Cut Sections: Conditions 1 Through 4

Control Zone Distance Calculations by Condition

Condition 1
No Ditch
Backslopes of 3:1 or Flatter

The control zone (CZ) is read directly from the table
based on posted speed, average daily traffic (ADT)
and backslope.

STEP 1: Locate Posted Speed
STEP 2: Locate ADT
STEP 3: Locate Backslope
STEP 4: Read CZ Directly From the Table
Example:
€
| 12' Lane CZ 13 |
Backslope 4:1

Step 1: Speed 45 MPH
Step 2: Traffic 1900 ADT
Step 3: Backslope 4:1
Step 4: 13 feet Read Directly From the Table

Control Zone (CZ) Distance = 13 feet

'Your Control Zone Calculation:

Step 1: Speed MPH
Step 2: Traffic ADT
Step 3: Backslope A
Step 4: feet Read Directly From the Table
Control Zone (CZ) Distance = feet
Meters to feet conversion:
meters = feet
feet = meters

Condition 2

Ditch Foreslopes of 4:1 or Flatter
*(for all ditch backslopes use 10:1 in
calculations)*

The control zone (CZ) distance is the greater of:

A. Read directly from the table based on posted speed,
average daily traffic (ADT) and a backslope of 10:1.

STEP 1: Locate Posted Speed

STEP 2: Locate ADT

STEP 3: Use Backslope of 10:1

STEP 4: Read CZ Directly From the Table

B. Five feet beyond the Roadside Width.

STEP 1: Determine Roadside Width
STEP 2: Add 5'to Roadside Width
Example:
¢ CzZ 23' |
| 11' Lane

| Roadside = 17"

(+)5 | ‘

Foreslope 4:1 ‘ Backslope 10:1

A. Step 1: Speed 55 MPH
Step 2: Traffic 4200 ADT
Step 3: Foreslope 4:1 use Backslope of 10:1
Step 4: 23 feet Read Directly From the Table
B. Step 1: Roadside Width is 17 feet
Step 2: 17 feet plus 5 feet = 22 feet

Solution = greater of: A) 23 feet or B) 22 feet
Control Zone (CZ) Distance = 23 feet

'Your Control Zone Calculation:

A. Step 1: Speed MPH
Step 2: Traffic ADT
Step 3: Foreslope :1,Backslope 10:1
Step 4: feet Read Directly From the Table
B. Step 1: Roadside Width = feet
Step 2: feet plus 5 feet = feet
Solution = greater of: A) feet or B) feet
Control Zone (CZ) Distance = feet

Condition 3
Ditch Foreslopes is 3:1 or Steeper
Ditch Backslope is Steeper than 3:1

The control zone (CZ) distance is established at 10 feet
beyond the roadside width.

STEP 1: Determine the Roadside Width
STEP 2: Add 10 feet to the Roadside Width

Example:

©
CZ 29

Roadside = 19'

12' Lane
(+)10'

Foreslope 3:1 ‘ ackslope 2:1

Step 1: Roadside Width is 19 feet
Step 2: 19 feet plus 10 feet = 29 feet

Control Zone (CZ) Distance = 29 feet

Your Control Zone Calculation:

Step 1: Roadside Width = feet
Step 2: feet plus 10 feet = feet
Control Zone (CZ) Distance = feet

Condition 4
Ditch Foreslopes is 3:1 or Steeper
Ditch Backslope is 3:1 or Flatter

The control zone (CZ) distance is the recovery area,
calculated using the recovery area formula.

RECOVERY AREA = (roadside width) + (control zone
distance from the table - shoulder width).

STEP 1: Locate Posted Speed

STEP 2: Locate ADT

STEP 3: Locate Backslope

STEP 4: Read CZ Directly From the Table

STEP 5: Locate Roadside Width

STEP 6: Locate Shoulder Width

STEP 7: Use Recovery Area Formula
Example:
¢ Recovery Area 20'

Roadside = 12' CZ-Shld

| 12' Lane 6'
| Shid.

I
Foreslope 2:1 Backslope 4:1

Step 1: Speed 40 MPH

Step 2: Traffic 3000 ADT

Step 3: Backslope 4:1

Step 4: 14 feet Read Directly From the Table
Step 5: Roadside Width, 12 feet

Step 6: Shoulder Width, 6 feet

Step 7: (12 feet) + (14 feet - 6 feet) = 20 feet

Control Zone (CZ) Distance = 20 feet

'Your Control Zone Calculation:

Step 1: Speed MPH

Step 2: Traffic ADT

Step 3: Backslope 1,

Step 4: feet Read Directly From the Table

Step 5: Roadside Width, feet

Step 6: Shoulder Width, feet

Step 7 ( feet) + ( feet - feet) = feet
Control Zone (CZ) Distance = feet




Fill Sections: Conditions 5 And 6

Control Zone Distance Calculations by Condition

Condition 5
The Sideslope is 4:1 or Flatter

The control zone (CZ) is read directly from the table
based on posted speed, average daily traffic (ADT)
and backslope.

STEP 1:
STEP 2:
STEP 3:
STEP 4:

Locate Posted Speed

Locate ADT

Locate Backslope

Read CZ Directly From the Table

Example:

¢

CzZ 17'
12' Lane

Step 1:
Step 2:
Step 3:
Step 4:

Sideslope 6:1

Speed 50 MPH
Traffic 320 ADT
Sideslope 6:1

17 feet Read Directly From the Table

Control Zone (CZ) Distance = 17 feet

'Your Control Zone Calculation:

Step 1: Speed MPH

Step 2: Traffic ADT

Step 3: Sideslope 1

Step 4: feet Read Directly From the Table

Control Zone (CZ) Distance = feet

Condition 6
Sideslope is 3:1 or Steeper

The control zone (CZ) distance is the recovery area,
calculated using the recovery area formula.

RECOVERY AREA = (roadside width) + (control zone
distance from the table - shoulder width).

STEP 1: Locate Posted Speed
STEP 2: Locate ADT
STEP 3: Locate Existing Ground Sideslope*
STEP 4: Read CZ Directly From the Table
STEP 5: Locate Roadside Width
STEP 6: Locate Shoulder Width
STEP 7: Use Recovery Area Formula
Example:
¢ Recovery Area 28'
Roadside = 20' y CZ-Shld
| 12' Lane | 6" |
| Shid. |
Sideslope 3:1
Step 1: Speed 40 MPH Ground Sideslope 6:1
Step 2: Traffic 3000 ADT
Step 3: Existing Ground Sideslope 6:1
Step 4: 16 feet Read Directly From the Table
Step 5: Roadside Width, 20 feet
Step 6: Shoulder Width, 8 feet
Step 7: (20 feet) + (16 feet - 8 feet) = 28 feet

Control Zone (CZ) Distance = 20 feet
'Your Control Zone Calculation:

Step 1: Speed MPH

Step 2: Traffic ADT

Step 3: Existing Ground Sideslope 1,

Step 4: feet Read Directly From the Table

Step 5: Roadside Width, feet

Step 6: Shoulder Width, feet

Step 7: ( feet) + ( feet - feet) = feet

Control Zone (CZ) Distance = feet

*For positive (+) ground sideslopes use Condition 3 or 4

Posted
Speed

MPH .

35 or
Less

40

45

50

55

60

70

* When the Fill section slope is 3:1 or steeper, the Control Zone distance is called a recovery area and is calculated using the
Recovery Area Formula. The basic philosiphy behind the Recovery Area Formula is that a vehicle can traverse 3:1 slope but
can not recover (control steering), therefore, the formula does not allow a credit toward the recovery area for the horizontal

CONTROL ZONE DISTANCE TABLE

Average
Daily
Traffic  Cut Section Fill Section
The control Zone distance is established at 10 feet or 2 feet beyond the face of curb in urban areas
31 41 51 61 81 10:4 31 41 51 6:d 81 10:1
Under 250 10 10 10 10 10 10 * 13 12 11 11 10
251-800 11 11 11 11 11 11 * 14 14 13 12 11
801-2000 12 12 12 12 12 12 * 16 15 14 13 12
2001-6000 14 14 14 14 14 14 * 17 17 16 15 14
Over 6000 15 15 15 15 15 15 * 19 18 17 16 15
31 41 54 61 81 104 31 41 54 614 81 10:d
Under 250 11 11 11 11 11 11 * 16 14 13 12 11
251-800 12 12 13 13 13 13 * 18 16 14 14 13
801-2000 13 13 14 14 14 14 * 20 17 16 15 14
2001-6000 15 15 16 16 16 16 * 22 19 17 17 16
Over 6000 16 16 17 17 17 17 * 24 21 19 18 17
31 41 51 6:1 81 10:1 31 41 51 6:1 81 10:1
Under 250 11 12 13 13 13 13 * 19 16 15 13 13
251-800 13 14 14 15 15 15 * 22 18 17 15 15
801-2000 14 15 16 17 17 17 * 24 20 18 17 17
2001-6000 16 17 17 18 18 18 * 27 22 20 18 18
Over 6000 17 18 19 20 20 20 * 29 24 22 20 20
31 41 51 61 81 10:4 31 41 51 6:a 81 101
Under 250 12 14 15 16 16 17 * 25 21 19 17 17
251-800 14 16 17 18 18 19 * 28 23 21 20 19
801-2000 15 17 19 20 20 21 * 31 26 23 22 21
2001-6000 17 19 21 22 22 23 * 34 29 26 24 23
Over 6000 18 21 23 24 24 25 * 37 31 28 26 25
31 41 51 61 81 104 31 41 51 614 81 101
Under 250 13 16 17 18 19 19 * 30 25 23 21 20
251-800 15 18 20 20 21 22 * 34 28 26 23 23
801-2000 17 20 22 22 23 24 * 37 31 28 26 25
2001-6000 18 22 24 25 26 27 * 41 34 31 29 28
Over 6000 20 24 26 27 28 29 * 45 37 34 31 30
31 41 51 61 81 10:1 31 41 51 6:1 81 10:1
Under 250 16 19 21 21 23 23 * 36 29 27 25 24
251-800 18 22 23 24 26 26 * 41 33 31 28 27
801-2000 20 24 26 27 28 29 * 45 37 34 31 30
2001-6000 22 27 29 29 31 32 * 50 40 38 34 33
Over 6000 24 29 31 32 34 35 * 54 44 41 37 36

distance. Condition #6 is intended to clarify the use of the Recovery Area Formula.



