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ngiLoad 
onsitiCond 

WALL HEIGHT 
*'10 '12 '14 '16 '18 '20 '22 

1 
5 AT 6 X W11 6 AT 6 X W11 7 AT 6 X W11 2 AT 6 X W11 

6 AT 4 X W11 
9 AT 6 X W11 2 AT 6 X W11 

8 AT 4 X W11 
2 AT 6 X W11 
9 AT 4 X W11 

2 
5 AT 6 X W11 6 AT 6 X W11 7 AT 6 X W11 1 AT 6 X W11 

4 AT 4 X W11 
3 AT 6 X W11 

9 AT 6 X W11 1 AT 6 X W11 
8 AT 4 X W11 
1 AT 6 X W11 

1 AT 6 X W11 
9 AT 4 X W11 
1 AT 6 X W11 

3 
5 AT 6 X W11 6 AT 6 X W11 7 AT 6 X W11 2 AT 6 X W11 

6 AT 4 X W11 
7 AT 6 X W11 
2 AT 4 X W11 

2 AT 6 X W11 
8 AT 4 X W11 

2 AT 6 X W11 
9 AT 4 X W11 

4A 
5 AT 6 X W11 6 AT 6 X W11 7 AT 6 X W11 1 AT 6 X W11 

7 AT 4 X W11 
2 AT 6 X W11 
7 AT 4 X W11 

1 AT 6 X W11 
9 AT 4 X W11 

1 AT 6 X W11 
10 AT 4 X W11 

4B 
5 AT 6 X W11 6 AT 6 X W11 7 AT 6 X W11 1 AT 6 X W11 

7 AT 4 X W11 
1 AT 6 X W11 
8 AT 4 X W11 

1 AT 6 X W11 
8 AT 4 X W11 
1 AT 6 X W11 

1 AT 6 X W11 
9 AT 4 X W11 
1 AT 6 X W11 

4C 
5 AT 6 X W11 1 AT 6 X W11 

5 AT 4 X W11 
1 AT 6 X W11 
5 AT 4 X W11 
1 AT 6 X W11 

1 AT 6 X W11 
7 AT 4 X W11 

1 AT 6 X W11 
8 AT 4 X W11 

1 AT 6 X W11 
8 AT 4 X W11 
1 AT 6 X W11 

1 AT 6 X W11 
8 AT 4 X W11 
2 AT 6 X W11 

4D 
1 AT 6 X W11 
3 AT 4 X W11 
1 AT 6 X W11 

1 AT 6 X W11 
4 AT 4 X W11 
1 AT 6 X W11 

1 AT 6 X W11 
3 AT 4 X W11 
3 AT 6 X W11 

1 AT 6 X W11 
7 AT 4 X W11 

1 AT 6 X W11 
8 AT 4 X W11 

1 AT 6 X W11 
8 AT 4 X W11 
1 AT 6 X W11 

1 AT 6 X W11 
8 AT 4 X W11 
2 AT 6 X W11 

4E 
1 AT 6 X W11 
4 AT 4 X W11 

1 AT 6 X W11 
5 AT 4 X W11 

1 AT 6 X W11 
6 AT 4 X W11 

1 AT 6 X W11 
7 AT 4 X W11 

1 AT 6 X W11 
6 AT 4 X W11 
2 AT 6 X W11 

1 AT 6 X W11 
6 AT 4 X W11 
3 AT 6 X W11 

1 AT 6 X W11 
6 AT 4 X W11 
4 AT 6 X W11 

5A, 5B, 
5C & 5D 

5 AT 6 X W11 6 AT 6 X W11 7 AT 6 X W11 2 AT 6 X W11 
6 AT 4 X W11 

9 AT 6 X W11 2 AT 6 X W11 
6 AT 4 X W11I 

2 AT 6 X W11 
9 AT 4 X W11 

* For wall heights less than 10', use 6 x W11 for each level of mats. 

Legend for soil reinforcement specified: 
Number of levels Size of longitudinal5 AT 6 x W20of specified wires in mat** 

density 
Number of mats 
for a full length
panel of 2 foot
nominal height 

** W11 (Imperial) = MW70 (Metric)
 
W20 (Imperial) = MW130 (Metric)
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ngiLoad 
onsitiCond 

WALL HEIGHT 
'24 '26 '28 '30 '32 '34 '36 

1 

3 AT 6 x W11 
9 AT 4 x W11 

2 AT 6 x W11 
10 AT 4 x W11 
1 AT 6 x W11 

1 AT 6 x W11 
11 AT 4 x W11 
2 AT 6 x W11 

1 AT 6 X W 11 
11 AT 4 X W 11 
3 AT 6 X W 11 

1 AT 6 X W 11 
12 AT 4 X W 11 
3 AT 6 X W 11 

1 AT 6 X W 11 
12 AT 4 X W 11 
4 AT 6 X W 11 

1 AT 6 X W 11 
12 AT 4 X W 11 
5 AT 6 X W 11 

2 

1 AT 6 x W11 
9 AT 4 x W11 
2 AT 6 x W11 

1 AT 6 x W11 
9 AT 4 x W11 
3 AT 6 x W11 

1 AT 6 x W11I 
9 AT 4 x W11 
4 AT 6 x W11 

1 AT 6 X W 11 
9 AT 4 X W 11 
4 AT 6 X W 11 
1 AT 4 X W20 

1 AT 6 X W 11 
9 AT 4 X W 11 
4 AT 6 X W 11 
2 AT 4 X W20 

1 AT 6 X W 11 
9 AT 4 X W 11 
4 AT 6 X W 11 
3 AT 4 X W20 

1 AT 6 X W 11 
9 AT 4 X W 11 
4 AT 6 X W 11 
4 AT 4 X W20 

3 

3 AT 6 x W11 
9 AT 4 x W11 

2 AT 6 x W11 
11 AT 4 x W11 

1 AT 6 x W11 
12 AT 4 x W11 
1 AT 6 x W11 

1 AT 6 X W 11 
12 AT 4 X W 11 
2 AT 6 X W 11 

1 AT 6 X W 11 
13 AT 4 X W 11 
2 AT 6 X W 11 

1 AT 6 X W 11 
13 AT 4 X W 11 
3 AT 6 X W 11 

1 AT 6 X W 11 
13 AT 4 X W 11 
4 AT 6 X W 11 

4A 

1 AT 6 x W11 
10 AT 4 x W11 
1 AT 6 x W11 

1 AT 6 x W11 
10 AT 4 x W11 
2 AT 6 x W11 

1 AT 6 x W11 
11 AT 4 x W11 
2 AT 6 x W11 

1 AT 6 X W 11 
11 AT 4 X W 11 
3 AT 6 X W 11 

1 AT 6 X W 11 
11 AT 4 X W 11 
4 AT 6 X W 11 

1 AT 6 X W 11 
11 AT 4 X W 11 
4 AT 6 X W 11 
1 AT 4 X W20 

1 AT 6 X W 11 
11 AT 4 X W 11 
5 AT 6 X W 11 
1 AT 4 X W20 

4B 

1 AT 6 x W11 
9 AT 4 x W11 
2 AT 6 x W11 

1 AT 6 x W11 
9 AT 4 x W11 
3 AT 6 x W11 

1 AT 6 x W11 
9 AT 4 x W11 
4 AT 6 x W11 

1 AT 6 X W 11 
10 AT 4 X W 11 
4 AT 6 X W 11 

1 AT 6 X W 11 
10 AT 4 X W 11 
4 AT 6 X W 11 
1AT4 X W20 

1 AT 6 X W 11 
10 AT 4 X W 11 
4 AT 6 X W 11 
2 AT 4 X W20 

1 AT 6 X W 11 
10 AT 4 X W 11 
4 AT 6 X W 11 
3 AT 4 X W20 

4C 

1 AT 6 x W11 
8 AT 4 x W11 
3 AT 6 x W11 

1 AT 6 x W11 
8 AT 4 x W11 
4 AT 6 x W11 

1 AT 6 x W11 
9 AT 4 x W11 
4 AT 6 x W11 

1 AT 6 X W 11 
9 AT 4 X W 11 
4 AT 6 X W 11 
1 AT 4 X W20 

1 AT 6 X W 11 
9 AT 4 X W 11 
4 AT 6 X W 11 
2 AT 4 X W20 

1 AT 6 X W 11 
8 AT 4 X W 11 
5 AT 6 X W 11 
3 AT 4 X W20 

1 AT 6 X W 11 
8 AT 4 X W 11 
5 AT 6 X W 11 
4 AT 4 X W20 

4D 

1 AT 6 x W11 
8 AT 4 x W11 
3 AT 6 x W11 

1 AT 6 x W11 
8 AT 4 x W11 
3 AT 6 x W11 
1 AT 4 x W20 

1 AT 6 x W11 
8 AT 4 x W11 
4 AT 6 x W11 
1 AT 4 x W20 

1 AT 6 X W 11 
8 AT 4 X W 11 
4 AT 6 X W 11 
2 AT 4 X W20 

1 AT 6 X W 11 
8 AT 4 X W 11 
4 AT 6 X W 11 
3 AT 4 X W20 

1 AT 6 X W 11 
8 AT 4 X W 11 
4 AT 6 X W 11 
4 AT 4 X W20 

1 AT 6 X W 11 
8 AT 4 X W 11 
4 AT 6 X W 11 
5 AT 4 X W20 

4E 

1 AT 6 x W11 
5 AT 4 x W11 
6 AT 6 x W11 

1 AT 6 x W11 
5 AT 4 x W11 
5 AT 6 x W11 
2 AT 4 x W20 

1 AT 6 x W11 
4 AT 4 x W11 
6 AT 6 x W11 
3 AT 4 x W20 

1 AT 6 X W 11 
4 AT 4 X W 11 
6 AT 6 X W 11 
4 AT 4 X W20 

1 AT 6 X W 11 
4 AT 4 X W 11 
5 AT 6 X W 11 
6 AT 4 X W20 

1 AT 6 X W 11 
3 AT 4 X W 11 
6 AT 6 X W 11 
7 AT 4 X W20 

1 AT 6 X W 11 
3 AT 4 X W 11 
6 AT 6 X W 11 
8 AT 4 X W20 

5A, 5B, 
5C & 5D 

3 AT 6 x W11 
9 AT 4 x W11 

2 AT 6 x W11 
10 AT 4 x W11 
1 AT 6 x W11 

1 AT 6 x W11 
11 AT 4 x W11 
2 AT 6 x W11 

2 AT 6 X W 11 
10 AT 4 X W 11 
3 AT 6 X W 11 

1 AT 6 X W 11 
12 AT 4 X W 11 
3 AT 6 X W 11 

2 AT 6 X W 11 
11 AT 4 X W 11 
4 AT 6 X W 11 

1 AT 6 X W 11 
12 AT 4 X W 11 
4 AT 6 X W 11 
1 AT 4 X W20 
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ngiLoad 
onsitiCond 

WALL HEIGHT 
'38 '40 '42 '44 '46 '48 '50 

1 

1 AT 6 X W11 
12 AT 4 X W11 
5 AT 6 X W11 
1 AT 4 X W20 

1 AT 6 X W11 
12 AT 4 X W11 
5 AT 6 X W11 
2 AT 4 X W20 

1 AT 6 X W11 
12 AT 4 X W11 
6 AT 6 X W11 
2 AT 4 X W20 

1 AT 6 X W11 
13 AT 4 X W11 
5 AT 6 X W11 
3 AT 4 X W20 

1 AT 6 X W11 
13 AT 4 X W11 
5 AT 6 X W11 
4 AT 4 X W20 

1 AT 6 X W11 
13 AT 4 X W11 
5 AT 6 X W11 
3 AT 4 X W20 

1 AT 6 X W11 
13 AT 4 X W11 
6 AT 6 X W11 
5 AT 4 X W20 

2 

1 AT 6 X W11 
9 AT 4 X W11 
5 AT 6 X W11 
4 AT 4 X W20 

1 AT 6 X W11 
9 AT 4 X W11 
5 AT 6 X W11 
5 AT 4 X W20 

1 AT 6 X W11 
9 AT 4 X W11 
5 AT 6 X W11 
6 AT 4 X W20 

1 AT 6 X W11 
9 AT 4 X W11 
5 AT 6 X W11 
6 AT 4 X W20 
1 AT 6 X W20 

1 AT 6 X W11 
9 AT 4 X W11 
5 AT 6 X W11 
6 AT 4 X W20 
2 AT 6 X W20 

1 AT 6 X W11 
9 AT 4 X W11 
5 AT 6 X W11 
6 AT 4 X W20 
3 AT 6 X W20 

1 AT 6 X W11 
9 AT 4 X W11 
5 AT 6 X W11 
7 AT 4 X W20 
3 AT 6 X W20 

3 

1 AT 6 X W11 
13 AT 4 X W11 
5 AT 6 X W11 

1 AT 6 X W11 
13 AT 4 X W11 
5 AT 6 X W11 
1 AT 4 X W20 

1 AT 6 X W11 
13 AT 4 X W11 
5 AT 6 X W11 
2 AT 4 X W20 

1 AT 6 X W11 
13 AT 4 X W11 
6 AT 6 X W11 
2 AT 4 X W20 

1 AT 6 X W11 
13 AT 4 X W11 
6 AT 6 X W11 
3 AT 4 X W20 

1 AT 6 X W11 
14 AT 4 X W11 
5 AT 6 X W11 
4 AT 4 X W20 

1 AT 6 X W11 
14 AT 4 X W11 
5 AT 6 X W11 
5 AT 4 X W20 

4A 

1 AT 6 X W11 
11 AT 4 X W11 
5 AT 6 X W11 
2 AT 4 X W20 

1 AT 6 X W11 
11 AT 4 X W11 
5 AT 6 X W11 
3 AT 4 X W20 

1 AT 6 X W11 
12 AT 4 X W11 
5 AT 6 X W11 
3 AT 4 X W20 

1 AT 6 X W11 
12 AT 4 X W11 
5 AT 6 X W11 
4 AT 4 X W20 

1 AT 6 X W11 
12 AT 4 X W11 
5 AT 6 X W11 
5 AT 4 X W20 

1 AT 6 X W11 
12 AT 4 X W11 
6 AT 6 X W11 
5 AT 4 X W20 

1 AT 6 X W11 
12 AT 4 X W11 
6 AT 6 X W11 
6 AT 4 X W20 

4B 

1 AT 6 X W11 
10 AT 4 X W11 
4 AT 6 X W11 
4 AT 4 X W20 

1 AT 6 X W11 
10 AT 4 X W11 
4 AT 6 X W11 
5 AT 4 X W20 

1 AT 6 X W11 
10 AT 4 X W11 
4 AT 6 X W11 
6 AT 4 X W20 

1 AT 6 X W11 
10 AT 4 X W11 
5 AT 6 X W11 
6 AT4 X W20 

1 AT 6 X W11 
10 AT 4 X W11 
5 AT 6 X W11 
6 AT 4 X W20 
1 AT 6 X W20 

1 AT 6 X W11 
10 AT 4 X W11 
5 AT 6 X W11 
6 AT 4 X W20 
2 AT 6 X W20 

1 AT 6 X W11 
10 AT 4 X W11 
5 AT 6 X W11 
7 AT 4 X W20 
2 AT 6 X W20 

4C 

1 AT 6 X W11 
8 AT 4 X W11 
5 AT 6 X W11 
5 AT 4 X W20 

1 AT 6 X W11 
8 AT 4 X W11 
5 AT 6 X W11 
6 AT 4 X W20 

1 AT 6 X W11 
8 AT 4 X W11 
5 AT 6 X W11 
7 AT 4 X W20 

1 AT 6 X W11 
8 AT 4 X W11 
5 AT 6 X W11 
6 AT 4 X W20 
2 AT 6 X W20 

1 AT 6 X W11 
8 AT 4 X W11 
5 AT 6 X W11 
7 AT 4 X W20 
2 AT 6 X W20 

1 AT 6 X W11 
8 AT 4 X W11 
5 AT 6 X W11 
7 AT 4 X W20 
3 AT 6 X W20 

1 AT 6 X W11 
8 AT 4 X W11 
5 AT 6 X W11 
7 AT 4 X W20 
4 AT 6 X W20 

4D 

1 AT 6 X W11 
8 AT 4 X W11 
4 AT 6 X W11 
6 AT 4 X W20 

1 AT 6 X W11 
8 AT 4 X W11 
4 AT 6 X W11 
6 AT 4 X W20 
1 AT 6 X W20 

1 AT 6 X W11 
8 AT 4 X W11 
5 AT 6 X W11 
5 AT 4 X W20 
2 AT 6 X W20 

1 AT 6 X W11 
8 AT 4 X W11 
5 AT 6 X W11 
6 AT 4 X W20 
2 AT 6 X W20 

1 AT 6 X W11 
8 AT 4 X W11 
5 AT 6 X W11 
6 AT 4 X W20 
3 AT 6 X W20 

1 AT 6 X W11 
7 AT 4 X W11 
6 AT 6 X W11 
6 AT 4 X W20 
4 AT 6 X W20 

1 AT 6 X W11 
7 AT 4 X W11 
6 AT 6 X W11 
6 AT 4 X W20 
5 AT 6 X W20 

4E 

1 AT 6 X W11 
2 AT 4 X W11 
6 AT 6 X W11 
9 AT 4 X W20 
1 AT 6 X W20 

1 AT 6 X W11 
2 AT 4 X W11 
6 AT 6 X W11 
9 AT 4 X W20 
2 AT 6 X W20 

8 AT 6 X W11 
10 AT 4 X W20 
3 AT 6 X W20 

8 AT 6 X W11 
9 AT 4 X W20 
5 AT 6 X W20 

7 AT 6 X W11 
10 AT 4 X W20 
6 AT 6 X W20 

7 AT 6 X W11 
10 AT 4 X W20 
7 AT 6 X W20 

6 AT 6 X W11 
10 AT 4 X W20 
9 AT 6 X W20 

5A, 5B, 
5C & 5D 

1 AT 6 X W11 
12 AT 4 X W11 
5 AT 6 X W11 
1 AT 4 X W20 

1 AT 6 X W11 
12 AT 4 X W11 
5 AT 6 X W11 
2 AT 4 X W20 

1 AT 6 X W11 
12 AT 4 X W11 
5 AT 6 X W11 
3 AT 4 X W20 

1 AT 6 X W11 
13 AT 4 X W11 
5 AT 6 X W11 
3 AT 4 X W20 

1 AT 6 X W11 
13 AT 4 X W11 
5 AT 6 X W11 
4 AT 4 X W20 

1 AT 6 X W11 
13 AT 4 X W11 
5 AT 6 X W11 
5 AT 4 X W20 

1 AT 6 X W11 
13 AT 4 X W11 
5 AT 6 X W11 
6 AT 4 X W20 

MECHANICALLY STABILIZED EMBANKMENT 3-8.3 



 
 

BRIDGE DESIGN AIDS • APRIL 2002 

2' Surcharge 2' Surcharge 

H

(W
al

l h
ei

g
h

t)
 

Base 
Width 

Base 
Width 

Reinforced 
Section H

(W
al

l h
ei

g
h

t)
 

Base 
Width 

Reinforced 
Section 

2 : 1 Unlim
ited 

H

(W
al

l h
ei

g
h

t)
 

Base 
Width 

Reinforced 
Section 

2 : 1 Unlim
ited 

LOADING  CONDITION  1	 LOADING  CONDITION  2 LOADING  CONDITION  3 

2' Surcharge 

2'
 

(W
al

l h
ei

g
h

t)
 

Base 
Width 

Reinforced 
Section 

1.5 : 1

H
S 

Lo
ad

in
g

C
o

n
d

it
io

n
 

0.
25

H

0.
50

H
0.

75
H

 

4A 4B 4C 4D 4E
 

H

U
n

lim
it

ed
 

2' Surcharge 

H

(W
al

l h
ei

g
h

t)
Base 
Width 

Reinforced 
Section 

1.5 : 12'H
S

0.
25

H

0.
50

H
 Lo

ad
in

g
C

o
n

d
it

io
n

5A 5B 5C 5D
U

n
lim

it
ed

LOADING  CONDITIONS  4A THRU 4E	 LOADING  CONDITIONS  5A THRU 5D Notes: 

1.	 Sequence of specified soil reinforcement for a given wall height and loading condition is 
from the top panel level to the bottom panel level. 

2.	 Spacing of transverse wires of the welded wire mats shall be as follows: 

Mats for top panels - 12 inches 
Mats for the 3 levels of panels immediately below a top panel - 18 inches 
Mats for all remaining lower levels of panels - 24 inches 

3.	 The density of soil reinforcement specified for the top level is to be used for all levels of 
mats in a top panel which has more than one level mats. 

4.	 For a given wall height, which has a top panel with more than one level of soil reinforcement, 
reduce a corresponding number of lower levels of specified soil reinforcement which have 
the least specified density of soil reinforcement. If the least specified density of soil 
reinforcement has more than one spacing of transverse wires, reduce the level with the 
greatest spacing of transverse wires. 

5.	 Example: Design wall height equals 26 feet. Actual height of tier panels under consideration 
equals 25'-0" to 25'-6". Loading condition 1 and φ = 34° backfill material: 

Specified 2 AT 6 x W11 Top panel - 2 levels at this density 
Soil 10 AT 4 x W11 Panel below top panel - 1 level at this density 
Reinforcement 1 AT 6 x W11 Reduce by 1 level at this density 

MECHANICALLY STABILIZED EMBANKMENT 3-8.4 
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BASE 
WIDTH 

LOADING 
CONDITION 

WALL HEIGHT 
'4 '6 '8 '10 '12 '14 '16 '18 '20 '22 '24 

'8 

1 0.8 1.0 1.4 1.8 2.3 
2 0.8 1.1 1.5 2.0 2.7 
3 0.5 0.8 1.1 1.4 1.9 

4A 0.8 1.1 1.5 2.0 2.7 
4B 0.8 1.1 1.5 2.1 
4C 0.8 1.2 1.8 
4D 0.8 1.3 1.9 
4E 
5A 0.5 0.8 1.1 1.5 2.0 
5B 0.5 0.8 1.1 1.5 2.0 
5C 0.5 0.8 1.1 1.5 2.0 
5D 0.5 0.8 1.2 1.6 2.1 

'10 

1 1.0 1.3 1.6 2.0 2.5 
2 1.2 1.5 1.9 2.4 3.0 
3 0.8 1.0 1.4 1.7 2.1 

4A 1.1 1.4 1.8 2.3 2.8 
4B 1.1 1.4 1.9 2.4 3.1 
4C 1.2 1.6 2.1 
4D 1.2 1.8 2.3 
4E 
5A 0.8 1.1 1.4 1.7 2.2 
5B 0.8 1.1 1.4 1.7 2.2 
5C 0.8 1.1 1.4 1.8 2.2 
5D 0.8 1.1 1.4 1.8 2.3 

'12 

1 1.0 1.3 1.6 1.9 2.3 2.7 3.2 
2 1.2 1.5 1.9 2.3 2.8 3.4 4.0 
3 0.8 1.0 1.3 1.6 2.0 2.4 2.8 

4A 1.1 1.4 1.7 2.1 2.5 3.0 3.6 
4B 1.1 1.4 1.8 2.2 2.7 3.3 
4C 1.2 1.5 1.9 2.5 3.3 
4D 1.2 1.6 2.2 2.8 3.4 
4E 
5A 0.8 1.0 1.3 1.6 2.0 2.4 2.9 
5B 0.8 1.0 1.3 1.6 2.0 2.4 2.9 
5C 0.8 1.0 1.3 1.6 2.0 2.4 2.9 
5D 0.8 1.1 1.4 1.7 2.1 2.6 3.2 

'14 

1 1.2 1.5 1.8 2.2 2.5 3.0 3.4 
2 1.6 1.8 2.2 2.7 3.2 3.7 4.4 
3 1.0 1.3 1.6 1.9 2.2 2.6 3.0 

4A 1.4 1.7 2.0 2.4 2.8 3.2 3.8 
4B 1.4 1.7 2.1 2.5 3.0 3.6 4.4 
4C 1.5 1.9 2.3 2.9 3.7 
4D 1.6 2.0 2.7 3.2 3.8 
4E 
5A 1.0 1.3 1.6 1.9 2.3 2.6 3.1 
5B 1.0 1.3 1.6 1.9 2.3 2.7 3.1 
5C 1.0 1.3 1.6 1.9 2.3 2.7 3.1 
5D 1.1 1.4 1.7 2.0 2.4 2.9 3.4 

MECHANICALLY STABILIZED EMBANKMENT 3-8.5 
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BASE 
WIDTH 

LOADING 
CONDITION 

WALL HEIGHT 
'10 '12 '14 '16 '18 '20 '22 '24 '26 '28 '30 '32 '34 

'16 

1 1.5 1.8 2.1 2.4 2.8 3.2 3.6 4.1 
2 1.9 2.2 2.6 3.1 3.5 4.1 4.7 5.4 
3 1.3 1.5 1.8 2.2 2.5 2.9 3.3 3.7 

4A 1.7 2.0 2.3 2.7 3.1 3.5 4.0 4.5 
4B 1.7 2.1 2.4 2.8 3.3 3.9 4.6 
4C 1.8 2.2 2.7 3.3 4.0 
4D 2.0 2.4 3.1 3.6 4.2 
4E 
5A 1.3 1.6 1.8 2.2 2.5 2.9 3.3 3.8 
5B 1.3 1.6 1.8 2.2 2.5 2.9 3.3 3.8 
5C 1.3 1.6 1.9 2.2 2.6 3.0 3.4 3.9 
5D 1.4 1.6 2.0 2.3 2.7 3.1 3.6 4.2 

'18 

1 1.8 2.1 2.4 2.7 3.1 3.4 3.9 4.3 
2 2.2 2.6 3.0 3.4 3.9 4.4 5.0 5.7 
3 1.5 1.8 2.1 2.4 2.8 3.1 3.5 4.0 

4A 2.0 2.3 2.6 2.9 3.3 3.7 4.2 4.7 
4B 2.0 2.4 2.8 3.2 3.6 4.2 4.8 5.6 
4C 2.2 2.6 3.1 3.6 4.4 
4D 2.4 2.8 3.5 4.0 4.6 5.4 
4E 
5A 1.5 1.8 2.1 2.4 2.8 3.2 3.6 4.0 
5B 1.5 1.8 2.1 2.4 2.8 3.2 3.6 4.0 
5C 1.5 1.8 2.1 2.5 2.8 3.2 3.6 4.1 
5D 1.6 1.9 2.2 2.6 3.0 3.4 3.9 4.4 

'20 

1 2.0 2.3 2.6 3.0 3.3 3.7 4.1 4.6 5.0 
2 2.6 3.0 3.4 3.8 4.3 4.8 5.4 6.0 6.7 
3 1.8 2.1 2.4 2.7 3.0 3.4 3.8 4.2 4.6 

4A 2.2 2.5 2.9 3.2 3.6 4.0 4.4 4.9 5.4 
4B 2.3 2.7 3.1 3.5 4.0 4.5 5.1 5.8 
4C 2.6 3.0 3.4 4.0 4.7 5.6 
4D 2.8 3.3 3.9 4.4 5.1 5.8 
4E 
5A 1.8 2.1 2.4 2.7 3.1 3.4 3.8 4.2 4.7 
5B 1.8 2.1 2.4 2.7 3.1 3.4 3.8 4.3 4.8 
5C 1.8 2.1 2.4 2.7 3.1 3.5 3.9 4.3 4.8 
5D 1.9 2.2 2.5 2.9 3.3 3.7 4.2 4.7 5.2 

'22 

1 2.3 2.6 2.9 3.2 3.6 4.0 4.4 4.8 5.2 5.8 
2 3.0 3.3 3.8 4.2 4.7 5.2 5.8 6.4 7.0 7.8 
3 2.1 2.3 2.6 3.0 3.3 3.7 4.0 4.4 4.9 5.4 

4A 2.5 2.8 3.1 3.5 3.8 4.2 4.7 5.1 5.6 6.2 
4B 2.7 3.0 3.4 3.8 4.3 4.8 5.4 6.1 6.8 
4C 2.9 3.4 3.8 4.4 5.1 5.9 
4D 3.2 3.7 4.3 4.9 5.5 6.2 
4E 
5A 2.1 2.3 2.7 3.0 3.3 3.7 4.1 4.5 4.9 5.4 
5B 2.1 2.4 2.7 3.0 3.3 3.7 4.1 4.5 5.0 5.5 
5C 2.1 2.4 2.7 3.0 3.4 3.7 4.1 4.6 5.0 5.6 
5D 2.2 2.5 2.8 3.2 3.6 4.0 4.4 4.9 5.5 6.1 
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BASE 
WIDTH 

LOADING 
CONDITION 

WALL HEIGHT 
'18 '20 '22 '24 '26 '28 '30 '32 '34 '36 '38 '40 '42 '44 '46 

'24 

1 2.6 2.9 3.2 3.5 3.8 4.2 4.6 5.0 5.5 6.0 
2 3.3 3.7 4.1 4.6 5.0 5.6 6.1 6.7 7.4 8.1 
3 2.3 2.6 2.9 3.2 3.6 3.9 4.3 4.7 5.1 5.6 

4A 2.8 3.1 3.4 3.8 4.1 4.5 4.9 5.4 5.8 6.4 
4B 3.0 3.4 3.7 4.2 4.6 5.1 5.7 6.3 7.1 
4C 3.3 3.7 4.2 4.8 5.4 6.2 
4D 3.6 4.2 4.7 5.3 5.9 6.6 7.3 
4E 
5A 2.3 2.6 2.9 3.2 3.6 3.9 4.3 4.7 5.2 5.6 
5B 2.3 2.6 2.9 3.2 3.6 4.0 4.4 4.8 5.2 5.7 
5C 2.3 2.6 3.0 3.3 3.6 4.0 4.4 4.8 5.3 5.8 
5D 2.5 2.8 3.1 3.4 3.8 4.2 4.7 5.2 5.7 6.3 

'26 

1 2.8 3.1 3.4 3.8 4.1 4.5 4.8 5.3 5.7 6.2 6.7 
2 3.7 4.1 4.5 5.0 5.4 5.9 6.5 7.1 7.7 8.4 9.1 
3 2.6 2.9 3.2 3.5 3.8 4.2 4.6 5.0 5.4 5.8 6.3 

4A 3.0 3.4 3.7 4.0 4.4 4.8 5.2 5.6 6.1 6.6 7.1 
4B 3.3 3.7 4.1 4.5 5.0 5.5 6.0 6.6 7.3 8.1 
4C 3.6 4.1 4.6 5.2 5.8 6.6 
4D 4.0 4.6 5.2 5.7 6.3 7.0 7.7 
4E 
5A 2.6 2.9 3.2 3.5 3.8 4.2 4.6 5.0 5.4 5.9 6.4 
5B 2.6 2.9 3.2 3.5 3.9 4.2 4.6 5.0 5.4 5.9 6.4 
5C 2.6 2.9 3.2 3.6 3.9 4.3 4.7 5.1 5.5 6.0 6.5 
5D 2.8 3.1 3.4 3.7 4.1 4.5 5.0 5.5 6.0 6.5 7.1 

'28 

1 3.1 3.4 3.7 4.0 4.4 4.7 5.1 5.5 5.9 6.4 6.9 
2 4.1 4.5 4.9 5.3 5.8 6.3 6.8 7.4 8.0 8.7 9.4 
3 2.8 3.1 3.4 3.8 4.1 4.5 4.8 5.2 5.6 6.1 6.5 

4A 3.3 3.6 4.0 4.3 4.6 5.0 5.4 5.8 6.3 6.8 7.3 
4B 3.6 4.0 4.4 4.8 5.3 5.8 6.3 6.9 7.6 8.3 9.1 
4C 4.0 4.5 5.0 5.5 6.2 6.9 7.9 
4D 4.4 5.1 5.6 6.1 6.7 7.4 8.1 
4E 
5A 2.8 3.1 3.4 3.8 4.1 4.5 4.8 5.2 5.6 6.1 6.6 
5B 2.8 3.2 3.5 3.8 4.1 4.5 4.9 5.3 5.7 6.1 6.6 
5C 2.9 3.2 3.5 3.8 4.2 4.5 4.9 5.3 5.8 6.2 6.7 
5D 3.0 3.4 3.7 4.0 4.4 4.8 5.3 5.7 6.2 6.8 7.3 

'30 

1 3.4 3.7 4.0 4.3 4.6 5.0 5.4 5.8 6.2 6.6 7.1 7.6 
2 4.4 4.8 5.3 5.7 6.2 6.7 7.2 7.8 8.4 9.0 9.7 10.5 
3 3.1 3.4 3.7 4.0 4.4 4.7 5.1 5.5 5.9 6.3 6.7 7.2 

4A 3.6 3.9 4.2 4.6 4.9 5.3 5.7 6.1 6.5 7.0 7.5 8.0 
4B 4.0 4.3 4.7 5.2 5.6 6.0 6.6 7.2 7.8 8.5 9.3 
4C 4.4 4.8 5.4 5.9 6.6 7.3 8.2 
4D 4.9 5.5 6.0 6.6 7.2 7.8 8.5 9.3 
4E 
5A 3.1 3.4 3.7 4.0 4.4 4.7 5.1 5.5 5.9 6.3 6.8 7.3 
5B 3.1 3.4 3.7 4.1 4.4 4.8 5.1 5.5 5.9 6.4 6.8 7.3 
5C 3.1 3.4 3.8 4.1 4.4 4.8 5.2 5.6 6.0 6.5 6.9 7.4 
5D 3.3 3.6 4.0 4.3 4.7 5.1 5.5 6.0 6.5 7.0 7.6 8.2 
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BASE 
WIDTH 

LOADING 
CONDITION 

WALL HEIGHT 
'26 '28 '30 '32 '34 '36 '38 '40 '42 '44 '46 '48 '50 

'32 

1 3.6 3.9 4.2 4.6 4.9 5.2 5.6 6.0 6.4 6.8 7.3 7.8 
2 4.8 5.2 5.6 6.1 6.6 7.1 7.6 8.2 8.7 9.4 10.1 10.8 
3 3.4 3.7 4.0 4.3 4.6 5.0 5.4 5.7 6.1 6.6 7.0 7.4 

4A 3.8 4.2 4.5 4.8 5.2 5.6 5.9 6.3 6.8 7.2 7.7 8.2 
4B 4.3 4.7 5.1 5.5 5.9 6.4 6.9 7.5 8.1 8.8 9.5 10.4 
4C 4.8 5.2 5.7 6.3 6.9 7.7 8.5 
4D 5.3 6.0 6.4 7.0 7.6 8.2 8.9 9.7 
4E 
5A 3.4 3.7 4.0 4.3 4.6 5.0 5.4 5.7 6.1 6.6 7.0 7.5 
5B 3.4 3.7 4.0 4.3 4.7 5.0 5.4 5.8 6.2 6.6 7.1 7.6 
5C 3.4 3.7 4.0 4.4 4.7 5.1 5.5 5.9 6.3 6.7 7.2 7.7 
5D 3.6 3.9 4.3 4.6 5.0 5.4 5.8 6.3 6.8 7.3 7.8 8.4 

'34 

1 3.9 4.2 4.5 4.8 5.2 5.5 5.9 6.3 6.7 7.1 7.5 8.0 
2 5.2 5.6 6.0 6.5 6.9 7.4 8.0 8.5 9.1 9.7 10.4 11.1 
3 3.6 3.9 4.2 4.6 4.9 5.3 5.6 6.0 6.4 6.8 7.2 7.7 

4A 4.1 4.4 4.8 5.1 5.4 5.8 6.2 6.6 7.0 7.4 7.9 8.4 
4B 4.6 5.0 5.4 5.8 6.3 6.7 7.3 7.8 8.4 9.1 9.8 10.6 
4C 5.1 5.6 6.1 6.7 7.3 8.0 8.8 
4D 5.7 6.4 6.9 7.4 8.0 8.6 9.3 10.1 
4E 
5A 3.6 3.9 4.2 4.6 4.9 5.2 5.6 6.0 6.4 6.8 7.2 7.7 
5B 3.6 4.0 4.3 4.6 4.9 5.3 5.7 6.0 6.4 6.9 7.3 7.8 
5C 3.7 4.0 4.3 4.6 5.0 5.4 5.7 6.1 6.5 7.0 7.4 7.9 
5D 3.9 4.2 4.5 4.9 5.3 5.7 6.1 6.6 7.0 7.5 8.1 8.6 

'36 

1 4.2 4.4 4.8 5.1 5.4 5.8 6.1 6.5 6.9 7.3 7.8 
2 5.6 6.0 6.4 6.8 7.3 7.8 8.3 8.9 9.5 10.1 10.7 
3 3.9 4.2 4.5 4.8 5.2 5.5 5.9 6.3 6.6 7.1 7.5 

4A 4.4 4.7 5.0 5.4 5.7 6.1 6.4 6.8 7.3 7.7 8.1 
4B 4.9 5.3 5.7 6.1 6.6 7.1 7.6 8.1 8.7 9.3 10.0 
4C 5.5 6.0 6.5 7.1 7.7 8.4 9.2 10.1 
4D 6.2 6.8 7.3 7.8 8.4 9.1 9.7 10.5 11.3 
4E 
5A 3.9 4.2 4.5 4.8 5.2 5.5 5.9 6.2 6.6 7.0 7.5 
5B 3.9 4.2 4.5 4.9 5.2 5.6 5.9 6.3 6.7 7.1 7.6 
5C 3.9 4.3 4.6 4.9 5.3 5.6 6.0 6.4 6.8 7.2 7.7 
5D 4.2 4.5 4.8 5.2 5.6 6.0 6.4 6.8 7.3 7.8 8.3 

'38 

1 4.4 4.7 5.0 5.4 5.7 6.0 6.4 6.8 7.2 7.6 
2 5.9 6.4 6.8 7.2 7.7 8.2 8.7 9.2 9.8 10.4 
3 4.2 4.5 4.8 5.1 5.4 5.8 6.2 6.5 6.9 7.3 

4A 4.7 5.0 5.3 5.6 6.0 6.3 6.7 7.1 7.5. 7.9 
4B 5.2 5.6 6.1 6.5 6.9 7.4 7.9 8.4 9.0 9.6 
4C 5.9 6.4 6.9 7.4 8.1 8.8 9.5 10.4 
4D 6.6 7.2 7.7 8.3 8.9 9.5 10.2 10.9 11.6 
4E 
5A 4.2 4.5 4.8 5.1 5.4 5.8 6.1 6.5 6.9 7.3 
5B 4.2 4.5 4.8 5.1 5.5 5.8 6.2 6.6 7.0 7.4 
5C 4.2 4.5 4.8 5.2 5.5 5.9 6.3 6.6 7.1 7.5 
5D 4.5 4.8 5.1 5.4 5.8 6.2 6.7 7.1 7.6 8.1 
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BASE 
WIDTH 

LOADING 
CONDITION 

WALL HEIGHT 
'34 '36 '38 '40 '42 '44 '46 '48 '50 

'40 

1 4.7 5.0 5.3 5.6 6.0 6.3 6.7 7.0 7.4 
2 6.3 6.7 7.2 7.6 8.1 8.6 9.1 9.6 10.2 
3 4.4 4.7 5.1 5.4 5.7 6.1 6.4 6.8 7.2 

4A 4.9 5.2 5.6 5.9 6.2 6.6 7.0 7.4 7.8 
4B 5.6 6.0 6.4 6.8 7.2 7.7 8.2 8.8 9.3 
4C 6.2 6.7 7.2 7.8 8.4 9.1 9.9 10.8 
4D 7.1 7.6 8.1 8.7 9.3 9.9 10.6 11.3 12.0 
4E 
5A 4.4 4.7 5.0 5.4 5.7 6.0 6.4 6.8 7.1 
5B 4.4 4.8 5.1 5.4 5.7 6.1 6.4 6.8 7.2 
5C 4.5 4.8 5.1 5.5 5.8 6.2 6.5 6.9 7.3 
5D 4.8 5.1 5.4 5.7 6.1 6.5 7.0 7.4 7.8 

'42 
2 6.7 7.1 7.6 8.0 8.5 9.0 9.5 10.0 

4C 6.6 7.1 7.6 8.2 8.8 9.5 10.2 11.1 
4D 7.5 8.0 8.6 9.1 9.7 10.3 11.0 11.7 

'44 
2 7.1 7.5 7.9 8.4 8.8 9.3 9.8 

4C 7.0 7.5 8.0 8.6 9.2 9.9 10.6 
4D 7.9 8.5 9.0 9.5 10.1 10.8 11.4 

'46 
2 7.4 7.9 8.3 8.8 9.2 9.7 

4C 7.4 7.9 8.4 9.0 9.6 10.2 
4D 8.4 8.9 9.4 10.0 10.6 11.2 
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BASE 
WIDTH 

WALL HEIGHT 
'4 '6 '8 '10 '12 '14 '16 '18 '20 '22 '24 '26 '28 '30 '32 

'8 1.1 
'10 1.2 1.5 
'12 1.2 1.6 1.9 
'14 1.3 1.7 2.0 
'16 1.4 1.8 2.1 2.5 
'18 1.5 1.9 2.2 2.6 2.9 
'20 2.0 2.3 2.6 3.0 
'22 2.1 2.4 2.7 3.1 3.4 
'24 2.5 2.8 3.2 3.5 3.9 
'26 2.6 2.9 3.2 3.6 4.0 
'28 3.0 3.3 3.7 4.0 4.4 
'30 3.1 3.4 3.8 4.1 4.5 4.9 
'32 3.5 3.9 4.2 4.6 4.9 

34 3.6 4.0 4.3 4.7 5.0 5.4 
'36 4.1 4.4 4.7 5.1 5.4 5.8 
'38 4.2 4.5 4.8 5.2 5.5 5.9 
'40 4.6 4.9 5.3 5.6 6.0 6.3 
'42 4.7 5.0 5.4 5.7 6.1 6.4 6.8 
'44 5.1 5.4 5.8 6.2 6.5 6.9 
'46 5.2 5.5 5.9 6.2 6.6 7.0 7.3 
'48 5.6 6.0 6.3 6.7 7.0 7.4 7.8 
'50 5.7 6.1 6.4 6.8 7.1 7.5 7.8 

BASE 
WIDTH 

WALL HEIGHT 
'22 '24 '26 '28 '30 '32 '34 '36 '38 '40 '42 '44 '46 '48 '50 

'52 6.2 6.5 6.8 7.2 7.6 7.9 8.3 
'54 6.2 6.6 6.9 7.3 7.6 8.0 8.4 8.8 
'56 6.7 7.0 7.4 7.7 8.1 8.4 8.8 
'58 6.8 7.1 7.5 7.8 8.2 8.5 8.9 9.2 
'60 7.2 7.6 7.9 8.3 8.6 9.0 9.3 9.7 
'62 7.3 7.6 8.0 8.4 8.7 9.1 9.4 9.8 
'64 7.7 8.1 8.4 8.8 9.1 9.5 9.8 10.2 
'66 7.8 8.2 8.5 8.9 9.2 9.6 9.9 10.3 10.7 
'68 8.3 8.6 9.0 9.3 9.7 10.0 10.4 10.7 
'70 8.4 8.7 9.1 9.4 9.8 10.1 10.5 10.8 11.2 
'72 8.8 9.1 9.5 9.8 10.2 10.6 10.9 11.3 11.7 
'74 8.9 9.2 9.6 9.9 10.3 10.6 11.0 11.4 11.7 
'76 9.3 9.7 10.0 10.4 10.7 11.1 11.4 11.8 12.2 
'78 9.4 9.8 10.1 10.4 10.8 11.2 11.5 11.9 12.2 
'80 9.8 10.2 10.5 10.9 11.2 11.6 12.0 12.3 
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