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1 JARPFREDI SAMSTAPAKLIFS

Jardlogum i Samstadaklifi ma i héfudatridum skipta 1 tvo flokka.

Annars vegar eru (1) basaltldg fra midhluta Matuyama segultimabilinu
(Gilsa)s og hins vegar (2) kubbabergsldg fra efsta hluta bess timabils
(Jaramillo), og liggja bau mislegt a eldri 1&gunum. Aldursmunur bessara

myndana er hér talinn um 0,5-0,7 m ar.

(1) Eldra basaltinu ma skipta 1 tver boleiitsyrpur, nedri og efri, og er

setlagasyrpa a milli beirra.

Adeins ein gdd opna er i nedri poOleiitsyrpuna en hin er i gili Trja-
vidarlzkjar. bar sér i fjdégur pdleiitldg, nokkud mispykk (4-10 m) en
med 2-3 m bykkum gjall-karga & milli. Vidbotarupplysingar um pessa

syrpu eru tapast adrar en kjarni Ur BF-1.

Setlagasyrpan er pannig aé nedst er um 1 m bykkt finkorna setlag (tuff-
sandsteinn), ofan & pad leggst bunnt plg. dilott basaltlag. bPessi

tvd 16g sjast 1 gili Trjavidarlekjar og i BF-1 (sja myndir 1, 2 og 4)

A plg. dilotta lagid leggst svo vdlubergslag vidast 1-7 m bykkt

(16 m 1 AT-1). DPetta lag var notad sem leidarlag i bessum hluta stafl-
ans %sjé klausu um strik og halla). Ofan a vélubergid kemur svo 61. '

dilétt lag, sem sést 1 gili Trjavidarlakjar og vidar (sja mynd 4).

Opnur 1 efri péleiitsyrpuna eru skastar i hlidinni fyrir austan BF-1 og
1 nagrenni holunnar. Lagamdot sjast yfirleitt ekki, eda illa svo bestu
upplysingarnar er aé fa ur BF-1. Fyrir ofan 230 m var ekki reynt ad

kortleggja nakvemlega.

(2) Eftir ad eldri basaltsyrpan myndadist vard nokkurt hlé & upphledslu
jarélaga i Samstadaklifi. Dalur rofnadi i basaltstaflann par sem
Samstadamuli er nu. A métun basaltlaga Samstadamtila og Samstadaklifs

myndadist gil. DPetta gil er nu fyllt af kubbabergsldgum, mjog

breksiukenndum
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Aldur kubbabergsins er hér talinn um 0,9 milljdén ar, en eldri basalt-
16gin i klifinu eru hins vegar alitin vera a bilinu 1,6-1,8 milljén

ara aé aldri.

Strik og halli

Strik og halla reyndist unnt ad akvarda med semilegri nakemni. Lega
nedra borés volubergsins var notud (med adstod stereonets og melipunkta
a4 lagamotum, melda af Landsvirkjun). Halli reyndist um 5°, og strik-
stefna meldist 175° +10°. 1 hlisinni fyrir ofan og austan BF-1 er

strikstefna sennilega sudaustlegari, hér aztlud 135° (sja mynd 4).

2 BROTALINUR

Brotlinur i Samstadaklifi eru flestar heldur dogreinilegar, og sjast
fremur illa, eda ekki a foldinni. Vid& teiknun brotalinukorts var pvi
fyrst og fremst stuést vié loftmyndir. Hér ma bvi vid bata ad engan

veginn er éruggt ad allar hugsanlegar brotalinur séu tilgreindar.

Eftir gili Trjaviéarlakjar liggur mjég greinileg brotalina, en ekki hefur
ordid vart vid misgengi um hana frekar en adrar brotalinur & svadinu.
Brota&inur, sem koma hugsanlegum mannvirkjum vid eru taldar 4-5

(sja mynd 4) , en engin peirra telst vera viss. Mjdg brotid berg i

BF-1 bendir poé heldur til tilvistar peirra en hitt. Aztlud mannvirki

liggja fremur 6lanlega vié bessum brotalinum, einkum i ndgrenni BF-1,

bar sem fallgéngum og stddvarhusi er atladur stadur.

f vidauka C med pessari greinargerd fylgir sprungukort af Samstadamila
og Samstadaklifi, gert af Oddi Sigurdssyni. Ekki er fullt samremi milli
brotalinukorts Odds og myndar 4, enda er slikt mat oft personubundié.
Kortin syna pd badi sému megindretti. Eins og gldggt kemur fram af
sprungurésum, sem fylgja korti Odds, pa liggja aztlud frarennslisgdéng

{ Samstadaklifi mun verr vidé adalsprungustefnum a svadinu, en nuverandi

géng i gegnum Samstadamula.




-~ 3 = Greinargerd
SPS-81/01

1981-06-09

3 BERGGEDAMAT

Oorkustofnun hefur sidastlidié ar notad svokallad Q kerfi til mats a
berggaéum m.t.t. jardgangnagerdar. DPessu kerfi verdur ekki lyst heér
nanar, en latid nagja ad vitna til greina um betta efni (Barton, N, o.fl.

1974, Barton, N. 1976).

Kjarni Gr BF-1 er & ymsan hatt midur heppilegur til greiningar. Helst
er pad ad nefna ad kjarninn er mun grennri (36,5 mm-BQ) en i flestum
6dérum holum (47,6 mm-NQ), sem metnar hafa verid eftir Q kerfinu til
bessa. Sé borad i brotid berg er meiri hatta a ad samfella kjarnans
rofni, en ef gildari kjarni veri tekinn. Grennri kjarni ryrir pvi

nokkudé samanburd vid adrar holur.

QO mat BF-1

Meta barf stardir hagra megin i likingunni

_ ROD x Jr x Jw

275, Ja SFR

RQD Malt i kjarna a venjulegan hatt, P.e.samanldgé lengd allra kjarna-
_ blita, sem lengri eru en 10 cm, deilt med lengd borbils.
3
Jn Metid skv. toflu 2 1 vidauka A. Tilgreindir eru peir 1lidir, sem
taldir eru eiga vid kjarnann.

Einkunnir eru gefnar bannig:

Einkunn'
D. Tvenns konar sprungustefnur, kjarni heill, 4
ad 6dru leyti og okurladur.
E. Tvenns konar sprungustefnur rikjandi, auk 6
bess oreglulegar sprungur
G. DPrenns konar sprungustefnur, auk pess 12

oreglulegar sprungur

H. Allur kjarninn kubbadur og kurladur 15




- 4 - Greinargerd

SPS-81/01
1981-06-09
Jr. Sja téflu 3 1 vidauka A.
Eftirtaldir lidir pottu eiga vid kjarnann
Einkunn
B. Hrjuf eda oregluleg, bylgjott 3
aferd sprunguflata
C. Slétt, bylgjott aferd sprunguflata 2
Ja. Sja té6flu 4 1 vidauka A.
bessir lidir féllu best ad kjarnanum
Einkunn
C. Sprungufletir litillega ummyndadur, 2
ummyndunin inniheldur ekki "mykjandi"
steindir (non softening)
D. Siltkennd jeirhudé a sprungufldtum, 3
en hlutfall "mykjandi" leirsteinda lagt
(hefur ekki "mykjandi" ahrif)
}EL A sprungufldtum er skaeni sem inniheldur
"mykjandi" leirsteindir (t.d. "svellandi leir")
Jw. Sja té6flu 5 1 vidauka A.

Holan var lektarmazld, og reyndist lektin vera 2 L.U.

Jw einkunn var pvi gefin 1,0 i samremi vid A 1ié to6flunnar.

SRF. Sja tdéflu 6 1 vidauka A.

Pessi lidur potti eiga hvad best vid:

G. Loose open joints, heavily jointed or 5
sugar cube etc. (any depth)

Sem betra mat potti rett ad gefa einkunnina 2,5
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De hlutfallié (visbending um styrkingu)

A mynd 5 eru syndar viémidunarlinur, £. fallgéng og frarennslisgéng
reiknadar pannig:

De = h (m)
ESR

Dar sem De = equivalent dimension
ESR = excavation support ratio

h = bvermal ganga eda had i metrum

Fallgbng: De = 4,5 = 1,8 ?
2,572

Frarennslisgdéng: De = 7,5 = 4,7
1,6

H6fundar Q-kerfisins (Barton, N. 1974) héfdéu ekki athugad kaemi um
notkun a ESR fyrir lééqétt fallgdéng. Hér bykir rétt ad nota nokkru harra

gildi en fyrir larétt géng. Gildid 2,5 er bd hrein agiskun.

ESR f. larétt frarennslisgéng er szmilega pekkt a.m.k. erlendis, en

reyns}a af notkun pess 1 basalti er mjdg takmdérkud. Vidmidunarlinurnar,

sem dregnar eru a mynd 5 ber pvi ad taka med milli varid, enda eru bar

1 bezta falli grdof visbending um hugsanlega styrkingu.

Tulkun greininga

Tafla 1 synir Q mat f einstakra hluta kjarnans. Skemmst fra ad segja,
fer allur kjarninn heldur hrakalega einkunn. Jardgangnagerd a pessum

stad telst pvi taepast fysileg.

Hitamelingar

Hitamalingar i BF-1 na ekki nema nidur & tzpa 60 m vegna hruns 1

holunni. Hiti a 60 m dypi meldist 5,2-5,4°C (sja mynd 6). pgyjti i bergi

@tti pvi tzpast ad torvelda jardgangnagerd.
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= P o=
TAFLA 1
o-mat i kjarna BF-1
Dypi jarélag RQD/Jn Jr/Ja  Jw/SRF 0
1-7 bdl.bas 45/6 3/3 1/5 1,5 slemt

7-10 kargi 20/15 3/3 1/5 0,27 mjobg slamt

10-17,5 pbol.bas 40/12 3/4 1/5 0:5 - " -
17,5-23 kargi 10/15 3/3 1/5 0:13 - " =

23-32,3 pol.bas 15715 3/3 1/5 0:2 - " =
32,3-34,5 kargi 10/15 3/4 1/5 01 = 1 =
34,5-40,4 kargi 40/12 3/3 1/5 0:67 = M
40,4-43,6 O0l.bas 35/12 3/3 1/5 0,58 - " -
43,6-51,5 - " - 10/12 3/3 1/5 0:13 - " -
51,5-55,0 - " = 50/6 3/3 1/5 1,67 slemt
55,0-59,9 vdluberg 25/4 3/3 1/5 1,25 - " -
59,9-61,1 kargi 40/12  3/3 1/5 0,67 mjdg slemt
61,1-65,8 dilabas 40/12 3/3 i/5 0,67 - " -
65,8-67,2 tuff-set 35/6 2/4 1/5 0,58 - " -
67,2-69,3 pol.bas 60/6 3/3 1/5 2,0 slamt
69,3-70,7 kargi 20/15 3/3 1/5 0,27 mjédg slemt
70, 7-75 pol.bas 20/15 3/3 1/5 0,27 - " -

75=-77:7 kargi 55/4 3/2 1/5 4,13 semilegt
77.7-87.6 ) pél.bas  45/12  3/3 1/5 0,75 mjdg slemt
87,6-87,1 = M 10/12 3/3 1/5 0,17 - -
87.1-88,4 kargi 15/12 3/3 1/5 0,25 = B o=
88:4-93,8 pol.bas 20/12 3/3 1/5 0,33 - W -
93,8-97/4 - - 25/6 3/4 1/5 0,62 - "=
97:4-100/,2 kargi 20/15 3/3 1/5 0,27 - =
100,2-106:6 pol.bas 50/12 3/3 1/5 0,33 - " -

106,6-115,8 - - 40/12 3/3 1/5 0,67 = M
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APPENDIX Table 4. Descriptions and ratings for the parameter Ja
4, JOINT ALTERATION NUMBERe (Ja) (¢'_)
Table 1. Descriptions and ratings for the parameter (a) Rock walil erntact. (approx.)
RQD. A. Tightly healed, hard, non-
X QUALITY NATION (R softening, impermeable
1. RD; QU UESIGNATION (RabD) filling i.e. quartz or epidote 0.75 (-)
A. Very poor ............. 0- 25 B. Unaltered joint walls,
B: POOr iuvsevossnnsins ... 25 - 50 surface staining only ........ 1.0 (25-350)
C. Falr coviciviinnians ... 50 - 75 C. Slightly altered joint walls.
[ ¢7cTo 1 LR 75 - 90 Non-softening mineral coatings,
E. Excellent wuss s csomss 90 - 100 sandy particles, clay-free o
Mote: (i) Where RQD is reported or measured as ¢ 10, disintegrated rock etc. ...... 2.0 (25-307)
(including 0) a nominal value of 1& s used 0.5ilty-, or sandy-clay coatings, 0
to evaluate Q in equation (1). . . g”“}]t‘ clay frac]t1onf(n511;§oft.)] 3.0 (20-257)
. Softening or low friction cla
(11) RQD intervals of 5, i.e. 100, 95, 90, etc. mineral goaﬁ,\gs, i.e. g
are sufficiently accurate. kaolinite or mica. Also
chlorite, talc, sum,
Table 2. Descriptions and ratings for the parameter Jn graphite etc., a%pm” .
quantities of swelling clays . 4.0 (8-16")
. NT
2. S0 - 2.1 _HUTHER (Jn) (b) Reck wail contact before
A. Massive, no or few joints ............. 0.5-1.0 10}-—: Shear =t 4=
B. One joint set ..............iiiinnn, 2 P
/ F. Sandy particles, clay-free
bs I jg::“t sel PUS randofle.sveasssmons : disintegrated rock etc. ...... 4.0 - (25-30°)
E' Two foint sets p1usrandom """"""" 6 G. Strongly oyer-consolidated
F. Three JOINt SEES ...ovsvererorroneornss 9 - nqn-softemng clay mineral
G. Three joint sets plus random .......... 12 z;‘;n%ziéiggzgguous' byt 6.0 (\6~”4°)
H. Four or more joint sets, random, H. Medium or low over-comsolis =
heavily jointed, “sugar-cube" etc. .... 15 " dation softening, clay
3 ’ ’
J. Crushed rock, earthlike ............... 20 mineral fillings (continuous .
Note: (i) For intersections use (3.0 xJn) but <5 mm thickness) ......... 8.0 (12-16")
J. Swelling -clay fillings, i.e.
(11) For portals use (Z.OXJn) montmorillonite (continuous,
but <5 mm thickness). Value of
Table 3. Descriptions and ratings for the perameter JIr Ja depends on percent of
sHelling clay-size particles,
3. JOINT ROUGHNESS NUMBER and access to water etc. ..... 8-12 (6—120)
(a) Rock wall contact and : . N
(b Boek wall sontact before (‘)r) (c) Nierocs wall contact when
U0 Eiiade K, Zones or bands of disintegratet
A. Discontinuous joints .............oinn 4 y CONES OF bands: O siniegra
L, or crushed rock and clay (see
B. Rough or irregular, undulating ........ g M. G, B, J for description of 6 8
C. Smooth, undulating ........ccoovnnnnnnn s e S 3 o
D S]icker'\stildeg undlgﬂating .......... 1.5 clay condition) .............. or 8-12 (6-24°)
: ’ e N. Zones or bands of silty- or
E. Rough or irregular, planar ............ 1.5
1.0 sandy-clay, small clay
F. Smooth, planar ...0....coiiviviinens. : £ragtion (non-SETtening) 5.0 ()
G. Slickensided, planar ........ e 0.5 : e Sl ey :
0, Thick, continucus zones or
Note: (1) Descriptions refer to small scale features P, bands of clay (see G, H, J for 10, 13, 5
=5 and intermediate scale features, in that R. description of clay condition) or 13-20 (6-24")
crder.
(¢) Mo rock wall comtact when sheared Table 5. Descriptions and ratings for the parameter Jw
H. Zone containing clay minerals thick : 5. JOINT WATER REDUCTION FACTOR (Jw) Approx.
enough to prevent rock wall contact ... .0 water pres.
J. Sandy, gravelly or crushed zone thick (kg/cm?)
enough to prevent rock wall contact ... 1.0 A. Dry excavations or minor inflos,
Mote: (14) Add 1.0 if the mean spacing of the +: evani 1.e. <5 1/min. locally ....... 1.0 <l
joint set is greater than 3 m. 8. Medfum :"”?" 0; pr‘;e;sgr:. oc-
casional outwash of join
(141) J_=0.5 can be used for planar slickensided fillings ....... e ... 0.66 1-2.5
§b1nts having 1ineations, provided the 1ine- C. Large inflow or high pressur
ations are orientated for minimum strength. in competent rock with
unfilled dofnts ;. eoviswvmissne 0.5 2.5-10
D. Large inflow or high pressure,
considerable outwash of joint
fI1TIngS ssvwwnssmmessvnmsssns 0.33 2.5-10
E. Exceptionally high inflow or
MRESTIREEaTERC e P125EIN9: 022001 >10




(Jw) Approx.
F. Exceptionally high inflow or water pres.
water pressure continuing

without noticeable decay ..... 0.1-0.05 >10

Note: (i) Factors C to F are crude estimates.
Increase J  if drainage measures are
installed.

(ii) Special problems caused by ice formation
are not considered.

Table 6. Description and ratings for parameter SRF

6. STRESS REDUCTION FACTOR

(a) Weakness
crevaat o, whivie may i
Loosening of ook masa vhen
funmne! Jeocxeavaled, (SRF)
A. Multiple occurrences of weakness zones
containing clay or chemically
disintegrated rock, very loose
surrounding rock (any depth) ............. 10
B. Single weakness zones containing clay
or chemically disintegrated rock (depth
of excavation € 50 m) ...
C. Single weakness zones containing clay or -
chemically disintegrated rock (depth of
excavation >50 M) ... ..iieiiinie e 2.5
D. Multiple shear zones in competent rock
(clay-free), loose surrounding rock

soncd Dngerseasting

(any depth) .uvuvvennniiin i iinnes L5
£. Single shear zones in competent rock

(clay-free) (depth of excavation 50 m) .. 5.0
F. Single shear zones in competent rock

(clay-free) (depth of excavation >50 m) .. 2.5
G. Loose open joints, heavily jointed or

"sugar cube" etc. (any depth) ............ 5.0

Note: (i) Reduce these values of SRF by
25-50% if the relevant shear zones
only infiuence but do not intersect
the excavation.

(b) Competerit reck, rock gtress problems

Oc/°1 ot/ol (SRF)

H. Low stress, near surface >200 >13 2.5
J. Medium Stress .o........ 200-10 13-0.66 1.0
K. High stress, veny tight

structure (usually

favourable to stability,

may be unfavourable for

wall stability) ........ 10-5 0.66-.33 0.5-2
L. Mild rock burst (massive

FOCK) cion o nmnis s iiome s o 5-2.5 0.33-.16 5-10
M. Heavy rock burst

(massive rock) ......... <2.5 <0.16 10-20

Note: (ii) For strongly anisotropic virgin stress
field (if measured): when 5¢o /joa_$ 10,
reduce o and o, to 0.8 o_ and' ? 0.8 0.
When o /§ > 10, reduce o_ and o, to 0.6 3
and O.é 0!, where: o_ = unconfiﬁed ¢
compressi&n strengthf and o, = tensile
strength (point load) and a and o, are
the major and minor principal stresses.

(111) Few case records available where depth of
crown below surface is less than span
width. Suggest SRF increase from 2.5 to 5
for such cases (see H).

(c) Squeczing rock plastic flow of
incempetent rock wnder the

influence of high rock pressure (SRF)
N. Mild squeezing rock pressure ............ 5-10
0. Heavy squeezing rock pressure ...... vee 10-20
(d) sxlling rock chemical swelling
activity depending on pregence
of vater
P. Mild swelling rock pressure ..... evewass D10
R. Heavy swelling rock pressure ..... cees 10-15

ADDITIONAL NOTES ON THE USE OF TABLES 1 TO 6.

When making estimates of the rock mass quality (Q)
the following quidelines should be followed, in
addition to the notes listed in Tables 1 to 6:

1. When borecore is unavailable, RQD can be
estimated from the number of joints per unit volume,
in which the number of joints per metre for each
joint set are added. A simple relation can be used
to convert this number to RQD for the case of clay-
free rock masses (Palmstrem, 1975):

RQD = 115 - 3.3 J_ (approx.)
where ¥

J, = total number of joints per m’
(RQD = 100 for Jv < 4.5)

2. The parameter J_ representing the number of
joint sets will often be"affected by foliatien,
schistocity, slatey cleavage or bedding etc. If
strongly developed these parallel “"joints® should
obyiously be counted as an complete joint set.
However, if there are few "joints" visible, or oaly
occasional breaks in bore core due to these
features, then it will be more appropriate to count
them as “random joints" when evaluating Jn in Table 2.

3. The parameters J_ and J  (representing shear
strength) should be relevint to &he veakest
significant joint set or clay filled discontinuity in

= the given zone. However, if the joint set or

discontinuity with the minimum value of (J_/J ) is
favourably oriented for stability, then a s cofld,

less favourably orientated joint set or discontinuity
may sometimes be of more significance, and its higher
value of J /J. should be used when evaluating Q from
equation 1. e value of J /J_) should in fact relate’
to the surface most likely b d1tcw failure to initiate.

4. When a rock mass contains clay, the factor
SRF appropriate to locsening loads should be evaluated
(Table 6a). In such cases the strength of the intact
rock is of little interest. However, when jointing
is minimal and clay is completely absent the strength
of the intact rock may become the weakest 1ink, and
the stability will then depend on the ratio rock-
stress/rock-strength (Table 6b). A strongly
anisotropic stress field is unfavourable for
stability and is roughly accounted for as in
Note (i1), Table 6b. ’

5. The compressive and tensile strengths (o
and o.) of the intact rock should be evaluated in"the
satur&ted condition if this is appropriate to present
or future in situ conditions. A very conservative
estimate of strength should be made for those rocks
that deteriorate when exposed to moist or saturated
conditions.
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