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EXPERIMENTAL DETERMINATION OF THE STRESS/STRAIN 

SITUATION IN A SHEARED TUNNEL MODEL WITH CANISTER 

INTRODUCTION 

A previous KBS report (PUSCH, 1977) concerned a 

technical matter which could be of great importance 

as regards the mechanical strength of canisters em­

bedded in a bentonite/quartz buffer mass, i.e. 

the effect of a differential movement triggered by 

a critical deviatoric stress condition (Fig. 1). 

♦ 
SHEAR FRACTURE 

-----

d 

♦ 

Fig. 1. The considered shear case 
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The report described the character and range of 

possible future displacements in Swedish bed rock. 

The land rise and descent (Skane) of Sweden were 

shown to be the only major movements, both being 

associated with a low frequency of very moderate 

earth shocks. There are two reasons for the move­

ment: 1) a visco-elastic recovery of the earth crust 

from the depressed state caused by the glacier loads, 

and 2) large scale tectonic processes. 

The exact location and type of presently occurring 

and possible future movements is not known and it 

was therefore suggested in the report to make a theo­

retical approach.It was considered to be logical 

firstly to define the present stress situation and 

then to determine the modes of deformation that 

might be caused in future as a result of possible 

stress changes. 

It was whown, considering the HAST and K0 cases, 

that a condition of general shear failure can be 

achieved only by increasing the horizontal stress. 

The application of MOHR/COULOMB'S criterion and the 

theory of plasticity indicated that, for high quality 

rock, the existing horizontal pressure is only about 

10-15% of the maximum horizontal pressure at failure 

at 1000 m depth. This means that very large stress 

changes - associated with tectonic processes which 

are improbable for our part of the Russian Platform -

are required to yield a failure condition. Even for 

very bad, fissured rock there is in fact a considerab: 

safety factor at larger depths. However, if we take 

the weakest existing parts of a rock mass into con­

sideration (clayey or chloritic zones) we find that 

a failure condition exists already today where such 

zones are continuous and oriented in a critical man­

ner. 

It was concluded that if sudden and large strain 
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will ever occur at the depth where the deposition 

plants are going to be located (about 500 m) it will 

take place along already existing continuous weak 

zones. If no canisters are placed in or close to weak 

rock zones crossed by the tunnels the situation 

illustrated by Fig. 1 will therefore never occur. 

Yet, "the incredible case" of an unexpected shear 

failure through intact, high quality rock was con­

sidered in the report. The major problem was to find 

out the deformation pattern and for this purpose 

a pilot test was made by using a simple shear appa­

ratus consisting of two plexi-glass tubes with 

an internal diameter of 50 mm. The tubes were filled 

with an air-dry mass of 10% (by weight) sodium ben­

tonite and 90% quartz with a bulk density of about 

1 • 4 t/m 3 (w ~ 5%) . Lead shots were applied in the 

mass for X-ray determination of the deformation patte1 

the canister being represented by a 0.8 cm steel 

axis with a length of 7 cm. The device was submerged 

in water until the water uptake was completed and 

step-wise shearing was then made with 4% of the 

tunnel diameter d up to a total displacement of 0.5 d. 

The deformation pattern indicated that the contact 

pressure is distributed as shown in Fig. 2 (hatched 

areas). Approximately, a uniform pressure according 

to the broken lines can be assumed. It was observed 

that a shear strain of more than about 10% produced 

local empty spaces close to certain parts of the 

"canister". When the displacement approached 0.5 d 

it was associated with a system of open shear zones 

with a tendency to form a direct connection between 

the canister and the rock. This represents a criti­

cal state. 

It was stated in the report that the distribution 

and magnitude of the contact pressure should be 

fairly independent of the displacement, which means 



4 

Fig. 2. Contact stress distribution (PUSCH, 1977) 

that also moderate movement (a few% of d) would 

produce a contact pressure of the order of the bea­

ring capacity (ultimate contact pressure) qb. Since 

it was considered to be of interest to estimate 

the mechanical stresses in a canister an attempt 

was made to determine this bearing capacity by apply­

ing theoretical soil mechanics. MEYERHOF's (Fig. 3) 

and BEREZANTZEV's theories for deeply buried founda­

tions were tried for this purpose. 

Fig. 3. Failure pattern according to MEYERHOF 
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This latter theory is in fact less reasonable because 

it implies that only local failure close to the 

canister is considered. According to the first-men­

tioned theory qb = \gp •~ Npq where p' = effective 

bulk density, ~• angle of internal friction, b width 

of loaded area (in m) and N a parameter. Reason-
pq 

able values yield: 

4 
qb = 3·10 b kPa ( 1 ) 

The calculation of the maximum bending moment (about 
2 0.075·qb•a bat a distance of about 0.3 a from the 

canister's center) and the maximum shear force (about 

0.35 aqb·b at the canister's center) is readily made 

by applying Fig. 2. 

EXPERIMENTAL DETERMINATION OF MECHANICAL STRESSES 

IN A CANISTER MODEL 1 ) 

Even if "the incredible case" is extremely unlikely 

to occur it was considered to be of importance to 

verify the theoretical expressions for the maximum 

bending moment and maximum shear force. A special 

reason was to test the hypothesis that the contact 

pressure would soon reach a high value and then 

stay fairly constant when the displacement increased. 

Equipment 

A brass shear box was used for the test. The inner 

diameter was 70 mm and its height 125 mm. The lower 

part of the box was equipped with a porous stone for 

the water uptake (Fig. 4). 

The "canister" (length 96 mm and diameter 16 mm) 

was delivered by ASEA Atom. It consisted of steel 

1550-01 with strain gauges glued in the positions 

shown.in Fig. 5. This arrangement made possible a 

determination of the strain and stress in 4 points 

in a certain plane. 

1 )The experimental work and the interpretation of 
stresses and moments were made by Lars G Eriksson, 
Div. Soil Mechanics, University of Lulea. 
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The shear box was filled with an air-dry "buffer 

substance" consisting of 10% (by weight) bentonite 

and 90% Pite silt which was compacted to a bulk 

density of about 1.4 t/m 3 • 

The box with the buffer substance was placed in a 

container with artificial ground water (cf. JACOBSSON 

& PUSCH, 1977) for 2 1/2 weeks. Water was taken up to 

about 50% water saturation. In the upper part of the 

fill the water content was much lower than in the 

rest of the box due to the long distance from the 

filter stone (Fig. 4) but this inhomogeneity cannot 

have affected the results noticeably. The important 

thing is that the water content and state of the 

majority of the mass were similar to those of the 

fill used in the previous test where the deformation 

pattern was investigated. 

During the water uptake a vertical pressure of 30 kPa 

was applied to prevent swelling. 

The shearing was made by means of a Geonor device 

(Fig. 7). Ten step-wise displacements corresponding 

to 0.5 % of the shear box diameter were made and they 

were followed by ten displacements each correspon­

ding to 1% of the box diameter. A pressure was 

applied to eliminate vertical movement of the upper 

box half. This pressure had to be successively in­

creased in course of the displacement. 

Each shear displacement was kept constant for 

1-2 minutes. During this time the recorded stress 

was constant. Stress relaxation is probably very 

small for buffer masses poor in clay. 

The canister strain was measured by means of a PEEKEL 

B 105 (1 .25 V) bridge. A pilot test with unloaded 

canister showed that the accuracy of the measuring 

device was ±0.1-0.2 µ-S. 
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Fig. 6, Application of buffer mass in the shear box. 

The upper end of the "canister" with cables 

from strain gauges is seen in the upper 

picture. 
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Fig. 7. Upper picture: View of shear apparatus. 

Lower picture: Shear box at 15% displacement. 



% Gauge 1 

Displ. µ-S 

0 0 

0.5 0.80 

1 . 0 1. 15 

1. 5 2.65 

2.0 4.95 

2.5 6.60 

3.0 7 .15 

3.5 7.50 

4.0 S.00 

4.5 3.30 

5.0 J.30 

6.0 3.90 

7.0 9.90 

8.0 10.00 

9.0 11. 15 

10.0 11.40 

11 • 0 11.90 

12.0 12.35 

13.0 12.60 

14.0 13.25 

15.0 13.65 
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Test results 

Assuming the E-modulus of the canister steel to be 

210-10 6 kPa the stress values in Table 1 were ob­

tained. 

Table 1. Stress values at various shear displacement 

Gauge 2 Gauge 3 Gauge 4 

0 kPa µ-S 0 kPa µ-S 0 kPa µ-S 0 kPa 

0 0 0 0 0 0 0 

168 0.55 116 1.00 210 0.60 126 

242 1. 55 326 2.35 494 1.60 336 

556 2.70 567 4.20 882 3. 15 662 

1040 4.95 1040 6.30 1323 4.65 976 

1386 6.50 1365 7.80 1638 5.55 1166 

1502 6.90 1449 8.55 1796 5.95 1250 

1575 7. 15 1502 8.85 1858 6.25 1312 

1680 7.75 1628 9.50 1995 6.55 1376 

1743 8.25 1732 9.90 2079 6.85 1438 

1743 8.50 1785 10.50 2205 7 .10 1491 

1869 9.30 1953 11. 30 2373 7.40 1554 

2079 10.05 2110 12. 15 2552 8.40 1764 

2100 10.85 2278 12.60 2646 8.75 1838 

2342 12.00 2520 13. 60 2856 9.40 1974 

2394 12.40 2604 14.20 2982 10.00 2100 

2499 13.35 2804 14.75 3098 10.25 2152 

2594 14.30 3003 15.20 3192 10.50 2205 

2646 14.95 3140 15.90 3339 10.95 2300 

2782 15.60 3276 16.65 3496 11. 30 2373 

2866 16. 15 3392 17. 05 3580 11.60 2436 
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Figs. 8-11 show the recorded stress values of the 

four gauges for various shear displacement. It is 

interesting to see that a failure is reached when 

the displacement is only 1 .4-1 .8% of the box diame­

ter. This failure corresponds to the bearing capacity 

(ultimate contact pressure) qb. We see that the 

stress increase is 700-1100 kPa/% displacement be­

fore failure and only 150-175 kPa/% displacement 

after failure. This confirms the previous statement 

that qb reaches a certain high value at a small 

displacement and that it is only very moderately 

increased at further displacement. 

Table 2 gives the tensile stress when the bearing 

capacity qb is reached. 

Table 2 . Tensile stresses and bending moments in 

canister 

Gauge a, kPa M. kNm qb kPa 
l 

1 1 430 5.7·10- 4 790 

2 1 310 5.3·10- 4 530 

3 1 660 6.7·10-4 660 

4 1 170 4.7·10- 4 460 

Since we now know the tensile stress and the section 

modulus is also known (W = 402·10- 9 m3 ) the bending 

moment Mi for each gauge position is easily obtained. 

These values, which are also given by Table 2, make 

possible a determination of qb if the contact pressure 

distribution in Fig. 2 is applied~) The last column of 

Table 2 gives the qb-values for the four gauge posi­

tions. We can conclude that the relatively constant 

pressure for all the positions support the assumption 

that the contact pressure distribution can be approxi­

mated as in Fig. 2. 

1 )rt should be noticed that the diameter/length ratio 
is somewhat different from that of the previous test 
but the deformation pattern and pressure distribu­
tion are about the same. 
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The possibility of determining qb by applying MEYERHOI 

theory can now be investigated. If we use Eq. (1) 

qb = 480 kPa which is in fairly close agreement with 

the measured qb-values. The conclusion should there­

fore be that MEYERHOF's theory can be used for a 

rough estimation of qb also for the case of a 

real canister resting in a buffer mass which fills 

a tunnel. A closer examination shows, however, that 

it is difficult to make a safe prediction of qb. 

Firstly Eq. (1), which was suggested to be valid for 

the full scale case in the previous report, implies 

a stress situation in the fill before the displace­

ment and a bulk density which is not valid for the 

model. If relevant values are introduced for the 

model case it would yield qb = 800-1000 kPa instead 

of 480 kPa. This is higher than the measured qb-value~ 

but since there is still a reasonable agreement the 

theory is not disqualified. A more serious objection 

would be that at least one parameter (N ) is an 
pq 

unknown function of the geometry of the tunnel/canis-

ter/fill system. It may be higher than assumed here 

and in the previous report (N = 2500) but it is 
pq 

very probably lower. In the latter case Eq. (1) 

represents a conservative expression, which again, 

means that the theory can be used for practical 

application. Since qb is very sensitive also to 

small variations in density, angle of internal fric­

tion and so forth, the application of MEYERHOF's 

theory requires soil mechanical expertness. 

If there is a need to know more exactly the canister 

stresses, the problem should be solved by applying 

finite element analysis and/or a half-scale shear 

test. The theoretical approach requires that the 

stress/strain properties of the fill arethoroughly 

investigated and described in terms of a mathematical 

model. Experience shows that this may be a tedious 
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and difficult task. 

Lulea 1978-03-03 

Roland Pusch 



REFERENCES 

JACOBSSON, A & 

PUSCH, R: 

PUSCH, R: 

1 9 

Deponering av hogaktivt avfall i 

borrhal med buffertsubstans. 

KBS Teknisk Rapport nr 03. 

The influence of rock movement on 

the stress/strain situation in 

tunnels or bore holes with radio­

active canisters embedded in a ben­

tonite/quartz buffer mass. KBS 

Teknisk R~pport nr 22. 



FORTECKNING OVER KBS TEKNISKA RAPPORTER 

01 Kiil lstyrkor i utbriint bransle och hugaktivt avfal 1 f1·;1n 011 

PWR berakna<le me<l ORIGEN 
Ni 1 s Kj ellbert 
AB Atomenergi 77-04-05 

02 PM angaende varmeledningstal hos jordmaterial 
Sven Knutsson 
Roland Pusch 
Hogskolan i Lulea 77-04-15 

03 Deponering av hogaktivt avfall 1 borrhal med buffertsubstans 
Arvid Jacobsson 
Ro land Pusch 
Hogskolan i Lulea 77-05-27 

04 Deponering av hogaktivt avfall 1 tunnlar med buffertsubstans 
Arvid Jacobsson 
Roland Pusch 
Hogskolan i Lulea 77-06-01 

05 Orienteraude temperaturberakningar for slutforvaring 1 berg 
av radi~aktivt avfall, Rapport 1 
Roland Blomqvist 
AB Atomenergi 77-03-17 

06 Groundwater movements around a repository, Phase 1, State of 
the art and detailed study plan 
Ulf Lindblom 
Hagconsult AB 77-02-28 

07 Resteffekt studier for KBS 
Del 1 Litteraturgenomgang 
Del 2 Berakningar 
Kim Ekberg 
Ni 1 s Kj ellbert 
Goran Olsson 
AB Atomenergi 77-04-19 

08 Utlakning av franskt, engelskt och kanadensiskt glas med 
hogaktivt avfall 
Goran Blomqvist 
AB Atomenergi 77-05-20 



09 Diffusion of soluble materials in a fluid filling a porous 
medium 
Hans Haggblom 
AB Atomenergi 77-03-24 

10 Translation and development of the BNWL-Geosphere Model 
Bertil Grundfelt 
Kernakta Konsult AB 77-02-05 

11 Utredning rorande titans lamplighet som korrosionshardig 
kapsling for karnbransleavfall 
Sture Henriksson 
AB Atomenergi 77-04-18 

12 Bedomning av egenskaper och funktion hos betong i samband 
med slutlig forvaring av karnbransleavfall i berg 
Sven G Bergstrom 
Goran Fagerlund 
Lars Romben 
Cement- och Betonginstitutet 77-06-22 

13 Urlakning av anvant karnbransle (bestralad uranoxid) vid 
direktdeponering 
Ragnar Gelin 
AB Atomenergi 77-06-08 

14 Influence of cementation on the deformation properties of 
bentonite/quartz buffer substance 
Roland Pusch 
Hogskolan i Lulea 77-06-20 

15 Orienterande temperaturberakningar for slutforvaring i berg 
av radioaktivt avfall 
Rapport 2 
Roland Blomquist 
AB Atomenergi 77-05-17 

16 Oversikt av utlandska riskanalyser samt planer och projekt 
rorande slutforvaring 
Ake Hultgren 
AB Atomenergi augusti 1977 

17 The gravity field in Fennoscandia and postglacial crustal 
movements 
Arne Bjerhammar 
Stockholm augusti 1977 

18 Rorelser och instabilitet i den svenska berggrunden 
Nils-Axel Merner 
Stockholms Universitet augusti 1977 

19 Studier av neotektonisk aktivitet i mellersta och norra 
Sverige, flygbildsgenomgang och geofysisk tolkning av recen­
ta forkastningar 
Robert Lagerback 
Herbert Henkel 
Sveriges Geologiska Undersokning september 1977 



20 Teklonisk analys av siidra Sverige, Vattern - Norra Skane 
Kennert Rosh off 
Erik Lagerlund 
Lunds Universitet och Hogskolan Lulea september 1977 

21 Earthquakes of Sweden 1891 - 1957, 1963 - 1972 
Ota Kulhanek 
Rutger ijahlstrom 
Uppsala Universitet september 1977 

22 The influence of rock movement on the stress/strain 
situation in tunnels or bore holes with radioactive con­
sisters embedded in a bentonite/quartz buffer mass 
Ro land Pusch 
Hogskolan i Lulea 1977-08-22 

23 Water uptake in a bentonite buffer mass 
A model study 
Roland Pusch 
Hogskolan i Lulea 1977-08-22 

24 Berakning av utlakning av vissa fissionsprodukter och akti­
nider fran en cylinder av franskt glas 
Goran Blomqvist 
AB Atornenergi 1977-07-27 

25 Blekinge kustgnejs, Geologi och hydrogeologi 
Ingemar Larsson KTH 
Tom Lundgren SGI 
Ulf Wiklander SGU 
Stockholm, augusti 1977 

26 Bedomning av risken for fordrojt brott 1 titan 
Kjell Pettersson 
AB Atomenergi 1977-08-25 

27 A short review of the formation, stability and cementing 
properties of natural zeolites 
Arvid Jacobsson 
Hogskolan i Lulea 1977-10-03 

28 Varmeledningsforsok pa buffertsubstans av bentonit/pitesilt 
Sven Knutsson 
Hogskolan i Lulea 1977-09-20 

29 Deformationer i sprickigt berg 
Ove Stephansson 
Hogskolan i Lulea 1977-09-28 

30 Retardation of escaping nuclides from a final depository 
Ivars Neretnieks 
Kungliga Tekniska Hogskolan Stockholm 1977-09-14 

31 Bedomning av korrosionsbestandigheten hos material avsedda 
for kapsling av karnbransleavfall. Lagesrapport 1977-09-27 
samt kompletterande yttranden. 
Korrosionsinstitutet och dess referensgrupp 



32 Lollg t crm mi llf' ra logi, ,tl properties of bentoni te/quartz 
huf fer f;t1bsl.1JH'C 
l'rcl imin;ir rapport nov('mber 1977 
Slulrappnrt februari 1978 
Ro 1 and Pus eh 
Arvid Jacobsson 
Hogskolan i Lulea 

33 Rcquired"~hysical and mechanical properties of buffer masses 
Roland Pusch 
Hogskolan Lulea 1977-10-19 

34 Tillverkning av hly-titan,kapsel 
Fol1'.e Sandelin AB 
VBB 
/\SEA-Kabel 
Inslilutet fiir mctallforskning 
Stockholm november 1977 

35 Project for the handling and storage of vitrified high-level 
waste 
Saint Gobain Techniques Nouvelles October, 1977 

36 Sammansattning av grundvatten pa storre djup i granitisk 
bcrggrund 
Jan Rcnnerfelt 
Orrje & Co, Stockholm 1977-11-07 

37 llantering av huffertmaterial av bentonit och kvarts 
llans Fagerstrom, VBB 
Bjorn Lundahl, Stabilator 
Stockholm oktober 1977 

38 Utfonnning av hergrumsanlaggningar 
Arne Finne, KBS 
Alf Engelbrektson, VBB 
Stockholm december 1977 

39 Knnst~uktionsstudier, direktdeponering 
AS EA-ATOM 
v,m 
Vasteras 

40 Ekologisk transport och straldoser fran grundvattenburna 
radioaktiva amnen 
Ronny Bergman 
Ulla Bergstrom 
Sverker Evans 
AB Atomenergi 

41 Sakerhet och stdlskydd inom karnkraftomradet. 
L.1gar, nonner och bedumningsgrunder 
Christina Gyllander 
S icgfried F Johnson 
Stig Rolandson 
AB Atomenergi och ASEA-ATOM 



42 Sakerhet vid hantering, lagring och transport av anvant 
karnbransle och forglasat hogaktivt avfall 
Ann Margret Ericsson 
Kemakta november 1977 

43 Transport av radioaktiva amnen med grundvatten fran 
ett bergforvar 
Bertil Grundfelt 
Kemakta november 1977 

44 Bestandighet hos borsilikatglas 
Tibor Lakatos 
Glasteknisk Utveckling AB 

45 Berakning av temperaturer i ett envanings slutforvar i berg 
for forglasat radioaktivt avfall Rapport 3 
Roland Blomquist 
AB Atomenergi 1977-10-19 

46 Temperaturberakningar for anvant bransle 
Tafvo Tarandi 
VBB 

47 Teoretiska studier av grundvattenrorelser 
Preliminar rapport oktober 1977 
Slutrapport februari 1978 
Lars Y Nilsson 
John Stokes 
Roger Thunvik 
Inst for kulturteknik KTH 

48 The mechanical properties of the rocks in Stripa, 
Krakemala, Finnsjon and Blekinge 
Graham Swan 
Hogskolan i Lulea 1977-09-14 

49 Bergspanningsmatningar i Stripa gruva 
Hans Carlsson 
Hogskolan i Lulea 1977-08-29 

50 Lakningsforsok med hogaktivt franskt glas i Studsvik 
Goran Blomqvist 
AB Atomenergi november 1977 

51 Seismotechtonic risk modelling for nuclear waste disposal 
in the Swedish bedrock 
F Ringdal 
H Gjoystdal 
ES Hysebye 
Royal Norwegian Council for scientific and industrial 
research 

52 Calculations of nuclide migration in rock and porous media, 
penetrated by water 
H Haggblom 
AB Atornenergi 1977-09-14 



53 Matning av diffusionshastighet f5r silver i lera-sand-bland­
ning 
Bert Allard 
Heino Kipatsi 
Chalmers tekniska h5gskola 1977-10-15 

54 Groundwater movements around a repository 

54:01 

54:02 

54:03 

54:04 

54:05 

54:06 

Geological and geotechnical conditions 
Hakan Stille 
Anthony Burgess 
Ulf E Lindblom 
Hagconsult AB September 1977 

Thermal analyses 
Part 1 Conduction heat transfer 
Part 2 Advective heat transfer 
Joe L Ratigan 
Hagconsult AB september 1977 

Regional groundwater flow analyses 
Part 1 Initial conditions 
Part 2 Long term residual conditions 
Anthony Burgess 
Hagconsult AB oktober 1977 

Rock mechanics analyses 
Joe L Ratigan 
Hagconsult AB september 1977 

Repository domain groundwater flow analyses 
Part 1 Permeability perturbations 
Part 2 Inflow to repository 
Part 3 Thermally induced flow 
Joe L Ratigan 
Anthony S Burgess 
Edward L Skiba 
Robin Charlwood 

Final report 
Ulf Lindblom et al 
Hagconsult AB oktober 1977 

55 Sorption av langlivade radionuklider i lera och berg 
Del 1 Bestamning av f5rdelningskoefficienter 
Del 2 Litteraturgenomgang 
Bert Allard 
Heino Kipatsi 
Jan Rydberg 
Chalmers tekniska hogskola 1977-10-10 

56 Radiolys av utfyllnadsmaterial 
Bert Allard 
Heino Kipatsi 
Jan Rydberg 
Chalmers tkniska hogskola 1977-10-15 



57 Straldoser vid haveri under sjotransport av karnbransle 
Anders Appelgren 
Ulla Bergstrom 
Lennart Devell 
AB Atomen~~gi 1978-01-09 

58 Stralrisker och hogsta tillatliga straldoser for manniskan 
Gunnar Walinder 
FOA 4 november 1977 

59 Tectonic lineaments in the Baltic from Gavle to Simrishamn 
Tom Floden 
Stockholms Universitet 1977-12-15 

60 Forarbeten for platsval, berggrundsundersokningar 
Soren Scherman 

Berggrundvattenforhallande 1 Finnsjoomradets nordostra del 
Carl-Erik Klockars 
Ove Persson 
Sveriges Geologiska Undersokning januari 1978 

61 Permeabilitetsbestamningar 
Anders Hult 
Gunnar Gidlund 
Ulf Thoregren 

Geofysisk borrhalsmatning 
Kurt-1\ke Magnusson 
Oscar Duran 
Sveriges Geologiska Undersokning januari 1978 

62 Analyser och aldersbestamningar av grundvatten pa stora djup 
Gunnar Gidlund 
Sveriges Geologiska Undersokning 1978-02-14 

63 Geologisk och hydrogeologisk grunddokumentation av 
Stripa forsoksstation 
Andrei Olkiewicz 
Kenth Hansson 
Karl-Erik Almen 
Gunnar Gidlund 
Sveriges Geologiska Undersokning februari 1978 

64 Spanningsmatningar i Skandinavisk berggrund - forutsattningar, 
resultat och tolkning 
Sten GA Bergman 
Stockholm november 1977 

65 Sakerhetsanalys av inkapslingsprocesser 
Goran Carleson 
AB Atomenergi 1978-01-27 

66 Nagra synpunkter pa mekanisk sakerhet hos kapsel for 
karnbransleavfall 
Fred Nilsson 
Kungl Tekniska Hogskolan Stockholm februari 1978 



67 Matning av galvanisk korrosion mellan titan och bly samt 
matning av titans korrosionspotential under~ bestralning. 
3 st tekniska PM. 
Sture Henrikson 
Stefan Poturaj 
Maths Asberg 
Derek Lewis 
AB Atomenergi januari-februari 1978 

68 Degraderingsmekanismer vid bassanglagring och hantering av 
utbrant kraftreaktorbransle 
Gunnar Vesterlund 
Torsten Olsson 
ASEA-ATOM 1978-01-18 

69 A three-dimensional method for calculating the hydraulic 
gradient in porous and cracked media 
Hans Haggblom 
AB Atomenergi 1978-01-26 

70 Lakning av bestralat uo2-bransle 
Ulla-Britt Eklund 
Ronald Forsyth 
AB Atomenergi 1978-02-24 

71 Bergspricktatning med bentonit 
Roland Pusch 
Hogskolan i Lulea 1977-11-16 

72 Varmeledningsforsok pa buffertsubstans av kompakterad 
bentonit 
Sven Knutsson 
Hogskolan i Lulea 1977-11-18 

73 Self-injection of highly compacted bentonite into rock 
joints 
Roland Pusch 
Hogskolan i Lulea 1978-02-25 

74 Highly compacted Na bentonite as buffer substance 
Roland Pusch 
Hogskolan i Lulea 1978-02-25 

75 Small-scale bentonite injection test on rock 
Roland Pusch 
Hogskolan i Lulea 1978-03-02 

76 Experimental determination of the stress/strain situation in 
a sheared tunnel model with canister 
Roland Pusch 
Hogskolan i Lulea 1978-03-02 

77 Nuklidvandring fran ett bergforvar for utbrant bransle 
Bertil Grundfelt 
Kemakta konsult AB, Stockholm 

78 Bedomning av radiolys i grundvatten 
Hilbert Christenssen 
AB Atomenergi 1978-02-17 


