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- ALTERNATIVE

EARTH RETAINING SYSTEMS

IN GALIFORNIA HIGHWAY PRAGTICE
| June 1986
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3. CALTRANS Salvaged Guardrail Wall 4. Earthstone Wall 5. Tensar Embankment 6. Hiltiker Welded Wire Wall



TYPICAL WALL APPLICATIONS
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Mechanically Slabilized Embankmenit,
bar mats in position.

Tensar grids, in corrosive
environmentls, are made of polymer-
fype maleriats.

: Recycling of non-bicdegradakle tire
sidewalls in construction of “Tire
Anchored Timber Wall.”



INVESTIGATIVE GUIDELINES

Every refdining wall location should be considered for an Earth Reintorcing System and as early as possible in

the design phase. -

The lollowing table Iists typical lhvésugdtive requirements and notes who performs them.

1) Tentative wall lay-oul line {LOL):

2) Teniative grade line

3) Site topegraphy:

4) Site geclogy:

§) Groundwater (including streams}:
" 6) Loading on wall; e.q. tratfic:

73 Soil strength parameters: -~

8) Consiruction or traific constraint,

9) Nearby culverts. bulldings, elc.:
10) Herizental Component of earthquake acceleralicn:
11) Corroston Parameters:

District or Office of Siruciures Design {OSD)
District or OSD
District

Disirict or Translab
District or Translab
District or Q5D
Translab

District

Disirict or QSD
Translab or QSD
Translab

Additionally. for stabilization of landslides information about the tailure plane and type of failure (e.g.
rotational) would be needed. Excavation at the tee of a slide or even of the whole slide mass is sometimes dangerous,
coslly and selt-defeating. Working with the forces of nature by leaving the slide mass in place and realigning the

readway should be considered.

(Due to legal agreement with The Reinforced Earth Company, until August, 1989, that company must be given
the opportunity to submit a wall design for any site where the CALTRANS Mechanically Stabilized Embankment (MSE)
WALL SYSTEM IS SPECIFIED. To comply with this agreement, a two month lead s appropriate betore PS & E.)

TYPICAL GUARD RAIL INSTALLATION
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TYPIGAL WIDTH TO HEIGHT RATIOS
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Case3 B/H=0.7 — 1.0 (stable slope).
B/H } 1.0 (unstable slope)
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GOMPARISON OF ALTERNATIVES

Rimaire
Additiangl Marimam
Gt Ability 1n Regaire Feid Reasonahie Sail
Saving Telerale Oaity Earthooake Facing Consiracfion | Wallt, f Corresinn | Relnforeement
Type of Wall Polential Resthetics Seitlement Backfill Resislance Naierial Trae fyerl. nll} Resistange Tive
A.C. Canirlever Wall (spread kowndation) F G P YES E-G (oncnads L k1l E -
A.C. Camtilewer Wall (pile foundatina) F 6 p TES £.6 congrele YES X% E -
Pemacent Tiehaet P G P X0 o e s 9 3 sied
! _med N
Bin or ol Walk G F F YES G P (] 4 ES -
. . Wil

CALTRANS MSE E-G 3 G ) 3 ool [ N] 5 3 shex
Reinterced Earth EG £ G YES E o2 L1} 80 G-F 3
Hitfikes RSE, ¥8L E-G E § W 3 Loncre'e L] 5 f sheed
Vitided Wire Wall E p E L] £ wn L] el f-P slee
CALTRANS T-A-T** E6 14 G W E-§ trber ] A G sm
CALTRANS Salvage Guartiail Wal £G GF 6 50 ES _— 3" 6 s
Doable Wall E G-F F L1 4 (ol bl E -

Earthstone Loltetsiein** - £6 GF YEs P cwnirets % - 3 iopdona

¥

Gabime § P § YES § wire 50 12 G-F slee!

. ! anite . .
Fabric Wal E P E X0 3 o S B - E gee-lexte
Teaar Wall E5 & E 50 E 'E‘“ K - 3 fazte

“Mechanically Slabiized Earth **Tire Anchored Timber Wil "**G if Backtill is Fabric Reinforced Rale: £ -~ Exceflent G . Good F = Fair P - Poor  Limilation: Yes No
GOMPARISON OF 1985 CONSTRUGTION GOSTS (5 per squars 100t of wall tacing)
Height of Wall {it.) 10 20° 30
R.C. Caniilever Walt "
{spread foundation) $£26 $37 § 50
R.C. Canitlever Wall
(pile foundatien) 46 58 72
Permanent Tiehack 65 90 120
Bln or Crib Wall 23 32 40
CALTRANS MSE
(with low quality backfil)* 23 26 33 _E_
[ %]
Relnforced Earth 25 28 a5 E
-
Hiltiker ASE, VSL 25 2 35 S
E
Welded Wire Wall 13 15 18 f‘“_-
¥
CALTRANS T-A-T** 2 2% 28 3
]
CALTRANS Saivage Guardrajl Wall 15 17 19 E
=
Double Wall 14 17 2 8
Earlhstone*** 8 10 14
Gablon 25 a3 58
Fabric Wall 10 12 14
Tensar Wall 17 20 25
Loffelstein""" 12 14 18

“Mechanically Stabiiired Farth fMSE)

““Tire Anchored Timber Wall (T-A-
***Walls Are Smalt PCC Block Faang laments. If backfil is abric reinforead add $5/59. f. HEIGHT OF WALL {FT)



PARTIAL SUMMARY OF CONSTRUGTED ALTERNATIVE EARTH RETAINING SYSTEMS

Relinforced Earth (RE) Wall
*Los Angeles, LA Co. Hwy 39
*Dunsmuir, Siskiyou Co. I-5

1972
1976

Highway 39 was the [irst Reinlorced Earth Wall
constructed in the United States. Maximum height is 5&
feet. This project ulilized steel {acing elements and was
designed to stabilize a slide in steep terrain. The wall
performed excellently. Other slides in non-stabilized
areas eventually cqused closure of the highway.

Mechanically Stabllized Embankment (MSE)

*Dunsmuir, Siskiyou Co. I-5 1976
*Delhi, Merced Co. (wood tacing) Hwy 99 1979
*Baxter, Placer Co. I-80 1982

MSE was develeped by CALTRANS in 1973, The basic
moaodification used bar-mats as seil reinforcement to
provide cdditional pullout resistance over the criginal
smcoth steel strips used in Reinfeorced Earth. The
increased pullout resistance (by a tacter ¢f ) permitted
the use of local low quality material as backlill. The first
full-sccle experimental MSE was constructed in 1976
aleng -5 at Dunsmuir and the latest successtul MSE was
completled on [-80 at Baxierin 1962,

Caltrans Tire Anchored Timber Wall (TAT)

*Mano Co. Hwy 203 1981
Santa Cruz Co. Hwy 1 1983
Sausalite, Marin Co. Hwy 101 1983
San Matec Co. Hwy 92 1984
Scan Mateo Co. Hwy 114 1984
Marin Co. Hwy 101 1985

The three-level wall in Sausalito used salvaged
aulomobile tire sidewalls with steel anchor rods as
reinforcement to stabilize a hillside downslope trem

a state highway. In addition tc a pessible loss of the
readway. homes were in the potential slide area.
Therelore, this site demanded critical and immediate
attention. Cut-off drainage irenches were used to keep
the hill as free of groundwater as possible. New and
salvaged railroad ties were used as the tacing on the
wall; the treated imler is expected to have a 50 year life.

NOTICE

CALTRANS/Salvaged Guardrall Wall

*Theousand Oaks, Ventura Co. Hwy 101 1981
This wall was constructed to accomplish a highway
widening. Salvaged and new guardrails were used as
the facing members. Low quality backlill can be used

with these walls.

Hilflker Welded Wire Wall
Blue Lakes, Lake Co.
Helena, Trinity Co.

Hwy 20
Hwy 299

1982
1983

Galvanized welded wire tabric is used for beth the
facing and interncl reinforcement in this wall system.
The lacing can be left exposed with vegetation
eventually growing. or gunited. Maximum wall height
was 22 teet at Blue Lakes prcject on Highway 20.

Earthsione Wall
Bckerstield, Kern Co. Hwy 178 1984
Basically a gravity wall system. The wall is placed on a
concrete leveling pad. Free-draining material must be
placed immediately behind the wall tacing and
allowed to drain under the pad, although some
drainage can occur through wall seams. The wecll facing
can ke exposed to siream flow with no ill eftects. Fabric
reintorced backiill needs to be used in conjunction with
these blcocks to provide permanent back{ill stability.

Fabrlc Wall

Plumas Co. Hwy 70 1983
Woven or non-woven fabrics can be used to lorm a
reinforced soil mass. To prevent most fabric UV
deterioration, walls are generally coated with gunite or

asphalt emulsion.

Tensar Wall

*La Honda, San Mateo Co. Hwy 84 1985
Tensar, a net-like (geogrid) preduct from the Netlon
Company. provides internal reintorcement of the scil
mass in much the same lashion as MSE. Some geogrids
are made of polymer-type materials which are
extremely stable in highly corrosive envirenments.
Facing can be seeded or covered with gunite,
depending on needs and/or UV resistance.

The contenis of this brochure reflect the views of the Ottice of Transperiation Lakcratory which is responsible for the
facts and the accuracy of the data presented herein. The contents do not necessarily reflect the official views or
pclicies of the Stale of California cr the Federal Highway Administration. This report dees not ¢constitute a standard.

specification, or regulation or endorsement.
*Research reporis available upon request.

Sludy provided by: Geotechnical Branch =

DESIGN: CALTRANS GRAPHIC SERVICES 914/145-6675  TRANSLAB 916/739-2491

Transportalion Lakoratory

8 5¢C0Fclsem Blvd., m  Sacramenic. CA 95819 & (916) 739-2344



