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TR55-EB Tic-Tac-Toe

Exercise



Exercise Materials

TR55-EB Tic Tac Toe
WORKSHEET:



Exercise Materials

In your Participant Guide:
* Module 10

And a calculator



TR-55 - Module 10, pp.19-31

7.Uset_and /P
to find q, from
chart

6. Compute | /P
ratio

3. Use CN with
table to determine

initial a(tis;rachon volume (Q)
(o]

9. Combine all
above factors and
calculate peak
discharge (q,)

4. Calculate
expected runoff

TR55 EB TICTACTOE EXERCISE















3. initial

~ i1+ Finding la - Module 10, p. 19

I, can also be calculated using the following equation:

[ =0.2 x[(woo) 10]
a = CN

(TR-55 EqQ. 2-2 and TR-55 Eq. 2-4 combined)

CN = Runoff Curve Number

10b. | TR-55 PEAK DISCHARGE METHOD | Pg. 19



3. initial
abstraction

(I.)

Module 10, p. 20

Also:
TR-55 manual

TR55 EB TICTACTOE EXERCISE




4. Runoff

Volume qp — quAmQFp

(Q)

Runoff Equation (P B Ia )2
Q - (P — |a)-|- S

Q = Runoff _ |
P = Rainfall (in)

S = Potential maximum retention after runoff begins (in)

g — (1000) _10 CN = Curve number

|, = Initial abstraction (in)
CN =0.2x5S
= (all losses before runoff begins)

10b. | TR-55 PEAK DISCHARGE METHOD | Pg. 21



3. initial 4. Runoff
abstraction Volume

(1.) ()

Ia =0.2 xS Module 10, p. 21

S=1,/0.2

TR55 EB TICTACTOE EXERCISE

dp = AMQF,







3. initial 4. Runoff

abstraction Volume qp — quAmQFp

(1) (Q)

Al Pre

| =0.703 Module 10, p. 21
5 :

S=1,/0.2
= 0.703/0.2
= 3.514

TR55 EB TICTACTOE EXERCISE






Finding la/P and g,- Mod. 10, pp. 21-23

6.1,/P

7. Find
dy

TR55 EB TICTACTOE EXERCISE



Module 10, p. 24

(TR55, Exhibit 4-11, p. 4-6 )

TYPE Il Rainfall Distribution

Calculate la/P

2. UseTcandla/P
ratio to find q,
from chart

Remember:

ratio of |_/P must be
between 0.1 - 0.5.




Module 10, p. 24

(TR55, Exhibit 4-11, p. 4-6 )

TYPE Il Rainfall Distribution

1. Calculate la/P Al Pre
la/P =0.703/2.6
la/P =0.27

2. Use Tc and la/P ratio to
find g, from chart

Tc=0.5
qu = 450










Module 10, p. 24

(TR55, Exhibit 4-11, p. 4-6 )

TYPE Il Rainfall Distribution

1. Calculate la/P Al Post
la/P =0.532/2.6
la/P =0.20

2. Use Tc and la/P ratio to
find g, from chart

Tc = 0.08
qu = 975













Finding Q - Module 10, pp. 21-23

4. Runoff Volume (Depth)
Q

TR55 EB TICTACTOE EXERCISE



4. Runoff
Volume

(Q)

* Solve for Q (runoff depth):
—SCS Runoff equation (p.21)

—Tabular method (p.23), TR-55 Manual

—Graphical method (p.22), TR-55 Manual

TR55 EB TICTACTOE EXERCISE



4. Runoff

Volume qp — quAmQFp

(Q)

Runoff Equation (P B Ia )2
Q - (P — |a)-|- S

Q = Runoff _ |
P = Rainfall (in)

S = Potential maximum retention after runoff begins (in)

g — (1000) _10 CN = Curve number

|, = Initial abstraction (in)
CN =0.2x5S
= (all losses before runoff begins)

10b. | TR-55 PEAK DISCHARGE METHOD | Pg. 21



Module
10, p. 23

TR55 EB TICTACTOE EXERCISE



4. Runoff Module 10, p. 23

Volume

(Q)



4. Runoff Module 10, p. 22
Volume

(Q)

Step 1: P=2.6




4. Runoff Module 10, p. 22
Volume

(Q)

Step 2:
VR CN = 79

Step 1: P=2.6




4. Runoff

1 Finding la and Q

P =rainfall (in)

CN = runoffcurve

1000 1000 number
S = (—j —10 = ( j —10 = 3.514 s = potential maximum
CN 74 retention after

runoff begins (in)

_ (P _ 1a )2
|, = initial abstraction (in) Q= (p 1 )+ S
=0.2xS o |
— , 2.6 — 0.703)2
0.2x 3.514 _ ( ) _ 0.665
= 0.703 (2.6 - 0.703) + 3.514

TR55 EB TICTACTOE EXERCISE



4. Runoff

1 Finding la and Q

P =rainfall (in)

A1l Post CN = runoff curve

1000 1000 number
S = (—j —10 = ( j —10 = 3.514 s = potential maximum
CN 79 retention after

runoff begins (in)

_ (P _ 1a )2
|, = initial abstraction (in) Q= (p 1 )+ S
=0.2xS o |
— , 2.6 — 0.532)2
0.2 x 2.658 _ ( ) _ 0.905
= 0.532 (2.6 — 0.532) + 2.658

TR55 EB TICTACTOE EXERCISE









Finding DA (square miles)

DA (mi?) = acres/640 Mod 10, p. 33
=54 /6 40 TR55 worksheet 4
=0.008438



Finding q(peak)




p~ Finding q,- Module 10, p. 30

(ap)

Q9p — qu ><Ami XQ X Fp
q, (cfs)

q, (csm/in) from previous step

Q (in) from previous step

A (mi?)

FIO given as 1

TR55 EB TICTACTOE EXERCISE



p~ Finding q,- Module 10, p. 30

(ap)

ququXAmiXQXFp

g, = 450 g, = 975

Q (in) = 0.665 Q (in) = 0.905

A..; (mi2) = 0.00844 A_ (mi?) = 0.00844
Fo=1 Fo=1

Al Pre A1l Post

d, =2.5cfs d, = 7.4 cfs

TR55 EB TICTACTOE EXERCISE






Turn to Module 11

Energy Balance and Sheet Flow



TR55-EB Tic Tac Toe - Preparation

Complete allowable release rate, g(allowable),
for A1-A3.

VT pre1
ost < re |-
oo dee (Vrpostlj( )

p. 8 Mod. 11 in PG

TR55 EB TICTACTOE EXERCISE



TR55-EB Tic Tac Toe - Preparation

Given:
P =2.6 inches is 1-yr, 24-hr rainfall
Vr = Q, ac-ft

VT pre1

VT post 1

(ipost < Q1pre( j(”: ) p.8 Mod. 11in PG

Complete allowable release rate, g(allowable), for A1-A3.

Vr _
1yr,pre,ac ft) < IF

Qallowable = q1,pre X (V
rlyr,post,ac—ft



(ipost < (hpre(vrprel j(“: )

VT post 1



(ipost < (apre VI pres (“:)

VT post 1

VTpreiyr
oY % IF
VTpost,1yr

Qpeak,1yr(allowable) = Qpre1yr X



Vr 1
preiyr X IF

= X
Apeak,1yr(allowable) Qore,1yr VTpost.1yr

= 2.5c¢cfs X 222 % 0.8
0.407

= 15cfs






Questions?






4. Runoff

Volume qp — quAmQFp

(Q)

Runoff Equation (P B Ia )2
Q - (P — |a)-|- S

Q = Runoff _ |
P = Rainfall (in)

S = Potential maximum retention after runoff begins (in)

g — (1000) _10 CN = Curve number

|, = Initial abstraction (in)
CN =0.2x5S
= (all losses before runoff begins)

10b. | TR-55 PEAK DISCHARGE METHOD | Pg. 21



Finding la - Module 10, p. 19

I, can also be calculated using the following equation:

[ =0.2 x[(woo) 10]
a = CN

(TR-55 EqQ. 2-2 and TR-55 Eq. 2-4 combined)

CN = Runoff Curve Number

TR55 EB TICTACTOE EXERCISE



3. initial
abstraction

(I.)

Module 10, p. 20

Also:
TR-55 manual

TR55 EB TICTACTOE EXERCISE




3. initial 4. Runoff
abstraction Volume

(1.) ()

Ia =0.2 xS Module 10, p. 21

S=1,/0.2

TR55 EB TICTACTOE EXERCISE

dp = AMQF,




Finding la/P and g,- Mod. 10, pp. 21-23

6.1,/P

7. Find
dy

TR55 EB TICTACTOE EXERCISE



Module 10, p. 24

(TR55, Exhibit 4-11, p. 4-6 )

TYPE Il Rainfall Distribution

Calculate la/P

2. UseTcandla/P
ratio to find q,
from chart

Remember:

ratio of |_/P must be
between 0.1 - 0.5.




4. Runoff

Volume qp — quAmQFp

(Q)

Runoff Equation (P B Ia )2
Q - (P — |a)-|- S

Q = Runoff _ |
P = Rainfall (in)

S = Potential maximum retention after runoff begins (in)

g — (1000) _10 CN = Curve number

|, = Initial abstraction (in)
CN =0.2x5S
= (all losses before runoff begins)

10b. | TR-55 PEAK DISCHARGE METHOD | Pg. 21



4. Runoff Module 10, p. 23

Volume

(Q)



4. Runoff Module 10, p. 22
Volume

(Q)

Step 1: P=2.6




4. Runoff

1 Finding la and Q

P =rainfall (in)

CN = runoffcurve

1000 1000 number
S = (—j —10 = (—j —-10 = S = potential maximum

CN retention after
runoff begins (in)

- Q= (P-1,)
|, = initial abstraction (in) (p _ 1a )+ S
=0.2xS ‘ :
= 0.2 X B (2.6 - la )2 3
= a . (26-1a)+S B

TR55 EB TICTACTOE EXERCISE



p~ Finding q,- Module 10, p. 30

(ap)

CIp:quXAmXQXFp

q, (cfs)
q, (csm/in) from previous step

Q (in) from previous step
A (m?)
F, givenas1

TR55 EB TICTACTOE EXERCISE



Solutions to A2 and A3


















Questions?
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