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A-l 3

D , C o r r e l a t i o n  b e t w e e n  t h e o r e t i c a l  s t r e s s  d i s t r i b u t i o n  i n  t h e  s o i l  a n d  o b s e r v e d  i n e q u a l i t i e s  o f  s e t t l e ­

m e n ts  »

C o n c l u s i o n s :  1 .  T he o b s e r v e d  i n e q u a l i t i e s  o f  s e t t l e m e n t  a p p e a r  t o  b e  g o v e r n e d  i n  t h e  m a j o r i t y  

o f  c a s e s  b y  s t r e s s  d i s t r i b u t i o n  i n  t h e  s o i l  d e r i v e d  f r o m  B o u s s i n e s q  e q u a t i o n #

E . E f f e c t s  o f  r e m o u l d i n g  o n  c l a y s #

C o n c l u s i o n s :  1#  F ro m  r e s u l t s  o f  c o m p r e s s i v e  s t r e n g t h  t e s t s  tw o  t y p e s  o f  c l a y s  h a v e  b e e n  f o u n d .

T h e f i r s t  u n a f f e c t e d  b y  r e m o u l d i n g  a n d  t h e  s e o o n d  d e c i d e d l y  a f f e c t e d  b y  i t #

T h e i n f l u e n c e  o f  t h e  r e m o u l d i n g  o n  t h e  b e a r i n g  c a p a c i t y  o f  p i l e s  r e s t i n g  o n  

t h e  s e c o n d  d a y  i s  u n d e r  s t u d y .

T h e p a p e r s  N o . B -Ij., C - l ,  D - l ,  E - l ,  E - 2 ,  F - l ,  V o l .  I ,  g i v e  d e t a i l s  a b o u t  t h e  i n v e s t i g a t i o n s  m ade# 

M o s t o f  t h e s e  i n v e s t i g a t i o n s  a r e  i n  t h e  i n i t i a l  s t a g e  a n d  i t  w i l l  t a k e  som e y e a r s  b e f o r e  t h e y  a r e  

e n t i r e l y  c o m p l e t e d .  R e s u l t s  a n d  p r e l i m i n a r y  d e d u c t i o n s  a r e  n e v e r t h e l e s s  p r e s e n t e d  a s  t e n t a t i v e  o o n d u -  

s i o n s ,  s u b j e o t  t o  p o s s i b l e  r e v i s i o n  l a t e r ,  w h e n  m o re  a m p le  i n f o r m a t i o n  w i l l  b e  a c c u m u la t e d »

No. A-2 REPORT ON TESTING APPARATUS, TECHNIQUE OF TESTING AND INVESTIGATIONS IN PROGRESS

Submitted by the Laboratory of Soil Mechanics, Delft

1# Name of institution, organization or firm supporting the laboratory; its location and year estab- 

lished.

"Laboratorium voor Grondmeohanica" part of the foundation "Het Waterbouwkundig Laboratorium",

Raam 6l, Delft, Netherlands, established 15 February 1934* formerly a division of the Teohnical 
University; for scientific problems collaborating with the Teohnioal University Delft, Department 

of Soil Mechanics (prof. ir# A ,  S. Keverling Buisman).

2» Name and title of person in charge of laboratory; number of persons on regular staff and average 

number of temporary employees or students engaged in research.

M a n a g in g  D i r e c t o r  i r .  T .  K .  H u i z i n g a ;  a t  t h i 6  m om ent o n  s t a f f :

5 engineers (for consulting and research work) 6 workmen (for field work)
4 assistants (for consulting and research work) 1 bookkeeper
2 draftsmen 2 workmen (construction and maintenance of app.)
1 engineer (for field work) 1 office boy
1 assistant (for field work)

During the period of the existenoe of the laboratory 7 students of the technical college of 

civil Engineers at the "Technische Hoogeschool" Delft, worked on research problems»

Principal purpose for which laboratory is equipped (researoh, instruction or consulting service)» 

Principally for consulting service, sustained by research work the latter serving as scientific 

studies for instruction in Soil Mechanics of the Teohnical University.

2±. D e s c r i p t i o n  o f  e q u ip m e n t :

a. Total floor area, deducting office space» Humid room and constant temperature room; type of 

equipment for humidification and temperature control.

A plan of the laboratory is given in Fig. 1. The place and the room oooupied by the ap­

paratus are indicated by reotangles; the numbers referring to the legenda# Behind the in­

dication the figure-numbers refer to the drawings in this same report. The humid-room is 

part of a oellar: it has no openings in the walls, besides the door# Humifidication is 

caused by blankets, which are constantly kept saturated with water»

b. Apparatus for the classification of soils according to grain size distribution, grain shape, 

porosity, relative density^ water oontent, air content, lime content, oontent of organio 

matter, speoific gravity of mineral matter, Atterberg limit test6, consistency#
G r a i n - s i z e  d i s t r i b u t i o n .

Sieves# A set of sieves from 25#4 mm to 0.075 mnu 

Atterberg method. A set of cylinders and beakers. Fig. 2.

Hydrometer method» A set of oylinders, an areometer, Fig, 3» a watertank for constant 

temperature, a movable needlegauge for measuring difference in height between top of 

areometer and surfaoe of fluid, Fig. 1;, an electric drink-mixer.

G r a i n  s h a p e .  A  g e o l o g i c a l  m i c r o s c o p e

Water oontent, eto. A n  electric stove with thermostatic control» Small glass containers 

(for disturbed samples) A  balance.

Organio matter-content and lime content» Boiling with H2O2 and HC1.
L im e  o o n t e n t  o n l y .  A p p a r a t u s  a c c o r d i n g  t o  P a s s o n »

S p e c i f i e  g r a v i t y  o f  m i n e r a l  m a t t e r #  A  s i m p l e  s p e c i f i o - g r a v i t y - m e t e r .

Atterberg limit test6. Apparatus for lower liquid limit (aco# to Casagrande) Fig. 5» 

Apparatus for lower plastio limit. Fig. 6. Simple apparatus for measuring lineal 

shrinkage (result of an investigation on different soils) Fig. 7.
C o n s i s t e n c y .  M e a s u r e d  b y  p e n e t r a t i o n - t e s t ,  ( o o n e - t e s t )  F i g .  1 0 ,  1 1 ,  2 7 ,  28# 

o# A p p a r a t u s  f o r  s h e a r i n g  t e s t s #

Normal shearing apparatus, Fig. 8,9« Litt. prof. ir. A. S. Buisman "de Ingenieur" 1928 

No. 21. Cell-apparatus, Fig. 31» 32» Litt. prof. ir. A. S. Buisman "de Ingenieur" 1934 

No. 26.
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d .  A p p a r a t u s  f o r  o o m p r e s s i v e  s t r e n g t h  t e s t s .

N o rm a l o o n e - t e s t - a p p a r a t u s .  F i g .  1 0 ,  1 1 ,  1 2 .  ( o a n  b e  u s e d  f o r  t h i s  p u r p o s e )

e .  A p p a r a t u s  f o r  c o n s o l i d a t i o n  t e s t s .

N o rm a l o o n s o l i d a t i o n - a p p a r a t u s .  F i g .  1 3 ,  llj.» 1 5 »  N o rm a l c o n s o l i d a t i o n - a p p a r a t u s  ( p o r t a b l e )  

F i g .  1 6 .  S i m p le  c o n s o l i d a t i o n  a p p a r a t u s .  F i g .  1 7 .  C o n s o l i d a t i o n - a p p a r a t u 3 ( a c c .  t o  

T e r z a g h i )  F i g .  1 8 .

A p p a r a t u s  f o r  c o n s o l i d a t i o n  t e s t s  o o m b in e d  w i t h  p e r m e a b i l i t y  t e s t s ,  

n o r m a l  a p p a r a t u s .  F i g .  1 9 ,  2 0 ,  2 1 .

f .  A p p a r a t u s  f o r  p e r m e a b i l i t y  t e s t s ,  f o r  t h e  d e t e r m i n a t i o n  o f  c a p i l l a r y  r i s e  a n d  o f  m axim um  

o a p i l l a r y  p r e s s u r e .

1 .  f o r  u n d i s t u r b e d  s a m p l e s .  F i g .  23«

2 .  f o r  d i s t u r b e d  s a m p l e s .  F i g .  2 2 .

f o r  k n e a d e d  s a m p le s  o f  lo w  p e r m e a b i l i t y  c o n s o l i d a t e d  u n d e r  a  c e r t a i n  l o a d ,  F i g .  2 Z|. 

A p p a r a t u s  f o r  d e t e r m i n a t i o n  o f  m axim um  o a p i l l a r y  p r e s s u r e .  ( A o c .  t o  E n g e l h a r d t ) .  F i g .  25 ,  2 6 .

i .  A p p a r a t u s  f o r  s p e c i a l  i n v e s t i g a t i o n s .

C o n e  t e s t .  N o rm a l o o n e - t e s t - a p p a r a t u s ,  F i g .  1 0 ,  1 1 .

S i m p le  0 "  "  F i g .  2 7 ,  2 8 .

A p p a r a t u s  f o r  o o n e - t e s t s  o n  s a m p le s  u n d e r  s u r f a c e  p r e s s u r e .  F i g .  29#  3 0 *  

L i t t .  P r o f .  i r .  A .  S .  B u i 6m an " d e  I n g e n i e u r " ,  19 3 5 »  N o . IJ4 a n d  1 8 .

C e l l - t e s t .  N o rm a l c e l l - a p p a r a t u f l ,  F i g .  3 1 » 32»

a "  f o r  s p e c i a l  i n v e s t i g a t i o n s ,  F i g .  3 3»  3U*

M ”  f o r  d e t e r m i n a t i o n  o f  n e u t r a l  h o r i z o n t a l  p r e s s u r e .

F i g .  3 5 .

A p p a r a t u s  f o r  d e t e r m i n a t i o n  o f  g a s - c o n t e n t  o f  a  s a m p l e .  F i g .  36» 3 7 »

M i s c e l l a n e o u s .  A p p a r a t u s  f o r  p u s h i n g  s a m p le s  o u t  o f  t h e  t i n .  F i g .  38»

V ie w  o n  a  o o m e r  o f  t h e  l a b o r a t o r y ,  F i g .  39«

"  "  "  s e t  o f  u s e d  a p p a r a t u s ,  F i g .  1)0 .

S o i l  T e s t i n g  P r o c e d u r e s :

a .  T o o l s  a n d  p r o c e d u r e s  f o r  t a k i n g  u n d i s t u r b e d  s a m p l e s .  D im e n s io n s  o f  s a m p l e s .

R e f e r  t o  P a p e r  N o . B - l ,  V o l .  I *

b .  F i e l d  t e s t i n g  m e th o d s «  L o a d i n g  t e s t s ,  u s u a l  s i z e  o f  l o a d e d  a r e a j  l o a d i n g  t e s t s  i n  h o l e s j  

v i b r a t i o n  m e t h o d s ;  e t c .

A  s k e t c h  o f  a  l o a d i n g  t e s t ,  a s  p e r f o r m e d  b y  t h e  l a b o r a t o r y ,  i n  a  b o r e  h o l e  a t  g r e a t  d e p t h ,  

o n  a  s a n d l a y e r  i s  g i v e n  i n  F i g .  I4. I .

No. A - 3  REPORTS FROM SOIL MECHANICS LABORATORIES ON TESTING APPARATUS,

TECHNIQUE OF TESTING AND INVESTIGATIONS IN PROGRESS 

Submitted by Building Research Station, Garston near Watford, Herts. England

The Building Research Station of the Department of Scientific and Industrial Research has a small 

section investigating problems oonoerning soil mechanics mainly from the researoh point of view. The 

investigation was commenoed in September, 1933» with a staff consisting of two soientifio officers and 

two assistants*

Simple physical tests of an empirical nature, similar to those employed by the U.S. Bureau of 

Public Roads, are carried out for the purposes of soil classification. The apparatus and methods may 

be briefly summarized as follows»

Grain Size Distribution. The distribution of grain size is investigated by a oombined sieve and sedi­

mentation method. Dispersion is effected by treatment with^^ Sodium Oxalate and rubber pestling after

a method described by P .  K am erm an ( l ) .  T h e coarser sand is separated by sieving through a  '2 0 0 '  sieve. 

T h e finer particles are estimated by t h e  pipette method, originated by A n d r e a s o n ^ ) developed by 

Robinson(3). T h e apparatus is illustrated in Fig. 1. Soils containing calcium carbonate or gypsum are 

pretreated with N followed by washing. W hen organio matter is present in appreciable amounts the

soil is pretreated with 6%

Relative Density, Water Content and Speolfio Gravity. Measurements of the relative density, water oon- 

tent and speoific gravity have been made in connection with the investigation of the shrinkage proper­

ties of oohesive soils, both in the disturbed and undisturbed conditions.

Small rectangular prisms of soil of size approximately 2  in x 1 in x 1 in are used. The 

sample is weighed and then its volume is rapidly determined by comparison with a standard volume in a 

mercury displacement volumeter. This i6 a modification of an apparatus used by Puri, Taylor and 

AshgarW) and is ill., trated in Fig. 2 .  The relative density is of course derived from the measurements 

of weight and corresponding volumes.

The volumetric shrinkage of the sample on drying is readily followed in this way and typical re­

sults showing the relation between water content and volume are illustrated in Fig. 3»


