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DRAINAGE - MAIHTEHANCE 
By 

L. L. Allen, Maintenance Engineer, 
Min,.>J.esota State Highway Departme!1t 

Trends i~ moder!'l. highway design have been toward deeper cuts 
and hi e,11er f ills m th a resulting need for eliminating the hazard 
cau sed by di t c~e s . Surfac e draina ge is best accomplished by a wider 
a nd shallower d i t ch cro s se.ctiont including the use of liJ) curbs 
wher e pos sible . Bai sin~ t he h i ghway gr[',de or lo,·1ering thG sub grade 
wn t er table by use of drainnge structures is dem~ndcd when lands 
a dja cent to t he road mo.y be subj ect to occasional flooding. 

Subgrade dra i na ge is frequently more important tha~ surfa ce 
drainage , particularly wh ere ground water is intercepted by construct
ion in subgrade soils of low sta bili ty. Here either t h e grou.'.'.ld wa ter 
level must ·be reduced or a II stabilized baso 11 must be provided above 
the cxi sting natural subgrade soil. 

Frost Damage 

J3ecause of inadequa.te or :partial sub-drainage i!1 early pave
ments , fro s t heave wa s of frequ en t occurre!lce. Addition of tons of 
gravel was r equ ired to r epair fro s t damage, a!'\.d temporary method.s such 
a s t hawing of f r ozen subgrades on heaved sections were not satisfactory. 
Pe r manent el iminat ion of fros t h eavi!1g could be affected 0!1ly by com
plete subsurface drainage. 

French Drain 

Originally the :l!,rench drai:.1 was the model used i!l sub-surface 
drainage, usi:.1.g a tre!lch back-filled . with stone or gravel. These a::1d 
later drainage methods are based upo!l the principle of cutti~g off 
capillary moisture from the subgrade. 

Ou:pillo.ry Wl\ter 

Capillary water is increased i!l. subgrades which consist of two 
or more soils of contrasti!lg texture. Frost heavin i_~ is more frequent 
i!l siJ. ty or clayey soils of fi:.1e texture than i:.1 more permeable sac1d s . 
or gravelst because fine textured soils e!lcourage capillary action 
which bri:ngs water from 1.l!l.f roze:n lower strata to the upper frozo!l zone. 
Freozi!lg in coarse t extured soils merely fills the pores with ice and 
does :not crea to expa!l sion p ressure. 
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E,t0St Protection 

To remedy frost damage to paveme!'l.ts, fine subgrade soiln can 
be removed a.."ld replaced by coarser sands and gra,vels, topsoil, broken 
stone or other 11u."lweathered11 materials, or capillary water may be cut 
off by a.'1 oil application at the bottom of the excavation below sub
grade. Excavation of the subgrade should as a rule be carried u..~der 
the full ividth of the pavement or road surface. The depth of needed 
a:x:ca:vation varies with the depth of probable :frost penetratio!ie Excava
tion and replacement ,vi th permeable or granular soil material is usu.e,1-
lY confined to areas ,vhere frost heave occurs. 

It is necessary to prevent a too abrupt transition from the 
artificial back fill to the natural subgrade soil when they differ in 
essential character. 

Harrow trenches bac).<:-fiJ.led with gravel have bee:>:1 tried TTith 
or without u.."lderyling tile. Such tre!lches were found effective O!lly 
in prop9rtion to their width. Deep drainage trenches have beo!l at
tmaptod. to cut off grou..~d water, but capillary action has not been con
trolled. 

Lifting the highway grade by the use of. gravel or topsoil has 
been effective in eliminati:>:1.g .frost heave in ·proportion to the depth 
of new tnD,terial placed over the old road surface. 




