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L r - lj. 2 k l

The assistance furnished by the application  of s o il  mechanics to  highway foundation engineering has 
provided the means of closin g  an important gap in  the soience of highway construction. The maintenance 
design and construction of modern highways in an in te llig e n t  manner demands a thorough knowledge of 
natural subsoils and th e ir  p ra ctica l application  to  highway problems.

Ho. L-5 SOIL PROFILE FIELD METHODS IN NEW HAMPSHIRE
John 0. Morton, S o ils  Engineer, New Hampshire State Highway Department, Concord, N.H.

Upon completion of the engineer's survey, the s o il  p ro file  is  made. Occasionally a prelim inary s o il  
p ro file  precedes the engineer's survey. This is  to in vestigate  swamp and ledge areas or conditions that 
have a d ireot bearing on the proposed alignment.

The follow ing equipment is  used fo r  s o il  p ro file  surveys: 1 . S o il auger 32* l°ng with extensions to 
permit soundings up to 5° ' in  depth (F ig. l ) .  2 . P icks. 3» Shovels. Ij.. Light bars. 5» Two pipe 
wrenohes. 6. R oll of 20 inoh oross-seotion paper, ten d ivision s to  the inch. 7» Drawing board. 8» One 
100 foot m etallio  tape. 9» °ne hand le v e l .  10. Sample bags. 1 1 . Sample cans. 12. Notebooks. 13.  Keel, 
l!;. Camera and film s. Figure 2 provides a p ictu re  of New Hampshire f ie ld  equipment.

Location and depth of t e s t  p its  and borings depend upon s o il  conditions encountered and layout pre­
sented by the survey. When the new center lin e  is  on the old road surface, soundings are taken on the 
100 foo t stations and are located on the side that shows the deepest cut or th in est f i l l .  Examination 
of the old road surface indicates weak points in  the subgrade th at require a more carefu l in vestig a tio n .
On new looations, borings are made every 50 f e e t .  Changes in  s o il  types require borings a t shorter in te r­
vals to locate tra n s itio n  points. Extreme un-uniform oonditions require borings on the survey cross- 
section lin e . Whan p ossib le, borings are made to a depth of I4* below proposed fin ish ed  grade or the 
average depth of fr o s t  penetration. Soundings must show the to ta l  depth of swamp areas. From borings 
i t  is  d i f f io u lt  to  d iffe re n tia te  between boulders and so lid  ledge when these formations are encountered
3 fe e t  or more below the ground surfaoe. Reconnaisance of adjacent exposed outs and general terrane, 
together w ith the use of large te s t  p it s ,  form the basis of r e lia b le  information on suoh form ations.

Soils are c la s s if ie d  by fe e l  and v isu a l inspection . Suooess in  s o i l  p ro file  work depends on the 
a b i l i t y  to recognize and c la s s ify  s o ils  during f ie ld  operations. A man trained in  s o i l  o la s s ifio a tio n  
w i l l  re a d ily  recognize most s o i l  types to  the extent that permits group o la s s if io a tio n . Occasional 
s o ils ,  ca lled  border lin e  m aterials, require laboratory testin g  fo r  aoouraoy. To aid o la s s if  ioatio n , 
f ie ld  te s ts  may be developed. The degree of p la s t io ity  determined by v isu a l inspection aide f ie ld  
c la s s if ic a tio n . Plaoing a s o il  sample in  suspension in  a small b o ttle  of water has proven h elpfu l fo r  
f ie ld  c la s s if ic a t io n . This allows a rough oheck to  be made on the time required fo r  settlement of the 
fin e  grained p artio las and permits v isu a l inspection of the separated s o il  la y ers. S o ils  high in  
natural water oontent can be placed on small boards and allowed to  dry, being cheoked a t a time when 
th e ir  condition permits a b etter inspection. Feel of the auger when boring and observation of ground 
formations, with the type and growth of vegetation , w i l l  indicate variation s in  s o il  conditions.

For average conditions, a man trained in  s o i l  c la s s if ic a t io n  with the assistance of two laborers, 
oan map one-half a mile of road per day. Over sections of rough terrane that require the use of large 
te s t  p its , an increase in  the number of laborers helps maintain the speed of operations. Generally, 
two laborers oan. operate a t a speed that equals the a b i l i t y  of the engineer to map and record the 
information.

FIG. 1. SOIL AUGER AND EXTENSION

Fig. 2

Soil Survey Equipment


