
In  previous articles w e have w ritten about the proper com paction, installation and drainage procedures need to insure a w all 

that w ill last a lifetim e.  W hat additional design procedures can be used to further im prove M SE w alls?  The fo llow ing details 

can greatly im prove the perform ance of M SE w alls, especially under adverse w ater conditions.  These special applications m ay 

apply to the entire w all or m ay be incorporated for special localized conditions.  

 

1. Increasing the drainage zone behind the w all can greatly increase the strength of the w all by (Fig. 1): 

    A . Replacing som e of the w eaker backfill soil w ith a stronger granular m ateria l. 

    B . Increasing the "holding capacity" of the drainage zone and thereby: increasing the area into w hich saturated soils can 

drain, thus preventing excess hydrostatic pressures.  Each cubic foot of drain rock holds 2.5 gallons (9.5 liters) of w ater.  

Additional drainpipe can be installed in the w all face to increase the drainage rate of w ater in the drainage zone. 

    C . Using the accum ulated w ater to add to the w eight of the drainage zone and thus 

increasing the resistance to slid ing and overturning.  The w eight in the drain 

zone increases from  120 pcf to 141 pcf w hen fully saturated.  

2. Lim e treatm ent of the soil.  This application has long been used to "dry" saturated 

and strengthen highly p lastic clay soils.  It m ay be m ore econom ical to treat the 

onsite clay soils w ith lim e than to replace them  w ith a m ore structurally acceptable 

m ateria l.  This treatm ent has the effect of increasing the strength of clay soils, effec-

tively increasing the friction angle of the soil. 

3 . Internal drainage is a "safety net" in the event surface w ater penetrates the w all 

area, or subsurface w ater from  springs, w ater line breaks or other unanticipated 

sources should occur. 

    A . A secondary drainage fie ld can be placed at the back of the cut.  This m ateria l 

should cover at least 50%  of the cut face area; extending to 0.7 of the w all height 

w ith no m ore than 4 feet   (1.2 m ) of the horizontal area not covered.  This ver-

tical drain is then tied into a drain tile  or b lanket drain.  

    B . A surface m em brane m ay be used in pervious soils to intercept and drain surface 

w aters.  Collected w ater brought to the base via a chim ney drain or non-perfo-

rated pipe to the base drain. (F ig. 2) 

4 . By routing w ater aw ay from  fill soils you can protect the m aterial that w ill be used to 

build  your soil m ass.  Tem porary d itches or positive drainage aw ay from  the w all 

m ust be m aintained daily to route rainw ater from  the w all area.  Tem porary ditches 

and protection of backfill m ateria ls w ill prevent using saturated soils in the w all 

installation.  It m ay be necessary to use sheet poly to cover stockpiled backfill to 

prevent saturation. (F ig. 3) 

5 . Installing drainpipes for positive drainage is critical.  A ll drainpipes m ust gravity flow  

to daylight or a storm  sew er, and m ust be located at the low est point of w ater col-

lection.  Drainpipe should outlet 30-50 feet OC (9.1-15.2 m eters), for m ost applica-

tions.  If drainage can not be placed at the low est point of excavation, use an im per-

vious fill to raise the drain fie ld . (F ig. 3 ,4 & 5) 
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6. Increasing the strength of slopes above or below the wall can reduce the chances of 

shallow global (landslide) failure.  Geogrid can be installed in such slopes to allow the 

slope to stand at steeper angles or to increase the strength of proposed slopes as a 

guard against water conditions which m ay weaken the surface soils.  Prim ary, 

geogrids generally are at least 10 feet (3 m eters) long extending from  the face of the 

slope w ith a vertical spacing not exceeding 4 feet (1.2 m eters).  Secondary grids of 

4.5 feet (1.37 m eters) m ay be required for surface stability. The m axim um  vertical 

spacing between geogrids, both prim ary and secondary should not exceed 12 inches 

(30 cm ).  No geogrid should be located w ithin the upper 1 foot (0.3 m eters) of the fin-

ished slope. (Fig. 6) 

7. Decreasing the spacing of geogrid w ill increase the perform ance of the reinforced 

m ass under saturated conditions.  This technique w ill reduce the effects of d iffer-

ential settlem ent as w ell as increase the internal stability of the reinforced m ass.  

The strength of the geogrid m ay be reduced as m ore layers are added. (F ig. 7) 

8 . Extending the w idth, increasing the depth and installing geogrid in the base w ill cre-

ate a reinforced platform , w hich increases the bearing capacity and adds to the 

over-all stability of the w all. (F ig. 8) 

Because M SE w alls are com posite structures built in  staged construction, it is vital that 

every com ponent be installed properly.  Soil is a particulate build ing m aterial, w hose 

strength is affected by static loads, dynam ic loads, w ater, internal com position and 

proper com paction.  Insuring that each elem ent is addressed during design and con-

struction requires precise design and installation.  If any elem ent of th is com posite 

structure is faulty, the entire structure w ill not perform  up to expectations. 

M SE w alls in m ost applications w ill last a lifetim e w ithout special construction consid-

erations.  C ritical w alls in areas of potentially h igh rainfall, slopes or suspect soils, 

should be designed w ith a redundancy w hich w ill a llow  for such conditions as w e have 

seen accom panying El N iño and thereby insure w alls that are "built to last".  M ost of 

these details are relatively inexpensive in exchange for a w all that w ill last a lifetim e 

and do so even w hen M other Nature dem onstrates control of the elem ents.
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T o insure that M S E w alls w ill last a  lifetim e the follow ing   

g eneral g uid elines m ust b e follow ed . 
• Follow  the recom m ended installation procedures. 

• Use drainage details to channel w ater aw ay from  the surface and  

interior of the w all. 

• Follow  proper m ethods of com paction. 

• Keep heavy equipm ent aw ay from  the w all. 

• Provide tem porary drainage and w ater protection and the end of 

each w orking day. 

• Check the w all after construction and correct any localized settlem ent.
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