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INTRODUCTION 

This is the final report on the construction and performance of a Tensar fabric-reinforced soil 
retaining wall with modular concrete block facing units constructed in the City of Marion. 

The modular retaining wall was investigated o r ig i iy  as an alternative to a conventional cast-in place 
reinforced concrete retaining wall to support a 10 foot high embankment. Preliminary cost estimates 
determined approximately equal costs for both. The modular design was selected based upon 
aesthetic appearance in the high traffic volume intersection. 

Analysis and design was performed by Ament Engineering, Inc. of Cedar Rapids, Iowa. The design 
analysis determined the spacing and strength of geogrid necessary to resist the lateral earth pressufes 
and surcharge loads of the existing soils. Technical support during design and construction was 
provided by Kings Material, Inc., Contech Construction Products and Terracon Consultants. 

The wall was constructed as a part of an intersection reconstruction project, M-MG-0820(4)--8X-57, 
in 1993. The prime contractor was Rathje Construction Company of Marion, Iowa; subcontractor 
constructing the retaining wall was ~ n &  Duffield ~onstruct&n, inc. of Cedar Rapids, Iowa. The 
project location is the intersection of Blairs Ferry Road and Lindale Drive in the City of Marion. The 
wall is located on the southeast corner of the intersection. 

In conjunction with this project, three individual walls were constructed. Two were approximately 
24 inches in exposed height and did not require Tensar reinforcement. This report deals primarily 
with the large Tensar-reinforced wall. 

CONSTRUCTION 

Excavation of the existing soil was made to the bottom of the footing elevation. Existing soils were 
proof rolled for stability testing. The 6" x 36" wall footing material was a five inch thickness of 1 inch 
granular material topped with 1 inch of fill sand for grading and leveling purposes. AH base materials 
were compacted. 

Modular block units were set and checked for position and levelness. Upon completion of the first 
row of block, the block unit openings were illled with 318 inch minus aggregate and hand tamped with 
hammers. Compactive efforts within the block units were limited by the size of the openings. 

A corrugated polyethylene draintile was installed behind the base row of block to facilitate drainage. 
The tile was discharged into a storm sewer. B a c m  behind the wall was placed as each row of block 
was installed. A free draining material (1 inch clean aggregate) was placed immediately behind the 
wall. Backfill over the geogrid was a 3/4 inch &us aggregate which was compacted. 



Successive rows of block were anchored with fiberglass dowels, %" x 9%", inserted into the head 
sections of each block from the previous row to prevent horizontal shifting of the blocks. Each 
successive row of blocks straddled two block units from the row underneath and were set back 
one inch. The ends of each wall were bent or curved into the backfill for visual purposes. 

Tensar geogrid fabric was placed at the elevations and lengths specified. The end of the grid was 
looped over the block units dowels and the fabric was stretched tight behind the wall. In curved 
sections, geogrid sheets were overlapped in order to keep their alignment relatively perpendicular to 
the face of the wall. 

Cap units topped the upper row of standard blocks. These units have solid tops with drilled holes 
for dowels m their underside. One foot of native topsoil was placed on top of the completed backfill 
to minimize surface water infiltration behind the wall. 

A wooden fence was constructed on top of the embankment with posts anchored approximately 
30 inches behind the wall cap units. 

The majority of the construction was perfonned with hand labor. Each block unit must be 
individually set and checked for position and levelness. Survey for elevations and alignment of the 
wall base was critical. 

Appendix A shows a typical cross-section of the wall and photograph of the step-by-step construction 
of the wall. 

MONITORING 

Reference points for monitoring horizontal and vertical displacement of the large retaining wall were 
established. Biannual checks of elevations and measurements were made in a three year ~eriod. 
Overall visual inspections were also performed. 

No significant irregularities have been noted in the vertical or horizontal alignment of each row or 
vertical projection during this inspection period. The offset of each successive row of blocks appears 
to be maintained. No leakage between block units or separation of block units is apparent. Some 
drainage through the blocks down the face of the wall is visible after extended periods of 
precipitation, however, most drainage is through the backfill behind the wall into the base draintile. 

One concern noted m the first year monitoring report was vegetative growth occurring between some 
block units. An annual application of weed kiiler to the face of the wall has eliminated this problem. 



CONCLUSION 

F i  cost of the completed large wall was $124,400. While there were no significant (estimated) cost 
savings between this type of construction and conventional cast-in-place construction, the aesthetic 
effects have a significant value. 

The wall has performed well in the past five years. Its location is in a high traffic volume intersection 
of an urban area which allows great visibility. Many positive comments have been received by the 
City regarding its appearance. 

The City of Marion is pleased with the construction and has used this type of wall construction on 
other projects. 



Appendix A 
Step-by-step Construction of the Wall 



42" HIGH W O O D  
(POST SPACING = 8'-0"); PLACE A ONE-FOOT LAYER (APPROX.) 
POST ENCASEMENT DEPTH r O F  NATIVE SOIL OR LOW-PERMEABILIT 

= 2.67 FEET (CONTRACTOR SOIL TO MINIMIZE SURFACE WATER 
SHALL MINIMIZE DAMAGE TO INFILTRATION -. 

ANY GEOGRID LAYERS THAT 
ARE PENETRATED BY POSTS EXISTING GROUND LINE 

AND ENCASEMENT) 

WALL SETBACK = 
I "  PER 8" RISE 

318" g r a n u l a r  f i l l  

MODULAR CONCRETE 

- 
L - 
< 

/ 
/ , 

LEVELING 1 
PAD 5"  roadstone / 1" sand FOUNDATION SOIL ZONE 

*FOR CLASS 23 
GEOGRID LENGTH 

EXCAVATION (VARIES WITH WALL HEIGHT) 
(LENGTH MEASURED FROM FRONT FACE) 

TYPICAL SECTION OF RETAINING WALL 



ST
A 

9
6
+

0
0
 

ST
A 

98
+0

7.
5 

S
T

A
N

D
A

R
D

 U
N

IT
 

8
4
5
 

8
4
0
 

:: 83
5 

. .
 

B
L

O
C

K
 U

N
IT

 
D

A
T

A
 

:G
EN

ER
A

L 
IN

FO
R

M
A

T
IO

N
: 

C
om

pr
es

si
ve

 S
tr

en
gt

h 
...

...
. 

30
00

 p
sl

 
A

bs
or

pt
io

n 
R

at
e 

..
..

..
..

..
..

 6
 t

o
 8

 i
b

sl
ft

a
 

C
om

po
si

tio
n 

..
..

..
..

..
..

..
. 

H
ig

h 
S

tr
en

gt
h,

 H
ig

h 
D

en
si

ty
 C

on
cr

et
e 

ST
A

N
D

A
R

D
 U

N
IT

: 
C

A
P 

U
N

IT
 

W
ei

gh
t 
..

..
..

..
..

..
..

..
..

..
. 9

4 
Ib

s.
. 
..

..
..

..
..

..
..

. (
42

.6
4 
kg)"
 

..
..

. 
..

..
..

..
..

..
..

..
..

..
..

. 
S

iz
e 

8
"H

x1
8

"N
x2

4
"D

 
(.2

03
2m

 H
 x

 .4
57

2m
 W

 x
 .6

09
6r

n 
D

)"
 

..
..

..
..

 
. 

* 
E

xp
os

ed
 F

ac
e 

A
re

a.
. 

1 
S

qu
ar

e 
F

oo
t (

8"
xI

E
")

. 
,0

93
 S

qu
ar

e 
M

et
er

s 
(.2

03
2r

n 
x 

.4
57

2m
) 

-.,
 C

A
P 

UN
IT

: 
* 

W
el

gh
t 
..

..
..

..
..

..
..

..
..

..
 7

8
lb

s .
..

..
..

..
..

..
..

..
 (3

5.
38

 k
g)
" 

S
lz

e 
..

..
..

..
..

..
..

..
..

..
..

. 
8"

H
 x

 1
8

W
x

1
2

"D
 ..

..
. 

(.2
03

2m
 H

 x
 ,

45
72

~
1 W

 x
 ,3

04
81

~1
 D

)"
 

E
xp

os
ed

 F
ac

e 
A

re
a

. 
..

..
..

..
. 

1 
S

qu
ar

e 
F

oo
t (

a"
x1

8"
).

 .
 

.0
93

 S
qu

ar
e 

M
et

er
s 

(.2
03

2m
 x

 .4
57

2m
) 

.:xi
 ..,
, 

~
..
 

.,,I
: 

W
A

LL
 E

M
B

E
D

M
E

N
T 

R
E

Q
U

IR
E

M
E

N
TS

 
T

O
K

O
F

 L
EV

EL
IN

G
 

G
EO

G
R

ID
 

M
Y

E
R

S
 S

H
W

 B
E

 P
W

E
D

 A
T 

E
LW

A
TI

O
N

. 
85

2.
0 

H
O

R
IZ

O
N

TA
L 

LQ
C

lin
O

N
S

 
O

F 
TH

E
 .P

O
IN

TS
 A

T 
W

H
IC

H
. 

P
A

D
: 

EL
EV

AT
IO

N
 

W
A

LL
 H

E
IG

H
T 

(F
l)

 
E

M
B

E
D

M
E

N
T 

D
E

P
TH

 (
IN

) 
8
5
4
0
. 

85
6.

0.
 

85
8.

0.
 

86
0.

0.
 

86
2.

0,
 

86
4.

0,
 

86
6.

0.
 

85
8.

6.
 

M
E

 R
E

TA
IN

IN
G

 W
A

LL
 

LE
V

E
LI

N
G

 P
A

D
 

C
H

A
N

G
E

S
 

=
 
85

2.
0 

P
N

D
 A

T 
IN

TE
R

M
E

D
lA

TE
 W

A
T

IO
N

S
 I

N
D

IC
A

TE
D

 A
BO

VE
. 

E
LE

V
A

TI
O

N
 A

R
E

 A
P

P
R

O
X

IM
T

E
. 

A
C

TU
A

L 
LO

C
liT

lO
N

S
 

0
 
- 

5.
33

 
IN

C
L

 
8
 

G
EO

G
R

ID
 

R
E

IN
FO

R
C

E
M

E
N

T 
S

W
 

B
E

 T
E

N
W

 
W

E
 UX

15
00

 
O

F 
TH

E
S

E
 P

O
IN

TS
 

W
IL

L 
B

E
 D

E
iE

R
M

IN
E

D
 I

N
 T

H
E

 
5.

33
 
- 

1
0
 I

N
C

L.
 

1
6

 
A

N
D

 T
E

N
W

 W
E

 UX
16

00
. 
OR
 T

P
R

O
M

D
 E

Q
U

A
L 

FI
E

LD
 A

T 
W

E
 T

IM
E

 O
F 

C
O

N
S

TR
U

C
TI

O
N

. 

...
 

G
R

O
U

N
D

 
o
 

0
 

m
 

w
 

"7
 

Y
) 

- 
- 

EL
EV

AT
IO

N
 

'9
 

& 
" 

2
 

m 
2 

n
 

0,
 

0
 

., 
in
 

i-
 

+
 

- 
k
 

9
 

T
 

m
 

in
 

X 
2 

9 
o

 
K

w
 

... 
6
 

6
.
 
6
 

r. 
9
 

Z 
4 

P
 

n
 

"? 0
.
 

o
 

?
 

0
 

P! 
c
 

AT
 

FA
C

E
 O

F 
2 

g 
w
 

0
%

 w
 

w
$

 
Y

I 
Y

I 
in

 
0
 

:
.

i
n

 
Y

I 
"3
 

n
 

m
 

m
 

m
 

m
 

m
 

m
 

" 
% 

in
 

2 
R

U
. 

WA
LL

 
m

 
m
 

m
 

m
 

m
 

m
 

m
 

m
 

m
 

m
 

m
 

m
 

in
 

. 
9

6
 

97
 

i
 

9
8

 
9

9
 

42
 

~
.~

 
~

~
 

- 
....

... 
4
3
 

P
L

A
N

 
V

IE
W

 -
 L

A
R

G
E

-R
E

T
A

IN
IN

G
 w

-A
LL

-.
 

rn
 














