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Armann Kr. Olafsson beejarstjori { Kopavogi, Dofri Eysteinsson Sudurverki og Hreinn Haraldsson vegamdlastjori fiarleegja lokunarmerki
vio nyjan kafla Arnarnesvegar.

Nyr hluti Arnarnesvegar tekinn i notkun
Adur birt 4 vegagerdin.is 15.11.2016

Umferd var hleypt 4 nyjan kafla Arnarnesvegar (411) pridju-
daginn 15. névember en reiknad er med ad vegurinn létti
mikid 4 umferdarpunga 4 Fifuhvammsvegi { Képavogi. Pad
voru Hreinn Haraldsson vegamalastjéri og Armann Kr. Olafs-
son bajarstjori i Képavogi sem hleyptu umferdinni 4 med
adstod Dofra Eysteinssonar frd Sudurverki sem var verk-
takinn d4samt Loftorku.

Verkid folst { pvi ad leggja nyjan 1,6 km langan veg fra
mislegum vegamétum vid Reykjanesbraut og austur fyrir
Fifuhvammsveg. Framkvamdir héfust { september 2015,
verklok voru dztlud 1. oktéber 2016 en seinkadi af ymsum
dstzedum. A vegkaflanum voru gerd prenn gatnamét og tvenn
undirgong. Einnig var sett upp veglysing, stigar gerdir, land

métad, hljédvarnir settar upp og annad sem naudsynlegt er til
ad ljuka verkinu.

Pratt fyrir ad nd sé umferd hleypt 4 veginn og hann tekinn
i notkun er ymsum fragangi 6lokid en verdur ventanlega ad
mestu lokid 10. desember. Hafin er smidi gongubriar yfir
Arnarnesveg med gerd undirstada 4 méts vid Porrasali og
kirkjugard og verdur peirri framkvaemd lokid um mitt nesta
ar.

Verkefnid er samstarfsverkefni Vegagerdarinnar, Képavogs,
Gardabzjar og veitufyrirteekja. Heildarkostnadur er dztladur
um 980 m kr.

[ pingsalyktunartillogu ad samgonguaatlun 2015-2026 sem
16gd hefur verid fyrir Alpingi en er Oafgreidd, er gert
rdd fyrir pvi ad tengja Arnarnesveg vid Breidholtsbraut 4
sidasta timabili dztlunarinnar 2023-2026 og létta par med a
umferdinni { efri byggdum Képavogs. m

Utbodsvefur.is - opinber itbos

Vegagerdin auglysir titbod sin 4 vefsidunum Utbodsvefur.is
og vegagerdin.is en ekki { pessu bladi. Verktakar eru
minntir 4 ad fylgjast vel med auglysingum.

Framkveemdafréttir Vegagerdarinnar 11. tbl. 24. arg. nr. 668 22. név. 2016

Ritstjorn

og umsjon utgafu:
Viktor Arnar
Ingélfsson
Abyrgdarmadur:

G. Pétur Matthiasson

Prentun: Oddi

Osk um askrift sendist til:
Vegagerdin
Framkvaemdafréttir
Borgartani 7
105 Reykjavik

eda me0 t6lvuposti til:
askrift@vegagerdin.is

Vegagerdin gefur ut Framkveemdafréttir il ad kynna Utbods-
framkvaemdir fyrir verktokum. Listi yfir fyrirhugud atbod er
birtur, greint er fra nidurstédum Utboda og einnig samningum.
Auk pess er i bladinu annad paod fréttaefni sem verdur til hja
stofnuninni og talid er ad eigi erindi til verktaka og annarra
lesenda. Bladid kemur Gt einu sinni i manudi ad jafnadi.
Askrifendur eru m.a. verktakar, verkfraedistofur, fjolmidlar og
ahugafolk. Askrift er endurgjaldslaus.



Skodanakonnun Maskinu um Vegagerdina og vegakerfid, sumar 2016

[ sumarkénnun Maskinu fyrir Vegagerdina um pjédvegi Sé litid til konnunarinnar sem gerd var sl. vetur fakkar peim
landsins kemur { 1jés ad heldur fleiri eru jakvadir { gard  sem telja sig orugga 4 vegunum, synileiki Vegagerdarinnar
Vegagerdarinnar en { sidustu konnun og eru nud svipad margir ~ batnar og fleirum finnst fagmennska mikil hja Vegagerdinni
og arin par 4 undan. Eins og undanfarin ar er pad heimasida Skyrsluna { heild m4 finna 4 vegagerdin.is. n
Vegagerdarinnar og simapjonusta sem skora hast hja peim

sem spurdir voru. Simapjénustan dalar p6 adeins fra sidustu

kénnun en pa hekkadi hiin talsvert. kiring itum [odlinannz:

Vidhald og dstand vega fer hins vegar laka einkunn en leida Haegramegin vid graena I68linu: Styrkleikabil (4.20-5.00).
mé likum ad pvi ad minna vidhald og erfidur vetur par sem Milli gulu og graenu |6dlinu: Takifaer til nokkurra urbota
vegir komu illa undan vetri skyri petta ad einhverju leyti. (3.70-4.19).

Undan pvi verdur p6 heldur ekki 1itid ad vidhald hefur ekki '[l.-flin;;r; “5";::-:'” v vz Taekiraerl il mildiladroots

verid med peim hatti sem Vegagerdin vildi vegna minni

fjarveitinga undanfarin ar.
Enn fzkkar peim sem finnst ad pjédvegir séu gédir 4 fslandi Skyringar d litum l60linanna d myndinni d siounni hér til hegri

og einnig fakkar peim nd sem telja ad Vegagerdin standi sig ~ Sem synir helstu niourstéour kénnunarinnar.

vel { vidhaldi vega { dreifbyli.

0,1 1.Ertpd jékvad{ur) eda neikvaed{ur) gagnvart Viegagerdinni?
0,07 19.Hversu framsyna telur pdVegagerdina vera?
0,06 12 Finnstpér heimasiBan abgengileg eda dadgengileg?

0,06 11.Ertu dnaegd(ur) eda ddnaeod(ur) med heimasidu Veoagerdarinnar?

17. Myndir bl seqja ad hjd Vegagerdinnivaeri fagmennskaalmennt mikil

0.03 eda litil?

0,01 14.Finnst pér Vegagerdin almennt vera synileg eda dsynileg?

-0,02 3. Finnst pér Vegagerdin almennt standa sig vel eda illa [ vidhaldi vega | bétthbyli?
-0,06 7. Hversu vel edailla finnst pér Vegagerdin standa sig f médlun & bundnu slitlagi?
-0.08 4. Finnst pér Vegagerdin almennt standa sig vel eda illa ividhaldi vega [ dreifbyli?
.0.09 B. Hversu vel edailla finnst pér Viegagerdin standa sig i vidhaldi 4 kantstikum medfram
4 bjéBvegqum landsins?
.012 16. Myndir pd segja ad pu vaerir drugg(ur) eda ddrugg(ur) pegar b ekur um pjddvegi
: landsins?
013 . Hversu vel eBailla finnst pér Vegagerdin standa sig i a8 nota vidvirunarmerki bar sem
' framkvaemdir fara fram?
-0,17 10. Hversu dnaegd(ur) eda danagd({ur) varst bl med simapjénustu Vegagerdarinnar?
-0,19 2. Finnst pér hjodvegir & islandi almennt vera gadir eda slamir?

5. Hversu vel edailla finnst pér Vegaagerdin almennt standa sig | ad feekka einbreidum bram?

12. Finnst pér heimasiBan adgengileq eda dadgengileg? 4,11

11. Ertu dnzegdur) eda danzead(ur)med heimasidu Vegagerdarinnar ¢ a,09

10. Hversu anagb(ur) eda ddanagd{ur) varst pimed simabjénustu
Vegagerdarinnar?
&.Hversu veleda illa finnst pér VegagerBin standa sig [ a8 nota
vidvorunarmerki par sem framkvamdir fara fram?
8. Hversu vel eda illa finnst bér Vegagerdin standa sig i vidhaldia
kantstikum medfram pjddvegum landsins?

3.96
1.56
3.55

1. Ert poi jakvaed(ur) eda neikvaed{ur) gagnvart Vegagerinni? 3,49

17. Myndir pusegja ad hja Vegagerdinnivazri fagmennskaalmennt miki

eda litil 34

14. Finnst pér Vegagerdin almennt vera synileg eBa dsynileg? 3,28

16. Myndir pd segja ad pavazrir drugg (ur) eBa ddrugg(ur) pegar pd ekur
um pjddvegi landsins?
7. Hversuwvel eda illa finnst pér VegagerBin standa sigi malun & bundnu
slitlagi?

3,19
3.14

19, Hversu framsyna telur pu Viegagerdina vera? 3.01

3. Finnst pér Vegagerdin almennt standa sig vel eBa illa i vibhaldi vega i

béttbyli =
5. Hversuvel edailla finnst bér Vegagerdin almennt standa sigi ad
faekka einbre Bum bram? o
4. Finnst pér Vegagerdin almennt standa sig veleda illa ividhaldi vega i
dreifbyii? Bt
2. Finnst pér hjoBvegir 4 islandi almennt vera gédir eda slamir? 245

Helstu niourstodur konnunarinnar d fimm stiga kvaroa syna hvar eru scknarfeeri hjd Vegageroinni til ad beeta imynd sina hjd almenningi.
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Breytingar d medaltélum allra spurninga sem eru d fimm stiga kvaroda, breytingar frd sioustu sumarkonnun, september 2015.
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Eyjafjorour i
Vaolaheioargong, stada framkvemda 14. névember 2016. Biiid er ad sprengja samtals 6.439 m sem er 89,4% af heildarlengd.
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Spurningin ,, Ertu jakvedur eda neikvedur gagnvart Vegagerdinni? “ Proun svara frd drinu 2002.
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Heildarlengd ganga i bergi 7.206 m, vegskdlar ekki meotaldir. Sjd: www.vadlaheidi.is



Hringvegur (1) um Blénduds, vidgerd a brua yfir Blondu

Nu { haust hefur briavinnuflokkur Vegagerdarinnar frd
Hvammstanga unnid ad vidgerd 4 brinni yfir Blondu par sem
Hringvegurinn (1) liggur um Blonduds. Briin var byggd 1962
og 1963, su fyrsta hér 4 landi sem var gerd ur eftirspenntri
steinsteypu. Heildarbreidd brdar er 9,63 m. Akbrautin var
mjokkud nokkud 4rid 1991 pegar gangbraut med handridi
var sett 4 vinstra kant, 4 leid nordur (undan straumi). Liklega
var hugmyndin ad minnka umferdarhrada { gegnum béttbylid.
Nu hins vegar pykir akbrautin full mjé fyrir sterstu bila til
ad matast 4 og pvi var rddist { talsverdar endurbztur um leid
og slitgdlfid var endurnyjad, gera nyja brik hagra megin (&
méti straumi), med vegridi { samremi vid krofur 1 dag, og
mynda pakhalla 4 akbraut en yfirbordid var 48ur ndnast med
engum hlidarhalla. Eftir framkvemdina verdur ,slettuvarin®
gangbraut 4 vinstri kanti eins og 4dur en upphakkud rema 4
hagri kanti hefur verid fjarlegd.

Vinna purfti verkid 4 einni akrein { einu med umferd 4 hinni
akreininni. Sett voru upp umferdarljés til ad stjéorna umferd
um eina akgrein 4 medan verkid stendur yfir.

Steypan sem er notud { briarg6lfid er slitsterk, vedrunarpolin
og ryrnunarlitil hdstyrkleikasteypa. Hun hefur verid { préun
hjd Nyskopunarmidstod Islands { samvinnu vid Vegagerdina.

-

Bygging Blondubriiar 1962. Fyrir { briiarstedinu var gomul stdl-
grindarbri. Pvi var heegri akrein nyju briiarinnar byggo fyrst.
Sitoan var umferd hleypt d pann briiarhluta en gamla briin fjar-
leegd (og flutt d Svartd). Ao pvi loknu var vinstri akrein nyju
briarinnar bygga.

Reynt er ad vanda steypublonduna sérstaklega med réttu
magni og kornakurfu steinefna, sements, stil- og plasttrefja,
mismunandi iblondunarefna og vatns. Engin steypustdd er 4
Blondudsi en st n@sta er 4 Saudarkroki. Pad potti pvi tilvalid
ad profa ad blanda steypuna beint { steypubil 4 stadnum,
svokollud trukkasteypa. Pad er hluti tilraunaverkefnis til
a0 skoda hvort mogulegt sé ad framleida higzda steypu
med peirri adferd pegar langt er til steypustodva sem eru
pannig bunar ad par geti annast pad. Tilraunin gekk m.a. 1t
4 ad skoda hvernig metti standa ad blonduninni, pannig ad
hradinn vari negur m.t.t. nidurlagnarinnar. Tveir steypubilar
voru notadir { verkid.

Pessi steypa er hélfsjdlfutleggjandi, hana parf ekki ad titra til
ad hun leggist rétt. Hin er 4n loftblendis og frostbolin vegna
lags vatns/sements hlutfalls (< 0,3). Steypan er talin bindast
mjog vel vid undirlag. Endurb®tur 4 Borgarfjardarbrd sem

Ljosastyring umferdar d medan adeins er opin ein akrein d
Blondubrii.

Pversnid Blondubrdar.
Skyggdu svedin syna pa hluta sem nd er unnad
ad, nytt slitlag og ny brik 4 haegri kanti.
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hafa verid unnar 4 undanférnum drum eru gerdar med pessari
steypu.

N eru { gangi rannséknir 4 steypu sem er skyld pessari og
nota md sem slitlag 4 nyjar bryr og i vidgerdir 4 brim sem
geta tekid vid auknum punga 4n vatnsbrots yfirbords.

A Blondu var efsta lag gomlu steypunnar i brdardekk-
inu brotid med vatnsprystingi og atti medalpykkt ad vera
40 mm. Raunin vard sud ad talsvert pykkara lag var fjarlegt
ad stérum hluta, sérstaklega yst 4 haegri akrein en par komu
i 1j6s talsverdar steypuskemmdir sem nddu jafnvel { gegnum
brdargdlfid. Vidgerdirnar urdu pvi mun umfangsmeiri og
purfti ad setja upp rod stalbita yfir brdargélfinu til ad halda
uppi undirsletti fyrir pessar vidgerdir. A9 6drum kosti hefoi
purft ad sld upp verkpollum undir brina sem hefdi verid mun
meira verk og dyrara. =

Stdlbitar til ad halda uppi undirsicetti. Innri endi er festur niour
med tveimur teinum sem eru limdir niour [ briiargdlfio.

Yfirbord nyju steypunnar er mjog slétt.

Undirsldttur fyrir iitkrogun og nyja brik d hagri kanti Blondubruar.
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Vik { Myrdal, sandfangari sem var byggour 2011, sjd nidurstoou iitbods hér d siounni.

Nidurstodur Gtboda

Vik i Myrdal - Sandfangari 2016 16075
Tilbod opnud 1. névember 2016. Bygging @ um 200 m
I6ngum sandfangara vid Vik i Myrdal auk lagfeeringar a
sandfangara sem byggdur var arié 2011.

Helstu magntélur:

Heildarmagn af kjarna og flokkudu grjoti um 45.600 m?
Nybyggingu sandfangara skal ad fullu loki® 30. september

Skagabyggd og Skagastrond,

sjovarnir 2016  16-082

Tilbod opnud 15. névember 2016. Sjdovarnir vid Vikur
og Kalfhamarsvik i Skagabyggd og vid Réttarholt a
Skagastrénd.

Helstu magntdlur:

Utlégn griéts og kjarna um 4.700 m?

Verkinu skal lokid eigi sidar en 15. april 2017.

2017. Verkinu skal ad fullu lokid eigi sidar en 31. juli 2018.

Tilbod Hlutfall Fravik

Tilbod Hlutfall Fravik

nr. Bjédandi (kr.) (%) (bus.kr.)
2 LNS Saga ehf.,

Képavogi 724.159.668 276,4 450.621
1 Sudurverk hf.,

Képavogi 273.538.180 104,4 0
- Asetladur

verktakakostnadur 261.956.792 100,0 -11.581

Skagabyggo, sjovirn vio Vikur, sjd nidurstoou 1itbods.

nr. Bjédandi (kr.) (%) (bus.kr.)
4 Nordurtak ehf.,
Saudarkroki 29.475.600 128,6 5.369
3 Arni Helgason ehf.,
Olafsfirsi 24.206.200 105,6 99
2 F.J.V. sf.,
Skagastrond 24.133.956 105,3 27
1 Vélapjénustan
Messuholti,
Saudarkroki 24.107.000 105,2 0
- Asetladur

verktakakostnadur 22.913.200 100,0 -1.194

Loftmynd: Loftmyndir ehf.

Framkvemdir vid Dettifossveg 3. oktober 2016.

Pjonustumerki fyrir rafbila, tillogur Vegagerdarinnar

z

Rafbilum fjolgar stodugt 4 vegum landsins og vaxandi
porf er fyrir adstoou par sem hagt er ad koma peim {
hledslu. Vegagerdin hefur 14tid teikna upp pjonustumerki
sem visar 4 slika stadi og mun leggja til vid innanrikisradu-

neyti ad pessi merki verdi tekin inn vid n®stu endurskod-
un umferdarmerkjareglugerdar. Taknin eru { stil vid onnur
islensk umferdarmerki en svipud hugmynd og mérg erlend
tdkn. Stoppurid er tdkn fyrir hrada. ]

(o) (o)

E03.16 Hledsla fyrir rafbila

(o) (o)

EO03.17 Hradhledslustodvar

Merki petta visar d stad par sem hegt er ad Merki petta visar d hradhledslustoo fyrir

komast i rafmagn til ad hlada rafbila.

rafbila.



Verkfraedi bermugarda

Sigurdur Sigurdarson verkfradingur 4 siglingasvidi Vega-
gerdarinnar hefur { félagi vid Jentse van der Meer skrifad
bék um honnun og gerd bermugarda sem er sérstok gerd
brimvarnargarda. Pessi adferd var tekin 1 notkun 4 Islandi
og préud dfram pannig ad nu er til sérstok gerd ,,Icelandic-
type berm breakwater*.

Hofundarnir hafa samtals yfir 40 dra reynslu vid ad hanna og
byggja pessa garda. Bokin, Design and Construction of Berm
Breakwaters, kom 1t hja World Scientific bokatitgafunni nd
i haust og er fdanleg 4 amazon.com.

Hér er birtur 1. kafli békarinnar 4 ensku.

DESIGN AND
CONSTRUCTION OF
BERM BREAKWATERS

Jentsje van der Mecr
Sigurdur Sigurdarson

“Wﬁrlﬂ elisfitific

Jentse van der Meer (t.v.) og Sigurour Siguroarson vid brimvarnargardinn i Helgusvik.

Chapter 1

History of Modern Berm Breakwaters

1.1 Time before modern berm breakwaters

Several nineteenth century breakwaters are usually reported
as the origin of berm breakwaters, [Bruun and Johannesson,
1976], [Baird and Hall, 1983]. Many of these were exposed
to waves too high in relation to the size of rock available for
construction. Steep slopes resulted in severe damage, often
repaired by a continuous supply of fairly small rock until
an almost stable S-shaped equilibrium profile was reached.
Among these are the breakwaters at Cherbourg in France,
Plymouth in UK, Madras in India and Port Elliot in Australia.

In the 1960s, Priest et al. [1964] described a seaward profile,
which is natural to the breakwater materials and the waves to
which they are subjected. Experimental studies, often at a sin-
gle water level, showed a stable, reshaped cross-section of an
S-shape resulting in less wave action than on the initial steep-
er profile. It was concluded that a greater crosssectional area
was required for the breakwater forming the natural profile
than for the conventional type cross-section. But, considering
the possibility of using smaller stones than those indicated
by conventional formulae, there might be instances where
breakwaters with natural profile will compare favourably, in
an economical sense, with those of conventional profiles.

In the late 1970s and early 1980s many researchers and engi-
neers considered the idea of equilibrium slope and the impor-
tance of porosity or permeability, [Bruun and Johannesson,
1976], [Bruun, 1985]. The porosity of the armour, under-lay-
ers and core is a determining factor in the intensity of out and
inflow which affects the stability of the structure. It was noted
that the stability of rubble mound structures increases when

“maturing”. That is, the structure adjusts to wave attack and
reaches an equilibrium profile or an S-shape with relatively
small stone considering the wave climate. “”

1.2 Developments in Australia,

mass-armoured breakwater

Australia played an important role in the development of
berm breakwaters with many innovative structures being built
in the 1970s and early 1980s. The earlier mentioned break-
water at Port Elliott in South Australia was one of the 19th
century breakwaters constructed by dumping quarried rock
into the sea and allowing it to take its own natural slope. At
Grassy on King Island, Australia, a refinement of the dumped
rock breakwater was achieved using available material from a
nearby quarry and careful design, [Gourlay, 1996]. Here 95%
of the material was less than 2 t and 5% was between 2 and 10 t.
A core of quarry run material was pushed out to an offshore
island in up to 18 m water depths, allowing waves to form it
into a rocky beach before the large rock, 6-10 t, was placed on
top of the reshaped profile for stabilisation.

During a cyclonic attack, the Rosslyn Bay breakwater in
Queensland, Australia, suffered severe damage. At high tide
the breakwater was heavily overtopped causing catastrophic
failure. Material was displaced from the crest and deposited
on the leeward slope, widening the profile while the crest was
lowered by about 4 m. Still the reshaped breakwater showed a
capability of protecting the harbour to some extent, [Foster et
al., 1978]. The breakwater was repaired by using commonly
available rock sizes intermixed with modified concrete cubes
with a grading that had the highest possible permeability,

[Bremner et al., 1987]. The construction procedures eliminat-
ed or reduced the use of a crane and simplified the construc-
tion by end-tipping with a minimum amount of trimming by
dozer and backhoe. The design anticipated that natural wave
action would reshape the seaward slope to the stable S-shape
found in nature.

The experience from the Rosslyn Bay breakwater was used
in the design of an offshore breakwater to protect a reclama-
tion adjoining Townsville harbour in Queensland, [Bremner et
al., 1980], [Gourlay, 1996]. A shore-parallel offshore break-
water was built with crest level above high tide level. It was
expected to fail or reshape under extreme wave conditions to
form a submerged structure limiting the waves reaching the
revetment protecting the reclamation. Extensive model test-
ing showed that the design concept provided a considerable
degree of safety against the design conditions being exceeded.
Cost savings of the order of 40% were achieved over a con-
ventional design, partly due to relative ease on construction
not requiring large cranes.

The design of the Hay Point tug harbour in Queensland used
the experience from these structures, [Bremner et al., 1987].
Interpretation of preliminary quarry investigations and trial
blasts in a nearby quarry assumed a maximum available rock
size of 2-3 t. Further investigations, however, showed that it
was possible to quarry armourstone of 3-7 t in large quanti-
ties. The development of design using these armourstone
led to a definition of the mass-armoured breakwater that is
designed and built in an initially unstable form, but with suf-
ficient material provided to allow natural forces to modify
its shape to a stable profile. Among the advantages of the
mass-armoured breakwater is the use of natural rock in its
available sizes.

1.3 Developments in Canada, modern berm breakwaters
Bill Baird and Kevin Hall from Canada initiated the design of
what could now be called “modern berm breakwaters”, [Hall
et al., 1983] and [Baird and Hall, 1984]. The idea was simple
and effective with respect to design, construction and costs.

According to Baird and Hall [1984]:

The basic principal involved in this concept is the use of locally
available materials. It is established that the greater the thickness
of the armour layer, the smaller the stones that are required to
provide stable protection against wave action. Therefore, the
thickness of the armour layer for a specific breakwater is deter-
mined by the gradation of the available armour stones and the
incident wave climate. The final cross-section makes allowance
for the practical considerations of breakwater construction. New
concepts for breakwaters that have resulted from the use of this
alternative design procedure are described. Construction of these
breakwaters in 1983-84 has demonstrated that significant cost
savings are obtained.

In principle, the full quarry yield was divided into two class-
es: core and armourstone. The armourstone was used to create
a homogeneous and permeable berm, including crest, and was
constructed just by putting rock into the sea, as seen in Figure
1.1. This created a very steep seaward slope, often close to the
angle of repose. The rock class was fairly small compared to a
conventional stable structure and the first storms would partly
reshape the berm into a more stable S-profile. Designs storms
would give more reshaping until a large part or the whole
berm was eroded and a stable S-profile was established. The
easy quarrying (only two rock classes), easy construction and
use of fairly small rock instead of large rock, or even concrete
units, led to substantial cost savings.

By 1984, two berm breakwaters had already been con-

Figure 1.1. Principal sketch of first design of modern berm break-
waters in 1984.
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Figure 1.2. Berm breakwater of Helguvik, Iceland. Designed in
1983 by Baird & Associates and constructed in 1986-1988 by
Icelandic contractors.

structed in Canada: Codroy in Newfoundland and North Bay
in Ontario. The Helguvik breakwater in Iceland had also been
designed by Baird & Associates, but was constructed a little
later. Figure 1.2 shows the Helguvik breakwater more than
twenty years after construction. Although the intention was to
have a reshaping berm breakwater, the berm has hardly been
reshaped during this period as quite some safety was used
in the detailed design, mainly through the establishment of
design wave height.

1.4 Contact between Canada and the Netherlands

The paper Baird and Hall [1984] was presented at the
International Conference on Coastal Engineering in Houston.
It was at the same conference where the first paper on
new stability formulae of Van der Meer [Van der Meer and
Pilarczyk, 1984], was presented, using the stability number
Hy/AD,50 (Hs = significant wave height, A = relative mass
density and Dy 50 = nominal diameter, see also Chapter 2). At
that time, the research of Van der Meer was still in progress,
with a focus for 1984 and 1985 on dynamically stable struc-
tures, like gravel or shingle and rock beaches.

The idea was to describe profile formation for dynami-
cally stable structures, which indeed became possible (Van
der Meer [1988-a]). There is a direct link to reshaping berm
breakwaters, being the connection between full dynamically
stable structures and statically stable conventional structures.

A week after the conference in Houston, Baird and Van der
Meer met each other in Ottawa, discussing the berm break-
water concept and dynamic stability with profile formation. It
led to restructuring of Van der Meer's research on rock slopes
and gravel beaches, including some tests with berm profiles
(Figure 1.3).

The focus of the research, however, was from gravel beaches
towards reshaping berm breakwaters, not from static stability
to more dynamic stability. Most of the berm profiles had sta-
bility numbers of Hy/AD, 50 = 3.8-6.0, still far from statically
stable reshaped berm breakwaters, where the stability number
should not be larger than Hy/AD, 59 = 3.0. Dynamically sta-

ble structures, like rock and gravel beaches, could well be »
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Figure 1.3. Berm-type profile in research on dynamic stability of
[Van der Meer, 1988-a]. Test 388, including calculated profile by
Breakwat; Hy/AD, 50 = 5.9.

described by the parameter H,T,,,, where T, is a dimension-
less mean wave period (see Chapter 2). Using this parameter
means that a longer wave period will give a longer S-profile.
It is this parameter H, T, which still plays a role in descrip-
tion of the behaviour of dynamically stable structures, but less
in berm breakwaters as the influence of the wave period is
much smaller for berm breakwaters.

1.5 Developments in Iceland
During the preparation phase and model testing of the
Helguvik breakwater in 1982 to 1983, undertaken by National

Figure 1.4. Overtopping during a storm at the pier of Hofsds before
construction of the berm breakwater.
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Figure 1.5. Cross-section of the design of the Hofsos berm break-
water from 1983 on the seaside of an existing pier for overtopping
prevention.

Figure 1.6. The Hofsos breakwater in 2015 which was constructed
in 1983. Photo Indridi Einarsson.

Figure 1.7. The berm breakwater at Arnarstapi, Iceland, sheltering
a small fishing harbour. Photo Mats Wibe Lund.

Research Council (NRC) in Ottawa, the Icelandic Harbour
Authority came to know about the berm breakwater design
procedure. It was recognised that this design was very well
suited for Icelandic conditions. At this time, the general opin-
ion among engineers, geologists and contractors, was that it
was difficult to quarry large armourstone from the Icelandic
basalt. Several breakwater projects had been delayed due
to the relatively large design wave height and lack of large
armourstone for a conventional rubble mound design.

In 1983, two berm breakwater projects were initiated — a
new breakwater at Bakkafjordur (see Section 9.5.2) and an
overtopping protection of an existing pier at Hofsés. The
existing pier at Hofsés showed too large and frequent over-
topping (see Figure 1.4).

The cross-section of the design is shown in Figure 1.5. Crest
and upper slope use Class I rock, 3-6 t and H/ADp59 = 2.2,
with a narrow front berm and lower slope of Class II rock,

L P ™
Figure 1.8. The berm breakwater at Nordurfjordur, Iceland,
30 years after construction (1984-1985). Photo R. Kamsma.
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Figure 1.9. Principle cross-section of an Icelandic-type berm breakwater.

0.5-3 t and Hy/AD,50 = 3.0. The breakwater at Hofsds was
constructed in 1983 and since then, the berm has eroded, but
the upper slope remains (see Figure 1.6).

The year after, in 1984, three more projects were initiated.
At Arnarstapi an extension of an existing breakwater protect-
ing a small fishing harbour was constructed. The berm struc-
ture at Arnarstapi was constructed from 1984-1985 and was
rebuilt and extended by 45 m of conventional rubble mound
in 2002 (see Figure 1.7). Another new berm breakwater was
constructed at Nordurfjordur (see Figure 1.8). With a stabil-
ity number of H/AD; 59 = 2.4 on the trunk of the berm at
Nordurfjordur, the berm has fully reshaped, while on the
roundhead the berm holds its shape due to larger armourstone.

A third and small berm type structure was constructed at
Thorldkshofn, preventing overtopping at the root of an exist-
ing breakwater.

During the subsequent years, several berm structures were
constructed every year. In 1990, twelve berm breakwaters had
been constructed, in 1995 - seventeen and in 2000 twenty-
seven berm breakwaters had been constructed in Iceland, 50%
of the known berm breakwaters worldwide, [Sigurdarson et
al., 2000]. All of these projects were designed and managed
by a relatively small group at the Icelandic Harbour Authority,
which in 1996 became the Icelandic Maritime Administration
and from 2013 is a part of the Icelandic Road and Coastal
Administration.

In contrast to the reshaping approach presented by Baird
and Hall, the Icelandic approach gradually developed into
a design of a statically stable berm breakwater where only
minor reshaping was acceptable. The reason was mainly
due to the rock quality, as it was recognised that abrasion of
the basaltic rock in Iceland could be high. To strengthen the
berm, the size of armourstone in the two uppermost layers
was increased to compensate for potential loss of weight,
[Viggosson, 1990]. More stone classes were used compared
to the original two stone class structure presented by Baird
and Hall. While the stability number, Hy/AD; 5o, for the
bulk of the rock berm was usually higher than 3.0, the sta-
bility number for the two uppermost layers was chosen as
1.2 < Hy/ADy50 < 2.5, so that only minor or limited reshaping
was accepted under design wave conditions for the statically
stable berm. These breakwaters showed less reshaping than
the structures built with the original concept given by Baird
and Hall [1984]. With less reshaping, it became possible to
use smaller stones inside the berm, in areas that would not
become directly exposed to the wave forces.

In the early phase of the development of the berm breakwa-
ter in Iceland, 3D physical model tests at scales of 1:45 and
1:60 were often used to test and refine the design. Both from
testing and from some of the early berm projects, it became

clear that the statically stable berm was excellent in reducing
wave overtopping. During the eighties and nineties several
concrete piers, which frequently experienced wave overtop-
ping, were protected with a berm structure. Due to the high
permeability, the berm practically swallowed up the incoming
wave. Another feature recognised was the low reflection from
these structures and especially from the breakwater round-
heads. This increased the safety of vessels sailing through
narrow harbour entrances and navigating in the vicinity of the
berm structures.

Over the years, the design of the berm breakwaters devel-
oped in Iceland. The first structures were designed with a
steep seaward slope as the reshaping berm breakwaters, with
a natural angle of repose, often with the slope as steep as 1:1.
This gradually changed to more gentle slopes, first to 1:1.3
and later to a much more stable slope of 1:1.5. The elevation
of the berm did also develop from a low berm on the first
structures to a higher berm. One of the initial reasons for this
was that the excavators needed a working level for placing
the top two layers on the berm of larger rock. The final result
was a much less reshaping berm breakwater with more classes
and large rock at the most attacked zone: the Icelandic-type
berm breakwater (see Figure 1.9). It may be concluded that
the Icelandic-type berm breakwater is significantly more
engineered in contrast to the original berm or mass-armoured
berm breakwaters and it includes more rock classes.

Construction methods were also taken into account and
developed in cooperation with contractors through the
projects. The experience from the first projects in Iceland was
that using bulldozers to push rocks onto the berm generated
too many fines that plug voids and diminish the berm perme-
ability and wave energy dissipation. In later construction,
armour placement was mainly performed by excavators of
various sizes, which were able to place armourstone without
the contamination of finer material. For short reach the exca-
vators stood on the core but for longer reach, they were able
to crawl on the smaller stone classes.

One of the basic ideas behind the berm breakwater concept
was the utilisation of all size grades from the armourstone
quarry. In Iceland all breakwater projects were executed with
a dedicated quarry. The size of the large armourstone to be
used for protection of the berm depended on the availability
of large rock from the quarry. Therefore, a special emphasis
was put on quarry investigations and quarry yield prediction
was introduced as an integrated part of the Icelandic design
procedure. At the same time, the blasting design developed
to improve the yield of large armourstone. Lessons learned
from one project were brought to the next by the project team
and gradually it became possible to quarry large armourstone

from the Icelandic basalt, but most often with a limited yield. »



Figure 1.10. Icelandic-type berm breakwater at Sirevag, Norway,
with 20-30 t class rock. Courtesy of the Norwegian Coastal
Administration.

In the late nineties and early twenties, the concept of a stati-
cally stable berm design, based on utilisation of a dedicated
local armourstone quarry and taking into account practical
construction methods, came to be known as the Icelandic-type
berm breakwater.

At the same time, several projects with a design wave height
of about Hg = 7 to 7.5 m, were undertaken. This was a chal-
lenging task and demanded quarrying for armourstone heavier
than 15 or 20 t. One of these breakwaters is the Sirevag break-

water in Norway (see Figure 1.10). With a design wave height
of Hg = 7.0 m and the largest stone Class I of 20-30 t, all
quarried armourstone down to 1 t were utilised as well as all
quarry run for the core of the breakwater.

1.6 Berm breakwaters in international cooperation

The Workshop on berm breakwaters in Ottawa in 1987
[Berm breakwaters, 1987] was the first occasion in which
berm breakwater knowledge was gathered. Later, European
research work between 1990 and 1998 [MAST I, 1993] and
[MAST II, 1997], gave more insight in various aspects of
berm breakwaters and validated the idea that using available
large rock on the right locations improved stability as well as
it gave less reshaping.

A state of the art report on berm breakwaters was produced
by PIANC MarCom Working Group 40 [PIANC, 2003], sum-
marizing the research done so far and giving practical guid-
ance for design and construction. This WG40-report also gave
a classification of nonreshaping, partly reshaping and fully
reshaping berm breakwaters, which describes the behaviour
of different types of berm breakwaters. WG40 was not, how-
ever, able to derive accurate prediction formulae for recession
of berm breakwaters.

More results of research on berm breakwaters became
available after PIANC [2003]. This research has led to bet-
ter understanding of the types of berm breakwaters present

15. rannsdéknaradstefna Vegagerdarinnar 28. oktéber

Allar gleerur, agrip og myndir ma finna a vefnum

http://www.vegagerdin.is/upplysingar-og-utgafa/frettir/ahugaverd-rannsoknaradstefna

Porir Ingason forstooumadur rannsékna Vegagerdarinnar setur
rddstefnuna.

Guomundur Sigurdsson, Hreinn Haraldsson, Einar Haflioason og
Jonas Snebjornsson.

Kristin A. Matthiasdottir, Viktor Steinarsson og Svala Pyri
Garoarsdottir.
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(mass-armoured with a homogeneous berm and Icelandic-
type) and with a more precise classification (nonreshaping,
partly reshaping and fully reshaping). Design guidance has
been developed, using the existing formulae of Van der Meer
[1988-a] for description of damage and an updated and more
precise formula for recession of the berm.

1.7 Outline of the book

The first part of this book, Chapters 2—4, gives the more sci-
entific background of berm breakwaters, including classifica-
tion and development of design formulae for berm reshaping

and wave overtopping. Chapter 5 mainly describes guidelines
for the geometrical design of the cross-section. Chapters 6
and 7 give practical guidance on quarrying, project operation
and construction. Chapter 8 uses all the information from
the previous chapters to give direct design guidance for the
different types and classes of berm breakwaters and for a
design wave climate with wave heights between 3 m and 7 m.
Finally, some examples of constructed berm breakwaters are
described in Chapter 9. =

Nidurstodur utboda

Rikiskaup 2042

Tilbodsupphaedir midast vid fjarhaed styrkja i prju ar.

Aatlunarflug a Islandi med sérleyfi fyrir Vegagerdina

Tilbod opnud 14. névember 2016. Rikiskaup, fyrir hond Vegagerdarinnar, 6skadi eftir tilbodum i rekstur a flugleidunum.
Leitad er adilum til ad annast aaetlunarflug med farpega og vorur til og fra Gjogri, Bildudal, Grimsey, Vopnafirdi, borshofn
og Ho6fn i Hornafirdi, samkveemt nanari skilgreiningu sem finna ma i utbodsgégnum.

Bjédendur:
nr. Flugleid Flugfélagid Ernir ehf.  Norlandair ehf. Kostnadarazetiun
1 Reykjavik - Gjogur - Reykjavik 102.630.906 kr. - 96.000.000. kr.
2 Reykjavik - Bildudalur - Reykjavik 311.249.895 kr. - 276.000.000 kr.
3 Akureyri - Grimsey - Akureyri - 92.508.579 kr. 69.000.000 kr.
4 Akureyri - Vopnafjordur - Pérshofn - Akureyri - 282.389.053 kr. 222.000.000 kr.
5 Reykjavik - H6fn - Reykjavik 289.316.771 kr. - 237.000.000 kr.

Bildudalsflugvollur i Arnarfirdi.
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Steypuvinna vid Morsd 16. oktober. Skeioardrbrii sést til vinstri og Lomagniipur er i baksyn.

Morsa i Skaftafellssyslu, steypa yfirbyggingar

Yfirbygging nyrrar brdar yfir Morsa 4 Skeidardrsandi hja
Skaftafelli var steypt helgina 15.-16. oktdber. Verkid purfti ad
vinna um helgi pvi vegna anna hjd steypustodvum 4 Selfossi
og { Reykjavik fengust ekki ldnadir steypubilar { verkid nema
yfir helgi. Magn steypu { yfirbyggingu var alls 560 m?.

Steypan var framleidd 1 Steypustédinni { Vik { Myrdal, sem
er stadsett um 136 km frd verkstad. Pad er 272 km hringur
fyrir steypubilana. Framleidslugeta stodvarinnar er u.p.b.
25 m? 4 klst. Alls voru notadir 18 steypubilar og 2 steypudzlur.
Hver steypubill var um 4 klst. med hringinn (akstur til og fra
verkstad + afhending).

[ briavinnuflokknum fra Vik starfa nii 7 manns auk radskonu.
Auk bess voru vid verkid 5 aukamenn, sumarstrakar og starfs-
menn pjénustustodvar. Einnig 4 mdrarar. Alls 16 manns.

Utlogn var skipt i tvo 4fanga og notadur seinkari til ad
koma i veg fyrir steypuskil. I fyrri 4fanga voru ca. 44 m af
yfirbyggingu steyptir, eda um 364 m> og restin 24 m eftir
hvild hjé starfsmonnum. Fyrsti steypubill var kominn 4 verk-
stad ca. kl. 8:00 4 laugardagsmorgni og sidasti um kl. 22:00
um kvoldid. P4 var tekid hlé { utlogn 1 ca. 11 klst. Hafist handa
aftur kl. 8:00 4 sunnudegi og sidasti bill kom kl. 18:00.

Nyja brdin yfir Morsd mun koma { stadinn fyrir niverandi
bru yfir Skeidard. =

Borg d Myrum, vio Sncefellsnesveg rétt nordan vio Borgarnes. Eldri myndin var tekin 1957 pegar pjéovegurinn for um hladio d kirkju-
staonum. Pd var hann kalladur Stykkisholmsvegur. Yngri myndir var tekin sumario 2016. Sjonarhornio er liklega heldur meira til vinstri
midad vio gomlu myndina, sjd holinn fremst d bddum myndunum.




Yfirlit yfir dtbodsverk

Utbod a samningabordi Auglyst: Opnad:
Pessi listi er stodugt til endurskodunar og geta dagsetningar og annad breyst fyrirvaralaust.
Pad eru auglysingar Gtboda & l:Jlbpbsvefur.ig sem gefa endanlegar upplysingar. 16-082 Skagabyggd og Skagastrond,
;flms;arl:]set?frn;ﬁrgﬁ;'sgboés i namerakerfi framkvaemdadeildar. sjévarnir 2016 31.10.16 15.11.16
Fyrirhugud atbod Auglyst: 16-075 Vik i Myrdal, sandfangari 2016 10.10.16 01.11.16

dagur, méanudur, ar 16-072 Faskrudsfjorour

16079 Kisilvegur (87), Kollottaalda - Geitafellsa 2016 Strandarbryggja 12.09.16 20.09.16
16-088 Langavatnsvegur (553), 16-065 VeFrarbjc').nusta 2016-2019,

Hringvegur - pjénustuhus |6JU 2016 Reykholasvelt 22.08.16 13.09.16
16081 Reykjanesbraut (41), sunnan Hafnarfiardar, 16058 Stofnvegakerfi

vegamot vid Krysuvikurveg 2016 héfudborgarsveedisins,

. umferdargreining 2016 02.08.16 06.09.16
16-087 Uxahryggjavegur (52),

Borgarfjardarbraut - Grof 2016 16-(l3\168t Norgfjotr)éur o st 220816 13.09.16
16-080 Arnarnesvegur (411), géngubru 2016 € a:elr(.f?.r. ;yggjat, S:.‘ d ~ 06.06.16 21'06.16
16023 Langholtsvegur (341) 2016 05t =SKIOMUL SYIKING griotvama =0 2
16027 Hringvegur (1) um Berufjardarbotn 2016 15-085 Nordfjardargong: Stjornkerfi 09.05.16 07.06.16
16022 Endurbeetur & bingvallavegi (36) 2016 Samningum lokid Opnad: Samio:
15.056 Alftanes, sjovorn 2015 2016 16-057 Vetrarpjc')nusta 2016-2021

. uppsveitir Arnessyslu 16.08.16 14.09.16
5053 Hardviour 2015 2016 pjetandi ehf, kt. 500901-2410
15-050 Landeyjahéfn, deaelulégn og deela, 2016 16056 Vetrarpjonusta 2016-2021
13-067 Sjovarnir Vestmannaeyjar 2013 2016 vegir & svaedi Selfoss — Reykjavik 16.08.16 30.09.16
Auglyst Gtbod Auglyst: Opnad: IJ Landstak ehf., kt. 710713-0490
- . 16-071 Skardsstdd, dypkun og grjotvorn 03.10.16 21.10.16
16-o9odGrg1daV_Ik, Midaars B 294116 Urd og grjot ehf., kt. 580199-2169

endur .ygglng” 10garos S S 16-070 Patreksfjordur, styrking
16089 Heinsun pjédvega grjétvarnar vid Oddann 2016 20.09.16 13.10.16

a Sudursvaedi 2017-2018 14.11.16 29.11.16 Allt i jarnum ehf., kt. 561098-3369
16-084 Endurb%turé BiSkupStL_Jpgna- 16-069 Borgarfj('jréur eystri‘

braut, (35), GeySIr - TUngUﬂjOt 07.11.16 22.11.16 endurbygging brimvarnar
16-078 Yfir|agnir Sudursveedi vid Hafnarhdélma 13.09.16 05.10.16

og Austursvaedi 2017-2018, Héradsverk ehf. kt. 680388-1489

blettanir med klaedingu 07.11.16 29.11.16 16-073 Djlpvegur (61)
1e-077 Yfirlagnir & Vestursvaedi Sudavikurhlid, hrunvarnir 20.09.16 07.10.16

og Nordursvaedi 2017-2018, Tigur ehf. kt. 620402-3970

blettanir med kleedingu 31.10.16 22.11.16 16-069 Siglufidrour

09.05.16 28.06.16 raflagnir i Bagjarbryggju 03.08.16 23.09.16

16-040 Dyrafjardargdng, forval

Tengill ehf. kt. 690987-1559

Viogero d Blondubri, sjd bls. 4-5.
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