
INTERNATIONAL SOCIETY FOR 

SOIL MECHANICS AND 

GEOTECHNICAL ENGINEERING 

This paper was downloaded from the Online Library of 
the International Society for Soil Mechanics and 
Geotechnical Engineering (ISSMGE). The library is 
available here: 

https://www.issmge.org/publications/online-library 

This is an open-access database that archives thousands 
of papers published under the Auspices of the ISSMGE and 
maintained by the Innovation and Development 
Committee of ISSMGE.   

https://www.issmge.org/publications/online-library


98 Seotion B» EXPLORATION OF SOIL CONDITIONS AND SAMPLING OPERATIONS

No. B-8 PRELIMINARY RESULTS OF CORING IN LOOSE STRATA.
H. Fehlmann, Engineer, Switzerland

In Switzerland i t  was r e la t iv e ly  la te  that due attention  was paid to earthwork mechanics and p a rti­
c u la rly  to  the obtaining of r e lia b le  information aa to  s o i ls .  The reason fo r  th ia  is  that the Swiss 
d ilu v ia l and a llu v ia l  s o ils  oonsist to  a large extent of ooarse grained strata  and o ffe r , as a ru le , a 
s u ff ic ie n t  bearing strength. Hence i t  was only recen tly  that the need fo r  meohanioal in vestigatio n  was 
evident in  the Alps as w ell as in  the lowlands, where the ground la rg e ly  oonsists of f in e  grained s tra ta .

The first coring operations in Switzerland were oarried out in 1933 with the Burkhardt Borerod 
method (Sohweizerisohe Bauzeitung, Zurich, 3rd June 1933)» This is sufficiently well-known, and ¿oes 
not need to be desoribed here. It may suffice to remark that the cores are taken by means of a specially 
constructed boretube, on the lower end of which a core-barrel is attaohed. The boretube and this appa­
ratus are driven together into the strata whioh are to be bored. To overoome the outer friction, es­

pecially in boreholes of over 20 metres depth, a relatively great driving force is neoessary. For this 
reason and also beoause of the springs contained in the apparatus to hold the oores, the samples suffer 
a great deal, and are therefore but little suited for physioal investigations of the soil. In addition, 
the obtainable borehole length is limited by the friotion of the tube.

The prooess (Hooh-und Tiefbau, Zurich, No. I4.7 & ¡4.8 193b* Patent A.eG. fflr  Grundwasserbauten, Travaux 
Hydrauliques S .A ., Berne.) developed by the author was put into aotion experim entally in the Autumn of 
1932, but was f i r s t  la rg e ly  employed in  Spring 193U fo r  the soundings in  connection w ith the Nidau w eir.
By th is  method oores of about JO cm diameter were obtained by using oore-barrels of about 2 m in  length, 
which were foroed into the borehole by a speoial driving pipe. The prooess is  developed in  accordance 
w ith the follow ing p rin cip les:

a . The core-barrel oan be so constructed that i t  may be used fo r  any set of p ipes. I t  is  thus pos­
s ib le  to take continuous cores through the whole length of the borehole or to  lim it them to the stra ta  
whioh are of speoial in te re st from a meohanioal point of view . The intermediate s tr a ta , which are not 
to  be in vestigated , oan simply be d r ille d  up by the ordinary boring prooess. Any boring apparatus to  
carry out normal borings can be employed fo r  suoh coring operations w ith s lig h t  adjustments.

b . The structure of soil-sam ples su ffers  considerably, as is  well-known, even with the best sampling 
devices. The present method has been so developed as to  minimize t h is ,  p a rtly  by reducing, to  the 
greatest p ossible extent, the driving foroe fo r  coring and p a rtly  by an esp eo ia lly  developed oore- 
catcher. Experience has shown that the ooring of oohesive s o ils  is  most practicab le  when using a canvas 
oasing (Swiss Patent No. 181191) fix e d  inside of the co re-b arre l. (F ig . l )  In stra ta  which are but 
s lig h t ly  cohesive a trap is  used a t the bottom of the oore-barrel consisting of four fla p s  in  two planes. 
(Patent pending F ig . 2 ) .

o. It has been experienced that the inner structure of the cores is least disturbed when the appara­
tus is driven into the strata in question. But not more than 30 strokes a minute should be given. If 
the number of driving strokes is too great, the strata are set in continuous vibration, whioh has a very 

bad effeot on the struoture.
d. The inner oore-barrel, or the core-oontainer, oonsists of two semioiroul&r p arts, from whioh the 

oore oan e a s ily  be taken. On the s i te  the oores are preserved in  speoial boxes. (F ig . 2, e to .)
e . By telescoping the bore-'tubes i t  is  p ossible to  obtain oores to  any desired depth. Obstruotions 

suoh as tre e  trunks or rooks oan be oh iselled  through. Coring oontinues a fte r  d r i l l in g  through suoh ob­
s ta c le s .

f .  Special attention  is  paid to the economy of the coring operation. The boring apparatus is  movable. 
The core-barrel is  run into the borehole with strong drive pipes 2 metres long. The drive pipes are oon- 
neoted by bayonet jo in ts  of speoial construotion, whioh enables the rapid introduotion and withdrawal of 
the co re-b arrel. (F ig. 3)

The conclusions obtained from this boring prooess may be summarized as follows:
a. The speed of work depends on the depth of the boring and the nature of the strata to be pieroed.

In soft strata, e .g . ohalk, silt, turf, etc., the progress is naturally much greater than in hard moraine. 
The table on the following page gives a summary.

b. It has been demonstrated by these borings that the prooess is very well suited for obtaining 
undisturbed oores. Fig. i|. and 5 show that the disturbance of the cores in moraines, even when these 
have intermediate sand, is very slight.

Coring is  n atu rally  more d i f f i c u lt  and less  s a tis fa c to ry  in  oohesionless m aterials (F ig . 2 ). I t  
must however be observed that th is  oore had to  be out out w ith the scoop around large stones and there­
fo re  shows an irregu lar shape.

o. Disturbances of the core are oaused p rin c ip a lly  by the d rivin g, by the fr io t io n  of the core on 
the inside of the core-container and by the fa c t  th at the la t te r  is  narrower than the driving shoe. The 
p artic ip a tio n  of the individual forces to  the general disturbance depends on the nature and oomposition 
of the s tra ta  and is  extremely d i f f io u lt  to determine. The disturbance depends besides on the coring 
method.

The d rivin g-force generally  re su lts  in  a compression of the side s tr a ta , but a lso  to  some extent of 
those Tinder the driving shoe. I t  is  therefore e sse n tia l that driving should take plaoe with as lig h t  a 
weight as possible and a short stroke-length . The loous of the driving shoe (F ig . 8) shows that the 
work of driving is  smaller in  the upper part of the oore than in  the under portion. This observation is  
oonfirmed by the determinations of the water-oontent. In stron gly  water-bearing m aterials a greater 
water-content was found in  the upper layers of the oores than in  the lower la y ers , although apparently



Fig. 3 
Setting up a drive pip© 

(Shannon River)

Fig. 9
Whole core (test 25) and dissected core (test 26) 
Obtained with driving shoe without an inner angle.
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the whole core contained the same material. For the carrying-out of soil investigation it is reoom- 
mended to oore short samples at a time.

The part of friotion on the inside of the oore-container is small in comparison to the total dis­
turbance. Its amount depends on the shape of the shoe (See Fig. 6 and 9)« The friotion is at a mini­
mum when the shoe runs vertically, and it increases with the fall from the vertical.

The chief influence of the disturbance is due to the difference in width of the shoe and the con­
tainer. If the shoe is formed with an inner angle (Fig. 6a) the core becomes longer. In entirely 
plastio material the length of the core obtained in relation to the effective length is proportional to 
the square of dn and dg. But as the cores are generally composed of different strata, the prolongation 
does not obey this law exactly. Still more troubling than the prolongation of the core for the physi­

cal investigation of the soil, is the disturbance of the structure caused by the variation of the seo- 
tion.

Clay oores (HBhnermattdam material) taken with an inward sloping shoe showed longitudinal oraoks, 
as seen in Fig. 7» These disturbances are the result of the driving, the interior friction and the 
variation of the seotions together. From this figure it can be seen that in a core of JOO mm dia­
meter, the inner oore portion of 2i+0 mm diameter shows no disturbance» This part of the core i6 there­
fore quite suitable for physical examination of the soil. As the disturbance influences only the outer 
portions, cores with the greatest possible diameter should be taken. In the case of a less oohesive 
soil, conditions are naturally less suitable.

do Exaot observation of the loous of the core top and of the oore bottom allows the oorreotion of 
the core, that is to say, the determination of the effective length of the single strata composing the 
oore (Fig, 8) (The diagram of determination was proposed originally by Dr. Burkhardt). But it must be 
observed that the bottom of the oore breaks off on withdrawal and reir»ins inthe bore-hole. The 

length of this part of the core depends on the oatoher of the oore barrel.
The loous of the oore top indicates the variations in the length of the core, while the loous of
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Fig. 6 a & b (above). Details of the 
Driving Shoes.

Fig. 1 (above). Core 
sampling tube with an 
inside oanvas oover. Fig. 7 (above). Defoliation of 

a  oore from moraine olay after 
drying.
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th® core bottom reveals the resista n ce , which the various s tra ta  opposed to  the penetration of the 
container. This resistan ce increases w ith the depth on account of the exterio r f r ic t io n  and the pres­
sure of the superposed s tra ta , so that the loous of the core bottom approaches a parabolic curve in 
homogeneous m aterial. For th is  reason, the determination of the lengths of the sin g le  core parts in 
proportion to  the to ta l  lengths of the core, is  inexact. In sp ite  of th is  f a c t ,  the composition of a 
core is  never known in advance, w ith the re su lt  that the core top and oore bottom must be observed 
continually.

e. Cores taken with a drive pipe shoe with inward angle allows an accurate granulometric a n a ly sis , 
and when corrected, a lso  a geological analysis of the pierced s tra ta . Such cores extracted from com­
pact s tra ta , e .g . moraine, compact c la y , e t c . ,  having a s u ffic ie n t  diameter are u sefu l a lso  fo r  phy­
s ic a l  investigations of the s o i l .  Whereas such cores are not sa tis fa c to ry  when taken in  loose s tra ta .

f . For the above-mentioned reasons, and e sp e c ia lly  fo r  extractin g s lig h t ly  coherent oores, the 
shoe should always be constructed without an inner angle. (F ig . 6 and 9) On the other hand the d i f f i ­
cu lty  of coring w i l l  be increased by th is  shape of shoe, because the f r ic t io n  of the oore on the in­
side of the container is  an important fa cto r  in the extraction .

I f  the drive pipe shoe and the container have the same section  everywhere, the ch ief oauses of 
the disturbances, that is  to  say, the influences of the d ifferen ce in  width and the inside f r ic t io n , are 
elim inated. In consequence, only the disturbance caused by the driving work remains. In sp ite  of the 
fo re sig h t, investigations havo shown that the driving force  is  not much greater by employing a properly 
constructed shoe without an inward angle, than by employing a shoe w ith an inner angle. D efin itive  
re s u lts , however, are not yet to  hand as investigations are s t i l l  being continued.

I t  is  obvious that the extraction  of oores must be carried out w ith the greatest care, i f  they are 
to serve fo r  physical examinations. In order to avoid disturbances through transportation of the oores, 
i t  is  advantageous to carry out the investigations on the s ite  with simple apparatus. These include 
espeoie.lly the determination of the water-content, density, volume of void s, p orosity, and sieve 
analysis down to 2 mm.

F ig . 8


