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V| a 19 PRESSURE SETTLINGS - MEASUREMENTS WITH TRIAL PLATES AND PILES OF VARIOUS SIZES.

Dr. L, BENDFL - ING.

Privatdozent, Ecole Polytechnique de 1l'Université de Lausanne
LUZERN

A) TRIAL ARRANGEMENTS,

The fundemental Trial Arrangements are
shown on Illustration 157, Disgremm II in Ben-
del, L : Engineering-Geology; Vol. II, 1948,

B) SIZES OF TRIAL PLATES
The trials were carried out with Pressure-

C) RESULTS OF TRIALS

1) Pressure of the ground occuring for the

me ,he results O e pressure-se ng
measurements of the first pressure of the
ground are shown on the enclosure 1,
The results may be summarized as follows:
S = total settling in mm; ¢'= specific pressure
of ground in kg/cme

Plates of different sizes, namely: 2 8 = increase of settling 2
Pressure Plates with surface F; : Fl = 700 cm 0. = previous loading of ground in kg/cm
" " n n . ’ 2 X = Performed settling work in kg/mm
1?2.F2 = 2'000 cm 2 ) ol
. a) Summary of Tri values, obtained b
" " " " P3Pz = 10'000 cm weighti suﬂ‘races of various sizes.
(Plafes - Settling Formula)
TABLE
Scope Size of Weighted Surface Mode of Validity of Nature
Working Law of of
¥, =700 cm?| P, = 2000, | Fz = 10000 Deformation |[Ground
ca? cm?
a) Blastic o a Plate Hooke's Laws |gravel
Reach S-F-Z Sc 4 Warking of Elasticity | send
t . T, € 1) |0/200 mm
€ ME =B
acG X
< 29, K
", as 70 %m‘ Mc=60+735 g/cm. Const.value
b) Scope . Ga + T, Plate Commonly valid
influencea |3=K 109 p Working |Law of defor-
by effects G mation after
of elasti- [or s=-Klog|— Bendel 2)
city or Fumerical '®/| Numerical Fumerical g+
plasticity | values values values 5'K1°9( po )
G= 1,5 Gi= 2,0 = 2,2 for & = )
a.= 0,9 d,= 0,96 = 0,6 Previous
K= 0,75 % K= 4,5% = 4,3 % weighting
T ={Ta+ %) as =K log O—';a-')
G,

G, = additional holds good ,
pressure for respectively
previous E =
weighting B ME
0, = previous Variable

pressure dependent from
at flowing pressure
limit of -
material g Gt
c) Plastic s -acg’ Relation |[X = Gravel
( Scope a = 0,107 S =ag® between Performed sand
only slight{ b = 0,24 acs Pil pressure |Work of 0/200 mm
1y elastic) or 5= 0,7 w°r§1 end settling
Pile working s =a xb 01‘_ ’ ng settlement
b according
= 0,32 8 =ax to Bemdel
b = 0,55 a = 0,29 for Pile
b = 0,55 working
S =acg*
S=zax
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Plate Elastic range elastic - plastic range plastic range
Mark size . (Pile working)
s.‘ie K1 fo. + '\ si-a.xh
£ o= K logi==—=] x = bulk work
r 700 cn? G, = 1,5 (@+a)=a+ (1,5 to 5'),| &'y = 0,32.x0-7°
r 700 ca® 8, = 0,75 log (L) k8/cm
1 1 0o
¥, 2000 ca? G, = 2,0 @+ )0 (2%05) 2
s, = 4,5 log {2 ) k&/cn
2 )
0.96
7, 10000 ca® g, = 2,25 (G+T)= 0= (2,25 t0 5,5) 2| 8'5 = 0,29.x028
G\ kg/cm
53 » 4,3 log (EE
8, = Range of law of elastic deformation according to Hooke
8 = Range of law of elastic -~ plastic deformation according to Bendel (Plate effect)
s' = Range of law of plastic deformation (Pile - effect) according to Bendel.
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Trials showing effect of pressure and settlement with plates of different sizes.
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b) Compilation of the experimental values of Pile-settling. Formula (see table 1)

TABLE.T

Constant value
for fhroula 8 a .

Kind of Soil a o

a - Value b - Value

Pressure
surface

Remarks

0,32 0,55

Gravel sand
0/100 m
0,29

Gravel sand 0,58

0/250

Cleansed Sand
mixed with
loam

0,23 0,40

Pure cleansed 155" 0,71

sand

F

ile
with 32/35 cm

Concrete
lateral lengthsg page 130 and Ill. 166

{¢

2

3

wooden pile

Trial by Model

2000 cm?

Unpublished Trials for a
chemical factory. Further
see : Vol, II, Bendel :
Engineering - Geology
page 1ll4

See Vol. II Bendel,
Engineering - Geology

10'000
cm2

See Vol. II, I11, 270
for model scale
I,55
Model scale

T

™m
ground-physical
coefficient

Pile data for Lengths

4] cm

o > > e
n

[+

iDiameter and form of
odel - scale A

T
™m

Diameter in nature

PIameter in Hodel

> B

A=

2) Repeated pressure and easing-up of the ground

a) Arrangement for Trial

The fundamental arrangement for trial is
shown by Illustration 157, Vol, II Bendel: En-
glneering-Geology 1948,

%) Results of Trisals

ugstration 2 it is shown how the
settlings are becoming greater with repeated
pressure and easing-up in gravel-sandy ground.

D) INFERENCES FROM THE RESULTS OF TRIALS

1) In the elastic range Hooke's Law of Elasti-

city is considered as a special case of the
generally velid Law of Deformation according
to Bendel, It is o +OJ

S =k log (

already pressed

+G’)

Gy

holds good as increase of settling,

2) In the plastic range large plates also show

a working of piles, The law of settlement
according to Bendel is as follows

of, when a previous pressure
“he ground together:

s = K log (q

S=a c®=s.¢™

8y the aid of the performance of work » the

settlement S is calculated

S=a2”

3) With repeated weighting-down and easing-up

it is shown that:
a) The smaller the cross-section of the weight-

ed-down surface is, the deeper does the

pressure object sink into the ground, Pile-
working occurs,
b) The larger the crosa-section of the weight-

ed-down surface is, the quicker will a finsal

value in the compression of the ground, or, in
the settling of the pressures object be reach-
ed.

The reason for this phenomenon is to be

sought for in the specific change occuring in

the arran%ement of the grains as well as in the
o

tecture

the s0il underneath a weighting ob-

Ject of larger or smaller crosg-section,
Cinematographic investigations aiming at an
explanation of this phenomenon are in progress
but not yet finished.
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