57 (W/E) ) ] — — o o neE DECK DRAIN -
- =L FL=75.16 (NE) <.
~M . [PROP ROW? = S P A g ) - DECK DRAIN - w
o~ f e ; : C11 BRIDGE ~ —_, >
— 24" RCP —= C03 BRIDGE DECK DRAIN-“\\ <,
= = l | , ' - ek e 30" RCP 30" RCP -\ =2
—~ — o — —— 1 B26, BRIDGE S, =
2 30" RCP X — — B25 BRIDGE - DECK DRAIN|| - N — S)
24" RCP \—I-G'XS’RC?//I ' DECH DRA ke OR . 30 M cos sribce == —\ iy
! B19 BRIDGE \ NORTHDA co1 BRIDGE DECK DRAIN 4
DECK DRAIN . B23 BRIDGE== {/r-DECK DRAIN a2 =
[ _
L ] DECK DRAIN c04 BRIDGE L= N 24" RCP
= 25+00 _/// DECK DRAIN ~cy1ST PRO
::; B NORTHPARK 30" RCPo [ \
T 24" RCP B18 BRIDGE -~
O DECK DRAIN ; (. < _--
~ e 2 ¥ -\=30" Rep
< |- § ,
= £
2 c13
TY AZR INLET < ILcoz T¥§E c ENLE;(I EXT)
STA.' 24+30.12 TYPE € INLET STA. 32+99.75,
‘43,207 LT {7 AR INET JCT BOX SPL i 0 e co6 86.50° RT
-2 STA. 24+30.00, STA. 26+80. 20, . TYPE C INLET TC EL=78.17
TG EL=95.99 43.20° RT B JACK OR BORE 213LF ] STA., 29+82.72, _
FL=72.65 (N/S) : 56.02° LT NP 86. 550" RT (2 EXT) FL=72.43(W)
. TG EL=95.99 RIM EL=80. 88 8'x5' RCB| | | | TC EL-81.90 STA. 30+75. 21,
FL=72.78(N) FL=69. 40 (W/E/S) (E80 LOADWG) . FL-69-92.(E/S) 86.50° LT c10
FL=69.36 (N) Zj : h | e TC EL=79.76 TYPE C INLET(1 EXT)
2 , FL=69. 73 (N/W) STA. 31+85.70,
2808 5 l 86.50° RT
PJB 5X6 ' TC EL-78.95
STA. 23+32.71, . s je EL-T8. 3
55.23 LT S -
‘ FL=72.26(E)
RIM EL-83.93 i ! | ,S L=72.26(E
FL=69. 69 (W/E) ) = ; 2
FL=72.19(N) s e =
5 s | F
o @
e o
B OFFSITE DRAINAGE L& =] |
SEE SHEET DRAINAGE PLAN & PROFILE s , |

SEE SHEET DRAINAGE PLAN & PROFILE
LOOP 494 FOR ADDITIONAL INFORMATION

LEGEND

PROP DITCH

EXIST CULVERT
PROP STORM SEWER
PROP MANHOLE

PROP INLET TYP AZ/AZR
PROP CURB INLET TYP C

BRIDGE DECK DRAIN
PROP SET

NOTES:
1.

2.

ALL CALLOUTS REFER TO B NORTHPARK

UNLESS OTHERWISE NOTED.

SEE BRIDGE LAYOUT FOR LOCATION OF

BRIDGE DECK DRAINS.

3.

SEE NORTHPARK DRAINAGE ANALYSIS
REPORT PREPARED BY SENGINEERING
DATED 0170872021

INFORMAT ION.

0

50° 100

e
SCALE + 11:1007 ¥
172107 -V

FOR MORE

NO.
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BY DATE

TN
EHRA

EHRA ENGINEERING

10011 Meadowglen Lane

Houston, Texas 77042
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)
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The HNTB Companies
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CITY OF HOUSTON

HOUSTON PUBL IC WORKS
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NORTHPARK DRIVE
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STA 23+25 TO STA 33+25
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85
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75

70

65

60

55

FT
85.56 FT

83.93
JB-12
EL=

)

JB-08
JB-10
EL=84.56 FT
.=84,07 FT
=82.48 FT

EL=
1
)uB-13
EL=

81.10 FT

80.88 FT

JB-18
EL

EL
[ sp-17
] \\EL
)

3
[
J
| (
i
|
\
/
~
!
—
N
|
i
I

100-YEAR -HGL

81.97 FT

JB-20
EL=

]

|

|

|
JB-ZS
EY

PROP  GROUND' AT STM SWR
EXIST GROUND AT STM SWR

79.02 FT

STA 23+25

31FT 6ft x 5ft Box|

@ 0.09% @ 0.08% @0, 057 4
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828 MH-16 MH-1 STA. 404+21.27, 22.50° LT 2 \ ' FL=72.61(E} n] PROP CURB INLET TYP C
TYPE A MH '22.50" LT - ~ . 838 - BRIDGE DECK DRAIN
TYPE C INLET TYPE A MH STA. 402+87.37 RIM=80.50 RIM=82. 35 e [ - — = —3TYPE C INLET— A'=— = — - —
STA. 399:98.98 STA. 401+63.21, . -F ) FL=69. 73(N/S) = \_ \ (@) = PROP SET
32.50 LT 14.87° LT 19.62" L FL=69.84(N/S) \ 505+00 STA. 407+85.00, o
: P RIM=79. 51 FL=71.84 (W) BRIDGE DECK BRIDGE DECK < || N 42,50° LT
TC=80. 99 TG=80. 49 FL=69.92 (N/S) 2 DRAIN v N +
_ . FL=69.86(E) : DRAIN TC=80.59
FL=72172 (N) FL=70. 00 (N/S) FL=71.92(W0) Q== . \ * (B o
= == =\ FL=72.00(W) ) ' . FL=72.77(E)
________ = _rbrfe v ) FL=72.42(E) _ _/\ _EXIST ROW [ O W . —
e ————————— e <
24" RCP 24" RCP \ 24" RCP
" . 30" RCP B LOOP 494
4" rep \[—30" RcP - IR 24 ~ <
- 54" ReP 1) : 54" RCP LOOP 494 —
'''''' Il B S R == e = A R e . — —F — - — = — - e === =g == —=TqW
400+00 54" RCP 24" RCP405+00 " 4" RCP 24" RCP— 410
24" RCP 24" RCP 24" RCP e 30" RCP 2 [
\ _\ = _—24" RCP \ BRIDGE DECK 24" RCP L
_ O N —24" RCP—— ... r ... ¥ —24" RCP DRAIN =Z
e P - - - - - — - - - - — - - - . = - - = - — - — - 2 \\— - = DE=m—— - 7 ) I —— e —
b1 ] MH-17 \ B4 EXTST ROV ]
TYPE C INLET(1 EXT) TYPE A MH B31 B35 B37 BRIDGE DECK TYPE C INLET(1 EXT) MH-19
STA. 399+98,98, STA. 401+25. 39, TYPE C INLET(1 EXT) TYPE C INLET(1 EXT) TYPE C INLET(2 EXT) DRAIN 'STA. 408+98. 34, TYPE A MH T NOTES:

32.50" RT 13.53" LT STA. 402+43.43, STA. 404+19.57, STA. 405+07. 26, o\ 32.50° RT STA. 408+98. 34, 8) 1. ALL CALLOUTS REFER TO B LOOP 494
TC EL=82.30 TG=80. 90 32.50" RT 32.50° RT 32.50" RT UPRR | TC=80.58 23.01" LT — UNLESS OTHERWISE NOTED.
FL=73.38(N) FL=72.63(E) TC EL=79.90 TC EL=80.79 TC EL=81.25 \ FL=74. 37 (N/W) RIM=80. 26 2. SEE BRIDGE LAYOUT FOR LOCATION OF

FL=70.13(N) FL=72.86(N) FL=69. 93 (N/W) FL=70.06 (S/E) ) FL=74.26(E) <§[ 3 EEEDEEL(E:JEEKTESAFQOM HGL OF
E'—;gggzm * NORTHPARK DRIVE PROVIDED BY
—————————————————————— — s s T T T s - - — E%{ST ROW—.& - =\ N - — - F-—--—--FL=72. - SENGINEERING. SEE NORTHPARK
B29 B32 - — i - AL o — I— DRAINAGE ANALYSIS REPORT PREPARED
TYPE C INLET(1 EXT) JYPE C INLET. ., —- [ —._ . =\ o309 i BY SENGINEERING DATED 01/08/2021
STA. 401+25, 35, STA. 402+87.37, - Aoy N N W AT T T TryRE € OINCET (S ExTr T T T
; —____ 800+00 : TYPE C INLET (2 EXT)
32.50° RT 32.50" RT — STA. 407+97, 30
> —_ " . . 30,
TC EL=81.03 TC EL=79.76 \ 4
[=4 32.50" RT
FL=72. 74(S/W) FL=72.64 (S/W) : o TC=80. 68
————————————————————————— o .
[ N B \\\ FL=72.59(W)
" MH-18
TYP A MH
STA. 407+87.32, B DRAINAGE BYPASS
23.01° LT SEE SHEET DRAINAGE PLAN &
o PROFILE BYPASS DRAINAGE FOR
RIM=80. 95 ADDITIONAL INFORMATION
FL=72.36(E/W)
FL=71.86(N/S)
EXIST GROUND AT STM SWR ~
-
PROP GROUND AT STM SWR 100-YEAR HGL w ‘;
- L < -
w — ~ . [ — 85
=3 = - ™o Pt~ tr w
o b 3 TR S o © o s0° 100°
-3 5 =g 3o Sl 28 - S
i ©d 1 - _ \’4 ki SCALE ¢ 121007 -H
T _]'._"_T‘-~‘\——"‘_‘_§_‘ ————— e F e e :;“J——k‘———gd 80 l"lg"v
= W
5 NO. REVISIONS BY | DATE
100FT 30" RCP [] 106FT 30" RCP ET'I_R\A Egoz_?j%?i;mine
@ 0.10% @ 0.15% "/ EHRAlnccom|713 784.4500
) 91FT 54" RCP \— HNTBCorp&;ralion
N 117FT 54" RCP @ 10.07% 127FT 54" RCP @ 0.06% 182FT 54" RCP @ 0.06% @ 0.09% £-=71.86 £=72.03 70 The HNTB Companies
\_ = S ) Fir Regisiration Number 420
£=70.13 k70,00 E / / f=69. 73—/‘ £=71.76 LAKE HOUSTON REDEVELOPMENT AUTHORITY
=10. =69.92 =69. 84
31FT 54" RCP @ 0.32% E CITHYO'US'IglFPu::ll??OElON igﬁjr\"?ONANDREWSKURTHLLP
-2 £-69.65 65 o sreies
NORTHPARK DRIVE
60 DRAINAGE
55 LOOP 494
BEGIN TO STA 410+00
SHEET 1 OF 2
DESIGNED: DE!VE N!!n: STATE| CITY OF HOUSTON WBS HIGHWAY No.
4 CHECKED: 6 |TEXAS| SEE TITLE SHEET [
00-00 DRAWN: . N Jo8
CHECKED:

4/5/2021 :36:57 PM

P:\151-071-04\PROJECTWISE\65885 Northpark Drive Overpass Project\Design and Engineering\03 EHRA\04 Drainage\07 Sheet DGN\DPS14.dgn



0097 - DRAINAGE PLAN AND PROFILE OFFSITE DRAINAGE STA 505+50 TO STA 511+00 SHEET 2 OF 3.pdf

PDF Filenome:

MH-21 ~ MH-22 B46 LEGEND
TY B MH TYPE A MH TYPE C INLET _—
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h Losr e T /a.=so.45' EL-80. 79'_\/.\ / EL<80.79°
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, T 24" RCP 84FT 24" RCR HNTB Corporation
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£L-78.70" \ €56 st B0 gra7m.66r N\ — =TT TR 80 EL=79.29 _\
EL=78.14" . - - v ~fr - Fo=——=== e —
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NOTES:
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SEE NORTHPARK DRAINAGE ANALYSIS
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DATED 0170872021 FOR MORE
INFORMATION.
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INFORMATION.
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(Showing multi-box placement.)

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

Joint

U=

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

concrete

1/4"

14

@ 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.

CHONO,

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).

O ©

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:
- For structures without bridge rail, construct curbs no more than 3" above
finished grade.
- 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.

® 6 66 ©

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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No warranty of any

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

DATE:
FILE:

BOX DATA
TS S TS TS S TS
® v =
SECTION DIMENSIONS REINFORCING (sq. in. / ft.) @ @ —-H‘— —- // | | N /—ASZ/—AS7 //
Fill M Lift / / /[
S H T B TS Height (Min) Weight - /i ﬁ//_-' N\ -
, , , ] ASt | As2 | As3 | Asa | Ass | As7 | Ass = s [ o o o o )
ft.) (ft.) (in.) (in.) (in.) (ft.) (in.) (tons) Iy — L
- ' _ | /
4 2 75 6 5 <2 018 | 027 | 015 | 012 | 018 [ 018 [ 014 | 45 4d Min y \ 4d Min .
4 2 5 5 5 2<3 38 0.18 0.19 0.17 0.12 - - - 3.6 radius (Typ) 1 %" Max radius (Typ) AS5 s ax
TS<5"
4 2 5 5 5 3-5 38 013 | 013 | 013 | 0.12 - - - 36 AS14 2" Max forTSs<5" 11— As4 or
4 2 5 5 5 10 38 | 012 [ 012 [ 012 | 012 - - - 36 AS? (top;ad'us (Typ) 4" Min 4" Min
4 2 5 5 5 15 38 0.14 0.16 0.16 0.12 - - - 3.6 AS3 (bottom) for TS 2 6" 1" (Typ unless for TS 26"
4 2 5 5 5 20 38 | 018 | 020 | 021 | 012 - - B 36 T AS4 (side) g T noted otherwise)
4 2 5 5 5 25 38 023 | 025 | 025 | 0.12 - - - 3.6 1" @ Minimum length is equal to (Typ) 1"
4 2 5 5 5 30 38 | 028 | 030 | 030 | 0.2 - - - 36 (Typ) spacing of longitudinal As4— 1| (Typ)
s reinforcing plus 2" (Typ) o Max
™ radius .._S_AS1
4 3 7.5 6 5 <2 - 0.18 0.31 0.18 0.12 0.18 0.18 0.14 5.0 _ | (Typ)
4 3 5 5 5 [2<3 | 3 [ o015 [ 023 [o020 [012 | - - - [ NEE 2 / /—ASS Y4
4 3 5 5 5 3-5 38 0.12 0.16 0.16 0.12 - - - 4.1 { / ] [
m
4 3 5 5 5 10 38 0.12 0.14 0.14 0.12 - - - 4.1 'u_:x /;_.: J = // U
A Y ] L
4 3 5 5 5 15 38 0.12 0.18 0.18 0.12 - - - 4.1 Longitudinal / kASs // @
4 3 5 5 5 20 38 0.14 0.23 0.24 0.12 - - - 4.1 reinforcing —- I———|
4 3 5 5 5 25 38 0.17 0.29 0.29 0.12 - - - 4.1
2 3 5 s s 0 | 38 1021 103 o3 1oz | - : : v CORNER OPTION "A CORNER OPTION "B CORNER OPTION "A CORNER OPTION "B
¢ | 4 Jvsf 6 J s <2 | - 018|038 ]020 J012 018 | 018 | 014 ] 55 FILL HEIGHT 2 FT AND GREATER FILL HEIGHT LESS THAN 2 FT
4 4 5 5 5 8-5 38 012 018 0.18 012 . . - 46 @ Length is equal to spacing of longitudinal
4 4 5 5 5 10 38 012 | 015 | 015 | 0.12 - - - 46 reinforcing plus 2". (10" Min) (Typ)
4 4 5 5 5 15 38 0.12 0.19 0.20 0.12 - - - 4.6
Yn H
4 4 5 5 5 20 38 | 012 | 025 | 025 | 012 - - - 46 ® % wMnme
4 4 5 5 5 25 38 0.14 0.31 0.31 0.12 - - - 4.6 6" Min ‘ r 2" Max (Typ)
4 4 5 5 5 30 38 | 017 | 037 | 037 | 012 - - - 46 T Longitudinal
| | reinforcement
= L‘*_I [} [} () /.I y
- {_ | 4
77 |
AS2 (top) @ Outer cage
AS3 (bottom) circumferential AS2 (top)
reinforcement AS3 (bottom)
at groove end.
SECTION A-A MATERIAL NOTES:
e —— Provide 0.03 sq. in./ft. minimum longitudinal reinforcement
(Shc_)vylng tgp and bottom at each face in slabs and walls. This minimum requirement
slab joint reinforcement.) 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)".
HL93 LOADING
= bridge
Division
I Texas Department of Transportation Standard
4'-0" SPAN

@ For box length = 8'-0"

@ AS1 thru AS4, AS7 and AS8 are minimum required areas of SCP_4
reinforcement per linear foot of box length. AS5 is minimum FILE scp04sts-20.dgn ON: TXDOT | ck: TxDOT|Dw TXDOT ck: TxDOT
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BOX DATA

No warranty of any

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

SECTION DIMENSIONS REINFORCING (sq. in. / ft.) @ @
Fill M Lift

s H T ) Ts |Height [ (Min) Weight

AS1 AS2 AS3 AS4 | AS5 AS7

ft.) (ft.) (in.) (in.) (in.) (ft.) (in.) (tons)
6 2 8 7 7 <2 - 023 | 027 | 0.19 0.17 | 019 | 0.19 7.2
6 2 7 7 7 2<3 43 0.25 0.21 0.17 0.17 - - 6.8
6 2 7 7 7 3-5 43 020 | 017 [ 0.7 0.17 - - 6.8
6 2 7 7 7 10 39 020 | 017 [ 047 0.17 - - 6.8
6 2 7 7 7 15 39 026 | 020 [ 020 0.17 - - 6.8
6 2 7 7 7 20 39 0.34 | 026 | 0.26 0.17 - - 6.8
6 2 7 7 7 25 39 043 | 032 0.32 0.17 - - 6.8
6 2 7 7 7 30 39 0.52 0.38 0.39 0.17 - - 6.8
6 3 8 7 7 <2 - 0.20 0.31 0.22 0.17 [ 019 [ 0.19 7.9
6 3 7 7 7 2<3 43 0.21 024 | 0.19 0.17 - - 7.5
6 3 7 7 7 3-5 39 0.17 | 0.18 0.17 0.17 - - 7.5
6 3 7 7 7 10 39 0.17 | 0.18 0.19 0.17 - - 7.5
6 3 7 7 7 15 38 0.22 024 | 024 0.17 - - 7.5
6 3 7 7 7 20 38 0.28 0.31 0.31 0.17 - - 7.5
6 3 7 7 7 25 38 035 | 0.38 0.39 0.17 - - 7.5
6 3 7 7 7 30 38 0.42 046 | 0.46 0.17 - - 7.5
6 4 8 7 7 <2 - 019 | 034 [ 025 017 [ 019 [ 0.19 8.6
6 4 7 7 7 2<3 43 019 | 0.27 0.21 0.17 - - 8.2
6 4 7 7 7 3-5 39 0.17 0.21 0.19 0.17 - - 8.2
6 4 7 7 7 10 39 0.17 | 0.20 0.21 0.17 - - 8.2
6 4 7 7 7 15 38 018 | 027 | 0.27 0.17 - - 8.2
6 4 7 7 7 20 38 024 | 034 | 035 0.17 - - 8.2
6 4 7 7 7 25 38 029 | 043 0.42 0.17 - - 8.2
6 4 7 7 7 30 38 0.35 0.51 0.52 0.17 - - 8.2
6 5 8 7 7 <2 - 019 | 037 | 028 017 [ 019 [ 0.19 9.3
6 5 7 7 7 2<3 43 017 | 030 | 0.24 0.17 - - 8.9
6 5 7 7 7 3-5 43 017 | 0.23 0.21 0.17 - - 8.9
6 5 7 7 7 10 39 017 | 022 0.23 0.17 - - 8.9
6 5 7 7 7 15 38 0.17 | 0.28 0.29 0.17 - - 8.9
6 5 7 7 7 20 38 020 | 037 [ 038 0.17 - - 8.9
6 5 7 7 7 25 38 025 | 045 | 0.46 0.17 - - 8.9
6 5 7 7 7 30 38 030 | 054 [ 055 0.17 - - 8.9
6 6 8 7 7 <2 - 0.19 | 0.38 0.30 017 [ 019 [ 0.19 10
6 6 7 7 7 2<3 52 0.17 | 0.32 0.26 0.17 - - 9.6
6 6 7 7 7 3-5 52 017 | 024 | 022 0.17 - - 9.6
6 6 7 7 7 10 43 0.17 | 023 0.24 0.17 - - 9.6
6 6 7 7 7 15 39 0.17 | 0.29 0.31 0.17 - - 9.6
6 6 7 7 7 20 39 0.18 | 0.38 0.39 0.17 - - 9.6
6 6 7 7 7 25 38 023 | 046 | 048 0.17 - - 9.6
6 6 7 7 7 30 38 027 | 055 [ 057 0.17 - - 9.6
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@ For box length = 8'-0"

@ 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.

TS S
® u
B — /
L
K — =
=
7 L
) \
4d Min A
radius (Typ) 1 1" Max
AS1 2" Max for TS < 5"
e radius (Typ) Y
AS2 (top) 4" Min
AS3 (bottom) for TS 2 6"
T AS4 (side) "
1" @ Minimum length is equal to (Typ)
(Typ) spacing of longitudinal AS4— 1]
reinforcing plus 2" (Typ)
TS
N / / 5“3 /
=4
]/ L
. j—
= .
Longitudinal /

reinforcing

CORNER OPTION "A" CORNER OPTION "B"

FILL HEIGHT 2 FT AND GREATER

& %" Min (Typ)
6" Min 2" Max (Typ)
= Longitudinal

-~ |

*_..“'[2”

A
AS2 (top) @ Outer cage
AS3 (bottom) circumferential AS2 (top)

reinforcement AS3 (bottom)
at groove end.

SECTION A-A

(Showing top and bottom
slab joint reinforcement.)

reinforcement

TS S TS
& AS2 ~AST / /
J4
= — ——
= / [} [} [} [} _\
4d Min / "
radius (Typ) AS5 1" Max
for TS<5"
11— As4
4" Min
1" (Typ unless for TS 26"
T noted otherwise)
m
(Typ)
2" Max
radius .._S_AS1
(Typ)
AS3 /
]/ L /—
m
2 // __/
A Y ] L
Nass /! @

CORNER OPTION "A" CORNER OPTION "B"

FILL HEIGHT LESS THAN 2 FT

@ Length 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 ltem "Precast Concrete Structural Members (Fabrication)".
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BOX DATA

No warranty of any

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

SECTION DIMENSIONS REINFORCING (sq. in. / ft.) @ @
Fill M Lift

s H T ) Ts |Height [ (Min) Weight

AS1 AS2 AS3 AS4 | AS5 AS7

ft.) (ft.) (in.) (in.) (in.) (ft.) (in.) (tons)
7 3 8 8 8 <2 - 0.23 0.31 022 | 0.19 019 | 0.19 9.6
7 3 8 8 8 2<3 47 027 | 025 [ 024 [ 0.19 - - 9.6
7 3 8 8 8 3-5 43 019 | 019 [ 019 [ 0.19 - - 9.6
7 3 8 8 8 10 43 0.21 0.20 0.21 0.19 - - 9.6
7 3 8 8 8 15 43 028 | 026 | 027 | 0.19 - - 9.6
7 3 8 8 8 20 43 036 | 034 [ 035 [ 0.19 - - 9.6
7 3 8 8 8 25 43 045 | 042 043 | 0.19 - - 9.6
7 3 8 8 8 30 43 0.54 | 0.50 0.51 0.19 - - 9.6
7 4 8 8 8 <2 - 0.21 034 | 025 | 0.19 0.19 | 0.19 10.4
7 4 8 8 8 2<3 43 023 | 0.28 028 | 0.19 - - 10.4
7 4 8 8 8 3-5 43 019 | 022 0.19 | 0.19 - - 10.4
7 4 8 8 8 10 43 019 | 023 023 | 0.19 - - 10.4
7 4 8 8 8 15 41 024 | 030 [ 030 [ 0.19 - - 10.4
7 4 8 8 8 20 41 0.31 0.38 0.39 | 0.19 - - 10.4
7 4 8 8 8 25 41 0.38 | 047 [ 048 | 0.19 - - 10.4
7 4 8 8 8 30 41 046 | 057 [ 057 [ 0.19 - - 10.4
7 5 8 8 8 <2 - 019 | 036 [ 027 | 0.19 0.19 | 0.19 11.2
7 5 8 8 8 2<3 47 0.21 0.31 0.31 0.19 - - 11.2
7 5 8 8 8 3-5 43 019 | 024 0.21 0.19 - - 11.2
7 5 8 8 8 10 43 019 | 025 [ 026 [ 0.19 - - 11.2
7 5 8 8 8 15 41 0.21 0.32 0.33 | 0.19 - - 11.2
7 5 8 8 8 20 41 0.27 0.41 042 | 0.19 - - 11.2
7 5 8 8 8 25 41 0.33 0.51 052 | 0.19 - - 11.2
7 5 8 8 8 30 41 0.40 0.61 062 | 0.19 - - 11.2
7 6 8 8 8 <2 - 0.19 | 0.38 0.30 | 0.19 0.19 | 0.19 12.0
7 6 8 8 8 2<3 59 0.19 | 033 0.34 | 0.19 - - 12.0
7 6 8 8 8 3-5 47 019 | 025 [ 023 [ 0.19 - - 12.0
7 6 8 8 8 10 43 019 | 026 [ 027 [ 0.19 - - 12.0
7 6 8 8 8 15 41 019 | 034 [ 035 | 0.19 - - 12.0
7 6 8 8 8 20 41 024 | 043 045 | 0.19 - - 12.0
7 6 8 8 8 25 41 029 | 053 0.55 | 0.19 - - 12.0
7 6 8 8 8 30 41 035 | 064 | 065 | 0.19 - - 12.0
7 7 8 8 8 <2 - 019 | 040 [ 033 | 0.19 0.19 | 0.19 12.8
7 7 8 8 8 2<3 59 019 | 036 [ 037 | 0.19 - - 12.8
7 7 8 8 8 3-5 59 019 | 027 [ 025 [ 0.19 - - 12.8
7 7 8 8 8 10 47 019 | 027 [ 029 [ 0.19 - - 12.8
7 7 8 8 8 15 43 019 | 035 [ 037 | 0.19 - - 12.8
7 7 8 8 8 20 43 0.22 044 | 046 | 0.19 - - 12.8
7 7 8 8 8 25 43 027 | 054 [ 057 [ 0.19 - - 12.8
7 7 8 8 8 30 41 0.32 065 | 0.67 | 0.19 - - 12.8
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@ For box length = 8'-0"

@ 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.

Ts s ML
l
® u '
T ™ / |
L
T —
7 L
) \
4d Min A
radius (Typ) 1 1" Max
AS1 2" Max for TS < 5"
e radius (Typ) Y
AS2 (top) 4" Min
AS3 (bottom) for TS 2 6"
T AS4 (side) "
1" @ Minimum length is equal to (Typ)
(Typ) spacing of longitudinal AS4— 1]
reinforcing plus 2" (Typ)
TS
N / / 5“; /
=4
]/ L
o j—
= .
Longitudinal /
reinforcing

CORNER OPTION "A" CORNER OPTION "B"

FILL HEIGHT 2 FT AND GREATER

& %" Min (Typ)
6" Min 2" Max (Typ)
= Longitudinal

-~ |

*_..“'[2”

A
AS2 (top) @ Outer cage
AS3 (bottom) circumferential AS2 (top)

reinforcement AS3 (bottom)
at groove end.

SECTION A-A

(Showing top and bottom
slab joint reinforcement.)

reinforcement

TS S TS
& AS2 ~AST / /
J4
= — ——
= / [} [} [} [} _\
4d Min / "
radius (Typ) ASS5 1" Max
for TS < 5"
11— As4
4" Min
1" (Typ unless for TS 26"
T noted otherwise)
m
(Typ)
2" Max
radius .._S_AS1
(Typ)
AS3 /
]/ L /—
m
2 // __/
A Y ] L
N\ ass !/

RON

CORNER OPTION "A" CORNER OPTION "B"

FILL HEIGHT LESS THAN 2 FT

@ Length 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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BOX DATA

No warranty of any

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

SECTION DIMENSIONS REINFORCING (sq. in. / ft.) @ @
Fill M Lift

s H T ) Ts |Height [ (Min) Weight

AS1 AS2 AS3 AS4 | AS5 AS7

ft.) (ft.) (in.) (in.) (in.) (ft.) (in.) (tons)
8 3 8 8 8 <2 - 0.31 035 | 025 | 0.19 019 | 0.19 10.4
8 3 8 8 8 2<3 55 035 | 029 | 028 | 0.19 - - 10.4
8 3 8 8 8 3-5 50 028 | 0.23 024 | 0.19 - - 10.4
8 3 8 8 8 10 45 029 | 025 [ 026 [ 0.19 - - 10.4
8 3 8 8 8 15 45 0.39 | 033 0.34 | 0.19 - - 10.4
8 3 8 8 8 20 45 0.51 0.43 044 | 0.19 - - 10.4
8 3 8 8 8 25 45 0.63 | 053 054 | 0.19 - - 10.4
8 4 8 8 8 <2 - 027 | 0.38 029 | 0.19 0.19 | 0.19 11.2
8 4 8 8 8 2<3 50 0.31 034 | 032 | 0.19 - - 11.2
8 4 8 8 8 3-5 50 025 | 027 [ 027 | 0.19 - - 11.2
8 4 8 8 8 10 45 026 | 028 029 | 0.19 - - 11.2
8 4 8 8 8 15 41 034 | 037 [ 038 [ 0.19 - - 11.2
8 4 8 8 8 20 41 044 | 048 049 | 0.19 - - 11.2
8 5 8 8 8 <2 - 024 | 040 [ 032 [ 0.19 0.19 | 0.19 12.0
8 5 8 8 8 2<3 50 028 | 037 | 035 | 0.19 - - 12.0
8 5 8 8 8 3-5 45 023 | 029 | 030 | 0.19 - - 12.0
8 5 8 8 8 10 45 0.23 0.31 032 | 0.19 - - 12.0
8 5 8 8 8 15 41 0.30 0.41 042 | 0.19 - - 12.0
8 5 8 8 8 20 41 039 | 052 054 | 0.19 - - 12.0
8 6 8 8 8 <2 - 0.22 0.42 0.35 | 0.19 0.19 | 0.19 12.8
8 6 8 8 8 2<3 50 025 | 040 | 038 | 0.19 - - 12.8
8 6 8 8 8 3-5 50 0.21 0.32 033 | 0.19 - - 12.8
8 6 8 8 8 10 45 0.22 0.33 0.34 | 0.19 - - 12.8
8 6 8 8 8 15 41 028 | 043 045 | 0.19 - - 12.8
8 6 8 8 8 20 41 036 | 055 [ 057 [ 0.19 - - 12.8
8 7 8 8 8 <2 - 020 | 044 [ 037 [ 0.19 019 | 0.19 13.6
8 7 8 8 8 2<3 55 023 | 043 0.41 0.19 - - 13.6
8 7 8 8 8 3-5 55 019 | 034 [ 035 | 0.19 - - 13.6
8 7 8 8 8 10 50 020 | 034 [ 036 [ 0.19 - - 13.6
8 7 8 8 8 15 41 026 | 045 [ 047 [ 0.19 - - 13.6
8 7 8 8 8 20 41 033 | 057 | 0.60 | 0.19 - - 13.6
8 8 8 8 8 <2 - 020 | 045 [ 040 [ 0.19 0.19 | 0.19 14.4
8 8 8 8 8 2<3 65 0.21 045 | 044 | 0.19 - - 14.4
8 8 8 8 8 3-5 65 019 | 036 [ 038 [ 0.19 - - 14.4
8 8 8 8 8 10 55 019 | 035 [ 038 [ 0.19 - - 14.4
8 8 8 8 8 15 45 024 | 046 [ 049 | 0.19 - - 14.4
8 8 8 8 8 20 45 0.31 059 | 062 | 0.19 - - 14.4
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FILE:

@ For box length = 8'-0"

@ 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.

Ts s 15
T
® u '
T ™ / |
L
T —
7 L
) \
4d Min A
radius (Typ) 1 1" Max
AS1 2" Max for TS < 5"
e radius (Typ) Y
AS2 (top) 4" Min
AS3 (bottom) for TS 2 6"
T AS4 (side) "
1" @ Minimum length is equal to (Typ)
(Typ) spacing of longitudinal AS4— 1]
reinforcing plus 2" (Typ)
TS
N / / 5“; /
=4
]/ L
. j—
= .
Longitudinal /
reinforcing

CORNER OPTION "A" CORNER OPTION "B"

FILL HEIGHT 2 FT AND GREATER

& %" Min (Typ)
6" Min 2" Max (Typ)
= Longitudinal

-~ |

*_..“'[2”

|
AS2 (top) ! @ Outer cage
AS3 (bottom) circumferential AS2 (top)
reinforcement AS3 (bottom)
at groove end.

SECTION A-A

(Showing top and bottom
slab joint reinforcement.)

reinforcement

TS S TS
& AS2 ~AST / /
J4
= — ——
= / [} [} [} [} _\
4d Min / "
radius (Typ) ASS5 1" Max
for TS <5"
11— As4
4" Min
1" (Typ unless for TS 26"
T noted otherwise)
m
(Typ)
2" Max
radius .._S_AS1
(Typ)
AS3 /
]/ L /—
m
2 // __/
A Y ] L
N\ ass !/

RON

CORNER OPTION "A" CORNER OPTION "B"

FILL HEIGHT LESS THAN 2 FT

@ Length 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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Unit length (varies)

oy

No warranty of any

3" Min

ol

3" Min

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

24" Max
Safety Pipe F Eq Spa at 24" Max )
Runners I |
(if required) !
1
10" | —~—=— [ Safety
, pipe runner ——l = | e
| ' E
F i — — — — — : il
| | '
| E ®
w | a
(2 | /| L
| ! Sl
[ |
i . = = = = = = T
= ls
=
(Showing bell end connection.)
Optional Safety pipe runner
step slope (Typ) (if required)
Top face of safety end treatment g
___L ©
L) Slope @ Optional casting I}
n line for toewall £
] =
y o
! Flowline — 1
1 t ?
A \_ __L JF U UEN RO AN AN —_1
NN, @
= |€ )
5" w|s
LONGITUDINAL ELEVATION
(Showing bell end connection.)
6" @ @ Reinforcing to have
Min

1" Min cover 5"
——
T = .
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Safety pipe runner

1.D.

Pipe Dig

L— %" galvanized steel bolts
with washers and inserts

%" Threaded
insert

INSTALLATION DETAIL FOR
SAFETY PIPE RUNNERS

(If required)

Pipe Dig
0 %" galvanized steel bolts

Safety pipe with washers and inserts
runner .
\i\ Top line of
, / i safety pipe runner
v

x
©

6"

P N . .
%" Threaded D
insert - a-  ca

REQUIREMENTS FOR
CULVERT PIPES AND SAFETY PIPE RUNNERS
RCP Wall P Min Pipe Runners Required Pipe Runner Size
Pipe g Wall Required
1.D. Thickness | Thickness "D" Slope Length Single Multiple Nominal
@ Pi - . O.D. 1.D.
ipe Pipe Dia.
12" 2" 1.15" 17.00" 6:1 4.9 No |55t | 3'sto | 3500 | 3.068"
15" 2% 1.30" 20.50" 6:1 6- 5" No |, oot | 3'sTD | 350" | 3.068"
Yes, f .

18" 2 1.60" 24.00" 6:1 8- 0 No > pipes | 3'STD | 3500 | 3.088"

" " " " . A Yes, for " " i
24 3 1.95 31.00 61 | 11-3 No 5 pipes | 3'STD | 3500 | 3.068
30" 3 265" 38.50" 61 | 14'-8" No Yes 4"sTD | 4500" | 4.026"
36" 4 275" 45.50" 61 |17 - 11" Yes Yes 4"sTD | 4500" | 4.026"
42" 4y N/A 52.50" 61 | 21'- 2 Yes Yes 4sTD | 4500" | 4.026"

@ Dimension "D" is based on reinforced concrete pipe (RCP) meeting the requirements of ASTM C-76,
Class Ill, (RCP Wall "B" thickness). Adjust "D" for any other wall thickness used. For thermoplastic
pipe (TP) take into account the annular space requirements for grouted connections.

@ Slope as shown elsewhere in the plans. Slope of 6:1 or flatter is required for vehicle safety.

@"I’oewall to be used only when dimension is shown elsewhere in the plans.

@ Fill the top 4" of void between precast end treatments with concrete riprap. Concrete riprap is
considered subsidiary to the Item 467, "Safety End Treatment".

= :‘Flowline

Projection

@ Adjust clear distance between pipes to provide for the minimum distance between safety end treatments.

£
=

5

OPTION A
Pipe Dia
B d———
. %" galvanized steel bolts
Safety pipe with washers and inserts
runner

Top line of
' safety pipe runner

2 | x
%" Threaded o2 Flowline
insert
) c
©wis

OPTION B

END DETAILS FOR INSTALLATION
OF SAFETY PIPE RUNNERS

(If required)

@ Provide cement stabilized bedding and backfill in accordance with the Item 400, "Excavation and Backfill for
Structures". Bedding and backfill is considered subsidiary to the ltem 467, "Safety End Treatment". When
concrete riprap is specified around the safety end treatment, backfill as directed by Engineer.

@ Thermoplastic pipe wall thickness may vary. Adjust accordingly. Thermoplastic pipe requires the safety
end treatments to have a bell end for grouted connections.

GENERAL NOTES:

Precast safety end treatment for reinforced concrete pipe (RCP), and
thermoplastic pipe (TP) may be used for TYPE Il end treatment as
specified in Item "Safety End Treatment".

When precast safety end treatment is used as a Contractor's alternate
to mitered RCP, riprap will not be required unless noted otherwise on
the plans.

Synthetic fibers listed on the "Fibers for Concrete" Material Producer
List (MPL) may be used in lieu of steel reinforcing in riprap concrete
unless noted otherwise.

Manufacture this product in accordance with Item 467, "Safety End Treatment"
except as noted below :

A. Provide minimum reinforcing of #4 at 6" (Grade 40)
or #4 at 9" (Grade 60) each way or 6"x6" - D12 x D12
or 5"x5" - D10 x D10 welded wire reinforcement (WWR).

B. For precast (steel formed) sections, provide Class "C" concrete
(f'c = 3,600 psi).

At the option and expense of the Contractor the next larger size of
safety end treatment may be furnished; as long as the "D" dimension
cast is that of the required size of pipe.

Pipe runners are designed for a traversing load of 10,000 Lbs at yield
as recommended by Research Report 280-2F, "Safety Treatment of Roadside
Parallel-Drainage Structures”, Texas Transportation Institute, March 1981.

Provide pipe runners meeting the requirements of ASTM A53 (Type E or S,
Grade B), ASTM A500 (Grade B), or API 5LX52.

Galvanize all steel components except reinforcing steel after fabrication.
Repair galvanizing damaged during transport or construction in accordance
with the specifications.

Connect RCP using the Optional Joint for RCP detail shown or in
accordance with Item 464, "Reinforced Concrete Pipe". Connect TP by
grouting. See PBGC standard for grouted connections with TP and precast

_ — safety end treatment.
A
\ E ® Brid,
o =g e,
\ I Texas Department of Transportation Standard
s . Invert
- ; Cement stabilized
- ‘ bedding and PRECAST SAFETY END
A o backfill @
/| . o § Precast end TREATMENT
i : section may
C =L .o S be produced TYPE ” -~ PARALLEL DRAINAGE
T- R Lo SIRKID Y R n " with spigot
I . I or bell end
as required
MULTIPLE PIPE INSTALLATION OPTION WITH OPTION WITH PSET-SP
SQUARE BOTTOM INVERT BOTTOM OPTIONAL JOINT FOR RCP FILE: psetspss-20.dgn ON: RLW |CK: KLR |DW JTR |CK. GAF
(Showing joint bet RCP and @TXDOT February 2020 CONT | SECT Jos HIGHWAY
- owing joint between an
—SECTION A A precast safety end treatment.) revisions 0912] 37 232 s
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Unit Length Varies

Min Dim

| 24" Max
Safety Pipe ‘ | Eq Spa at 24" Max |
Runners | |
(if required) ' '
0"to 6" | |
12" - 24" RCP ' '
" " —=s—=— [ Safety pipe runners
4"to 8 | (if required) —J
30" - 42" RCP ' '
= 1 - - - - _
(o] ' 1
aE=3
. | |
: - -
o I I
= L - - - - - +
|
T

No warranty of any

6" Min cement stabilized
bedding & backfill

— = ——

PLAN VIEW - 12" THRU 24"

(Showing spigot end connection.)

(AN
Optional v

0"to 4"

step slope
P siop Top face of riprap
and mitered face of
[ — = = 7 safety end treatment

|
S

| Ope @

|

|

Flow line
L

Tapered End
(See table.)

| Min O.D. at

Safety pipe runner
(Typ) (if required)

0"to 6"

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

(12", Pipe O.D. Minimum , 12"

\ Pipe wall thickness (Min)

—~

LONGITUDINAL ELEVATION - 12" THRU 24"

(Showing spigot end connection.)

(Typ) |

Min

DATE:
FILE:

Wall thickness
( ' (same as pipe Dia)
| |

12"
Typ

@ Slope as shown elsewhere in the plans. Slope of
6:1 or flatter is required for vehicle safety.

Provide cement stabilized bedding and backfill
in accordance with the Item, "Excavation and
Backfill for Structures". Bedding and backfill

is considered subsidiary to the ltem 467, "Safety
End Treatment". When concrete riprap is
specified around the safety end treatment,
backfill as directed by Engineer.

@ Fill the top 4" of void between precast end
treatments with concrete riprap. Concrete
riprap is considered subsidiary to the ltem 467,
"Safety End Treatment".

@ Adjust clear distance between pipes to
provide for the minimum distance between
safety end treatments.

@ Safety pipe runners are required for multiple
pipe culverts with more than two pipes.

Pipe Dig

Safety pipe runner

I

%" Threaded
insert

INSTALLATION DETAIL

REQUIREMENTS FOR
CULVERT PIPES AND SAFETY PIPE RUNNERS
Min Min Reinf ;;piizﬁgr?trs Required Pipe Runner Sizes
0.D. |Requirements Min q
Min at Length

Pipe Wall Min Tapered (sq. in. per Max of Single Multiple Nominal
I.D. |Thickness 0O.D. End ft. of Pipe) Slope Unit Pipe Pipe Dia 0O.D. I.D.
12" 2" 16" 16" 0.07 Circ. 6:1 4'- 0" No @ 3"STD 3.500" 3.068"
15" 2" 19 %" 19" 0.07 Circ. 6:1 5'-8" No @ 3"STD 3.500" 3.068"
18" 29" 23" 21 %" 0.07 Circ. 6:1 7-3" No @ 3"STD 3.500" 3.068"
24" 3" 30" 27" 0.07 Circ. 6:1 10' - 6" No @ 3"STD 3.500" 3.068"
30" 3 %" 37" 31" 0.18 Circ. 6:1 12' - 1" No Yes 4" STD 4.500" 4.026"
36" 4" 44" 36" 0.19 Ellip. 6:1 15' - 4" Yes Yes 4" STD 4.500" 4.026"
42" 4" 51" 417" 0.23 Ellip. 6:1 18' - 7" Yes Yes 4" STD 4.500" 4.026"

%" galvanized

steel bolts with
washers and inserts

X

FOR
SAFETY PIPE RUNNERS

(If required)

Pipe Dig

Galvanized steel bolts

O%"
Safety pipe with washers and inserts
runner
\K Top line of
/ ‘ safety pipe runner

\ 1
g ° i 3 >
I < N [ o | =
3 S %" Threaded . ©olg Flowline
& 8 insert ‘
o
al § - — — | T/}
— Pipe wall
thickness
' (Min)
OPTION A
Pipe Dia

%" Galvanized steel bolts

e ——
Safety pipe with washers and inserts

runner

%" Threaded
insert

6"

Top line of
' safety pipe runner

x
©

= :— Flowline

— Pipe wall
thickness

OPTION B

(Min)

MATERIAL NOTES:

Synthetic fibers listed on the "Fibers for Concrete" Material Producer
List (MPL) may be used in lieu of steel reinforcing in riprap concrete
unless noted otherwise.

Provide pipe runners meeting the requirements of ASTM A53 (Type E
or S, Gr B), ASTM A500 Gr B, or API 5LX52.

Galvanize steel components except reinforcing steel after fabrication.
Repair galvanizing damaged during transport or construction in accordance
with the specifications.

GENERAL NOTES:

Precast safety end treatment for reinforced concrete pipe (RCP) may
be used for TYPE Il end treatment as specified in Item 467, "Safety End
Treatment".

When precast safety end treatment is used as a Contractor's alternate
to mitered RCP, riprap will not be required unless noted otherwise on
the plans.

Manufacture precast concrete end sections in accordance with Item 464,
"Reinforced Concrete Pipe" and in accordance with ASTM Specification
C-76, Class lll, Wall B for circular pipe.

Provide precast concrete end sections with a spigot or bell end for
compatibility to upstream or downstream end conditions with sufficient
annular space to allow for grout, mortar, cold applied asphalt joint
compound or pre-formed plastic gasket material.

Methods of lifting shall be provided by the manufacturer for ease of
loading, unloading and installation.

Pipe runners are designed for a traversing load of 10,000 Lbs at yield
as recommended by Research Report 280-2F, "Safety Treatment of
Roadside Parallel-Drainage Structures”, Texas Transportation Institute,
March 1981.

=t Bridge
Division
I Texas Department of Transportation Standard

PRECAST SAFETY END
TREATMENT
TYPE Il ~ PARALLEL DRAINAGE
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END DETAILS FOR INSTALLATION — po—y o R [ KR v TR o o
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No warranty of any

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

DATE:
FILE:

?’,Yt‘;rr';'gfﬁ‘;ﬁ";tf(at Cross pipe length (B CROSS PIPE LENGTHS, REQUIRED PIPE SIZES, AND RIPRAP QUANTITIES
nominal 1.D.) 2" Q2 (See table.) Q1 (See table.) 2 N Top of riprap
] 1 - I - | .
| Cross pipe | Cross pipe over | Flowline Nominal Conc Pipe Single Multi- Conditions for Cross
a = over inside outside barrel Culvert Riprap Culvert Barrel Barrel Q2 Use of Pipe
=€ ' ! barrel ! ! 1.D. (CY) Spa~G ~Q1 ~Q1 Cross Pipes Sizes
2 g %¢" Dia | | @
a|lc , through , , 12" 0.6 0 - 9" N/A 2 - 1" 1-9"
[ hole(Typ) , , 15" 07 0 - 11" N/A 2.5 2.2
- _$_-_._-é_._-_._-6_|_ f " om 10" " gn : 3" Std
NOTE: All cross pipes, calculations, and l (_ _* s - - e T 18 08 r-2 N/A 2-10 2-8 3 or more pipe culverts (3.500" 0.D.)
dimensions are based on the pipe culverts . X | End of invert S 21" 0.9 1-4" N/A 3-2" 3-1"
mitered as shown in this detail. Alternate PIPE WITH BOLTED ANCHOR P n Rocgwe 4= L | 24" 0.9 1o N/A 3.6 3.7
styles of mitered ends will require that | ) ! or " Toewall pen 1'0 proP A o P 3 . —
aplproprlate adtjudstme&tls b(ta m;d?j to the , . | 3" Min | 12 %" 12 | . - - - or more pipe culverts ”
values presented on this standard. - 3 overiap 1 30" 1.1 1 - 10" N/A 4 -2 4 - 4 2 or more pipe culverts (i o "SédD :
#6 anchor bar P with CMP 33" 1.2 -1 4.2 4. 5" 4 - 8" Al pipe culvert ' o
SIDE ELEVATION OF TYPICAL 14" (Typ) . . = 12 CERTIEN EES S ML Y pipe culvers
PIPE CULVERT MITER 30° Typ Typ 12 1'5 > PORPYT 5.5 5 10" All pipe culverts 4 5t0§th)
Typ DETAIL "A" . : — — o —
(Showing corrugated metal pipe (CMP) culvert - _ —_— 48 1.7 2'-7 5-5 6'-0 6'-7
Ej:,a‘;:: ::erilgﬂ;ie)d concrete pipe (RCP) (Showing invert with corrugated metal pipe (CMP) 54" 2.0 3 -0" 5 - 11" 6' - 9" 7' - 6"
’ culvert. Reinforced concrete pipe (RCP) culvert " Y " on v " qn ; 5" Std
] details are similar. Cross pipes not shown for 60 22 3-3 6-5 T4 §-3 All pipe culverts (5.563" 0.D.)
) . clarity.) 66" 24 3 - 3" 6'- 11" 7-10" 8- 9"
Bend first cross pipe " - - — — —
anchor bars as necessary 72 2.7 3 -4 7'- 5 8' -5 9' -4
to maintain 2" clear

@ The proper installation of the first cross pipe is critical for
vehicle safety. Place the top of the first cross pipe no more
than 6" above the flow line.

cover to toewall edge
of concrete riprap

@ Provide cross pipes, except the first bottom pipe, of the size
shown in the table. Provide a 3 1#2" standard pipe (4" O.D.)
for the first bottom pipe.

PIPE WITH ANCHOR BARS

Cross

pipe Flow line

@ Install the third cross pipe from the bottom of the culvert using
Typ a bolted connection. Ensure that riprap concrete does not flow
SECTION B-B into the cross pipe so as to permit disassembly of the bolted
connection to allow cleanout access. At the Contractor's option,
install all other cross pipes using the bolted connection details.

P

o
>
=

(Cross pipes not shown for clarity.)

k #6 anchor bar @ Match cross slope as shown elsewhere in the plans. Cross slope
x 1'-4" (Typ) of 6:1 or flatter is required for vehicle safety.

SECTION C-C @ Riprap placed beyond the limits shown will be paid for as
- o concrete riprap in accordance with Item 432, "Riprap".

CROSS PI PE DETAI LS Cross pipe (flush #6 reinforcing Min @ Quantities shown are for one end of one reinforced concrete

with top of riprap) \ anchor bar j clear pipe (RCP) culvert. For multiple pipe culverts or for corrugated

metal pipe (CMP) culverts, quantities will need to be adjusted.
~
e o rorep 5 e
(to be included 1'-6" (Typ) .

Riprap quantities are for contractor's information only.
with SET for =—— Tangent to

MATERIAL NOTES:
payment) @ N z widest portion

Synthetic fibers listed on the "Fibers for Concrete"
of pipe culvert

Cross pipe
(Typ)

Toewall

Material Producer List (MPL) may be used in lieu of steel
reinforcing in riprap concrete unless noted otherwise.

Provide cross pipes that meet the requirements of ASTM A53
(Type E or S, Gr B), ASTM A500 (Gr B), or API 5LX52.

Provide ASTM A307 bolts and nuts.

Galvanize all steel components, except concrete reinforcing, after
fabrication. Repair galvanizing damaged during transport or
construction in accordance with the specifications.

F——— Limits of riprap (to be included with SET for payment) @ SHOWING TYPICAL PIPE SHOWING CROSS PIPE GENERAL NOTES:
CULVERT AND RIPRAP WITH ANCHOR BAR .
Cross pipes @

Eq Spa at 2'-0" Max

Typ

ISOMETRIC VIEW OF _
TYPICAL INSTALLATION | o " Riprap

. Pipe culvert
Pipe Culvert
(CMP or RCP) (CMP or RCP)

Riprap

B

ﬁ

Cross pipes are designed for a traversing load of 10,000

| 6" pounds at yield as recommended by Research Report 280-2F,
| "Safety Treatment of Roadside Parallel-Drainage Structures”,

' 4"Min Q1 ) Q2 or Q1 Texas Transportation Institute, March 1981.

| T - Safety end treatments (SET) shown herein are intended for

1

1

3.6" . 20 20"

Max ~

. @ 6" Min

]
{1 Cross pipe (flush !
with top of riprap) | 2" Min . . . use in those installations where out of control vehicles are likely
/— 7" x 12" bolt hex with to traverse the openings approximately perpendicular to the
' nut and washer cross pipes.
1

0] Cross pipe (flush Construct concrete riprap and all necessary inverts in accordance

Trimmed edge of pipe culvert

1%

Cross pipe / . " - C nec A
-/ with top of ripra with the requirements of Item 432, "Riprap".
anchor bolt - - 3b" Dia I — p of riprap) Payment for riprap and toewalll is included in the Price

i | i g Bid for each Safety End Treatment.
Cross pipe F — — — P T S ——— _———--— - - -_—-—-
/ ! @@ T _‘I - I -

=t Bridge
Division
I Texas Department of Transportation Standard

3

anchor

/’
Cross pipe
with bolted

Center anchor
bolt between
pipe culverts

Anchor
N toewall —/

___________________________ | ! =)----- 7 7 | Pipe culvert
g:f;;’l[ / (CMP or RCP)
" " Ve
5 ! Flowline 7 Pipe culvert I.D. Pipe culvert

~
12 \C~ - - ! (nominal) " spa ~ G

See Detail "A"
SHOWING CROSS PIPE SETP-PD

o SAFETY END TREATMENT
FOR 12" DIATO 72" DIA
PIPE CULVERTS
TYPE Il ~ PARALLEL DRAINAGE

12"

SIDE ELEVATION OF CAST'IN'PLACE CONCRETE WITH BOLTED ANCHOR FILE: setppdse-20.dgn DN: GAF |CK: CAT |DW JRP ck: GAF

@TXDOT February 2020 CONT | SECT Jos HIGHWAY
Showi inforced te pipe (RCP) culvert. -
_ (Showing reinforced concrete pipe ( ) culver SECTION A-A oS 0912 137 232 cs
Details at corrugated metal pipe (CMP) culvert are similar.) —
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— REINF
" " _an " <10° >10°
6 5 -0 6 12 vy ® 5=10 & 10" 3" 17 -0 STEEL
3" -0" 3°-0" | qf == - ] = _\- g"
A " 9 I i~ Ny - -
Lifting Catch | @Dowel holes 3 /2 @ - rrara B Bor |Size|Spacing
:or ?;ec?s-r ! for precast [ -— Bloch \v \N B1 #4 6"
R PN
op HIYRIT | top (1M dia) I i | PIPE CONNECTION DETAIL ooe m1 By | 5 6"
N T 1 o Connecting pipes should enter within 10° L] B3 | #4 6"
© } | \¥= L 21 - - | of normal to inlet wall. If necessary, ,L c oy 12"
\—\— ~\§\\k———-k——————————| e ! | | | pipe elbow or curved approach alignment 04 B\ L. Block ® - 1-2
' ' [ I should be used to stay within this Iimit. Bar x| B out - C3-4| #4 (@
L AN AN T~ ST -T 1 — | See Cast-in-place 2°-3 ; = c 6 ©)
DY N\ It | detail for beam and N c Pz > 5
1:1K Oha U \\\ | | nose reinforcing ~ X - - Ce #4 (9)
b — 1 B F . Pickhole, pickbar _
ol ¢ | = ] 10rF3 | | f—Provice Solid Covery |ift ring or similar PLAN SECTION C-C D #4 (9
N [ ! B2 | || Kknockouts Y- lifting device E #4 12"
s - | X || os rea -z D LIFTING CATCH S
ol »| B3 : R c_ | 4 6"
i V | 32" Max Dia 5-7 Yo" Csand Cg 4" -6" H #3 4"
c P ’ " "
5 < 1 PREFABRICATED INLET Clear Opening 1'-5Y Cq K #4 9
z| - ] Dia = 22"+ %" 1T /e €& 8 BARS D L | #4 N
R i d L | @Fgr reinforcing steel and 5-5Y" C2 & o @As shown
o I ______%____ L - dimensions not shown, see x 56 1p" c1 £/5 D« 17-6 1"
C ——— © fabr icators shop drawings. 2 Sl o —
I \ LK . Structure shall be of the = 3 (3"-6" Mim
e e e e e | e\ o = - size required to accommodate L ] %
: J = | - size of pipe shown " . -
I
i 1 :] elsewhere in the plans. | 26" Mox Dig | o
Length of inlet = 6'-0"
Showing Cast-in-Place Top \\Showing Precast Top RING AND COVER DETAILS BARS C
. EJIW No V-1814 or Neenah No R5900-FTX m .
PLAN @If precast top is used, 17-g" 1 -6
- = provide 4 ~ %" dia x 1'-6" Ret T 6"
smooth bars in inlet > o o
6 -O" . walls for 1" dia holes “—¢ of Ring and > : S Ret” | |
6" 5°-0 6 17-0 Yo" 9 Yo" | Cover if used on ] S
o =) o, [ce - S
L-| B37 « rB2 rB1 eral - o - R R
- i 7 _ ~ 1" -6 |/2 "
N .2 .3 . . . . . Ic . l :O ~ 9
o | S S W 2l BARS K BARS L
1"-6" Min, 17-9" Max - -
r-T T | ~ N T Permiss Const Jt / Adjust placement of BARS G BARS H GENERAL NOTES:
| | | o @ ¢ I Cs (Cosf-in-Ploce)—/ | ¢ Ring and Cover as No alternate designs nor alternate details
ol s I 4 Dowels & \ _/_‘I a\! GE ! gggiffg:yw‘;i’hoégr‘g H §2?é1l~sbe permitted for precast or cast in place
c i o S . | . ; .
sl " ! '(f‘% ¢ I+ e ) Permiss Const Jt - Quantities shown herein are for Contractor’s
e ]2 Va2l (L -Iropp:gcgzed = \ (Precast Top) ~Th c information only. Unless otherwise shown in
T - L L] = . .
- =z | 2 -\ - — |- =7 s : H the plans, payment will be made for each inlet
N ¢ : ; (8)Lodder rung is Ductile of the type specified and for each extension.
| L a Iron, Aluminum or Y !
D= p > o ’ Back of Each five foot curb opening of extension is
c = Cast Iron .
e ? Fig= ! - * N : curb line considered "one extension" regardless of
oo I NS o o - whether placed monolithically or precast.
W T A | +| ¢, 4+® qd | — + Extension length shall be in multiples of
e ‘| F3 | c 1 —t -} o Top of Curb 5 feet. . L
£l 2 e K ° Curb inlet 1o Normal T Engineer has the option of specifying cast-
O .= ' L} urb | dat transverse _ in-place top with ring and cover or removable
9| & ' * ocoo[moeo € 2 Y slope precast top as specified elsewhere in plans.
= . g diomefer§ b (Typ ~ Shop drawings are required for Precast Inlets.
: -Const up to 48 Const Sides) In areas of conflict between reinforcing
| l_ Jt JT steel, blockouts, pipes, anchor bolts or other
AN V. N N LU LU | LN | S| N reinforcing steel, the reinforcement shall be
: . @® . . - No steeper / bent or adjusted to clear as directed by the
© ! © than 12:1 @Moﬂ:h proposed Engineer.
J curb batter Ring and cover shall conform to the
Ci- “C2 Cz- E 2 . requirements of AASHTO M306, "Standard
. A R 6" D+ 1°-0" (3'-0" Min) 6" Variable ~ see Specification for Drainage Structure Castings”.
Showing Cast-in-Place Top || Showing Precast Top Curb Details Materials shall conform o ASTM A48, Class 35B
- Gutter depression = 3" for gray iron castings or ASTM A536, Grade
ELEVATION SECTION A-A unless ofherwise noted 65-45-12 for ductile iron castings. Aluminum
See Detail A Permiss @Block out to accommodate extension on the plans alloy castings shall not be permitted.
Const Jt- if used and to place 4 Bars L
<@ - bre = ]
/ ~ [ DETAIL A Texas Department of Transportation
) . 5'-0" 6’ -0" 5'-0" B — y 4 Houston District
| | Nae (K
I
) et \ \ N 1.
ey oo N A T s INSTALL A 3 FT. (HORIZ.) x 6 IN. (VERT.)
aE ' CN ol T WHEN
. 4 Bars L to ° OPENING ON THE BACK OF THE INLE
~| 2 ' Bars D D?,{g'@gﬁ,{ cs tc“ - ™ Inlet SPECIFIED ELSEWHERE ON THE PLANS. CURB INLET TYPE C
Lo e — = o l —] MOVE STEPS AS NEEDED. NO REINFORCING (WITH OR WITHOUT EXTENSION)
o g\m\ L = 415 ON OPENING/ON 2 IN. ADJACENT TO OPENING.
05 | U cones Extension 1 Extension 2 DESIGNERS:
4\85 5 CLARIFY FLOWLINE OF OPENING AND INCLUDE HIL-C
6" 4 -6 6" 17-0" 6" Notet éf Tore*.,.ZOn o,?ed?x-r?nziog is rﬁquiqed,e .;hféqsr?lc::(ljd OPENING IN HYDRAULIC CALCULATIONS. T STODT.DoN |om 00T chTxDOTlomeDOTlcmeDOT per
5'-0" 2 -0" D e or augonicc cbove. Ro slope i o © T1xDOT Feb 2010 DIST |FED REG PROJECT NO. SHEET
n flowline of extension.
I - 2/2010 Added mote soncerni HOUS| 6 355
= H i on the back of inief.
EXTENSION ELEVATION SECTION B'B EXTENSION PLACEMENT g = g;g@e;er mo?jﬁmvednoie 10 COUNTY CONTROL | SECT | JOB [HIGHWAY
= u VONTGONERT 0912 | 37 [232] ¢S




STDD6. DGN

#5 Bars x 4'-0" Spaced
as shown with each Mat
of Pavement Reinforcing

Clr

1" Asphalt

—SSTR Rai |

r—See Frame & Grate Details

2 Layers of 30 Ib
Roofing Felt All Around

Bond Breaker —
Base

—2" Min-Wrap Felt
Foam

Around

I——G" Min Polyethylene Foam
Al'l around (6 Ib. Density)

Proj

Formed Edge or o
Full Depth Saw Cut ———— = - N
All Around oD + 1'-0 8
3'-0 %" Min.
L
To Accomodate
60" Dia. Pipe. Max.
o
#5 Bars @ 12" C-C Max. i
R
:\1 [ ] [} bov ad 3

#5 Bars @ 12" Max Eoch Way

PART SECTION AT INVERT

SECTION A-A

4

SECTION C-C

Showing Shaping Of Invert,

Pipe Entering From Adjacent Sides

Bars J @ 12" C-C
Each Wall

2°-11 5"

8 Equal Spaces 1 Y

T
rl"x 5 V@"Floleor (Typ)
Ll

2 -10"

] D

—1"x 4"Flat Bars

5"

1"x 4"Flat Bar (Typ)

;/4 " 3'% 0/ -6"
w/ %"Dia Hole
(Typical)

TYPICAL SECTION

GRATE DETAIL

¢ Frame, Grate & Inlet

3 -n

PLAN

FRAME DETATL

5" 2~ %"Dia Holes 5" .
™ Eauo Spaces | (Match Grate Spa Each Side)
4" u 4
- ( 3%"Dia Studs~Typ)
= [T
® t
3 L 6x 6x " (Typ)
8 = =]
f_ v
-
W 8 - ¥"x 6"Flat Bar (Typ)
o =5 0
w
hal
B
4T T T 1

1"

12"

/2"

—1"x 4"Flat Bar

1"x 5 Y2"Flat Bar —= |t  —

Ya"x 3"x 0'-6"Flat Bar

o

ED

Bolt (A307)w\Hex Nut,
& Lock Wash (Galv)

DETAIL

PART SECTION AT INVERT

SECTION D-D

Showing Shaping Of Invert,

Pipe Entering From Adjacent Sides

17-9"

-

BARS J (#53)

= Diameter
R = Radius

is ASTM-A36 and shall be

Cost Of Furnishing And Installing
Additional Pavement

Reinforcing, Roofing Felt And Poly-
Be Included In

The Unit Price Bid For The Type Of

Be Class C.

. 3 _on
Top of Pavement | T
. yp A
c — —— ; % /z Gap
ol b e e | 3% "x4"Stud <1y
RE | .
= ;8 I | 3
Zle U e |
716 oML 27 -4 Min. .
8 RS ] L 6x 6x V5" /2"Dia
L | . Flat
Bottom
J o o TYPICAL SECTION
of base g" oo o "
. -
Ppa— WELDMENT
2'-6" Min.
c °® To Accomodate ®
— |2 60" Dia. Pipe. Max. GENERAL NOTES:
o ]
<] £ } E‘z‘\\Mormr All steel
& r | Bead o galvanized after fabrication.
g . . :
o | N = f{ Frames, Grates,
! i 4___———"’SL””; PR R ethylene Foam Shal |
N T
_u;-;j N . [nlet Selected.
¢ e
AR Al'l Concrete Shall

Shop Drawings Will Be Required For
Precast Construction Of Inlets.

FOR TRAFFIC LOADS

IE" Texas Department of Transportation

Houston District

INLET TYPE AZ

HIL-AZ

FILE: STDD6.DGN  [on: TxDOT] cxaTxDOT [ows TxDOT [exs TxDOT] stox
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STDD8. DGN

37 -pn

(Match Grate Spa Each Side)

¢ 3%"Dia Studs~Typ)

SSTR Rai |

? 2'-11 Yo" 5" 2~ %"Dia Holes 5"
1 Y 8 Equal Spaces 1 Y, . 4"| 3 Equal Spaces | 4"
T ~
: 1"x 5 ,"Flat Bar (Typ) = ﬁ ]T ﬂ ﬁ
'—\Nji [ - : I M
- BP I [
9P __ 5 _ [ . >¢ — — °
—SSTR Rai |
ﬁ ﬂ - 3 L|_ 6x 6x Yo" (Typ)
= —1"x 4"Flat Bars 8 = —
T =T — o f_ (%]
- — ; =
Y N W 9 - ¥%"x 6"Flat Bar (Typ)
o = =
Free Area is 660 in2 _ W
- 2]
_ g Frome, Grote & Iniet s
o
e o T T T 1
~1—1 Q‘ - PLAN
1 o | p FRAME DETAIL
#5 Bars x 4'-0" Spaced ¥,"x 3"x 0/ -6"
as shown with each Mat o I | S
of Pavement Reinforcing . ﬂ i %yé’icoolli Hole TYPICAL SECTION
PLAN B GRATE DETAIL
Ifow A
r—See Frame & Grate Details 17 12
-2 Layers of 301b Roofing Felt " —1"x 4"Flat Bor
All Around | -
1"x 5 '/4"Flat Bar —m= — -
¥Ya"x 3"x 0'-6"Flat Bar - :@
1" Asphalt =J [
Bondbreaker ~ 1] T :
N P (YA -
Bose sI BN c PLAN
L ‘e e N Clr —
’ . " [ " = 1 T [y
8 3'-0 Y2 : 8" —2" Min - Wrap Felt P Y6 A{f-/% Gop Top of Grate/Frame
Formed Edge or o it @ Around Foam %" x4"Stud 7<Typ All Weldment
Full Depth Saw Cut 6" Min - Polyethylene Foam
Al'l Around (61b Density)

All Around

l __lo %ft o
:Dlj o —>| > Yo o

=
|
12"
o
|

#5 Bars @ 12"C-C Max.

SSTR Rai |

[~ 18" R.C.P. Riser

S
SECTION A-A

\\\:::§§
#5 Bars @ 12"

3
C-C Max.

L 6x 6x

V2"

/>"Dia Bolt(A307)w\Hex Nut,
Flat & Lock Wash (Galv)

TYPICAL SECTION

WELDMENT DETAIL

[*<—18" R.C.P.
Riser

¢ Frame, Grate & Inlet N g
~l o — Permissible
| — 2 Layers of 301b Roofing SlE Constr. Jt.
) 3'-0" , Felt All Around - B
.‘i'.
Top of Pavmnt R.C.P. Lateral .
See Plans for ®
Pipe Diomefer-l
o < -
A < 3 I/z "Clr w0
| Typ. *
I S|
1 | :\N ol 9

¥, "F iber Board g - 2" Min - Wrap Felt Around Foam : R Grout o ) é
Against Precast g5 | 6" Min Polyethylene | -

Coping T 7 ::::§ Foam All Around (6Ib Density) v
RASS -
R #5 Bars @ 12" C-C Max. R Gw’jivl . . °
o of 7V'v1 - —

~~—#5 Bars @ 12" C-C Max. évz;%’ ©
* Retaining #4 Bars @ 12" C-C, Or As Shown —
wall <—18" R.C.P. Riser Typical For All Sides
V~__,/<f:ziiﬁ * When Mechanically Stabilized 8" 2'-6" 8"
Earth (Mse) Retaining Walls
Are Used, Do Not Omit Reinforcing 3'-10" Square

SECTION B-B

Strips In The Vicinity Of The
Inlet. These Strips Shall Be
Adjusted Or Repositioned To

Clear Inlets In Accordance With
Wal | Manufacture’s Recommendations.

JUNCTION BOX DETAIL

Retaining Wall

Finished Grade

—

18" R.C.P.Riser

Varies

Box Culvert, Manhole,

Lateral

Trunkline, Etc.

GENERAL NOTES:

All steel is ASTM-A36 and shall be
galvanized after fabrication.

Cost Of Furnishing And Installing
Frames, Grates, Additional Pavement
Reinforcing, Roofing Felt, Poly-
ethylene Foam, Vertical Riser and
Junction Box Shall Be Included In
The Unit Price Bid For The Type Of
Inlet Selected.
All Concrete Shall Be Class C.

Shop Drawings Will Be Required For
Precast Construction Of Inlets,

d = Diameter

TYPICAL SECTION

FOR TRAFFIC LOADS

See Junction Box

Detail Below

Ig' Texas Department of Transportation

Houston District

INLET TYPE AZR

HIL-AZR

FILE: STOD8.DGN  [on: TxDOT|ckeTxDOT [ows TxDOT [ck: TxDOT [ sTox
© TxDOT 2014 DIST |FED REG| PROJECT NO. SHEET
REVISIONS HOUS| 6 357
COUNTY CONTROL [ SECT | JOB [HIGHWAY
NONTGOMERT 0912 | 37 |232| CS




stdd10. dgn

10"

Concrete Wall)

(8"

12'-0"

Variable

Digmeter + 2'-0"

5 -6"

Min.

X 14"

e

6'-0" Square

GENERAL NOTES:

Sheet For
Diagrams.

See Standard or Detail
Excavation And Backfill

All Manholes In Graded Areas Shall
Be Built To Stage I And Finished
After All Grading Operations Are
Substantial ly Completed.

* But Not Less Than 6 Inches Above
Highest Pipe.

"T" Thickness Of Shell
Larger Diameter Pipe.

Equals That Of

Optional Monolithic Or Precast Designs
Permitted. Optional Designs Shall Be
Signed & Sealed By A Registered
Professional Engineer.

‘ 32" NS
=P \|
Y- ‘\\\\\ji,/’_l 3 Outside Dia at Top of M.H. for
Yo" el e 8 Stage I Construction.
33 ;/4 "
32 Yo"
r

/4

éﬁ 3" Timber
© Planking
30" 2" x 4" Battens
42" Nail To Each Plank

With 2-20d Nails.

Heavy Duty 30"1D Ring as Required.
No.V-1419 w/ribbed cover,

RING AND COVER

Bars @
Max i mum
pical)

Max.

3 -0"

<
{ - 6’ -0" Square
: 92" SECTION X-X <@
N |
- 3w “ =
| ;& 92 & | : : |
yp ~ :
) o |0 fE====
1 I |
p "y I i
Cr= L i
D L——f—l—— —] || D
PLAN END VIEW c c i, [ I\ ) o
= |
CAST IRON MANHOLE STEPS ° : [ || : ||_L
(In Stock Local ly) T | : 1= ]:_:J_r
. ’ " — I . {
Diameter *'I -4 2- 46 Bars T
4"-10" Min. As Shown
PLAN |
OVER 12’ HEIGHT )
| PLAN . PLAN
Class "a" 9. 27-6" _ 9" Tgnp sE+|§er Assevfgf""” MONOLITHIC SEWERS PRECAST PIPE SEWERS
tonerete - | Plan/Profile Shts | |
= i 22 Top Elev As Shwn On Storm
I i LF 5 ol ; Sewer Plan/Profile Shts
. + - ~ t - c
o | o NE-X Top Elev As Shwn On Storm o AT |8 .}
| | o~ 88 Sewer Plan/Profile Shts | © "‘46
- x| v = N o C N [0} 3
i ¥ - o]
| ° T L J=8 . L
| | oo *1 o 2
#4 Bars @ 2" | ~ g":_’ 3
! 12" Max imum Clear x| £ 5 - | s
| 2| | dypica ~ (Typical) ! 17 < - S|
. _ - o .
<l 2 e 3 ° olF < g
o = . Hl Vo =
| o s 9 s o
el o oly T “15 ol
| : a|b o : =
%) 5 PLAN vle |2 3 3! .
g . 12 HEIGHT & UNDER © 1 = P o
2 bt F 2 Y - al
nl | ® N 2 |
B E | T
| ¢ wpw 9 276" 9" | IS - #4 Bars @
¥| X gloss +A Top Elev As Shwn On Storm . 12" Maximum =
§| o~ oncrete | | | | Sewer Plan/Profile Shts T (Typical) i
B . 2"
o > . T B =
| -1 T 48 ! & = |0 | Clear ® | u!*.
| - I © o i o Typical) 1
| . | §88 B"l | M < g o] ! 1l s
c N Lf| x| & D o by | i ] “le P ¥t _ 2
| s - S NE . . L)l = -|1g & : I :
| + _ - ~N| o | O o I5i o o) o o 8
g g 5 ol ~ ~£ ' | 5 =] PR i [ 2
—r -t g 2 rseee o8 sl |y BN o7 |
A + ) 2" + [s] 12" Maximum = . I% 4 Lol o Nl o e o le o
N 1.D. Of Pipe i 2 £ Ciear < 2l |[(Typicon 8. S| W | afl ¢ =lo S §
u 36" Min. 8 5| (Typicar) 2, o o A B L4 © Els ©
- | — c @ (9 E c (_:‘ 8 - - — 02 G4 o o lo o =
120 | 120 AR S E. 5| 50 6| = = o g 2 3 o 8
= cl=| = Sls L o o x Ql . _o" " ]
| gs o % = 315 a8 o 47 2 o V400" tal f
L vl o ~ st ﬁl 2 c ol o« ]
' ! § o &2 . = 5| S S [ L3 S L - ¥ e
o) | © + (] = . 8 = 8
2 g | sl sl ol 3 = o 7 T -
° - s ol MESIS - - - - i B 1%
S T R % | S ' ’
9 c LYl ¢ i Sy ~ 4
/ g 9 = °1 88 ~ >
— 1® ] o o < - (.,/_7
e \ o o Q v ® _I
| - . - * - -~ I
A (bl — a2 - a7 2 0 : 8
= I ! 2 = [ ® 8 3 T
:O b o o o E ;‘? | E 'C = g
] / Iy . I (o] =
o Id@%n / a o (1. a > °
Bl lo o ‘ oS+ ‘ o //
— T o e % s - — ] IS - Q'P_
- = 4 N — = I 3
s cm—— - - . .o o
n ] 1 =y
Cl _"C" Conc ﬂ_CI A" Conc | Cl_"C" Conc Lciass “c* L Class "A"
T Concrete Concrete
MONOL ITHIC SEWERS PRECAST PIPE SEWERS MONOL ITHIC SEWERS PRECAST PIPE SEWERS
SECTION A-A SECTION B-B SECTION C-C SECTION D-D
FOR PIPES 54" AND SMALLER FOR PIPES 60" AND LARGER

Neenah No.R1740-BTX

vulican
v, PLAN

TEMPORARY TIMBER COVER

8 '/>"Depth

of Ring—

@
o
o}
Q
@
g
o
o
Q
®
e
|

¢ Manhole

Variagble Pvmnt
(10"Min.)

Portland Cement

Treated Base

Diameter
Radius

RING AND COVER CAST

MONOLITHICALLY WITH PAVEMENT

FOR DIRECT TRAFFIC

Ig' Texas Department of Transportation

Houston District

MANHOLES
TYPE A & B

MH-A/B
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. DGN

STDD11

Outside Dimension Of Inlet

Note:No Conc Or Cem
Stab Bkfl Required In
Graded Areas.

Base & Pav.

Reinforced Conc.

#5 Bars @ 6"CC Both Woys

N
#6 Bar Bent As Shown N

Limit Of Base To Be Removed N

Not Shown N\

Cap N\

A

N

COMPLETED

Sym. About [

Cem. Stab. Backfill

Conc May Be Class "A"
Or Paving Conc.

[
[
|
7

Note:Reinforced Conc. Cap
Shal | Be Precasted & Properly

Cured Before Placing in
Position.

EXISTING

Manhole Or I[nlet Frame
To Be Removed

Exist.

P22

Asph. Surface

Base

Inside Dimension

Less /2"

| Exist. Conc.
Subgrade
Lo
#6 Bar Bent As Shown '6" ;2 L/,//
wr ! AN
SECTION A-A
DETAIL SHOWING METHOD OF CAPPING ABANDONED
MANHOLES OR INLETS (GRADED OR PAVED AREAS)
Outside Dimension Of Inlet 3 -10"
Inside Dimension Less /%" 8 /" 8 /" ;§
I - 1 = N o |
r] I r] [
Il
/l'/ 2
| -
1 I :\,"’
r1 I T I

PLAN OF BOTTOM - OTHER TYPES

~2"x4" Battens (Nail

To Each Plank With 20d Nails) o

m A AN AN

3" Plonkingﬁ ELEVATION

ELEVATION

PLAN OF BOTTOM - TYPE A

TEMPORARY COVERS FOR ALL TYPES OF INLETS

Usual 6’

.

Note:

Jointing Material

Shall Conform To

Requirements Of Item "Reinforced Concrete
Pipe." Material For Tees Shall Conform To
Requirements Of Item "Reinforced Concrete
Pipe." Payment For Tee To Be In Accordance

With Item

"Reinforced Concrete Pipe."

PRECAST STORM SEWER TEE

Pay Length Measured

Note:

PLAN VIEW

BENDING DETAIL

#12 Gage
Wire

Note:

Bending Of Proposed Pipe Sewer Or RCP In A Vertical

& /Or Horizontal Plane Shall Be Accomplished By The
Use Of A "Pipe Collar" Or A "Precast Elbow", As
Approved By The Engineer.

Price Of "Pipe Collar" Or,

"Precast Elbow"

Be Subsidiary To The Unit Prices Bid For
Item Reinforced Concrete Pipe.

Pay Length Measurement To Be Along
Horizontal ¢ & Horizontal Plane Of Pipes.

Wrap Joint With
30% x 12"Asphalt

Mortar
Or Concrete

B
Felt

N

A

U

P

|

+7 Tl

_ 1]
!

[

i

[

I
_’_

l

(
T
|
|
R
!
|
|
|
=
L

T\\\\\‘One Turn 6"

2°-0" Min. |

_

ELEVATION

x 6"
#6 Wire Mesh Or
#4 Bars @12" C-C
w/4~#4 Circular Ties

Shal |

Outside Dia. (+)

#12 Gage Wire
Handle

Variable
Variable

é&x\x%xxxx

C SECTION C-C
The Price Of Plug Shall Be Subsidiary To The Unit Bid Price For Pipe
Sewer Or RCP. Mortar Joints To Be Used As Directed By The Engineer.

Removal Of The Existing Plugs For Storm Sewer Or RCP Conns. Shall Be
Considered Incidental To Item "Excavation And Backfill For Structures.”

Concrete Plug For End Of Pipe Culvert Or Sewer

CONCRETE PLUG FOR PIPE

{1/10 T Max.

= 12*
M
N
N
—
1
Sealed With Mastic
Or Equivalent
D * . R
Suggested 1:10 - 1:15
3" Max Range
T = Wall Thickness On Top Of Box Or Pipe
D = Diameter Of Lifting Hole

Minimum Length Of Plug [s 2/3 T +/-
Minimum Diaometer At Bottom Of Plug = D - Yg"
Maximum 1/10 T Of Plug Not Seated In Lifting Hole

The Plug Shall Be Cast With The Same
Taper As The Lifting Hole.

DETAIL OF PLUG FOR LIFTING
HOLES IN RCB AND RCP

Note:

17-0"

PIPE COLLAR DETAIL

TR

= Texas Department of Transportation
A" Houston District (Bridge)

N\

MISCELLANEOQOUS
SEWER DETAILS

MSD

SECTION B-B

FILE: STDD11. DGN ON: TxDOT | ck: TxDOT ow: TxDOT | ck:

PROJECT NO.

© T1x00T Mar 2004  [pISTRICT[FED REG

SHEET

REVISIONS HOUS | 6

359

. 3/2015 2014 Specs
Diameter CONTROL | SECT | J0B |H

@

COUNTY

For Horizontal Or Vertical Placement

1GHWAY

Radius

MONTGOMERT 0912 | 37 [ 232

CS




ﬁe\-

| |
6’ -0" | | 3 0"
| |
| i |
Direction of Flow—s FEEEE—QEEDlEEL
: b
~
A
Str. 6de——s Str.Gds | =
5 N ol
! o
N [\
™M S \e‘i T < ant Gl’ode/
0 o o straid Line
B 6)(( B\’GGK
+ 5\ope
(%]
L B

PLAN

Gutter Depression

6" -0"

Curb Opening

SECTION A-A

CURB INLET ON GRADE

6 -0"

ﬁc\v

6" -0"

Direction of Flow —e

-— Direction of Flow

¢ / \
D ~
Straight Grade — = i <— Straight Grade
[t}
Curb
° I -7 Opening AN Y
' 3 e SN o, )
PN © e 7. Slope Break Line NN 3
o ox L AR
s ) G0 Str oS v
(73 (S : Cd_ OO’@ Zo/-)
C
!

PLAN

Gutter Depression

Direction of Flow

6 -0"

Curb Opening

Direction of Flow
_-—

6 -0"

SECTION D-D

CURB INLET AT SAG

varies

1'Min - 3'Max r

Round Off

Gutter Flow Line

SECTION B-B

Varies

GENERAL NOTES:

Round Off

Gutter Flow Line

SECTION C-C

‘ 17-6"Min-3"-0"Max

Base Course under Concrete Pavement shall
be full depth and shall conform to surface
depression details.

IS' Texas Department of Transportation

Houston District

GUTTER DEPRESSION DETAILS
FOR CURB INLETS

GD
P STDD12.DON  [on: TXDOT[ck:TxDOT [ow: TxDOT [ex: TxDOT] sto:
©TxDOT _ Mar 2004 DIST |FED REG PROJECT NO. SHEET
REVISIONS HOUS | 6 360
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& Monolithic Pipe —|

Natural Ground, Finished
Grade, or Subgrade Whichever
Requires Least Excavation

7

T
(Typical)

Item 400

(Typical)

EXCAVATION DETAIL

Regular Backfill
Accordance with

In

Limits of Measurement
for Excavation

MONOLITHIC PIPE

IN A PAVED OR GRADED AREA

ol

Q
Natural Ground, Finished s
Grade, or Subgrade Whichever<m| Regular Backfill In
Requires Least Excavation | Accordance with
_\ | [ I+em 400
: .o
g Sl \
- =
* A ’ L 1"for [.D. 42"or Less
a Inside % 2’ for 1.D. Greater than 42"
— Diameter
f -
-
o Limits of Measurement
" .:§<:;__’//}/ for Excavation and Cement
o T 6" Stabilized Backfill
TR

EXCAVATION & BACKFILL DETAIL

REINFORCED CONCRETE PIPE
IN A GRADED OR PAVED AREA
INCLUDING DETOURS

REINFORCED CONCRETE PIPE
EXCAVATION AND BACKFILL QUANTITIES
CULVERT OR SEWER CEMENT STABILIZED
PIPE EXCAVATION IN A BACKFILL IN A
DIA. T PAVED OR GRADED AREA PAVED OR GRADED AREA
° C.Y.PER L.F.PER C.Y.PER L.F.
Reaulor Bookfill 1 = IN. FT. FT.OF DEPTH OF PIPE
Aocordance with 2 ' 18 0.19 0.144 0.383
I+tem 400 5 £ Box Sewer or Box Culvert 24 0.23 0.165 0.478
> | ~Bottom of Subgrade 30 0.29 0.188 0.586
TR v T & 36 0.33 0.210 0.692
' g 42 0.38 0.231 0.808
_ Z ol 48 0.42 0.327 1.394
© ~I 54 0. 46 0. 349 1.560
N Oy 60 0.50 0.370 1.731
P PR 66 0.54 0.392 1.907
; | 72 0.58 0.414 2.088
. 12" o 12" 78 0.62 0. 435 2.275
H - \ 84 0.67 0.457 2.474
g Limits of Measurement
4 for Cement Stabilized
" Backfill
O o
% 4 A i 4
N X AU
MONOLITHIC PIPE
BACKFILL DETAIL Natural Ground, Finished | EXCAVATION QUANTITIES
Grade, or Subgrade Whichever
BOX CULVERTS Requires Least Excavation € Box Sewer or Box Culvert PIPE T EXCAVATION
IN A GRADED OR PAVED AREA - PIA- | [C.Y.PER L.F.PER
INCLUDING DETOURS * IR ! - IN. : FT.OF DEPTH
N ! g 36 0.417 0.142
| 4 42 0. 458 0.164
. 48 0.458 0.182
| 54 0.500 0.204
PR 60 0.583 0.228
66 0.583 0.247
12" | 12" 72 | 0.625 0.269
Limits of —L ) 78 0.625 0.287
I I
Meomir emont 84 0. 625 0.306
for Excavation
a = > - > *6“
7 Q %\%/é *
BOX CULVERTS
IN A GRADED AREA
€ Project —
Roadway Median NOTE:
Cement stabilized backfill may be omitted in

& Manhole, Inlet

Regular Backfill

' or Junction Box ?g;grgggoe with
| varies |2’-O"
| ,,——k\ — Subgrade Line W/
T |W |
g : 1
! '\ Variable J
! -
o 120
.
o ——
‘ \
H — - — _ S
V.- ~_\ j — 6"
’ X\ Cement Stabilized Backfill

Pipe Sewer,R.C.P.,or Box Culvert-

BACKFILL DETAIL

AT MANHOLE,

INLET OR JUNCTION BOX

In

x

D = Depth
H = Height
T = Thickness
R = Radius
Dia = Diameter

private driveways as indicated elsewhere
in the plans.

Rubber gaskets shall be required for all
joints on proposed cross drainage, pipe
culverts and proposed storm sewer systems,
unless otherwise shown in the plans.

Backfill with cement stabilized material will

be required for all structures under detours
unless noted otherwise in the General Notes.
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Limits of

Measurement for

Manhole Inlet or

f

Limits of
Excavation

~

Manhole Ring Cover
or Grate Inlet Cover

)y

Variable

Limits of Cement
Stabilized Backfill

12"

W 5 "ji\

Proposed
Roadway =
Structure™ /

\ K

Tre

Limits of Cement
Stabilized Backfill

Finished Excavation Junction Box Finishod
inishe \ inishe
Grade —\\\\ ! /\\\ | | Grade
B A
R 6 ' Proposed Roadway
‘e | . Structure
\ AN |
Limits of Cement : | .| FrLimits of Measurement
Stabilized Backfill _ for Excavation and
Cement Stabilized
g Backfill D
N
D z R 1] b
: I ; ~ . %
e
= oy Inside A
| { Diameter
| | Pipe
r s =+ rc or Structure
6 Width /
MA\Under 36"
N <
(See Note 4) - 7 - o
& T TR N
12n N _ 127
EXCAVATION AND BACKFILL DETAIL
MANHOLES SMALLER THAN 36 IN.
IN A PAVED OR GRADED AREAS Proposed
Structure

N.T.S.

§Manhole or Inlet (Min. 36" Dia. Pipe)

Finished Grade

AT T T T T T T LN

! : s
I Ten - S Proposed Roadway
| AV = ; ol Structure
| 1zt ’ y !
[ 12" I 2 .
Limits of Cement | ! - Subgrade Line
Stabilized Backfill - | /// |
D | L] 7] : ::]12"
| v -
Limits of : " I
Excavation — N
— : =
[ - ™M
1o - = 1 ]
{__ A - Limits of Measurement
///”f‘—‘\\\\\ 7 N Excavation
//;/’—‘\\\\ %
a SS
12" Inside Diameter Pipe 12"
or Structure Width
N Under 36" v
Y 2
N N
2 S
S §g (See Note 4)
> 2
KT N >
§$ "

EXCAVATION AND BACKFILL DETAIL

MANHOLES 36 IN. AND GREATER
IN A PAVED OR GRADED AREA

N. T.S.

-] Box Culvert or [z
Junction Box
with Manhole or
Inlet Extension

P~

12"

6"

—(See Note 4)

EXCAVATION AND BACKFILL DETAIL

JUNCTION BOXES IN A
PAVED OR GRADED AREA

Roadway

A\

Bottom of

Excavation

Min. 30" Dia. Pipe|——— |

Normal Gutter

RN

N.T.S.

Proposed
Roadway
Structure

:;;—-Limifs of Excavation

Limits of Cement
Stabilized Backfill

Limits of

Finished Grade

- ]2"

IR

Limits of
Excavation

Excavation

ﬁ%%fiwf/

12"

T 1w

WY

v

Limits of Cement
Stabilized Backfill

| Box Culvert or [
°| Junction Box [
with Manhole or]
Inlet Extension|

R

Ny - o A}
IRY /4

6"

'— (See Note 4)

EXCAVATION AND BACKFILL DETAIL

INLET EXTENSIONS ON A BOX CULVERT

IN A

{—Finished Grade or Natural Ground

12"

-

Limits of Cement
Stabilized Backfill

{ _
Depression ) 6" | N7
—_ ;T:~_ N - :
=~ - |
— = ~— Limits of
N 127 ! Excavation

Limits of Excavation

and Cement Stabilized —

Backfill

|
|
|
|
[ ~ D
| -
|
' 12"
|
|
|
. ’ N
N
N
X
' \
12" : Inside Diameter Pipe 12"
or Structure Width
Under 36"
(See Note 4)
N 6"

EXCAVATION AND BACKFILL DETAIL

CURB INLETS IN A PAVED OR GRADED AREA

N.T.S.

TO BE PAID UNDER
ITEM 400-6009
CEMENT STABILIZED
BACKFILL CINLET
OR MANHOLE)

PAVED OR GRADED AREA

N. T.S.

TABLE |

SCHEDULE FOR PAY
QUANTITIES OF CEMENT
STABILIZED BACKFILL

(SEE NOTE 1)
MANHOLE OR CEMENT STABILIZED
INLET DEPTH (D) BACKFILL IN
IN FEET CUBIC YARDS
0 through 5 5.75
> 5 through 10 8.25
greater than 10 12.75

NOTES:

1.

The Contractor is paid a fixed estimated
amount for cement stabilized backfill based
on depth (D) and Table. 1.

2. Proposed roadway structure includes pavement,
base and any subgrade.
3. For backfill of intersecting pipes and box
culverts, see "Excavation and Backfill
Diagram for Pipes and Box Culverts."
4. 6" cement stabilized backfill will be
required only for precast units.
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= Texas Department of Transportation
l Houston District
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25"

B

SRR

TS

LE Hole for 18" Dia RCP

3 %" 7% | | 3w
T

———————————— TOP ELEV

DETAIL "B"

No warranty of any

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

DETAIL "B"

r
|
|

o

% W Max ~— '=—

X b
[

[

[

[

> 1 - - L
[

[

[

[

AN t-A-—|-I
[

JI

|

|

L

% %
—W X
PLAN VIEW
Angle of entry Angle of entry
is less than is greater
or equal to 7° than 7°

PIPE CONNECTION DETAIL

Connect pipes within 7° of normal to PJB wall.
If necessary, use pipe elbow or curved approach
alignment to stay within this limit.

DATE:
FILE:

|1 1

TS

|——

(3) VERTICAL REBAR IN BASE & RISERS
C#4 @ 2" O0.C. EACH CORNER
2" TO CORNER

MAX DEPTH
RISERS

|
AS REQ'D
A

il

DSHORT/

Hole in below grade slab,
when required. See
Fabrication Note 10.

BH MIN

|
6" MIN —— |‘

~ 114" TYP
P Phe N N
7 AN
7/ AN
/ \
/ \

\

MAX HOLE DIA .
OR KO DIA

(TYP ALL SIDES)

N /
N

~ -

—

&
9
D.one e

[©))

»

|1 1"

DD,

SHRINKAGE/TEMPERATURE WHEN
REQUIRED. SEE FABRICATION NOTE 4.

(2) ADDITIONAL REBAR
#4 @ 2" O.C. EACH WALL
1" TO JOINT

—— Bsrort/ Blone

ADDITIONAL REBAR #4 EACH WALL
" 1" TO JOINT

\ (2) ADDITIONAL REBAR
#4 @ 2" O.C. EACH WALL
1" TO JOINT

| — Bsrort/ Blone
-1%" TYP

SHRINKAGE/TEMPERATURE WHEN

-~ BS

% W Max ——

FABRICATION NOTES:

Provide Grade 60 reinforcing steel or equivalent area of WWR.
Provide typical clear cover of 1 %2" to reinforcing steel at interior or exterior walls.

Eal e

steel area = 0.11 in?ft each way.

No substitution is allowed for vertical and horizontal #4 bars in corners.

Manufacture base and risers to nearest 3" increment.

Design tongue and groove joints for full closure on both shoulders. Minimum spigot depth is %.".
Provide lifting devices in conformance with Manufacturer's recommendations.

See sheet PDD for sizes, dimensions, and reinforcing steel not shown.

10. Provide hole in below grade slab only when PJB is installed with inlet type POD.

INSTALLATION NOTES:

1. Inverts (benching) to be provided by Contractor. Concrete or mortar used for invert is subsidiary
to junction box.

2. Seal tongue and groove joints with preformed or bulk mastic in conformance with Manufacturer's

©ENoO O

recommendations. Tongue and groove joints may be grouted no more than 1" between each section,

or % the joint depth, whichever is greater.

3. Do not grout rubber gasket joints without Manufacturer's recommendation.

4. For rigid pipe, cut hole in thin wall panel (KO) 4" Max, 2" Min larger than pipe OD.

5. For flexible pipe, consult boot/seal Manufacturer's specification for placement tolerance
and hole size. Center pipe in hole and install boot/seal per Manufacturer's specification.

GENERAL NOTES:

\L ASHORT/ ALONG

11/2||_><_

X&Y

SECTION A-A

Provide Class "H" concrete in accordance with Item 421 and having a minimum compressive strength of 5,000 psi.

Walls or slabs with a thickness of 8" or greater require shrinkage and temperature reinforcing steel. Provide

/ REQUIRED. SEE FABRICATION NOTE 4.

otherwise.

Cover dimensions are clear dimensions, unless noted

HL93 LOADING

=t

I Texas Department of Transportation

Bridge
Division
Standard

PRECAST JUNCTION BOX

1. Precast Junction Box consists of base slab, base unit, risers (as required), and below grade slab. FILE: prestd09-20.dgn oN: TxDOT |CK: TxDOT |DW TXDOT  |c: TxDOT
See sheet PDD for sizes. ©rx00T  February 2020 CONT | SECT J08 HIGHWAY
2. Designed according to ASTM C913. REVISIONS 0912 |37 232 Cs
3. Payment for junction box is per Item 465 "Junction Boxes, Manholes, and Inlets" by type and size.
DIST COUNTY SHEET NO.
HOU NONTGOMERT 363




No warranty of any

The use of this standard is governed by the "Texas Engineering Practice Act".
kind is made by TxDOT for any purpose whatsoever. TxDOT assumes no responsibility for the conversion

of this standard to other formats or for incorrect results or damages resulting from its use.

DISCLAIMER:

DATE:
FILE:

MAXDEPTH = 15 ft. to top of BASE SLAB MAXDEPTH = 25 ft. to top of BASE SLAB
i et s et = | 5| s
Q Q Q
o _ oo _ o _ o _ o _ c _ 2 5% <2
o tEg org 5 tEg or g 5 3y teg org 5 teg org 5 tEg oEg : 3y T oz g 5 £y %8 o
& 585 | 385 £ 585 | 582 £ e 585 | 385 £ 585 | 38% £ 585 | 385 £ B he8s | 8@g £ £8 28 28
XxY Ashort Along BS Bshort Blong w RV(\)lrS)l(SWL Dshort Dlong TS Ashort Along BS Bshort Blong w RV(\)II,S)I(SWL Dshort Dlong TS BH MIN HOLE DIA KODIA
ft. in“/ft in“/ft in in’fit in“/ft in. ft. = in“/ft in“/ft in in“/ft in“/ft in in“/ft in“/ft in. ft. in“/ft in“/ft in ft. in. in.
s 3x3 0.23 0.23 6 0.19 0.19 6 N/A 0.37 0.37 9 0.29 0.29 6 0.24 0.24 6 N/A 0.37 0.37 9 35 36 36
i 4x4 0.29 0.29 6 0.24 0.24 6 N/A 0.41 0.41 9 0.47 0.47 6 0.38 0.38 6 N/A 0.41 0.41 9 4.5 48 48
é 3x5 0.29 0.18 6 0.19 0.35 6 N/A 0.48 0.48 9 0.39 0.18 6 0.23 0.59 6 N/A 0.48 0.48 9 35 36/60 36/60
c 4x5 0.36 0.18 6 0.22 0.34 6 N/A 0.42 0.42 9 0.53 0.26 6 0.39 0.59 6 N/A 0.42 0.42 9 4.5 48/60 48/60
% 5x5 0.36 0.36 6 0.34 0.34 6 N/A 0.43 0.43 9 0.62 0.62 6 0.59 0.59 6 N/A 0.43 0.43 9 55 60 60
f 5x6 0.27 0.27 9 0.34 0.45 6 N/A 0.48 0.48 9 0.47 0.45 9 0.38 0.54 8 N/A 0.48 0.48 9 55 60/72 60/72
% 6x6 0.27 0.27 9 0.45 0.45 6 N/A 0.56 0.56 9 0.52 0.52 9 0.54 0.54 8 N/A 0.56 0.56 9 6.5 72 72
o 8x8 0.46 0.46 9 0.51 0.51 8 N/A 0.45 0.45 12 0.87 0.87 9 0.59 0.59 10 N/A 0.45 0.45 12 8.5 96 72
3x3 0.23 0.23 6 0.19 0.19 6 N/A N/A N/A N/A 0.29 0.29 6 0.24 0.24 6 N/A N/A N/A N/A 35 36 36
4x4 0.29 0.29 6 0.24 0.24 6 N/A N/A N/A N/A 0.47 0.47 6 0.38 0.38 6 N/A N/A N/A N/A 4.5 48 48
3x5 0.29 0.18 6 0.19 0.35 6 3x3 0.30 0.34 9 0.39 0.18 6 0.23 0.59 6 3x3 0.40 0.40 9 35 36/60 36/60
4x5 0.36 0.18 6 0.22 0.34 6 3x3 0.30 0.30 9 0.53 0.26 6 0.39 0.59 6 3x3 0.46 0.37 9 45 48/60 48/60
4x5 0.36 0.18 6 0.22 0.34 6 4x4 0.30 0.30 9 0.53 0.26 6 0.39 0.59 6 4x4 0.39 0.39 9 4.5 48/60 48/60
4x5 0.36 0.18 6 0.22 0.34 6 48" 0.39 0.39 9 0.53 0.26 6 0.39 0.59 6 48" 0.47 0.47 9 4.5 48/60 48/60
4x5 0.36 0.18 6 0.22 0.34 6 3x5 0.33 0.40 9 0.53 0.26 6 0.39 0.59 6 3x5 0.48 0.48 9 45 48/60 48/60
5x5 0.36 0.36 6 0.34 0.34 6 3x3 0.34 0.34 9 0.62 0.62 6 0.59 0.59 6 3x3 0.53 0.53 9 55 60 60
5x5 0.36 0.36 6 0.34 0.34 6 4x4 0.36 0.36 9 0.62 0.62 6 0.59 0.59 6 4x4 0.64 0.64 9 55 60 60
E 5x5 0.38 0.38 6 0.34 0.34 6 48" 0.36 0.36 9 0.62 0.62 6 0.59 0.59 6 48" 0.64 0.64 9 55 60 60
° 5x5 0.36 0.36 6 0.34 0.34 6 3x5 0.34 0.40 9 0.62 0.62 6 0.59 0.59 6 3x5 0.53 0.53 9 55 60 60
§ 5x6 0.31 0.31 9 0.34 0.45 6 3x3 0.34 0.34 9 0.47 0.45 9 0.38 0.54 8 3x3 0.61 0.50 9 55 60/72 60/72
E’ 5x6 0.27 0.27 9 0.34 0.45 6 4x4 0.36 0.45 9 0.47 0.45 9 0.38 0.54 8 4x4 0.74 0.57 9 55 60/72 60/72
§ 5x6 0.29 0.29 9 0.34 0.45 6 48" 0.36 0.45 9 0.47 0.45 9 0.38 0.54 8 48" 0.74 0.57 9 55 60/72 60/72
5x6 0.29 0.29 9 0.34 0.45 6 3x5 0.45 0.45 9 0.47 0.45 9 0.38 0.54 8 3x5 0.61 0.61 9 5.5 60/72 60/72
6x6 0.29 0.29 9 0.45 0.45 6 3x3 0.41 0.41 9 0.52 0.52 9 0.54 0.54 8 3x3 0.74 0.74 9 6.5 72 72
6x6 0.27 0.27 9 0.45 0.45 6 4x4 0.45 0.45 9 0.52 0.52 9 0.54 0.54 8 4x4 0.87 0.87 9 6.5 72 72
6x6 0.29 0.29 9 0.45 0.45 6 48" 0.45 0.45 9 0.52 0.52 9 0.54 0.54 8 48" 0.87 0.87 9 6.5 72 72
6x6 0.29 0.29 9 0.45 0.45 6 3x5 0.45 0.45 9 0.52 0.52 9 0.54 0.54 8 3x5 0.87 0.87 9 6.5 72 72
8x8 0.52 0.52 9 0.51 0.51 8 3x3 0.61 0.61 12 0.91 0.91 9 0.70 0.70 10 3x3 0.85 0.85 12 8.5 96 72
8x8 0.52 0.52 9 0.51 0.51 8 4x4 0.70 0.70 12 0.87 0.87 9 0.70 0.70 10 4x4 1.01 1.01 12 8.5 96 72
8x8 0.52 0.52 9 0.51 0.51 8 48" 0.70 0.70 12 0.87 0.87 9 0.70 0.70 10 48" 1.01 1.01 12 8.5 96 72
8x8 0.52 0.52 9 0.51 0.51 8 3x5 0.70 0.85 12 0.87 0.87 9 0.70 0.70 10 3x5 1.01 1.01 12 8.5 96 72
** Unless otherwise indicated.
FABRICATION NOTES: HL93 LOADING
1. Maximum spacing of reinforcement is 8". ) 2" Bridge
2. At manufacturer's option, provide cast or cored holes or thin wall panels (KO) to the Division
maximum diameter shown for each. When no penetration is required, it is acceptable I Texas Department of Transportation Standard
to provide a wall with no sectional reduction.
GENERAL NOTES: DESIGN DATA FOR
1. gF:zr:j(;a:ItanL.lngiznsﬁgétcggglisr gfe?aa;ls: slab, base unit, risers (as required), and below P RECAST BAS E AN D
2. Pre(;ast Base consists qf base slab, b‘ase unit, risers (as required)t reducing slab (as
5. Wi Height nown s forstock base it Use atook base units whenover pactica JUNCTION BOX
Smaller height base units can be used in special installation circumstances, when
noted elsewhere in the plans. Absolute minimum height of base units is 2'-6".
PDD
FILE prestd10-20.dgn on: TXDOT  [o: TxDOT [ow: TDOT  [ck: TxDOT
©rx00T  February 2020 ConT |sect 108 HIGHWAY
REVISIONS 0912 |37 232 CS
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STDD4. DGN

qB
6" GENERAL NOTES:

Where Size Of Pipes Passing Thru Inlet Exceeds
30" Increase Inside Width To Outside Diameter
Of Pipe Plus 1°-0" (OD + 1'-0").

¥

|
o
by
by
by
by
by
by
by
by
I
|
Le:]

3'-5"Min

6

See Standard or Detail Sheet For Excavation
and Backfill Diagrams.

Inlets Shall Be Built To Stage I And Finished
A - After All Grading Operations Are Substantially

Completed.
| _3-swin | o0
Frames And Grates May Be Gray Cast Iron.

' -8"Max
17-10"

I
0 O
I

I |
I | | I |
I [

6’ -8"Max
BAR A (#4) BAR L (#4) Shop Drawings Will Be Required For Precast
— - Construction Of Inlets.
R |
e~
_PLAN 3-10" Min
3'-10" Min 7'-1 2" Mox
| 71 1, Max 8"Min , 2 -6" , 8"Min
Top Elevation As X 3’ -9"Max ‘ 3’ -9"Max
Shown In Plans
co ] [ Bar A Bar A
g = - o] #4 Bars @ Eq Spa Both Ways (Typ)
w2 ] s | ] s == == When "X" = 1-0" (12"Max Spa)
oCc|N
28]
v - = 8" oD + 1'-0" 8"
T 2" -6"Min
L
8" oD+ 1°-0 ® 2" (Typ)| o 2" (Typ)
c - 27 -6"Min - P L
o 8 — ol
s @l «| =4 Bars o Inlet To Accomadate
S s | 2| ©| er2'c-c Pipe Dia Up To 60"
Ll (2208l 5| | Both Ways<= e
2|9 24l Z| O Typical D) 3'-2" Square 2'-5 ¥" Square
oL . [ 1/ n s _an 1/ w
(=) g >__Mor+tar 4 T o 3/, 2'-6 3 5 " Y™ 1Y 1 V6™ 1 Vs 1 Vi e
- 3w "
g . ¥, . ;‘ 39 (31 (35113 %1 3% 3% | e
2 as2 = © S =
sods " bl 2 N
= B g 0 ¥ ® ® =
© : 3 o
O OO_L o ) 4::"44 ° o 97 _ _ _ _ _____1T__ _ ﬂ ©
. Bars L @ 12" 3 V" f
* But Not Less Than Six Inches < 4
Over Highest Entering Pipe. SECTION A-A Along Outside Face  SECTION B-B SECTION THRU FRAME SECTION THRU GRATE
TYPE A INLET FRAME AND GRATE
Neenah No.R3418-A
EJIW No.V-4880-1
NOT FOR TRAFFIC LOADS
= Texas Department of Transportation
I Houston District
UReg.Sagt
A INLET TYPE A
PART SECTION AT INVERT SECTION C-C PART SECTION AT INVERT SECTION D-D
Showing Shaping Of Invert, Pipe Entering From Adjacent Sides Showing Shaping Of Invert, Pipe Entering From Opposite Sides H I L - A
FILE:  STDD4. DON [on: TXDOT[ cx: TxDOT [ow: TxDOT [ ck: TxDOT [ s70:
© T1x00T 2014 DIST |FED RE(] PROJECT NO. SHEET
REVISIONS HOUS | 6 365
d = Diameter 9/30/2016:Removed Manhole Steps COUNTY CONTROL [ SECT | JOB |H1GHWAY
MONTGONERT 0912 | 37 |232|CS




STANDARD HCFCD NOTES FOR CONSTRUCTION DRAWINGS

10.

LHRA will invite the Harris County Flood Control District (HCFCD) to the preconstruction meeting. An invitation will be sent to the following address at least two weeks prior
to the meeting:

Harris County Flood Control District, Property Management Department
Attn: Development Coordination and Inspection Section (DCIS)

9900 Northwest Freeway, Houston, Texas 77092

Fax: 713-684-4212

Email: DCISe@hcfcd.org

Obtain and comply with applicable City, County, State, and Federal permits and approvals. Obtain a permit (notification) from Harris County to enter Harris County Flood Control

District (HCFCD) Right-of-Way. Deliver to HCFCD's Development Coordination and Inspection Section the completed Pre-Construction Notification Form (See Appendix B of HCFCD

site http://www.hcfcd. org/downloads/manuals/HCFCD *PCPMxDec2010.pdf). Include with this delivery a copy of the approved construction drawings and a copy of any Section 404

Corps of Engineers individual permit(s). The address for delivery is listed above. Submit notifications by regular mail, email, or fax. For minor projects, only the title sheet

and any plan sheets showing HCFCD Right-of-Way need to be submitted. Ensure this pre-construction notification is received by the HCFCD at least four calendar days prior to construction.

Protect, maintain, and restore existing backslope drainage systems.

Before installing outfall(s), verify that the channel and pipe flow line(s) are in accordance with the applicable HCFCD standards in the plans. Resolve any discrepancies before
construction in cooperation with the responsible Design Engineer. No water should remain in the facility during normal water surface conditions in the channel/waterway.

For wet bottom detention basins, ensure no water is above the design level in the wet bottom during normal water surface conditions in the channel/waterway.

Within HCFCD Right-of-Way, perform earthwork in accordance with TxDOT ITEM 110 - EXCAVATION (CHANNEL), ITEM 110 - EXCAVATION (SPECIAL), ITEM 132 - EMBANKMENT (FINAL)
(ORD COMP) (TY C). Perform any excavation and backfill for structures in accordance with Item 400.

Backslope swale and interceptor structure elevations and locations shown on the plans are approximate. Final elevations and locations will be field verified by the Engineer and
HCFCD’s Development Coordination and Inspection Section before installation.

Maintain flow in channel during construction and restore the channel to original condition.

Remove excavated material from HCFCD Right-of-Way. Do not place fill within a designated flood plain area without first obtaining a fill permit from the appropriate jurisdictional
authority. With HCFCD's written approval, the Contractor may place embankment material temporarily within HCFCD Right-of-Way for up to two days. The maximum height of this
temporary material is 5 ft. and the minimum distance to the edge of the waterway slope is 3 ft.

Do not cast or mix any materials within HCFCD Right-of-Way.

Establish turf grass on disturbed areas within the channel or detention Right-of-Way, except the channel bottom and where structural erosion measures are used. Minimum acceptance
criteria for vegetative cover is 70% with no erosion or rills deeper than 4 in. See Houston District Standard "Fertilizer, Seed, Sod, Straw, Compost, and Water", for seeding
requirements. If block sod is called for on channel side slopes, pin each block with four 6-in. by 1-in. by 6-in. 11 gauge steel "U" staples.

After the Contractor informs the Engineer that the work performed within HCFCD's Right-of-Way is ready for HCFCD's final inspection, the Engineer will schedule HCFCD's
final inspection at least one month before LHRA's acceptance of project from the Contractor.

For the final HCFCD inspection request, LHRA will submit the standard certification letter (See Appendix B of HCFCD site http://www. hcfcd. org/downloads/manuals/HCFCD
*PCPMxDec?2010. pdf), along with record drawings of work performed within HCFCD's Right-of-Way, to the HCFCD’s Development Coordination and Inspection Section requesting

final inspection of items constructed in the HCFCD’'s Right-of-Way. Before requesting inspection, stake and flag Harris County Flood Control’s Right-of-Way and/or easements.
This flagging will be incidental to the work performed within the HCFCD Right-of-Way.

[f deficiencies are found by HCFCD inspectors, LHRA will immediately schedule a follow-up inspection and the Contractor will address any
HCFCD comments in a timely manner. =t Texas Department of Transportation
l Houston District
Before project acceptance by LHRA from the Contractor, LHRA must receive a Letter of Final Acceptance from the HCFCD approving the work
performed within their Right-of-Way. HARRIS COUNTY FLOOD
CONTROL DISTRICT NOTES
HCFCD-N
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1

OPTION

ITEM 432-6033 RIPRAP

REMOVE
STONE_PROTECTION . 1FT 2-3/4 IN. DIA
Els IN.) ) — I—'M—Iff EXISTING PIPE VN, AN XN 2/ borks B urs
) v WRAP JOINT WITH TIMBER L%SE’XLEUNI’D 1 IN.
TIMBER BENT FOR OUTFALLS 48 IN. DIA. 33 SEE TYPICAL 304 X 12 IN. 2
S AND LARGER. SEE NOTE 4 AND O e AL ASPHALT FELT Z
N Y TIMBER BENT DETAIL. “
& g i
) A NEW PIPE ; = T 7 v
CMP |
Q | |
N SEE NOTE 3. |1 PIPE DIA.
‘S ~ SEE NOTE 2. EXISTING PIPE L ! ! PIpe g
CEM STAB | R | \ ?.JE&RX 12N~
CEM STAB SAND PER . 1/2 N, E:(’;%TING
30" DESIRABLE OR AS SAND PER z | ITEM 400 HERaaaiae RN -
SHOWN ELSEWHERE ITEM 400 SLOPE 6 IN. oIz . N /
SEE NOTE 1 IN PLANS 20 FT. (MIN.) ' FABRICATED_ELBOW CONCRETE COLLAR £
SECTION NG LR R SR B sewnere DETAIL s oo pe N
SECTION IN' PLANS. === o ]j -
BEDDING SEE NOTE 4.
ChaNEL PROPOSED CMP DETAIL PIPE_ADJUSTMENT DETAIL NOTE A R
BOTTOM 24—INCH TO 42—INCH DIAMETER THIS DETAIL OF CENTERLINE OF ANY To-BXTEND 1 N
| 5 FTMIN PIPE END ALIGNING WITH CHANNEL SIDE PAST NUT.
! e SLOPE IS OF UTMOST IMPORTANCE. THIS
| REMOVE EXISTING PIPE gA:lB MIN. DETAIL SHALL SUPERSEDE ANY OTHER ELEVATION
| SN0 R DETAILS/PIPE LENGTHS SHOWN ELSEWHERE
(WITHIN_ HCFCD IN PLANS. TOP OF TIMBER BENT
* ¥ PLAN ROW) EXPOSED ABOVE SLOPE
6 FT.
3 FT. MIN.
TIMBER BENT FOR OUTFALLS FABRICATED ELBOW
48 IN. DIA. AND LARGER
MAINTENANCE BERM % | MANHOLE SEE TIMBER BENT DETAL. AND LENGTHS ARE SHOWN ELSEWHERE
cMP Q IN PLANS. FILL RIPRAP VOIDS
DO_NOT WITH TOPSOIL_PLUS 4
TIMBER BENT FOR OUTFALLS BLOCK PIPE ADD 6 IN.” TOPSOIL
48 IN. DIA. AND LARGER FILL RIPRAP VOIDS !
SEE TIMBER BENT DETAIL. NS\~ WITH TOPSOIL PLUS | cem sme SEE NOTE B8 j
SEE NOTE 4. | é%l\JlEg IN. TOPSOIL TTEM 400

TOPSQIL
(6 IN.)

X%

g,
CEM STAB //
SAND

SEE NOTE BB

Y
EXISTING PIPE

CEM_STAB
SAND PER SEE TYPICAL CONCRETE
ITEM 400 COLLAR DETAIL.

1]
| ||__SLOPE 6 IN.

| 20 FT (MIN.) FABRICATED ELBOW

ONLY IF DETAILED ELEVATIONS
AND LENGTHS ARE SHOWN ELSEWHERE
IN PLANS

PIPE _ADJUSTMENT DETAIL
48—INCH AND LARGER DIAMETER

SECTION

CMP_BAND

COUPLER DETAIL ~

SEE NOTE 2. -

NOTE BB

TOPSOIL EXTENDS DOWN ONLY
TO OHWE ([F APPLICABLE) OR
TO NORMAL WATER ELEVATION,

WHICHEVER IS HIGHER. REQUIRED ONLY

FOR 48—INCH CMP AND LARGER OUTFALLS

SAND PER
ITEM 400
8 IN. DIA. PILE

RIPRAP m

TIMBER BENT DETAIL

TYPICAL SECTION

B2
! D
AN e
SEM 400, ‘ CONCRETE
SLOPE 6 IN.
*% ! 20 FT. (MIN.) !
38 PIPE ELEY ON OPPOSITE SECTION
BANK, WHICHEVER IS SMALLER, ——

CORRUGATED GALVANIZED STEEL PIPE (TYPE 1)
(WITHIN HCFCD ROW)

STRUCTURE LAYOUT 2 - 2/3" X 1/2" CORRUGATION 3° X 1" & 5 X 1" CORRUGATION
* *
. F _SHEET THICKNESS . _SHEET THICKNESS . EXTENT OF
H(PI:)D'A MIN(. l;.l. . H . KNI Ml(':n ;ILL . (n)l KN . . THICKENED AREA
} n. ) in.
FILL RIPRAP VOIDS - %9 (in) {mm) 9% 4 FT.
;JITH :Il:gg §8IL gbugﬂ 24 12 16 064 1.63 —_ —_ —_ —_ 4 FT. MIN.
IN L WVER.
ITEM 160-6005 FURNISH 30 12 15 064 163 - - - - Z\ShLvANZED BT
2 20 MIN, FT. AND PLACE TOP SOIL. » " " oo o — — — — oo 321,(5 X
s -"J" BOLTS, UIVALENT,
Ser e e e be fToe bw JLe Lo be [ow T R
28 T ¢ ! 48 12 16 064 163 12 16 064 1.63 THRoUGH PIPE.
in WZ SEE NOTE BB 54 12 14 079 201 12 16 .064 1.63
I\ L] @ CHANNEL 53 60 15 12 .109 2.77 12 16 064 1.63 - -
v ogh . 65 B 12 100 277 s 1 064 1,63 ! T0E OF SLOPE
% “a 72 18 10 138 3.51 15 16 064 163 Al oo PLAN
<,®_ NESTS 3 @ 5 LY 78 18 8 168 427 I8 16 054 1.63 TRIM PIPE FLUSH —
- ) . ITEM 432-6033 RIPRAP WITH CHANNEL
m | STONE_ PROTECTION) 84 18 8 168 427 18 14 079 2.01 LINING
N | - J E—T 18 IN) 2 - - - - 18 14 079 2.01 VARIES BASED ON PIPE_OUTFALL NOTES FOR EXISTING CHANNEL LINING
T 96 — — — — 18 14 079 2.01 S RGN 1. WHEN PLACING THROUGH EXISTING CHANNEL
A 0T VERTICAL LINING, SAW-CUT 1 INCH ANG REWCVE 4 FEET
2 J . 7% X 2. EXPOSE A MIN. OF 18 INCHES OF STEEL.
a% 3 3 MINIMUM DEPTH OF COVER ABOVE TOP OF PIPE
:gt TYPICAL RIPRAP_LINING MAXIMUM DEPTH OF COVER ABOVE TOP OF PIPE IS 20 FEET. Iy SENENT STABILIZED |
% DETAIL=SIDE_SLOPE ONLY [
STORM_SEWER OUTFALL NOTES
/ - SECTION PIPE OUTFALL DETAILS
TOP SOIL OVER RIPRAP 1. INSTALL OUTFALLS 48 INCHES OR LARGER, AND STORM SEWER (FOR OUTFALLS 24-42 INCH DIA)

OUTFALLS OF ANY DIAMETER, WITH RIPRAP EROSION DIMENSIONED
AS SHOWN IN “TYPICAL STORM SEWER OUTFALL STRUCTURE LAYQUT."

REINF. STEEL
SYMMETRICAL Era
ABOUT Q.

2. IN ANY HCFCD'S DETENTION BASIN(S), SET FLOWLINE OF OUTFALL AT TOE OF SLOPE.
IN CHANNEL, USE ELEVATION INDICATED IN TABLE 1 OR 1 FOOT ABOVE NORMAL WATER
LEVEL, WHICHEVER IS HIGHER.

PROVIDE AND PLACE STRUCTURAL CONCRETE CLASS "C" WITH §4 BARS (GRADE 40)12 INCH ON
CENTER EACH WAY FOR - COLLARS ONLY.

©

y 4 Houston District

—# Texas Department of Transportation

M‘ FILL RIPRAP VOIDS
WITH TOP SOIL™ PLUS
6 IN TOP SOIL COVER.
ITEM 160-6005 FURNISH
AND PLACE TOP SOIL.
20 MIN. FT. CHANNEL
—
|
. z
N l = ——~4 of L SEE NOTE 88
oyl p
; &
i ’
5 ITEM 432-6033 RIPRAP
T T By ® STONE _PROTECTION)
I = H D 18 IN.)
TEM 432-6033 RIPRAP T
isrgné PROTECTIOIN)A 21 ‘ SECTION
18 IN.)
SECTION
(A—=£ TYPICAL RIPRAP
AT CONCRETE CHANNEL LINING

»

L4

PIPE OUTFALL IN CHANNELS

. PROVIDE TIMBER BENT PER ITEM 490, "TIMBER STRUCTURES,” NO DIRECT PAY.
PLACE_CORRUGATED METAL PIPE IN ACCORDANCE WITH ITEM 460, "CORRUGATED METAL
PIPE."

6. PROVIDE AND PLACE CEMENT STABILIZED BACKFILL AND STRUCTURAL EXCAVATION IN
ACCORDANCE WITH ITEM 400, "EXCAVATION AND BACKFILL FOR STRUCTURES.”

HCFCD

STORM SEWER
OUTFALL DETAILS

PIPE OUTLET INVERT (FLOW LINE) @
20 FT 1 FOOT ABOVE CHANNEL FLOWLINE

60 FT AT TQE OF SLOPE

AT TOE OF SLOPE

BOTTOM WIDTH

@
=
v
S|
]

TABLE 1

THESE ARE GENERAL DETAILS AND NOTES. IF THERE ARE ANY DISCREPANCIES
BETWEEN THIS STANDARD AND THE DETAILED SEALED DRAINAGE PLANS. THE
SEALED PLANS WILL OVERRIDE. THE ONLY EXCEPTION [S NOTE AA ABOVE.

DESIGNER TO CONSULT WITH DISTRICT ENVIRONMENTAL SECTION TO DETERMINE
IF OUTFALL IS OR IS NOT JURISDICTIONAL. I[F JURISDICTIONAL, REQUEST
ORDINARY HIGH WATER ELEVATION AND CORP OF ENGINEER'S PERMIT FROM
ENVIRONMENTAL SECTION FOR ANY WORK BELOW ORDINARY HIGH WATER ELEVATION.

HCFCD-SSOD
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WATER CONSTRUCTION NOTES

1) WATER LINES SHALL BE CONSTRUCTED IN
ACCORDANCE WITH THE LATEST CITY OF HOUSTON
INFRASTRUCTURE DESIGN MANUAL, STANDARD
SPECIFICATION, AND CONSTRUCTION DETAILS.

2) ALL 4 THROUGH 12 INCHED WATER LINE TO BE
AWWA C-900 PVC DR-18 BLUE PRESSURE RATED WATER
MAIN WITH 2 INCHES AND SMALLER WATER SERVICE LINE
TO BE CONTINUOUS TYPE K COPPER TUBING PER COH
STANDARD SPECIFICATION SECTION 02503. ALL 4 THRU
54 INCHES DI PIPE WATER LINES SHALL BE AWWA C151
WITH INSIDE LINING WITH AWWA C104 AND DOUBLE
WRAPPED WITH 8-MIL POLYETHYLENE SHEETS.

3) CONCRETE THRUST BLOCKS SHALL BE PROVIDED AS
NECESSARY TO PREVENT PIPE MOVEMENT. USE
RESTRAINED JOINTS WHERE PREVENTING MOVEMENT OF
16" OR GREATER PIPE IS NECESSARY DUE TO THRUST.

4) ALL WATER LINES UNDER PROPOSED OR FUTURE
PAVING AND TO A POINT OF ONE (1) FOOT BACK OF ALL
PROPOSED OR FUTURE CURBS SHALL BE ENCASED IN
BANK SAND TO 12" OVER PIPE AND BACKFILLED WITH
CEMENT STABILIZED SAND TO WITHIN ONE (1) FOOT OF
SUBGRADE.

5) ALL WATER LINE AND SEWER LINE CROSSINGS
SHALL BE CONSTRUCTED PER CITY OF HOUSTON AND TCEQ
REGULATIONS.

6) ALL WATER VALVES SHALL BE SUPPLIED AND INS
TALLED IN ACCORDANCE WITH THE LATEST EDITION OF
AWWA C-500 AND SHALL BE OF THE RESILIENT SEAT
TYPE.

7) ALL WATER LINES TO BE DISINFECTED IN
CONFORMANCE WITH AWWA C-651 AND THE TEXAS STATE
DEPARTMENT OF HEALTH. AT LEAST ONE
BACTERIOLOGICAL SAMPLE SHALL BE COLLECTED FOR
EVERY 1,000 LINEAR FEET OF WATER LINE AND SHALL
BE REPEATED IF CONTMINATION PERSISTS.

8) ALL BELOW GRADE VALVES SHALL BE GASKETED,
HUB-END GATE VALVES WITH A CAST IRON BOX, EXCEPT
WHERE FLANGES ARE CALLED OUT ON THE PLANS.

9) PROVIDE PVC FITTINGS AND PRESSURE
FITTINGS PER ANSI A21.53 AND ANSI A21.10 OR
PUSH ON FITTINGS PER MINIMUM STANDARD PRESSURE
RATED AT 150 PSIG.

10) HYDROSTATIC TESTING: ALL WATER PIPE SHALL BE
TESTED FOR LEAKAGE IN ACCORDANCE WITH THE
LATEST CITY OF HOUSTON STANDARD CONSTRUCTION
SPECIFICATIONS. TESTS ARE TO BE PERFORMED ON THE
ENTIRE FOOTAGE OF WATER PIPE LINE INCLUDED IN THE
PROJECT.

T ALL WATER LINES TO HAVE 4° MINIMUM COVER TO
FINISHED GRADE AND MINIMUM 12" CLEARANCE TO OTHER
UTILITIES AT CROSSING UNLESS OTHERWISE NOTED ON
PLANS. ALL WATER LINE INSTALLED OVER 8° DEEP
SHALL UTILIZE RESTRAINED JOINT FITTINGS.

12)  CONTRACTOR SHALL KEEP WATER PIPE CLEAN AND WITH SLOPED BACKFILL ADDED FOR STORM WATER TO MHS EXPOSED REBARS WELDED TO THE FRAME OR OTHER & SWPPP

CAPPED (OR OTHERWISE EFFECTIVELY COVERED) OPEN DRAIN AWAY FROM MANHOLE RIM. EQUALLY SECURED METHODS TO PREVENT MH COVER/FRAME

PIPE ENDS TO EXCLUDE INSECTS, ANIMALS OR OTHER BLOW-OFFS/EJECTIONS.

SOURCES OF CONTAMINATION FROM UNFINISHED PIPE ST T TOTSTATe] crre o vousron ves T |

LINES AT TIMES WHEN CONSTRUCTION IS NOT IN CHECKED: 6 |TEXAS| SEE TITILE SHEET Cs

PROGRESS. SHEET 1 OF 2 DRAWN: R I v o8
CHECKED: Hou_vonteomery 0912 [ 37 | 232 378

SANITARY SEWERS NOTES

1. ALL SEWERS SHALL BE CONSTRUCTED IN ACCORDANCE
WITH THE CITY OF HOUSTON STANDARD CONSTRUCTION
SPECIFICATIONS FOR WASTEWATER COLLECTION SYSTEMS,
WATER LINES, STORM DRAINAGE, STREET PAVING, AND
TRAFFIC AND ALL CURRENT AMENDMENTS THERETO AND BE
SUBJECT TO A STANDARD EXFILTRATION TEST. TESTS
ARE TO BE PERFORMED ON THE TOTAL FOOTAGE OF SEWER
LINE INCLUDED IN THE PROJECT. REQUIREMENTS OF
TEXAS ADMINISTRATIVE CODE, TITLE 30 CHAPTER 317,
DESIGN CRITERIA FOR SEWERAGE SYSTEMS SHALL GOVERN
WHERE CONFLICTS EXIST EXCEPT WHERE CITY
REQUIREMENTS ARE MORE STRINGENT.

2. ALL MANHOLES ARE TO BE PER CITY OF HOUSTON
STANDARD DETAILS DRAWING NUMBERS 02082-01,
02082-02, 02082N-02, 02082-03, AND 02082N-03
UNLESS OTHERWISE NOTED. USE 2010 VERSION AS
APPLICABLE.

3. SANITARY SEWER MANHOLES WILL HAVE BEDDING AND
BACKFILL PER CITY OF HOUSTON STANDARD DETAILS
DRAWING NO. 02317-08 UNLESS OTHERWISE NOTED.

4. SANITARY SEWER PIPE 6 INCHES AND SMALLER SHALL
BE SCHEDULE 40 PVC. SANITARY SEWER PIPE 8 INCHES
AND LARGER SHALL BE SDR-26 PVC.

5. ALL SDR-26 PVC PIPE SHALL MEET ASTM
SPECIFICATION D3034 AND USE FULL BODIED SDR-26
PVC FITTINGS WITH APPROPRIATE ADAPTERS AND SHALL
HAVE A CELL CLASSIFICATION OF 12364-B AS DEFINED
IN ASTM D-1784 AND SHALL HAVE DIP SIZE OD AND
RUBBER GASKET BELL-AND-SPIGOT TYPE JOINT ENDS,
UNLESS OTHERWISE NOTED.

6. AWWA C-900 DR-18 PVC PIPE USES EITHER AWWA
C900 DR-18 PVC FITTINGS OR DIP FITTINGS.

7. ALL SANITARY SEWER LINES UNDER PROPOSED OR
FUTURE PAVEMENT AND TO A POINT ONE (1) FOOT BACK
OF ALL PROPOSED OR FUTURE CURBS SHALL HAVE
BEDDING PER CITY OF HOUSTON STANDARD DETAILS
DRAWING NUMBERS 02317-01, 02317-02, OR 02317-03
AS APPLICABLE, WITH 1 SACK CEMENT/CY STABILIZED
SAND BACKFILL UP TO THE BOTTOM OF THE PAVEMENT
SUBGRADE. 100 PSI PERFORMANCE RESULTS ARE STILL
REQUIRED.

8. ALL SANITARY SEWERS CROSSING WATER LINES WITH
A CLEARANCE BETWEEN 12 INCHES AND 9 FEET SHALL
HAVE A MINIMUM OF ONE 18 JOINT OF 150 PSI DUCTILE
[RON OR (GREEN) C900 PVC PIPE MEETING ASTM
SPECIFICATION D2241 CENTERED ON WATER LINE. WHEN
WATER LINE IS BELOW SANITARY SEWER PROVIDE
MINIMUM 2 FOOT SEPARATION.

9. CONTRACTOR SHALL PROVIDE A MINIMUM HORIZONTAL
CLEARANCE OF 9 FEET BETWEEN WATER LINES AND
SANITARY SEWER MANHOLES AND LINES.

10. SANITARY SEWER MANHOLE RIMS OUTSIDE OF
PROPOSED PAVING WILL BE SET 3- 6 INCHES ABOVE THE
SURROUNDING LEVEL FINISHED GRADE AFTER PAVING

1T1.IN WET STABLE TRENCH AREAS USE BEDDING PER
CITY OF HOUSTON STANDARD DETAILS DRAWING NUMBER
02317-02 (2002).

12. DEFLECTION TEST: DEFLECTION TESTS SHALL BE
PERFORMED ON ALL FLEXIBLE AND SEMI-RIGID SEWER
PIPE. THE TEST SHALL BE CONDUCTED AFTER THE FINAL
BACKFILL HAS BEEN IN PLACE AT LEAST 30 DAYS. NO
PIPE SHALL EXCEED A DEFLECTION OF 5% IF THE
DEFLECTION TEST IS TO BE RUN USING A RIGID
MANDREL, IT SHALL HAVE A DIAMETER EQUAL TO 95% OF
THE INSIDE DIAMETER OF THE PIPE. THE TEST SHALL
BE PERFORMED AS PER 30 TAC 317.2 LATEST AMENDMENT
AND WITHOUT MECHANICAL PULLING DEVICES. NO
BALL-TYPE MANDREL IS ALLOWED.

13. INFILTRATION, EXFILTRATION OR LOW-PRESSURE
AIR TEST: EITHER OF THE FOLLOWING TESTS SHALL BE
PERFORMED AS PER TAC, TITLE 30 317.2 WITHIN THE
SPECIFIED TOLERANCES ON ALL GRAVITY SEWERS.

A.  INFILTRATION OR EXFILTRATION TEST: TOTAL
LEAKAGE AS DETERMINED BY A HYDROSTATIC HEAD TEST
SHALL NOT EXCEED 50 GALLONS PER INCH DIAMETER PER
MILE OF PIPE PER 24 HOURS AT A MINIMUM TEST HEAD
OF TWO (2) FEET.

B. LOW-PRESSURE AIR TEST: PERFORM TEST ACCORDING
TO UNI-B-6-90 OR OTHER APPROPRIATE PROCEDURES.
FOR SECTIONS OF PIPE LESS THAN 36 (INCH) AVERAGE
INSIDE DIAMETER, THE MINIMUM ALLOWABLE TIME FOR
PRESSURE DROP FROM 3.5 P.S.I.G. TO 2.5 P.S.I.G.
SHALL BE AS FOLLOWS:

6340 SECONDS OR 0.855(L) FOR TEST LENGTHS GREATER

THAN 398

8454 SECONDS OR 1.520(L) FOR TEST LENGTHS GREATER

THAN 298

10567 SECONDS OR 2.374(L) FOR TEST LENGTHS
GREATER THAN 239

15850 SECONDS OR 5.342(L) FOR TEST LENGTHS
GREATER THAN 159

181020 SECONDS OR 7.693(L) FOR TEST LENGTHS
GREATER THAN 133

WHERE L = LENGTH OF LINE OF SAME PIPE SIZE IN
FEET.

14. SAN. S. E.INDICATES SANITARY SEWER EASEMENT

15. FOR SANITARY MANHOLE (MH) RIMS SET INSIDE OF
OR @ CURB & GUTTER PAVEMENT AND/OR BELOW T.C., MH
RIMS WILL BE SET FLUSHED WITH AN ABUTTING PAVED
SURFACE. THE (VALCUN, NEENAH OR EQUAL) HEAVY DUTY
BOLTED SOLID MH COVER SHALL BE PROPERLY (AND
SECURELY) ATTACHED AND SEALED TO ITS COMPATIBLE
GASKETED FRAME BY USING BOTH A NEOPRENE GASKET
AND (AT LEAST) 4 COUNTER-SUNK HEXHEAD COARSE
THREADED -13 UNC STAINLESS STEEL BOLTS. THE HEAVY
DUTY FRAME MH COVER SHALL BE SOLID (NO AIR
HOLES). SAID FRAME SHALL BE BOTH EMBEDDED INTO
THE MHS TOP ALSO SECURELY ANCHORED TO THE
UNDERLYING MH STRUCTURE WITH EITHER SECURELY
ATTACHED EMBEDDED ANCHOR BOLTS OR THE CONCRETE
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SWPPP CONSTRUCTION NOTES

7. CONTRACTOR SHALL IMPLEMENT INLET PROTECTION
DEVICES AND REINFORCED FILTER FABRIC BARRIER
ALONG ROAD AND SIDE DITCHES AT LOCATIONS SHOWN ON
THE TYPICAL STORM WATER POLLUTION PREVENTION
(SWPP) PLANS TO KEEP SILT AND OR EXCAVATED
MATERIALS FROM ENTERING INTO THE STORM WATER
INLETS AND DITCHES EVENTUALLY POLLUTING THE
RECEIVING STORM.

2. DURING THE EXCAVATION PHASE OF THE PROJECT,
CONTRACTOR SHALL SCHEDULE THE WORK IN SHORT
SEGMENTS SO THAT EXCAVATION MATERIAL CAN BE
QUICKLY HAULED AWAY FROM THE SITE AND TO PREVENT
[T FROM STAYING UNCOLLECTED ON THE EXISTING
PAVEMENT. ANY LOOSE EXCAVATED MATERIAL WHICH
FALLS ON PAVEMENTS OR DRIVEWAYS SHALL BE SWEPT
BACK INTO THE EXCAVATED AREA.

3. CONTRACTOR SHALL CLEAN UP THE EXISTING STREET
INTERSECTIONS AND DRIVEWAYS DAILY, AS NECESSARY,
TO REMOVE ANY EXCESS MUD, SILT OR ROCK TRACKED
FORM THE EXCAVATED AREA.

4. CONTRACTOR SHALL FOLLOW GOOD HOUSEKEEPING
PRACTICES DURING THE CONSTRUCTION OF THE PROJECT,
ALWAYS CLEANING UP DIRT AND LOOSE MATERIAL AS
CONSTRUCTION PROGRESSES.

5. CONTRACTOR TO INSPECT AND MAINTAIN THE AREAS
LISTED BELOW AT LEAST ONCE EVERY FOURTEEN(14)
CALENDAR DAYS AND WITHIN 24 HOURS OF THE END OF A
STORM EVENT OF 0.5 INCHES OR GREATER.

° DISTURBED AREAS OF THE CONSTRUCTION SITE THAT
HAVE NOT BEEN FINALLY STABILIZED.

° AREAS USED FOR STORAGE OF MATERIALS THAT ARE
EXPOSED TO PRECIPITATION.

° STRUCTURAL CONTROL MEASURES.

° LOCATIONS WHERE VEHICLES ENTER OR EXIT THE SITE.

6. CONTRACTOR TO BE RESPONSIBLE TO MAINTAIN
EXISTING DITCHES AND OR CULVERTS FOR UNOBSTRUCTED
DRAINAGE AT ALL TIMES. WHERE SODDING IS DISTURBED
BY EXCAVATION ON BACKFILLING OPERATIONS, SUCH
AREAS SHALL BE REPLACED BY SEEDING OR SODDING.
SLOPES 4:1 OR STEEPER SHALL BE REPLACED BY BLOCK
SODDING.

GENERAL NOTES - OUTSIDE CITY LIMITS

1. CONSTRUCT WASTEWATER COLLECTION SYSTEMS, WATER
LINES AND STORM DRAINAGE IN ACCORDANCE WITH THE
LATEST EDITION OF THE PUBLICATIONS STANDARD
CONSTRUCTION SPECIFICATIONS FOR WASTEWATER
COLLECTION SYSTEMS, WATER LINES, STORM DRAINAGE,
AND STREET PAVING AND STANDARD CONSTRUCTION
DETAILS FOR WASTEWATER COLLECTION SYSTEMS, WATER
LINES, STORM DRAINAGE, AND STREET PAVING
PUBLISHED BY THE CITY OF HOUSTON, HOUSTON PUBLIC
WORKS DEPARTMENT.

2.UTILITIES PRESENTED ON THESE DRAWINGS ARE SHOWN
BASED ON THE BEST AVAILABLE INFORMATION.
CONTRACTOR SHALL VERIFY THE EXACT LOCATIONS IN
THE FIELD PRIOR TO COMMENCING CONSTRUCTION.
CONTRACTOR SHALL NOTIFY TEXAS ONE CALL AT
713-223-4567/811 OR 800-344-8377 AND LONE STAR
NOTIFICATION CENTER AT 800-669-8344 AT LEAST 48
HOURS BEFORE PROCEEDING WITH ANY EXCAVATION.

3.CONTRACTOR SHALL BE RESPONSIBLE FOR DAMAGES TO
EXISTING WATER, WASTEWATER AND STORM DRAINAGE
LINES. DAMAGES SHALL BE REPAIRED IN ACCORDANCE
WITH THE CITY OF HOUSTON, DEPARTMENT OF PUBLIC
WORKS AND ENGINEERINGS STANDARD CONSTRUCTION
SPECIFICATIONS FOR WASTEWATER COLLECTION SYSTEMS,
WATER LINES, STORM DRAINAGE, AND STREET PAVING
AND STANDARD CONSTRUCTION DETAILS FOR WASTEWATER
COLLECTION SYSTEMS, WATER LINES, STORM DRAINAGE,
AND STREET PAVING REFERENCED ABOVE, AT NO
ADDITIONAL COST.

5. ADEQUATE DRAINAGE SHALL BE MAINTAINED AT ALL
TIMES DURING CONSTRUCTION AND ANY DRAINAGE DITCH
OR STRUCTURE DISTURBED DURING CONSTRUCTION SHALL
BE RESTORED TO EXISTING CONDITIONS OR BETTER.

6. CONTRACTOR SHALL COMPLY WITH LATEST EDITION OF
OSHA REGULATIONS AND THE STATE OF TEXAS LAWS
CONCERNING EXCAVATION.
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