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1957, JoG ON THE SLIDING OF GLACIERS

By ]J. WEERTMAN
(Naval Research Laboratory, Washington, D.C.)

ABSTRACT. A model is proposed to explain the sliding of any glacier whose bottom surface is at the pressure
melting point. T'wo mechanisms are considered. One is pressure melting and the other is creep rate enhancement
through stress concentrations. Neither of the mechanisms operating alone is sufficient to explain sliding. If both
mechanisms operate together appreciable sliding can occur.

REsumE. On propose un modéle pour expliquer le glissement d’un glacier dont le fond se maintient au point de
fusion. On considére deux mécanismes : le fusion de pression et 'augmentation de la vitesse de déformation causée
par les concentrations de tension. Ni I'un ni 'autre en agissant seul ne suffit a expliquer le glissement. Mais ensemble
ils occasionneraient un glissement assez important,
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7 rnecnanisnns:
- pressuve nnelting/vefveezing
- cveep vate ennancernnent




1958, CRAS (in French)

GLACIOLOGIE. — Contribution a la théorie du frottement du glacter sur son lit.
Note (*) M. Lours LrBourry, présentée par M. Léon Moret.

L'introduction d’un troisiéme mécanisme de franchissement des protubérances
permet d’expliquer 'indépendance du frottement dynamique vis-a-vis de la vitesse, la
valeur plus élevée du frottement statique (et donc le mouvement par saccadcs),l accé-

lération du glacier aux époques chaudes, et enfin "usure (dld(‘tt’ll%thllb qm conduit
a des roc hcq moutonnées.

Wvd rnnechanisnns
opening of cavities on the lee side of bed
bunps



Lliboutry will publish more than 20 papers on that specific subject!

This one in 1968 :

Journal of Glaciology, Vol. 7, No. 49, 1968

GENERAL THEORY OF SUBGLACIAL CAVITATION AND
SLIDING OF TEMPERATE GLACIERS

By L. LLIBOUTRY

(Laboratoire de Glaciologie du C.N.R.S., Grenoble, Isére, France)

followed by one from Weertman in 1972:

Reviews ofF GeopHYSICS AND Space Puysics, Vor. 10, No. 1, pr. 287-333, Fesruary 1972

General Theory of Water Flow at the Base of a

Glacier or Ice Sheet

J. WEERTMAN

Scott Polar Research Institute
Cambridge, England CB2 1ER




Schoof 2005




All these fovmulations assurne
steady watey pvessuve

How ave they nodified it watey
pvessuve at the base is unsteady?



nd watey pvessuve is not steady..

water pressure (bar) at Argentiere glacier

2
24/07/17 13/08/17 02/09/17 22/09/17 12/10/17 01/11/17 21/11/17 11/12/17 31/12/17

@Piard 2018




Uy

* TN

Q}\
Fov given p; and
evolve Dw/Di

ond look- fov

steady state

{Onn:pw u-n=>_0



1
A

6‘zb

Ty —

A
/ Onn
0

A
/ OrnnMyds =
0
A
/ udx
0

Pi

Up —

>l = >

Az

dx

—é Tb:f(ubaN)

N:pi_pw

1 /A 1 /A
- OrnMydS = —— Orndl = D;
)\ /0 Y ) /0 b



6
up/(C™"N™Ay)




Iken’s bound (1981)

Weertman type friction




Ty Yeav and Day peviods
= how the friction law is modified?
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Ore yeav peviod
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Ore doy peviod
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Ore doy peviod
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Ore doy peviod
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No tinne fov the cavity to adapt to the pressuve changes |




Yeav + day peviod
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Conclusions

- Daily vaviations in watev pvessuve not accounted
fov by such law

- The “softening’ dotained fov steady pressuve
Nnignt not exist in veality..

- What dbout Ien's bound?



Nove wovk- to be dore

- how to incovpovate this shovt fevinm pressuve
vavictions in & tviction low?

- effect of 3d georvetvy?

Look-ing fov
- a N\aster student (spving 2014)

- PND student (stavt Sept 2014)
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