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PREFACE 

Al出oughfra仰 em叫 組処originatedby Gri血血泊 1921，is by now a mature discipline伽 thas a1ready 
found broad applications to metallic stn崎町民配 fra出 町mech組 icsof concrete s回 cturesis a young emerging 
出ωry.lt羽IIno doubt beωme very import組tfor也edesi伊組devaluation of∞ncrete s凶ぬE民 buthas yet 
ωbeful砂develo阿組dverified. Research began wi血 apioneering巴恥rimental泊vestigationof∞ncrete 
fracture by M. F. Kaplan1組d組問回目ypionee巾gfinite element組均sisof cracking也 a∞ncrete白mbyR.
W. Clough2. But白eprogress was relatively slow白rough批 1970'sand也eop凶on也atfraぬlfem仙 nicswas 

not really applicable to∞ncrete s凶ぬJresprevail吋.百isop凶 on， of∞町民， pertain吋 tofract町emechan出血

either its lin巴arform or the form of small-scale yielding known at伽 ttim巴Thea凶tudechanged radically around 
I気泊.lt was real包edthat the台a出Jrem巴chani岱 of∞ncrete must take into aαount白elarge size of the fracture 
pr民凶 zonewhich caωesapronounαdR-ωW巴behaviorand， most importantly， gives由eto a strong泊reeffect 
whichis位組副onalbetween plastic liI泊t組均sis(no母reeffect)組dlin悶巴恥ticfraぬ町 田 ch組ics(白e

strongωt伊 ssible血eeffi回).B問問。，fthe∞arseheterogen印 usmiαE帰国側巴 of白巴 material，m姐 y∞nαete
S凶 ぬlfesar巴at白巴 low巴rlimit of th巴sizeeffect transition， which pen凶ts白eiranalysis aαording to plasticity 
白∞ry.However， m細 ylarge s凶ぬlfes，凶戸畑町nuclearreactor vessels or白血色 orsμ也Is仕ucturessuch as 
th鵬 madeof high-str巴略血∞ncrete，are in upper part of the品reeffi阿佐 組sition， which也effl凶 dictat白血euse
of fracture m民 hanics.

The research activity suddenly exploded at the be伊泊ngof the 1兜 O's. Vanous committees of 
intemationaI s間出esdevoted to the advan∞ment of the subject were formed，白eear自民tbeing血 RILEM

∞mmittee chaired by F. H. Wi仕mann. After血E∞.nferenαinLausanne也 1983，sponsor吋 byWittmann's 
∞，mmittee，配 numberof ω且ferenceson the sut判 grewrapidly. During each of出eIぉtseveral years，出ere

werem釦lymajor intemationaI mω出!!)i組d∞，nferencesdealing wi血∞ncretefracture， and血eyoften∞ntlicted 

wi白隠chother. This αeated a∞曲lSingsituation. An active researcher was皿 ableto attend all of白巴お

∞nferenαs，組dat the鈎 metime he did not know油 ichwould be白eprincipal one to ch∞se. Rω脳 ng血is
state of affairs街地組dwi也 my凶.tialattempt at血E託hed凶ngof出epresent∞nference， 1 d悶 d吋 to品 cuss
血 situationwi白血eleading resωrch巴rsaround勘 world.In SUDJrDer 1朔， 1 circulated a letter to the members 

of the freshly organired Intemational Scientific A合同'ryCommittee of血お∞nferen∞， in which 1 suggested出at
the diωrderly sμctrum of ∞nferences∞叫dbe remedi吋 byorgl釦mng釦 intemationaIぉsociation伽 twould 
run a series of the m血∞nferencesdωlingwi白血subj叫 such出atevery active researcher wo叫dknow well 
ahead oftim巴油ich∞nferen∞notto miss組 dwhere to pr邸 nthis best res叫ts.

τ'he respo蹴 wasoverwhelmingly sup伊 rtive. lt血usbecame clear伽 tdiscussions of the details of 
founding組悩ぬciationwere appropriate. 1 have held such discussions wi血anumber of leading researchers， wi山

由 omIgotach組 αtomeet， including S. P. Sh油， F. H. Wittmann， H. Reinhardt， A. Carp凶teri， H. Mihashi， L. 

1 "Crack Propagation and出eFracture of Conαete，" ACI Jo町nal， 58， 1961， No. 11. 

2 "S仕臨Distributiooin Norfolk Dam，" Depar回 eotof Ci吋lE噌nee巾JgSeries 1∞， 
Issue 19， U泊versityof cal立on首a， Berkeley， 1962. 
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C吋0Jin，J. Mazars， J. Planぉ， KWillam， B.1. G. Ban， R. de Borst， V. E. Saouma， J. van Mier，組do血巴rs.We 
talkeda加utit 鉱山eintemational workshop 00∞nαete fractur巴heldin Locamo， Switrerl組d，in September， 1安調。
(or伊国dby wi伽 annand Dun例 制 白 血tematio叫 workshop00∞ocrete fra出Jreheld in Torino in 
October 1991 (h倒 edbyA.C均 出出).As a r叫 tof our也 ω血onsat曲師 mostchanning 1ωations，配
detailed∞oceptαystallired. 

Anor伊血血gm∞出gwas called to hot巴IOranjein N∞，rdwijk， Ne白erl組也 where it was held 00 June 
.19;1991，d町並ga∞nferenαorgan出 dby J. van Mier. The Intemational Association of Fracture M巴chanicsof 
Coocrete S凶伽巴S似 -FraMω)was created by unanimo凶∞間山 ofthe members of出eIntematiooal 
Scieotific Advisory Committee of他 confereocewho were preseot in N∞rdwijk. They became血efounding 
members. The pr岱 ident，血巴鎚αetary組d白esteering∞mmittee member百W巴reelected 00白紙 day.τ'he 
stee巾 g∞mmi伐ee，headed by F. H.阿佐m組 n祖 dwi血 B.1.G. B町おおαet珂， is preparing the矧awsofo町

new Association， which w迎bevoted on at白is∞nfereoα.It Wlぉ decidedto incorporate 0町Associatiooin出E
state of Illinois and have也巴 headq凶 rters泊 Ev組 stoo. Mr. Clement J. Caroll， Jr.， an attomey wi血Gordon& 

Glickson， a Chicago law firm， w首脳r巴dto take care of the le伊litiesof the in∞'rporatioo as a non-profit 
or伊nization， wi白血凶出l勘 ardof Directors∞，nsisting of F. H. wi佃組n， H. Mihぉhiand myself， as 
repr民阻tativesof t1uee∞otIneots. The血∞rporatioowas ob凶nedfrom出eState of Illinois 00 D巴∞mber16， 

1991， which leot 0町oewAssociation刷 s凶凶.百eprincipal goal of 0町Association， run democrati，喝byits
members，羽IIbe to organire at reguIar -intervals (切icallyevery由民years)FraMCoS白nfereoces，dealing wi白

all the asμcts of fracture m叫加icsof∞Eαet巴S凶 ctures.The sites should altemate阻 ongvarious∞n血ents
andωm凶es， with no gl氏宅:raphicor other bias， however， favoring血emainωnters of research. If desir叫 our
Assぬationm抱htalωsponsor or co-s戸間rvario凶 othersymposia or workshops focused 00 more s 叫 red
subjects. Fur也.ennore，it∞叫dserve toα>ordinate a caleodar of meetings組 dpromot巴白eadvancement and 
applications of fracture mechanics of ∞nαd巴S凶 cturesby other means. 

As is clear from the pr蹴 otpro∞edings volume，組 excitingprc移岨Iiesah巴adofus in Br巴cke町 id，ll;e.
There are many由ought-provokingpapers 00 岨 叫tsubjects，組d地omany questions still to be拙 wered.Let 
us hope白紙白edisc臨 ionsat血e∞nferem沼羽IIbe Iively and stimulating， oot only the formal discussions at出E

おおionsbut aISO出巴 privatediscussions during白巴 freetime， which is pleotiful at出is∞nference.百ler巴are
rea却 nsto believe w>巴 willmake a glα刈startandαωte a favorable climate for血esubs巴queot∞nfereoαs.τb巴
appliωtions of fra，ぬlfemα:hanics are important eoo喝hto r巴quireour most dedicated effo出 .

It is proper for meωacknowledge my gratiωdeto白eU. S. Natiooal Scieoce Foundatioo for pro吋ding
partial financial support for仙 ωnferenα.1羽生 to白ankall曲emembers of勘 Org組 凶ng白 mmi住民組d
especially ProflぉωrsK H. Gerstle， V. E. Saouma， S. S旬r巴組dKWillamof批 U国versityof Colorado， Bo叫der，

組 d創出gscholar 1. C訂o~ for their valuable heIp. 1細 gratefulto the members of血 IotematiooalScieo凶c

Acl由oryCommittee for也eiradvice. Thanks are alωdue to Milan Jirasek， Graduate Research Assistant at 
Northwestem Universi匁おrhis叫削蹴ist組α 泊 preparingthe pr蹴 ntprω∞ding<; volume，加dto M紅白a
Mc悶 forher geoeral民cretarial蹴 h回 α.FI町也ennor巴，白狙ksar巴dueto (1) the NSF Scieoαand Teclmology 
Ceoter for Advanωd Cemeot-Based Materials at Northwl巴stemU凶versity，(勾 ACI組 dits CoInmittee制6，
Fracture M叫 anics，組d(3) Intemational Ass回atioofor Bridge and S凶 cturalE噌neeringfor agreeing to co-
spo邸 or血is∞nfereoα. Fmally， 1 wish to thank the authors of the confereoce papers for白出限切Ueot
∞n凶butions.

Zdeoek P. Baz.ant 
fus凶'en~ IA-FraMCoS 
Conference Chairm朗


