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APPENDIX B. FIGURE AND DIAGRAMS

FIGURES FROM SECTION 2
Figure 2-1 Effects of Urbanization on Flood Hydrograph
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Figure 2-2 Austin Intensity-Duration-Frequency Curves
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Figure 2-3 Dimensionless Curvilinear Unit Hydrograph and Equivalent Triangular

Hydrograph
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FIGURES FROM SECTION 3

Figure 3-1 Nomograph for Flow in Gutters
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FIGURES FROM SECTION 4
Figure 4-1 Curb Opening Inlet in a Sump (Type S-1)
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Figure 4-2 Grate Inlet in a Sump (Type S-2)
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Figure 4-3 Combination Inlet in a Sump (Type S-3)
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Figure 4-4 Area Inlet Without Grate (Type S-4)
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Figure 4-5 Curb Opening, Inlet on Grade (Type G-1)
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Figure 4-6 Grate, Inlet on Grade (Type G-2)
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Figure 4-7 Combination Inlet on Grade (Type G-3)
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Figure 4-8 Inlet Capacity for Type S-1 and S-3
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Figure 4-9 Inlet Capacity for Type S-2
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Figure 4-10 Capacity for Inlets on Grade
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Figure 4-11 Ratio of Intercepted to Total Flow for Inlets on Grade
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FIGURES FROM SECTION 5

Figure 5-1 Uniform Flow For Pipe Culverts
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Figure 5-2 Critical Depth of Flow For Circular Conduits
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Figure 5-3 Velocity in Pipe Conduits
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Figure 5-4 Uniform Flow For Concrete Elliptical Pipe
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Figure 5-5 Critical Depth For Elliptical Pipe
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Figure 5-6 Velocity in Elliptical Pipe
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Figure 5-7 Uniform Flow For Pipe Arch
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Figure 5-8 Critical Depth of Flow For Pipe-Arch
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Figure 5-9 Velocity in Pipe-Arch
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Figure 5-10 Minor Head Losses Due to Turbulence at Structures
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Figure 5-11 Minor Head Losses Due to Turbulence at Structures
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Figure 5-12 Sample Stormsewer Layout
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Figure 5-13 Flow For Circular Pipe Flowing Full (n
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Figure 5-14 Flow For Circular Pipe Flowing Full (n=0.011)

BASED ON MAMNMING'S EQUATION|n=0.01
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Figure 5-15 Flow For Circular Pipe Flowing Full (n=0.012)

BASED ON MANNING'S EQUATION| n=0.012
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Figure 5-16 Flow For Circular Pipe Flowing Full (n=0.013)

BASED ON MANNING'S E{:IU.&TII:}H
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FIGURES FROM SECTION 6

Figure 6-1 Uniform Flow For Trapezoidal Channels
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Figure 6-2 Sloping and Vertical Channel Drops
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Figure 6-3 Baffled Apron and Its Design Curve
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Figure 6-4 Conceptual Design of Alternative Channel
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FIGURES FROM SECTION 7
Figure 7-1 Headwall Entrance Type
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Figure 7-2 Conceptual Design of Debris Fins
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Figure 7-3 Inlet and Outlet Conditions For Culverts
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Figure 7-4 Hydraulics of a Culvert Under Outlet Control Condition
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Figure 7-5 Inlet Control Nomograph, Circular Pipe
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Figure 7-6 Inlet Control Nomograph, Box Culverts
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Figure 7-7 Inlet Control Nomograph, CSP Arch

I6-IN, CORNER RADIUS

|~ STRUETURAL PLATE M

SIZE (SPAN X RISE) OF PIPE-ARCH

|————— STANDARD CM.

TO USE SCalLE (2 OR {3 PROJECT

HORIZOMTALLY TO SCALE (
USE STRAIGHT INCLIMED LINE THROUGH

O AND O
ILLUSTRATED

SCALES, OR REVERSE

. THEM

A5

ADDITIOMNAL SIZES RHOT DCIEEMSIORED ARE
LISTED IN FABRICATOR'S CATALOG

Source: "Hydraulle Charts for the Saslaction of Highwaow
Cubsarts”, HEC=5, USDOT. FHA. Dac, 1965

. * =5 000
=T ¥ o= | oy
i r<
H2'-10" X 8'-4" [F2.000 EXAMPLE -3 [ﬂ
gl uls —_— | -
LIlI*=5* ¥ T *=3* SIFES JIge" X 22° E : B :3
- BD0 Q = 20 CFS =r. F .

T - i B = - "
G- X E'-5 _sﬂ“g L Eﬂ'—'.. " %‘ = -2 [ 2
[ 8-2"X 5-9° Laog =~ hs F OE

L 00 YLD | 2.0 = g Es Fus
FT-otx 3 | oo 2 115 | 2. w | - B
T -E""I".": ‘."T.. Eaﬁ IIEE E-..E E ——= = _-.-_ i
. f._,--_ : i
L T2 44° L 100 "D N FEET .~ &= 0 Lo
"Hlj - = = | : = _l.-:}
- B5Y N 400 | = -:IE::".?:“' = I_.s = [
| SE* % 36° -50 0 e 1 I P
= |0 -
" "35.-"'; E s - = H
| 50X X | =3 e i
2o z | g
L 43X 2T g = B _
- E E | . 5
= - 3 10 . L & |
~3g'x 22 =[H8 - | _
— _E_ b
2is
. " Lol =4 [k - -5
FaE E i Hw 0 | EMNTHAHCE
| sEmy | m E SCALE TYPE | !—. 5
& 2 W | wEADWALL
= LaZh MITERED TO L a
L o 13" Lia CONFORM TO .4 L.a -
= ZLIFE -
L 1e*x u" :g i3 1 eROECTING . ba3s L .o I35

AB-42



Figure 7-8 Inlet Control Nomograph, RCP Arch
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Figure 7-9 Inlet Control Nomograph, SSP Arch
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Figure 7-10 Inlet Control Nomograph, RCP Ellipse
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Figure 7-11 Outlet Control Nomograph, Circular CSP
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Figure 7-12 Outlet Control Nomograph, Circular RCP
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Figure 7-13 Outlet Control Nomograph, Box Culverts

DISCHARGE D) IN CFs

- So00 e j
L 4000 A o S
- — hn
3000
- SLOPE Sg
- SUBMERGED OUTLET CULVERT FLOWWG FLLL
- 2000
E- HW = H + h, -L5,
- 12xiz —
i Laluln] i
= BOO ﬁ —
- 0wy —— 00 i
= =z A= =
S D e
- 500 ; x8 — oo g
— 400 = TeT —<4— 80 z
- =3
F300 D oexs-{ 0 8 &
- =
- 200 2K — % ~
o S s 5 2
: i S g
C o 3.5%3.5— &
= =L
&l —— i
- BOY T3 L] =
- —B
C &0 =
P 2.5:-:1‘.5—_E EOAMPLE. -
- — y
L ) = —— -—-._.51‘1:-:1‘
. -
2u2 — ¥
— S0
- 20
L 10
— &
-
'._E Sourom "Hydraullo Charte For the Selectlon of Highway
=8 Culverts®, HEC-5, USDOT, FHA  Dec. HES

La

]

| ]

O @

|'HII|HIIIII|1|I|I|I]1IHIIlIIH]IIIIiHIIl I
m

L}
L=

AB-48



Figure 7-14 Outlet Control Nomograph, CSP Arch
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Figure 7-15 Outlet Control Nomograph, RCP Arch
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Figure 7-16 Outlet Control Nomograph, SPP Arch
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Figure 7-17 Outlet Control Nomograph, RCP Ellipse

O e

—— 2000

E 'm*m ho

E- SLOPE S5p

= 2 SUBMERGED OUTLET CULVERT FLOWMG FULL

— 1000 HW = H + hﬂ- LS,

= — 3,4

—800 -

= el —0.5

—&00 —

— — [36x87 B

o = —0,1

i —[xTT .

E e — D3xcT2 — 0.8

= — IOGXEE e

=0 i [~ 9863 WO

- = = 050 W
200 = B3kS3 el

— L =
“E = = Teuas i
£~ g o
E*;-ﬁ_ E_ﬂﬂﬂ = “—E

B (=]
e s o=
= 3 = -
e o P —
580 e =
48 = E a2 =

— 0 9 i sy

e 7 LxE9 L

:'ED —42xZT —

£ 38xzd H‘H:LE-!-.P‘__-_‘

o HOTE —

=t — 300chg Dimenslons on slze are —g

— 20 ordared for long axiz horlzonta =

s Instalgticn Thay showd ba B

- ravarsad for long axls vertical [

2 — 2T xlg P

tc ==

—3

wh

Souroe: "Hydroullo Charts For the Selectlon of Highway
Culwerts®, HEC-5, USDOT, FHA Dec. 1965

AB-52



Figure 7-18 Critical Depth Curves, Circular Pipe
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Figure 7-19 Critical Depth Curves, CSP Arch
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Figure 7-20 Critical Depth Curves, RCP Arch
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Figure 7-21 Critical Depth Curves, SSP Arch
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Figure 7-22 Critical Depth Curves, RCP Ellipse
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Figure 7-23 Types of Flow For Bridge Design
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FIGURES FROM SECTION 8

Figure 8-1 Concept of Detention Pond

FLOW (CFS)

WITHOUT DETENTION (INFLOW HYDROGRAPH)

(RUNOFF STORAGE VOLUME=
AREA BETWEEN CURVES)

WITH DETENTION

b
N~ (OUTFLOW HYDROGRAPH)
N

4

: VOLUME OF RUNOFF

'}( RELEASED FROM STORAGE
e = AREA BETWEEN CURVES

\. IHT“Tuh

TIME

Source: Clty of Austin, Watershed Management Divislon

AB-59



Figure 8-2 Weir and Orifice Flows
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