VYSOKE UCENI TECHNICKE V BRNE
BRNO UNIVERSITY OF TECHNOLOGY

N
%
S

k
ﬁ

FAKULTA STAVEBNI
mvy &\/ USTAV STAVEBNI MECHANIKY
I FACULTY OF CIVIL ENGINEERING
Q INSTITUTE OF STRUCTURAL MECHANICS

POKROCILE VYHODNOCENI VYBRANYCH LOMOVYCH

TESTU TELES Z BETONU S ROZPTYLENOU VYZTUZI
ADVANCED EVALUATION OF SELECTED FRACTURE TESTS OF FIBRE
REINFORCEMENT CONCRETE SPECIMENS

BAKALARSKA PRACE
BACHELOR'S THESIS

AUTOR PRACE TOMAS MAJDA

AUTHOR

VEDOUCI PRACE prof. Ing. ZBYNEK KERSNER, CSc.
SUPERVISOR

BRNO 2016



"J1)] VYSOKE UCENI TECHNICKE V BRNE
[ - FAKULTA STAVEBNI

Studijni program B3607 Stavebni inZzenyrstvi

Typ studijniho programu Bakalarsky studijni program s prezencni formou studia
Studijni obor 3647R013 Konstrukce a dopravni stavby

Pracovisté Ustav stavebni mechaniky

ZADANi BAKALARSKE PRACE

Student Tomas Majda

Pokrocilé vyhodnoceni vybranych lomovych

Nazev o 4x o , , v
testu téles z betonu s rozptylenou vyztuzi

Vedouci bakalarské prace prof. Ing. Zbynék Kersner, CSc.

Datum zadani

bakalaiské prace 30. 11. 2015
Datum odevzdani
bakalarské prace 27.5.2016
V Brné dne 30. 11. 2015
prof. Ing. Drahomir Novak, DrSc. prof. Ing. Rostislav Drochytka, CSc., MBA

vedouci tstavu deékan Fakulty stavebni VUT



Podklady a literatura

* KARIHALOQO, B. L. Fracture mechanics and structural concrete. New York: Longman
Scientific & Technical, 1995.

* KUMAR, S.; BARALI S. V. Concrete fracture models and applications. Heidelberg:
Springer, 2011.

« KERSNER, Z.; PUKL, R; NOVAK, D. Nelinearni lomova mechanika pro modelovani
prvku a konstrukei z kvazikfehkych materialti. Studijni opora predmétu Vybrané stati z
nosnych konstrukci budov, modul BL13-MO3, FAST VUT v Brné&, Brno, 2006.

« VESELY, V. The role of process zone in quasi-brittle fracture. Zkricend verze habilitadni
prace. Vutium, Brno, 2015.

« CSN P 73 2452 Vlaknobeton — Zkouseni ztvrdlého vliknobetonu. Utad pro technickou
normalizaci, metrologii a statni zkuSebnictvi, 2015.

« CSN EN 14651 Zkusebni metoda betonu s kovovymi vldkny — Mé&feni pevnosti v tahu za
ohybu (mez imérnosti, zbytkovéd pevnost), Utad pro technickou normalizaci, metrologii a
statni zkuSebnictvi, 2008.

Dalsi podklady podle pokynt vedouciho préce.
Zasady pro vypracovani

Zasady pro vypracovani:

Studium doporucenych podkladu a souvisejicich materialti, prizkum webovych zdroju,
orientace v zadané problematice vyhodnocovani vybranych lomovych testa téles z betona s
rozptylenou vyztuzi, lomové parametry, aplikace modelu efektivni trhliny a modelu Dvoji-K,
vyhodnoceni vybranych lomovych experimentt, diskuse vysledki, zavérecné shrnuti.

Vedouci-specialistka: Ing. Hana Simonov4, Ph.D.

Struktura bakalarské/diplomové prace

VSKP vypracujte a rozéleiite podle déle uvedené struktury:

1. Textova ¢ast VSKP zpracovana podle Smérnice rektora "Uprava, odevzdavéni, zvetejiiovani a uchovavani
m

vysokogkolskych kvalifika¢nich praci" a Smérnice dékana "Uprava, odevzdavani, zvefgjflovém’ a
uchovavani vysokoskolskych kvalifika¢nich praci na FAST VUT" (povinnd sou¢dst VSKP).

z Xz

2. Piilohy textové &isti VSKP zpracované podle Smérnice rektora "Uprava, odevzdévini, zvefejiiovani a
uchovavani vysokoskolskych kvalifikaCnich praci" a Smérnice dé¢kana "Uprava, odevzdavani, zvefejiiovani
a uchovavani vysokoskolskych kvalifikacnich praci na FAST VUT" (nepovinna soucast VSKP v piipadé€,

z Xz

7e piilohy nejsou souédsti textové ¢asti VSKP, ale textovou &ast dopliiuji).

prof. Ing. Zbyné&k Kersner, CSc.
vedouci bakalafské prace



ABSTRAKT

Ukolem této prace bylo vyhodnocen{ rozsdhlé série vybranych lomovych zkousek
tribodovym ohybem téles z dratkobetonu stari 7, 28 a 126 dni. V prvni fazi byla
namérend data upravena programem GTDiPS. Dale probéhla aproximace predpo-
kladaného prispévku dratkt v zatézovacim diagramu pomoci polynomické regresni
funkce. Odectenim aproximované c¢asti od celého diagramu byl ziskan vliv matrice.
Pouzitim programu StiCrack byly ziskdny hodnoty modulu pruznosti, lomové hou-
zevnatosti a lomové energie, a to z ptivodniho diagramu, i z diagramu vystihujiciho

chovani matrice. VSechny vysledky jsou prehledné vyhodnoceny v tabulkach.

KLIiCOVA SLOVA

Lomova mechanika, dratkobetonbeton, lomovy test, trhlina, program GTDiPS, pro-

gram StiCrack, zatézovaci diagram sila—posun

ABSTRACT

The goal of this thesis was evaluation of extensive series of selected three point
bending tests on fibre reinforced concrete specimens of ages 7, 28 and 126 days.
First the measured data were adjusted by GTDiPS software. Than the assumed
contribution of fibres in load—deflection diagram was approximated by regressive
function. Contribution of matrix was calculated by deducting the approximated part
from full diagram. Using StiCrack software the Young modulus, fracture toughness
and fracture energy were calculated for both original and approximated diagram.

All results were evaluated and tabled.

KEYWORDS

Fracture machanics, fibre reinforced concrete, fracture test, crack, GTDiPS software,

StiCrack software, load—deflection diagram
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UVOD

Tato bakalarska prace se zabyva pokrocilym vyhodnocenim vybranych lomovych
testl na télesech z betontu s rozptylenou vyztuzi. Pridélené série testu se lisi starim
tramct v dobé zkouseni, byly staré 7, 28 nebo 126 dni. Jedna sada byla po dobu
zrani ulozena ve vodé.

Prvnim tkolem této prace bude upravit data ziskana ze zkousek, tak aby byly
omezeny nedostatky vzniklé pri zatézovani, napt dosedanim tramce do podpor. Déle
pak pokusit se separovat vliv matrice v zatézovacim diagramu, a posléze vypocitat

lomové parametry. Poslednim krokem bude porovnani vysledka.
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1 POUZITE MODELY

1.1 Model efektivni trhliny

Model efektivni trhliny pro lom betonu byl popsan v Nallathambi and Karihaloo
(1986a) Karihaloo (1995). Délka efektivni trhliny a. je pocitana ze secnové tuhosti
betonového vzorku. Secna prochdzi maximalnim zatizenim P,... Pro jednodussi
pochopeni tohoto modelu bude pouzit Obr. 1.1, na kterém jsou zobrazeny zatézovaci
diagramy betonovych tramect s riznou hloubkou zarezu ag. Zamérime se na diagram

tramce s pomérem zatfezu k vysce tramce ao/W = 0, 4.

1600 T T
A
L aD,"W =
S 1200 02 -
0.3
800 -
| S 0.4
| 1) — 0.5
400 g o B 6o
W for W 04
0.6
0 ] i ] E)P!, | ]
0 0.03 0.06 0.08 0.12

pietvoieni d [mm]

Obr. 1.1: Typicky diagram sila—pretvoreni trojbodové ohybanych tramct s riznymi
pomeéry ao/W. (Karihaloo, 1995)

Pro linearni ¢ast diagramu plati, Ze tuhost je imérna modulu pruznosti F, ktery
mize byt vypocitan z kterékoliv odpovidajici si dvojice zatizeni a pretvoreni P
a 0;. Maximalni sila ptisobici na tramec je v grafu zndzornéna symbolem P, a
k ni odpovidajici pfetvofeni d,. Sklon tsecky spojujici pocatek a bod (Ppax, 6p)
odpovida takzvanému se¢novému modulu tramece, pro ktery plati ag/W = 0,4. Tato
usecka muze byt také brana jako tecna linedrni ¢asti tramce stejnych rozmeért, ale
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s vétsi trhlinou nez je ag. Nazyvame ji efektivni trhlina a.. Z obrazku je vidét, ze
a./W odpovidajici hodnoté ag/W = 0,4 se pohybuje v intervalu (0, 5; 0, 6).

V betonové konstrukci nastane lom, kdyz faktor intenzity napéti dosdhne své
kritické hodnoty K7.. Velikost trhliny dosahuje hodnoty a.

K=K ;a=ae (1.1)

Oba parametry, a. a jemu odpovidajici K7, do ur¢ité miry zaviseji na geometrii
télesa a také na nastaveni a zplisobu zatézovani. Je zndmo, zZe a,., pti rostouci velikosti
zatézovaného vzorku, klesa. Pro vzorek ,nekonecné” velky se hodnota a. blizi ag,
zatimco K7, se piiblizuje hodnoté Kj. pro linedrné elastickou lomovou mechaniku
(LELM).

Nallathambi & Karihaloo (1986a) navrhli regresni vyjadieni vztahu a. k a¢ a
geometrickych proménnych, které se opiralo o rozsahlé série testu téles zatézovaci

zkouskou trojbodovym ohybem.

e (5 @) R)

— = u — 14+ — 1.2

w o < E ) W Tw) o (1.2)
kde (oN)u = 6Mupax/(BW?), Mpay = (Puax + ¢S/2)S/4, a v = 0,088 + 0,004,
v9 = —0,208 £ 0,010, v3 = 0,451 £+ 0,109. Tento regresni vztah je aplikovatelny
pouze na geometrii trojbodového ohybu, a to jen v rozmezi téchto proménnych: g =
2—20 mm, ao/W = 0,1-0,6, W = 100—400 mm.

Model efektivni trhliny nedokaze odhadnout chovani po dosazeni maximélniho

zatizeni.

1.2 Model Dvoji-K

Podkladem pro lomové modely casto byvaji zkousky trojbodovym ohybem na tram-
cich se zarezem. Je tomu tak i u modelu dvoji-K. Na zakladé rozsdhlych testt prave
trojbodovym ohybem a také zkouskou v excentrickém tahu prezentovali Xu & Re-
inhardt (1999a) tfi faze S$iteni trhliny v betonu: vznik trhliny, stabilni Sifeni trhliny
a nestabilni siteni trhliny.

Od modeli vychazejicich z LELM se tento model lisi tim, zZe kromé nestabilniho
siteni trhliny dokéze popsat také troven pocatku stabilntho siteni trhliny (droven
inicia¢ni). Mechanismus vzniku trhliny ukazuje Obr.1.2

Na Obr. 1.2 mizeme vidét typicky diagram P—CMOD nebo P—¢ ziskany za-
tézovanim modem I betonového vzorku. V oblasti mezi body B a C je mozné po-

zorovat odchylku tangenty od tangenty puvodni (oblast OB). Po dosazeni zatizeni

Vv
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P A
€ Po—P, K—E " CTOD—CTOD,, a—a,
: PB:ani K]:K[ij, CTOD:O, a:ao
Py =~ B ! /
i
|
:
0 " » CMOD or d

Obr. 1.2: Grafické znazornéni vyznamnych bodt na ktivce P-C'MOD nebo P-0
(Kumar — Barai, 2011)

B se vzorek chova linearné-elasticky a délka puvodni trhliny nezacne rtst. S timto
predpokladem zavadime pojem inicia¢ni houZevnatost KM materidlu. P¥i dosaZeni
maximélniho zatiZeni, délka trhliny i CTOD (otevieni korene trhliny) dosdhnou

kritické hodnoty.
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2 LOMOVE TESTY

V posledni dobé bylo predstaveno mnoho novych testi pro urcovani lomovych pa-
rametri materiali na cementové bazi. Nejstarsi je zkouska tahova, pomoci které se
daji ur¢it vsechny lomové parametry. Pri této zkousce, ale dochazi ke komplikacim
zpusobenym prirozenou heterogenitou cementovych kompozitii, a proto ji nepova-
zujeme za standardni. Jako priklad uvedme jesté tzn. Wedge-Splitting-Test, ktery

se pouziva stale castéji.

2.1 Zatézovaci zkouska trojbodovym ohybem

Z hlediska tahového chovani betonu s rozptylenou ocelovou vyztuzi a stanoveni lo-
movych parametru, uvadi organizace RILEM (Mezindrodni sdruzeni laboratoii a
expertu na stavebni materidly, systémy a konstrukce) jako vhodnou zkusebni me-
todu zkousku trojbodovym ohybem na télesech se zarezem.

Podpory maji tvar valeckt o priméru 30 mm, které mohou rotovat. Valecky musi
byt béhem zkousky umistény na ocelové desce, timto se zamezi ptisobeni horizontal-
nich sil na zkousené téleso. Zatizeni se vnasi skrz valecek o priméru 30 mm. Jeden
ze t¥1 kontaktu (zatiZeni a podpory) musi byt zafixovan. Pretvotreni se méri z obou
stran vzorku. Minimalni presnost zarizeni je stanovena pro zatizeni na 0,1 kN a pro

pretvoreni na 0,01 mm.

@ @

Obr. 2.1: Schéma zatézovani tramce s koncentratorem napéti trojbodovym ohybem

Je vhodné pouzit zatizeni, které je schopno konstantni rychlosti zvysSovat pretvo-

feni (§). Zafizené, které je schopné zvysovat konstantné pouze zatizeni (F'), nezachyti
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cast zatézovaciho diagramu po dosazeni maximélniho zatizeni. Vsechny zkousky vy-
hodnocovanych téles byly nastaveny tak, aby byla v momenté dosazeni pretvoreni
(CMOD) 4 mm zkouska ukoncena.

2.2 Zkusebni téleso

Standardni zkusebni téleso je tramec o ¢tvercovém prurezu 150 x 150 mm a mini-
malni délce 550 mm. V poloviné rozpéti je pomoci pily s diamantovym kotoucem
vyTezan zarez o hloubce 25 mm £+ 1 mm a o tloustce 2—3 mm. Rozpéti pii zatézo-
vani ¢ini 500 mm. Toto téleso neni urcéeno pro zkouseni betonu s vldkny delsimi nez

60 mm ani betonu s frakel kameniva vétsi nez 32 mm.

T
—
-

Obr. 2.2: Zkusebni téleso s zakétovanymi zakladnimi rozméry

V ramci této prace byly vyhodnoceny testy tramci z Sesti sad. Sady se lisily
dobou zrani betonu a prostredim zrani.

Vétsina téles méla rozméry standardniho zkusebniho télesa (150 x 150 x 550
mm), jen hloubka zdfezu byla dvojnasobnéa (50 mm). Hmotnost téchto téles se po-
hybovala kolem 31 kg. Dvé sady zraly 7 dni, dvé 28 dni a dvé 126 dni. Jedna

z 28-dennich sad byla po dobu zrani ulozena ve vodé.
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3 LOMOVE PARAMETRY

3.1 Lomova houzevnatost K.

V roce 1920 se touto veli¢inou jako prvni zacal seriézné zabyvat Griffith. Uvédo-
mil si, ze vlivem nedokonalosti skutecného materialu zptsobené pritomnosti trhlin,
je jejich tahova pevnost vyrazné nizsi oproti hodnoté, ktera by se dala ocekavat. Ve
skutecnosti toto zmenseni nezptsobuji pouze trhliny, ale také napt. pory, necistoty
a dislokace. BEehem namahani se pak objevuji vysoké koncentrace napéti ve spickach
trhlin, ty jsou navic doprovazeny znac¢nymi gradienty napéti. Existence i jen malé
trhliny znamenda vyrazné snizeni odolnosti materialu.

Griffith zkoumal sklenéna vlakna o ruznych prumérech (od radu nékolika pm az
presahujici 1 mm). Zjistil, ze pevnosti vlaken malych pruméru byly az 20x vétsi nez
u vlaken vétsich primeérii. Pi hledani pric¢iny tohoto jevu si uvédomil, Ze u mensich
vlaken je pomér povrchu vlaken k objemu vétsi. Stejné jako u kapalin musi tedy i u
pevnych latek existovat povrchové napéti, které zptisobuje u vlaken malého priurezu
zvyseni pevnosti.

., Griffith odvodil vztah, ktery ukazuje vlastnost materidlu v tom smyslu, Ze pro
primou trhlinu délky 2a v rovine lze vyjadrit velikost kritické napéti o, kdy dojde k
jejimu rustu:* Stibor (2004)

ovar = /2E'y = konst. (3.1)

Veli¢ina ~ je mérna povrchova energie, vyjadiuje praci potfebnou k vytvoreni
jednotkového povrchu trhliny. Modul pruznosti zavisi na zptisobu namahani:
o E'=E(1 —v?) - rovinnd deformace,

o E' = E — rovinnd napjatost.

Obecné muzeme ftici, Zze podminky v blizkosti ¢ela trhliny jsou trojrozmeérné.
Pri vypoctech se uziva predstava dvojrozmérna jako zjednodusSeni realné situace.
Nejvetsi napéti ptsobi ve sméru namahani.

Jestlize je plastickd zéna mnohem mensi nez tloustka B, potom vznikne uvnitt
materidlu rovinna deformace. Pokud je plasticka zona mala vzhledem k tloustce B,
jsou uvnitt télesa na rozhrani plastické a pruzné deformace podminky blizké rovinné
deformace.

Vztah Stibor (3.1) popisuje stav, pfi kterém se trhlina zacind nekontrolovatelné
sitit. Je tomu tak, protoze od tohoto bodu staci trhliné k rozsifovani stale mensi
napéti. Pti mékkém zatézovani roste hnaci sila trhliny s rostouci délkou trhliny, pti

zatézovani tvrdém s rostouci délkou trhliny hnaci sila klesa. Proto rozlisSujeme rust
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trhliny stabilni (trhlina se Sif{ jen s rostouci zatézovaci silou) a nestabilni (trhlina

se Siff samovolné).

/ﬁ
| 7

1 mod 1 maod 11 mod I11

Obr. 3.1: Médy prostorového naméahani télesa s trhlinou a jejich znaceni (Karihaloo,
1995)

Pro pohybujici se trhlinu je ¢len na pravé strané vztahu (3.1) parametr nalezici
materidlu. Tento parametr nazyvame kriticky faktor intenzity napéti neboli lomova

houzevnatost (K.). Irwin prepsal vztah do této podoby:

K. =o+var resp. K = o+/ar, (3.2)

kde parametr K, znaci faktor intenzity napéti v bezprostiedni blizkosti Spice trhliny.
Trhlina se zac¢ina sitit, kdyz dosdhne faktor intenzity napéti K kritické hodnoty K..
Pro predpoklad malé plastické zony plati, Zze pro stejnou hodnotu K zatézujici
konstrukei a zkusebni téleso jsou podminky v ¢ele trhliny stejné pro obé konfigurace.
K lomu dochézi u obou konfiguraci pti stejné hodnoté K..
S pouzitim linearni lomové mechaniky lze velmi jednoduse stanovit hodnotu

lomové houzevnatosti pomoci vztahu

6Mmax
s Y Va. (3.3)

B, W a a jsou rozméry zobrazené na Obr.2.2, M je ohybovy moment od zatizeni a

KIC =

vlastni tihy. Zlomek 6 M yax/B W2 odpovida tahovému napéti oma. v krajnich vldk-

nech ze vztahu (3.2). Vyraz Y+/a vyjadiuje oslabeni priufezu v misté zafezu.

3.2 Modul pruznosti E

Modul pruznosti nespada do kategorie lomovych parametri, je vSak z lomovych
zkousek snadno stanovitelny. Znalost této veli¢iny je posléze vyuzita pro urcovani

tzv. efektivnich lomovych parametri.
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»Princip je zrejmy: zndme-li predpis, ktery vystihuje (v zdvislosti na geometrii a
zatizeni) posuv méreného mista kdekoliv na vzorku, miuzeme jeho prepsinim odvodit
modul pruznosti.“ Stibor (2004)

Vztah pro vypocet modulu pruznosti v zavislosti na rozmérech télesa, ptisobicim

zatizenim a prihybu d; uprostied télesa ma nasledujici tvar:

Pi S 3 5(]S W 2 qS W3 3
= 4Bd, (W) iy +(§) (2’70“’3571) —08a (g ) |+

9 R aS\ [ S\

*335a (+ am) () Al (3.4)
q je vlastni ttha v [N/m]| a
Fi(a) = /a 2Y?(z)dr, (3.5)
0
a

“Tw (3.6)

Y (x) je funkce geometrie, P; a d; odkazuji na libovolny bod vzestupné ¢asti zatézo-
vaciho diagramu. Ve vztahu je zabudovan Poissontuv soucinitel o hodnoté 0,2. Prvni
¢ast vztahu zachycuje prithyb nosnik pti zatézovani trojbodovym ohybem a je od-
vozena z nosnikové teorie. Druha ¢ast pak pridava vliv zarezu, odvozeni vychézi z

Castiglianova principu.

3.3 Lomova prace Wy a lomova energie Gg

Pokud je vzorek zatézovan malym prirtistkem deformace a veskera prace lisu je
pretvarena ve vzorku a Cerpa se k vytvoreni lomu, je tato prace Wy = integral rovna
plose pod zatézovacim diagramem. Lomova energie se definuje jako mnozstvi energie
pojaté télesem do tplného poruseni.

Gy je prace potfebna k vytvoreni trhliny na jednotkové plose vzorku Ajg:

Alig

Urceni hodnoty lomové energie je vhodné, pokud pii vypoctu konstrukce uva-

Gr (3.7)

zujeme s nelinedrnim zmékcéenim, napt. u metody konecnych prvki. Je také mozné
urcit pomoci lomové energie charakteristickou délku /4, se kterou lze uvazovat jako
s hrubym odhadem délky procesni zény [,.

Velky vliv na hodnotu lomové energie ma maximalni velikost zrna kameniva.

Télesa s vétsi maximalni frakei dosahuji vyssich hodnot lomové energie. Naopak
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télesa s mensi frakei se vice blizi kiehkému chovani a také prace potiebnd k poruseni
télesa je mensi.

Tvar zrn je dalsi faktor ovliviiujici hodnotu lomové energie. K lomu snaze dochazi
u zrn ovalnych nebo kulatych, ktera nekladou lomu velky odpor. Zrna s nepravidel-
nym tvarem budou lomu odolavat lépe.

Definici lomové energie G a lomové prace Wr je tfeba uvazovat jen pro idealni
pripad. Pti zpracovani experimenti se potykdme s mnohymi nepiijemnostmi, a proto

hodnoty namérené Wy jeas & G meas neodpovidaji hodnotam realnym.

G . WF,meas . WF,meas
F,meas — Ahg - B(W _ a)>

kde Wr meas je pretvarnd prace odpovidajici plose pod kiivkou zatézovaciho dia-

(3.8)

gramu; B a W jsou rozméry zatézovaného tramce a a je puvodni hloubka zarezu.
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4 UPRAVA DAT LOMOVYCH TESTU

Data primo ziskana z lomovych zkousek nejsou mnohdy pripravena pro dalsi vyhod-
nocovani. , Vlivem pocdtecnich efektu, mezi které patri napriklad doseddni vzorku na
podpory, vznikd na zatéZovacim diagramu cast, kterou je Zadouci odstranit a dang
diagram poté posunout tak, aby jeho extrapolace prochdzela pocatkem souradného sys-
tému.“ Frantik — Masek (2014) Pokud by k témto ipravam nedoslo, vyhodnocené
lomové parametry by neodpovidaly realité. Zejména u modulu pruznosti déla i jen

mala odchylka tuhosti znacny rozdil v jeho hodnoté.

4.1 Upravy pomoci Softwaru GTDiPS

Pro tyto tcely byl pro tpravu dat pouzit software GTDiPS (General Transfor-
mation of Discrete Point Sequence) Frantik — Masek (2014), vytvoreny dvéma védec-
kymi pracovniky na Ustavu stavebni mechaniky p¥i Fakulté stavebni VUT v Brng,
doc. Ing. Petrem Frantikem, Ph.D. a Ing. Janem Maskem. Tato aplikace nabizi velkou
skalu transformaci, kterymi lze upravovat retézce bodu.

Do aplikace se nacte textovy dokument, ktery je posléze upraven sekvenci ruz-
nych transformaci. U vétsiny transformaci je nutné vyplnit parametry, které urcuji
vysledek transformace. Tyto parametry mohou byt kdykoliv zménény, zména se
projevi nejen na dané transformaci, ale ovlivni i vSechny transformace nasledujici.
Kazdou transformaci vznikd nova posloupnost bodi, ktera je vyobrazena v aplikaci
na dvouosém souradném systému. Jednotlivé transformace je mozné ,skryt* (je-
jich efekt v sekvenci transformaci je platny, body vzniklé touto transformaci pouze
nevidime), nebo vypnout (transformace se tplné vyradi z fetézce). Po provedeni po-

zadovanych tprav, se vysledna posloupnost jednoduse exportuje zpét do textového

dokumentu.
0. 0000E+00 0. 0000E+00 0. 0D00E+00
2. 0000E-01 1.0317E+00 1.5000E-03
4.0000E-01 2.0628E+00 3. 0000E-03
6. 0000E-01 3.0947E4+00 4, 5000E-03
8. 0000E-01 3.9238BE+00 6. 0000E-03
1. 0000E+00 4., 4466E+00 7. 5000E-03
1. 2000E+00 4.9474E+00 9. 0000E-03
1.4000E+00 5. 4461E+00 1.0500E-02
1. 6000E+00 5. 9403E+00 1.2000E-02
1. B000E+0Q0 6.4216E+00 1.3500E-02
2. 0000E+00 6. B967E+00 1.5000E-02
2. 2000E+00 7. 3044400 1.6500E-02
2. 4000E+00 7.8318E+00 1. 8000E-02
2. 6000E+00 §.2865E+00 1.9500E-02

Obr. 4.1: Vzorovy format textového dokumentu, sloupce zleva jsou cas t [s], sila F

[kN]a posun d [mm]
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| %/ GTDIPS v0.0.53/2.50+ = )

Eile View Help

Transformation chain Output preview
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T#0 DimensionSwap
B = (@ (¥

T# Resize

T#2 DeltaWeightedMo...
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T#} SoftStartReplace... n
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T#5 ConstantWeight
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Obr. 4.2: Vychozi okno aplikace GTDiPS, vlevo jsou prehledné setazeny ptivodni

data (nahore) a seznam pouzitych transformaci, vpravo jsou pak graficky vyobrazeny

viditelné transformace

Pouzité funkce

Dimension Swap — Zaméni dvé zadané dimenze.

Resize — Umoznuje zménit délku posloupnosti pridanim nebo ubranim bodi
na obou koncich.

Delta Weighted Moving Average — Vypocita vazeny klouzavy prumér vsech
dimenzi (z daného poctu po sobé jdoucich bodi). Vahova funkce ma tvar
rovnoramenného trojihelniku s vrcholem uprostred periody.

Soft Start Replacement — Odstrani poc¢atecni ¢ast posloupnosti konc¢ici bodem,
ve kterém je maximalni derivace. Poté aproximuje pocatecni ¢ast sekvence
primkou. Tato primka je pouzita k extrapolaci pro nalezeni prisec¢iku zy=0.
Nakonec posune posloupnost tak, aby z;=0. Tj. aby extrapolovana posloup-
nost zacinala v pocatku.

Polynomial Gap Filler — Hleda definované mezery v posloupnosti bodu. V
pripadé nalezeni mezery provede aproximaci polynomem a doplni nové body
lezici na aproximacnim polynomu.

Constant Weight — Snizi pocet bodu vytvorenim aritmetického primeéru sou-
fadnic daného poctu po sobé jdoucich bod.

Equidistant Spline Interpolar — Vytvari novou ekvidistantni posloupnost bodt
lezicich na n dimenzionalni parametrické kubické kiivce prolozené puvodni
posloupnosti.

Negative Value Trim — Maze body se zapornou hodnotou souradnice x;
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4.2 Priprava dat k vyhodnoceni

Po vyhlazeni graft je jesté potteba pripravit textové soubory pro program (StiCrack),
ktery spocita jejich lomové parametry. Jmenovité se jedna o modul pruznosti F, lo-
movou houzevnatost Ki. a lomovou energii Gy.

Pro priklad uvedme, ze StiCrack vyhodnocuje modul pruznosti pomoci dvou
bodu, které odpovidaji 15 % a 65 % maximalni sily P... Pri pouziti celého za-
tézovaciho diagramu u vyztuzenych betonu je mozné, ze by bod odpovidajici 65%
hodnoté P, .. nelezel na linearni vzestupné casti diagramu a namérend hodnota F
by byla bezcenna.

Proto bylo potfeba separovat data linearni ¢asti grafu pro vypocet F a Ki.. Pro
vypocet G byl pouzit ptivodni diagram. K tpravam byl pouzit software GTDiPS
a Microsoft Excel 2010.

Jako posledni pripravnou fazi bylo potieba si pripravit zatézovaci diagramy pti-
spévku matrice. V prvni fadé se izolovala ¢ast diagramu po vzniku trhliny, kdy
zatizeni prenasi dratky. Tato cast se posléze pomoci excelu aproximovala polyno-
mickou regresni kfivkou. V poslednim kroku se od hodnot zatizeni bodl ptivodniho
diagramu odecetly hodnoty urcené funkei regresni kiivky odpovidajicitho posunu.

Vysledkem je diagram sila—posun prispévku matrice.

Obr. 4.3: Prispévek matrice v zatézovacim diagramu dratkobetonu
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5 STICRACK

K vyhodnoceni dat byl pouzit program StiCrack, ktery vytvoril Ing. Miroslav Sti-
bor, Ph.D. Program funguje ve formé internetovych stranek a je tedy volné pristupny.

Po zadani internetového odkazu do webového prohlizece se tivodni strana 5.1
Schéma zkusebniho télesa v levém hornim rohu slouzi pro objasnéni pouzitych zkra-

tek rozmérn tramce a rozpéti podpor. Rozméry se zadavaji s teckou jako oddélovac.

Fractuse Charactenstics: Three-Point Bending

3 SPECIMEN SIZE
" B= [muma]
w=
| ﬁ (o . P
s
T E— a= [mum]

L L=
S W [mm]
MATERIAL CHARACTERISTICS
Notes:

Self-weight n ko
Put down [kg k']
Compression strength ¥ | R= [MPa]
o Load-deflection diagram data files Young's modulus E= [GPa]
or 5
« Data from Load-deflection diagram LOAD DEFLECTION DIAGRAM FILES
View'! d-axis from 0 to [mm]
"1 leave blank for autoscale View'! P-axis from 0 to [N kN]
*2 format conforming to scanf() function from ¢ library. Defaults to 31£% 1 £ 15 (time. load and deflection are in one file) or $1£5*2551 £ (time/load and time/deflections are | Format of data file"
in separated files) KN mm Compute descending branch

Vybrat soubor | Seubor nevy bran

[ Vybrat soubor | Seubor nevybran
LOAD DEFLECTION DIAGRAM DATA

=l Puax =5y
di= [om] demax = [nm]
NEXT

Copyright (¢) 2000-2003 Miroslav Stibor (stibor@ertigo fine vutbrez)

Obr. 5.1: Uvodn{ stranka programu StiCrack

Rozméry se zaddvaji v mm. Vlastni tiha mtZe byt zaddna v kg nebo kg.m=3.
Program podle velikosti sdm rozpozna, o kterou veli¢inu se jedna. Déle muze byt
zadana pevnost v tahu nebo tlaku a modul pruznosti £. Mame tak moznost zadat
maximalni hodnoty obou os. Format textového dokumentu je stejny jako u softwaru
GTDIiPS (sloupce zleva: cas, sila, posun).

Po vypliieni potiebnych hodnot a nacteni textového souboru staci jednoduse
zmacnout tlac¢itko NEXT a program na zakladé vstupnich hodnot vypocita lomové

parametry.
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6 VYSLEDKY

Vysledné lomové parametry jsou prehledné zaznamenany v tabulkovych prilohach.
Diléi vysledky jednotlivych zkousek a vykresleni zatézovacich diagrami jsou poté v
obrazkové priloze. Mala ¢ast vystupt z programu StiCrack plnych diagrami je chy-
bova, v linearni ¢asti zatézovaciho diagramu neodpovida dattm vstupnim. Jelikoz se
ale z plnych diagramii pocitala pouze lomova energie, odchylka od spravné hodnoty

je minimalni.
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7 ZAVER
Ukolem této bakaldiské prace bylo vyhodnocen{ lomovych testi na betonovyrch tram-
cich s rozptylenou vyztuzi, presnéji se potom pokusit analyzovat prispévky pevnosti
betonové matrice a ocelovych dratk. Velkou roli hralo osvojeni si programu GT-
DiPS, ktery byl vynikajici nastroj pro tpravu zatézovacich diagrami a jejich pri-
pravu pro dalsi vyhodnoceni.

K vlastnimu vyhodnoceni lomovych parametri byl pouzit program StiCrack.

Vliv matrice byl odvozen odectenim aproximované regresni krivky vlivu pfi-
spévku dratki od hodnot ptivodnich diagram.

Studium podkladii pro tuto praci a obecné vSechny nové nabyté znalosti mé

velmi obohatily.
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o napéti [MPa]
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A VYSTUPY PROGRAMU STICRACK

A.1 Sadalll_1I 7d

Filel File2| W [ B [s L J[a] M [ a [ac-a]] W [a/W | E |[Puss,m ][ dpmar
mm || mm |mm| mm || mm | kgm® | | mm || mm | mm mm | GPa kN mm
LI 7d 4amt| - || 150.8][150.3 || 500 || 549.1]49.9]|2459.5 ||| 137.7 || 87.8 || 0.3309 ]| 0.9132]38.47 | 15,19 || 3.6

Ki. Kio B |[B.]| G G | Grim][Gra ||| Wenm | Wea
MPam'”? | MPam'? - - | | Tim?® Tim?® T/m J
1421 | 3334 |[0.101]1.2]][52.52][2.889<+04 | 3087 | 3108 ]|[ 46.8 | 47.1

16 T T T ‘ T ——— 16 T T T T r ;

o 14 , Cd.tut—-smart .out
4 17 H

. 10

Filel Fle| W [ B [s] = Ja] M J[az-a @aW [ 2W || E ][Pawmm| e
mm || mm ||mm| mm || mm || kg/m’ |rr:|m mm || mm mm || GPa kN mm

I 1 7d dtmt|| - 150.8150.3 | 500 || 549.1 || 49.9 || 2459.5 | 71.8 || 21.9 || 0.3309 | 0.4761 || 36.36 || 10.37 || 0.067

[ K | Kie | B | Be || Ge | Gee |[Grim | Grm |[[Werm | W]

MPam'? | MPam'? - - | | Jm? || Jm? || Vm? || Jm? ‘ | Nm | Nm

09744 || 1459 ][-0.101][0,0777]|[26.12 ][ 58.56 || 29.69 [ 28.47 ||[ 0.45 | 1.49

111_17d_¢.txt—arig.aut Pt

14 - 14 - ITI_I_7d_4.txt-——zmart.out

1z ul 1z

10 b 10

g a g

& a [

4 q 4

2 q z

0 . : ‘ : : : . o ! . : . ! .
i 0.5 1 1.5 2 2.5 3 3.8 4 1 1.5 2 2.8 3 3.8

Obr. A.2: Vstupni a vystupni data vlivu matrice testu III 1 7d 4
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Filel Fle2[ W[ B [s L J[a] M [ 2 J[z-a]| W | W | E | Puse.mn ][ drmas
mm|| mm |[mm| mm | mm || kg/m’ H mm || mm | mm mm | GPa kN mm
UL L 7d saxt] - |[151][150.9][500][549.4 [[49.7][2454.7 ||| 77.13 || 27.43 | 0.3291 [ 0.5108 ][ 39.86 | 12,07 | 0.08
K. Kice B B. Ge || Gee | GFLm || GFa ||| WFLm || WEm
MPam'? | MPam!? - - || Jm? || ¥m® || Jm? || Im? | Nm || Nm
112 | 1879 |[-0.103]0,123 |[31.49][ss.61 ] 43.92][1656]|[ 0.671][ 25.3
14 T T T T T T 14 T T T
ITI_I_7d_5.txt-—-orig.out g dP ot
=k | 12} TI1_I_7d_5.txt---Smart . out
10 . 10
8 1 ]
B ml ]
4 - 4
2 . 4 f =
. . . . . . . NEWA . ‘ ‘ . .
0 0.3 1 1.5 4 2.9 3 3.8 ) 0.5 1.9 2 z.8 3 3.8

Obr. A.3: Vstupni a vystupni data testu III_ I 7d 5

Filel Filee| w| B |[s|| . | a M [ 2 JJae-a] aW [2W | E | Puscm|[dpuma
mm || mm ||mm | mm || mm | kg/m® | | mm || mm | mm mm | GPa kN mm

U1 7d 5ua]] - [[151][150.9][500|[549.4 [[49.7 [ 2454.7]|[ 79.26 | 29.59 | 0.3291 [ 0.5251 ][39.32 | 10.59 |[0.076

K. Kee | B || Bo ||| G | Gee |[Grren|[ Gran || Weten || Wepn |
MPam'? || MPam'? - - | ‘ Im® || Im? || Tm? || Im® | ‘ Nm || Nm
09842 || 173 [[-0.103][0.142]|[24.63 ][ 76.1][37.07][ 126.4 ]| 0.567 || 1.93
1 ‘ ! 11_1_7¢_5.txt—arig.out " ! ! ‘ ' ' Rt
12 - i P I111.7d 5. txt——-snart.out
10 H ul 10 :
g . g
& . &
4 - 4
2 . z
00 0.9 1I 1:5 2I ZI5 3I 3.9 * jl. 1‘5 2I 2:5 3I 3.9

Obr. A.4: Vstupni a vystupni data vlivu matrice testu III I 7d 5
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Filel File2| W [ B s L J[a] M [ a [a-aaw ] aW | E |Puswm] s
mm | mm ||mm| mm |mm| kgm’® | | mm | mm || mm | mm | GPa kN mm
OI 1 7d 6st| - |[150.6] 151.9) 500 | 549.1| 50 | 2476.1]||| 70,72 ]/20,72][ 0,332 04656 || 40.43 || 11.43 | 0.064

GFum ||| WFLm | WEm

Ki. Kl B B. G, Gee || GFim
MPam'? | MPam'? - - | | Im® | Jm? || m® || Im? ‘ Nm || Nm
1.066 1.561 ||-0,0992 | 0,0695 | | 28,12 ||60,25| 30,53 || 2152 | ‘ 0,467 | 32.6
12 T T T 12 T T T T T

111_1.7d_6 bk —-orig .out

P/t
III_I_7d_6.bxt-——smart.out

nl i
.| i
1] 0.5 1 1.5 2 2.5 3 3.5 q
Obr. A.5: Vstupni a vystupni data testu III_ I 7d 6
Filel File2 W [ B [ s L Jal M [ 2 JJae-a[aW [ 20W [ E | Puscnm |[drma
mm | mm |mm| mm (|mm kg.m3 | | mm || mm tnm tmm GPa kN mm
M1 7d 6] - |[150,6 [ 151,9][500][549.1 ] 50 |[2476.1])[77.58|[27.58 ] 0.332][0.5152[41.33 ][ 10.25 |[0.067
Kic Kie. B B. || Ge || Ge |[Grram]|[ Gram || WrLm | Wem
MPam'? | MPam!? - - ||J.-'m2 Tm? || Im? || Jm? ‘ Nm | Nm
09578 | 1617 |[-0.0992][0.129]|[22.2][63.20][31.05 [ 1316 ]|[ 0.474 ][ 2.01
12 T T T T T T 12 T T T T T T
ITI_I_7d_f.txt—orig.out dP At
III_I_7d_6.txt———smart . out
10 a 10
a8 a 8
[ a [}
4 a L
2 r . 2 q 0
o ; ; ; ; ; ; o ; ‘ ; ; ; ;
0 0.9 1 1.5 Z 2.3 3 3.9 4 1 1.5 Z 2.3 3 3.9 4

Obr. A.6: Vstupni a

vystupni data vlivu matrice testu III_1 7d 6
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Filel File2| W [B S| L [a| M [ a Ja-a] aW [[aW | E |[Puex,m | demax
mm |mm||mm| mm | mm || kg/m® ‘ | mm || mm | mm mm | GPa kN mm
I I 7d 7ast| - ||151.6) 151|500 | 549.6]50.4|2456.3 ||| 138.2| 87.8 || 0.3325)/0.9116 (33,19 136 | 3.6

Ki. Kice B B. G, Ge. GFlm || GFm ||| WFLm || WEm
MPam!? | MPam!? - - | | I'm? T/m? Jm® || I'm? | Nm | Nm
1262 | 28.71 ][-0.0992] 1,18 |[48.02][2.483c+04] 2611 |[2736]|[ 39.5 [ 41.8
14 T T T T T 14 T T T T T T T
IT1_I -0l B
=k | b TT0_7 . bxt-——smart . out.
10 a 10 ;
g n g _
B . 6 [
4t . 4
zf 1 2 \ e I R R S S S
0 0.3 1 1.3 z 2.0 3 3.0 g 0 0.3 1 1.3 z 2.9 3 3.3 4
Obr. A.7: Vstupni a vystupni data testu III 1 7d 7
Filel File2| W [Bs| L | a M [ 2 J[2-a] aW |[2W [ E |Puwcm | dpma
mm |[mm|mm| mm |mm kg.'m3 H mm || mm mm mm |[GPa| kN mm
1 7d_Tut][ - (1516|151 500][549.6 | 50.4][2456.3 || 82.69 ][32.29][0.3325 | 0.5455 |[40.2][ 9.124 |[0.069
Ki. Kice B B. Ge || Gee | GFlm | GFan | WELw | WEm
MPam'? | MPam'? - - ‘ | Tm? || Im? | Im? || Im? | Nm || Nm
08513 | 159 ][-0.0992][0.169]|[18.03][62.86 | 30.37 [ 141.9 [ 0.464 ][ 2.17
1 ! ! ! 111_1.7d_7 stk ——orig .out 1 ! ! ! ! ' P/t
12 - 4 12 | ITI_I_7d_7.txt———smart.out
10 - .l 10 F
8 ml g
[ n G
4 q 4
10
2r a 2
i 0.5 1 1.5 2 2.8 3 3.8 4 1 1.5 2 2.5 3 3.5 4

Obr. A.8: Vstupni a

vystupni data vlivu matrice testu III I 7d 7
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A.2 SadalIll I 28d

Filel Fl2 W] B [s] L J[a] MI[ 2 [2-a] aW [2W || E |[Puwm]| drms
mm| mm |[mm| mm || mm kg.-'m3| | mim || mm mim mim GPa KN mm
M1 28d Texe| - |[151][150.7][500 | 549.6][50.1 ]| 2435 ]|[80.56 ] 30.46 | 0.3318 ][ 0.5335 [ 38,58 || 10.47 ][0.079
K. Kree B | B. || G || Gee || Grram | Gru ||| Wrrm | Wem
MPam'? | MPam!? - - || Tm® || Jm® || Jm?® || Im? | Nm || Nm
09808 || 1761 ][-0.0997][0.153]|[24.94][80.39 | 39.09 ][ 1802 |[ 0.594 ][ 27.4
12 T T T T T T 12 T T T T T T
ITI_T_28d_1.txt---orig.out - dP
ITI_I_28c_1.txt——-smart.out
10 H 8
s |
p |
4} 1 4
2 1 2 b
ﬂf'_‘ 10
] 0.5 1 1.5 2 2.5 3 3.5 1] 0.5 1 1.5 2 2.5 3 3.5
Obr. A.9: Vstupni a vystupni data testu III I 28d 1
Filel Fle2[ W] B s L | a [ MJ[ 2 [2-a oW [2W] E |[Prsas,m][ drmas
mm || mm |mm| mm | mm kg.-'m3| | mm || mm || mm || mm || GPa kN min
M 1 28d Lext]] - |[151][150.7][500][549.6][50.1 2435 ||| 71.42] 213203318 ][ 0.473 |[ 36,95 ][ 9.451 |[0.059
K Kiee B B. Ge | Ge || Grim | Gram ||| WrLm || Wrm
MPam!? | MPam!? - - | ‘ Jm® | Jm? || Jm? || Jm? | Nm || Nm
08869 || 1312 |[-0.0997][0.0735]|[21.29 ][ 46.61][23.74 ] 146.7]|[ 0.361 || 2.23
1z T T T T T 1z T T T T T T
ITI_I_28d_1.txt——orig.out - dPdt
- ITI_I_28d_1.txt---smart.out
10 . 10 |
g . g
& . &
4 . 4
H - 2 1o
o . i i i i i o i i i i i
1] 0.5 1 1.5 2 2.5 3 3.5 1 1.5 2 2.5 3 3.5

Obr. A.10: Vstupni a

vystupni data vlivu matrice testu III 1 28d 1
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Filel File2| W [ B s L [ a] M [[ a [a-a] aW [[adW | E |[Puac.m|[domne
mm || mm |mm|| mm | mm || kg/m® || mm || mm | mm mm | GPa kN mm
LI 28d 26st][ - | 150.1][149.7][500][550.3 [49.1|[2441.8 ][ 135.4][86.33 [ 0.3271 ][0.9022 [[42.54][ 1547 || 26
K. Kic. B | B [ Ge || Ge | Grim]|[Grm ][ WeLm [ Wem]
MPam'? | MPam'” - - | ‘ T/m? T/m® Im? || I'm? | Nm || Nm
1,449 2868 |[-0.105][1.11]][49.33 [ 1.934e+04 ][ 2324 |[2324]|[ 35.1 ][ 35.1
15 T T T T 16 [ T T T T T
: J 14 T 280_2 . bxt-—smart.out
1 12
. 10
1 ]
& 1 6l
4t . 4 5;
2k . 2z
Q L L L L L 0 ]\ L L L L L 1°
0 0.9 1 1.5 z z.9 3 [} 0.5 1 1.5 z 2.3 3
Obr. A.11: Vstupni a vystupni data testu III 1 28d 2
Filel Fil2| W [ B [s] L J[a] M [ & Ja-a]| aW [ 2W | E | Puwc.ms ][ Puaas
mm || mm ||mm| mm || mm kg.’m3 H mm || mm mm mm GPa kN mm
01 28d 2uoa][ - || 150,1]149.7|[500][550,3][49.1[2441.8]|[81.53]32.45][0.3271 |[0.5432 | 58.91 [ 9.577 || 0.05
K Koo B || Be || G | Ge | Grram | Gran || WeLa || Wea |
MPam!? | MPam!? - - | | Im? || Im? || Vm?® || Tm? | Nm | Nm
09019 | 1694 J[-0.105][0.167]|[13.81][48.72][22.41 ][ 108.2 ]|[ 0.339 | L6+
18 ! ! IT1_1_280_2 bxt—orig.out 18 ! ' P/t
14 | - 14 + ITI_I_28d_2 .txt-—-zmart .out
12 F . 12 F
10 - . 10 -
g ul G
[ h G
4 - 4
2r 1 z Ho
[} L L L L 0 L L L L
] 0.9 1 1.5 z2 2.9 3 1 1.5 z 2.9 3

Obr. A.12:

Vstupni a vystupni data vlivu matrice testu III_1 28d 2
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Filel File2| W [ B s L [ a] M J[ 2 JJac-a| 2#W ][ aW || E | Poss,m|[dpuss

mm | mm |mm| mm | mm || kg/m® || mm | mm | mm mm | GPa kN mm
I I 28d 3wst| - | 150.3]150.6] 500 550.3 || 49.7] 2460.2 Iﬁﬁ 0.3307 || 0.8961 || 32,08 | 16,82 || 3.3
MPam'? | MPam'? - - H T/m® T/m? Im® || Im? | Nm || Nm

1577 | 2821 J-0.101][1.07]|[77.48][2.481+04][ 3366 [3366] 51 | 51

1 ' ' 111_1_280_3 .tk ——-orjg.out, = B
16 1 16
14 q 14
12 . 12
10 1 10
8 E 8
& . 6
4 g 4
2 . 2
o . . . . . . o
o 0.5 1 1.5 2 2.5 3 3.5
Obr. A.13: Vstupni a vystupni data testu III 1 28d 3
Filel Fle2| W [ B [ s Jla ] M J[ 2 Jaaa] aW [2W [ E [Pusn| dema
mm || mm |mm| mm | mm || kg/m’ | | mm | mm mm mm | GPa kN mm
IIT_ T 28d_3.txt - 150.3 ]/ 150.6 || 500 || 550.3 || 49.7 || 2460.2 | || 69.83 || 20,13 || 0,3307 || 0.4646 | 29.17 || 8.052 | 0.062
Ki Kic. B B. G, Gee || GFim || GFm ||| WrLm || WEm
MPam'? | MPa.m"? - - | | Jm® | Jm? || Im? || Jm® | Nm || Nm

07613 | 1,102 |[-0.101 [0.0634]|[19.87|[41.61 | 21.1 |[8e.21 ][ 0,32 ][ 1.35

18 T T T T T T 18 T T T T T
ITI_I_256d_3.txk——-orig.out : dP Aot
16 a 16 TIT_I_28d_3.txt-—-zmart.out
1t 4 wf
12 - a 12 -
10 - n 10
g .l g
& o & do
4 . 4
Z .l z
o L L L H H H o L L i i i
0 0.5 1 1.5 2 2.5 3 3.5 1 1.5 2 2.5 3 3.5

Obr. A.14: Vstupni a vystupni data vlivu matrice testu III I 28d 3
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Filel File2| W [ B s L [ a] M J[ 2 JJaaca @W ][ aW || E | Possm|[dpume
mm || mm |mm|| mm | mm || kg/m® || mm || mm | mm mm | GPa kN mm
I I 284 4t=t| - 1503 149.3 || 500 || 549.6 || 49.2 || 2464.5 ||| 91.04 || 41.84 || 03273 || 0.6057 || 2.478 | 20 34

Ki. Kice B Gee | GFLm || GFm ||| WFLm || WEm
MPam'? | MPam'” - - | | Tm® || I'm? || I'm?® || I'm? | Nm || Nm
1.872 442 J[0.105][0.257]|[1414][ 7885 ][ 3365 |[3400]|[ 0.8 ][ 513
= ! ! 111_1_28d_d bxt——orig.out = ! ! aP st
18 r =T_28d_d.txt-——-smart .out
20 ml 16
14 F
15 - . 12
10 - 3
10 . |
o
5 . 4 ;
Vs /\"_’W‘“\/—\&—o
0 ; ; ; i i i . [V ; ‘ ‘ i i
0 0.5 1 1.5 2 2.8 3 3.8 Q 0.8 1 1.5 2 2.8 3 3.5
Obr. A.15: Vstupni a vystupni data testu III I 28d 4
Filel File2|| wi| B [s] . | a M [ 2 Jlae-a aW J[adW [ E | P |[dpuas
mm || mm |mm| mm || mm kg.’m3 ‘ | mm || mm mm mm | GPa kN mm
I 1 28 4| - |[150.3][149.3 500 | 549.6][49.2][2464.5 ||[69.43 |[20.23 | 0.3273 | 0.462 | 32.85 ][ 8.122 |[0.036
K. K. B | B | Ge || Ge | Grim][ Gra [ Werw || Wram
MPam'? | MPam!? - - | | Jm? || Jm? || Im? || Jm? | Nm | Nm
07678 || 1112 ][-0.105 ] 0.05]|[ 17.95][37.64][ 19.07 [64.42]|[ 0.288 [0.972
20 T T T T T T 20 T T T T T T
ITI_T_26d_4.txt—-orig.out dP St
ITI_I_28d_4.txt-——smart . out
15 F . 15 |
10 = 10 L
a o a o
o ; ; ‘ ; ; ; . ‘ ; i i i
] 0.5 1 1.5 2 2.5 3 3.5 1 1.5 2 2.5 3 3.5

Obr. A.16: Vstupni a vystupni data vlivu matrice testu III I 28d 4
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Filel Fle2| W [ B s [ a] M J[ 2 JJe_a @W ][ 2W || E | Posse,m |[demmx
mm || mm |mm|| mm | mm | kg/m® || mm || mm | mm mm | GPa kN mm
LI 28d 5oxt| - |[151.2][149.6] 500 |[549.6 | 50.7][2485.8 ||[ 132.6][81.86 | 0,3353 |[0.8767][29,57] 20.7 | 3.1
Ki. Kice B B. G, Ge. Gl || GFm ||| WrLm || WEm
MPam'?[MPam!?][ - - M | [ v [y || Nm ][ Nam
1955 || 26,68 ]-0.0956]0.947]|[ 120.2 ][ 2.407e+04][ 3446 | 3446]|[ 518 | 518
23 T T T T T 23 7 T T T
111_1_28d_5.txt-—-orig.out 3 dP ot
ITI_I_Z&d_T.txh---smart.out
20 - .l
15 .l
10 .l
. |
10
. . . . ; ; ;
0 0.9 1 1.0 z 2.9 3 3.0 3.3
Obr. A.17: Vstupni a vystupni data testu III 1 28d 5
Filel File2| w || B s . | a M [ 2 Jlae-a aW [aW [ E | Pusc | dpmas
mm || mm |[mm| mm | mm kg."m3 || mm || mm mim mm GPa kN mm
1 28d Suxe|| - | 151.2][149.6][500][549.6][50.7 |[2485.8 ][ 77.95[27.25 | 0.3353 || 0.5155 ][ 38.09 || 11.06 |[0.079
K Kiee B | B. [ G || G |[Grrm| Grm [ WrLm [ Wrm
MPam!? | MPam!? - - HI.'m2 Jm? || Vm? || Jm® |N.m N.m
1.051 || 1761 |[-0.0956][0.129]|[28.99][81.45 ][ 39.86 ][ 145.2 ]| 0.599 || 2.18
25 T T T T T 258 T T T T T T
ITI_I_26d_5.txk-——-orig.out P/t
i III_I_28d_5.txt-——smart.out
20 - a 20
15 - a 15-:‘:
10 H a 10
5 1 5 lo
. ; ; . . . . ; ‘ ‘ i i
i 0.5 1 1.8 2 2.5 3 3.8 1 1.5 2 2.5 3 3.5


http://IIJ._I_28d_5.lxi
http://MPa.ni1

A.2. SADAIII_1_28D
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Filel File2| W [ B s L [ a] M | a Jac-a][ W || 2/W | E |[Puem || dbmas
mm | mm |mm| mm | mm || kg/m® || mm || mm | mm mm | GPa| kN mm
[T T 28d 6axt| - | 149.6||150.2] 500 || 551.1|[48.1 || 24556 ||| 135.3 || 87.2 || 0.3215 [ 0.9044 || 44.3 || 12.18 || 2.1

Ki. Kl B B. G, GFlLm | GFm ||| WFLm | WFm
MPam!? | MPam!? - - | T/m? Tim® Tm® || Tm® | Nm | Nm
1129 | 2345 [-0.111][1.13]|[28.78 ][ 1.241c+04][ 1291 1201 19.7 [ 19.7
14 T T 14 - T T T
TTI_I_28d_6.txt-—-orig.out : dP/dt
12 | J 17 b I11_I_28d_f.txt---smarf, out
10 H o 10 -
g ml G
[ o [
4 . 4
. ml z
1@
0 ‘ ‘ ‘ ‘ .
0 0.5 1 1.5 2 2.8 2.8
Obr. A.19: Vstupni a vystupni data testu III 1 28d 6
Filel File2| w || B [s] . | a M 2 J2e-a][ aW [ a/W || E | Possm ][ GPmae
mm || mm ||mm| mm || mm kg.’m3 ‘ | mm || mm mm mm GPa kN mm
M1 284 6xt| - | 149.6]150.2][500]551.1][48.1][2455.6|[69.5 ] 21.4 |[0.3215 | 0.4646|[42.42] 1008 |[0,054
K. Kice B B. G: || Ge || GFlum | GFam ||| WrLm || WEm
MPam!? | MPam!? - - | | Im? || Jm? || I || m? | Nm || Nm
09366 || 1.388 [ -0.111]0.0639]][20.68] 45392331 ] 138 ||[ 0355 ][ 2.1
14 T T T T 14 T T T T
ITI_1_28d_f.txt——orig.out dPAdt
12 4 12 T11_1_28d_f .txt-—-smart .out
10 - . 10
g h 5]
[ . [
4 . 4
2 1 z Ja
o ; ; ; ; o ; i i
] 0.9 1 1.5 z 2.9 1 1.5 Z 2.9

Obr. A.20: Vstupni a

vystupni data vlivu

matrice testu III I 28d 6



A.2. SADAIII_1_28D

44

Filel Filee W [ B [s L Ja [ M J[ a JJaa-a] aW 2™ | E | Pusco ]| drauss
mm || mm |mm| mm | mm | kg/m® H mm (| mm || mm mm | GPa kN mm
O I 28d 7uxt| - | 150.1][149.8][500[550.3][49.5 |[2438.5 ||[129.5][80.17 | 0.3284 ][ 0.8625 | 23.97 ][ 18.71 | 2.8
Ki K. B || B. [ G || G |[Grim| Gra||[WeLa|[Wem
MPam'? | MPam!? - - HJ'.-'m2 T/m?® Jm?® || Iim? |N.m N.m
1755 | 2065 |-0.103][0.876 ][ 128.4][1.779c+04 ] 2745 |[2749 || 41.5 | 415
= ! ! 1111280 7 txt—-orig.ou B2r ! ! ' dP/d
1 18 1111 _78d_7 .

Obr. A.21: Vstupni a vystupni data testu III I 28d 7

Filel File2| w || B s . | a M [ 2 Jlae-a aW [aW [ E | Pusc | dpmas
mm || mm |mm| mm | mm kg."m3 || mm || mm mm mm GPa kN mm
I I 28d 71t 150.1][ 149.8][500 | 3503 |[49.3 ][2438.5 [ 70.83 ][ 21.53 || 0.3284 || 0.4718 ][ 35.05 || 9.682 |[0.064
K Kiee B || B. |[[ G || Ge |[Grim]| Gra|[WrLe |[Wem
MPam!? | MPam'? - - ‘ Jm? || Jm® || Vm? | Im? | | Nm || Nm
09142 | 136 ][-0.103][0.0720]|[23.84][52.77 ] 26.76 ][ 128 ||[ 0.404 || 1.3
20 T T T T T 20 T T T T T
TTI_T_28d_7 .txt-—-orig.out dP k.
ITI_I_28d_7.txt-——smart.out
15 ml 15 |
10 o 10
jal . a
1@
0 ; ; ; ‘ . ; ; i i
] 0.5 1 1.5 2 2.5 3 1 1.5 2 2.5 3

Obr. A.22:

Vstupni a vystupni data vlivu matrice testu III_I 28d 7



A.3. SADAIII_I_28D_W
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A.3 Sadalll_I 28d_ W

Filel File[w| B [[s| L | a M 2 [2e-a aW | 2W || E | Puscm | dpme
mm || mm ||mm| mm || mm kg."m3 | ‘m.m mm mm mim GPa kN mm
1284 W_lma] - |[150]151.4][500][548.6][49.9][2501.7 ]| 129][79.11][0.3327] 0.8601 | 36.62 | 2151 || 2
K. K. B B. G, Ge. GFlm || GFm ||| WFLm | WFm
MPam!? [ MPam" - vt [ v e 3l ][ Nan || Nam
2018 || 22.87 |[-0.0981] 0.865 ||[111.2][ 1.428e+04 [ 2222 |[2222]|[ 33.7 |[33.7
75 T T T T 25 - T T : :
ITI_T_28d_W_1.txt-—-orig.out - P/t
ITT_T_28d_W_1.txt---smart.out
20 o
15 | o
10 o
5 i
o
0 ‘ ‘ ‘ ‘
] 0.5 1 1.5 2 2.5 2.5
Obr. A.23: Vstupni a vystupni data testu III I 28d W 1
Filel Filee[ W[ B [s . J[a] M J[ a J[ac-a] aW [[adW || E |[Puscm | demas
mm | mm |mm| mm || mm | kg/m® | | mm || mm | mm mm | GPa kN mm
M1 28d_W_Lmt|[ - |[150][151.4][500]548.6][49.9][2501.7]|[83.27][33.37][0.3327][0.5551 |[68.14 || 11.45 [0.054
K. K. B B. G, Gee | GFLm || GFa ||| WFLa || WEm
MPam!? | MPam!? - | | Tm? || Im? || Jm? || Jm? | Nm || Nm
1.08 2,085 |[-0.0981][0.184]|[17.13 ][ 63.78][29.66 [ 1455 ||[ 0.449 || 2.21
25 T T T T 25 T T T T
ITT_I_28d_W_1.txt-—-orig.out dP it
TTI_T_28d_W_1.txt—-smart.out
20 o a0
15 | o 15 |
10 o 10
5 ml g
1@
o ; i i . ; i i
] () 1 1.5 z2 2.3 1 1.5 z 2.9
Obr. A.24: Vstupni a vystupni data vlivu matrice testu III_I 28d W_ 1



http://MPa.ni1
http://MPa.ni1

A.3. SADAIII_I_28D_W

Filel Fle2| W B[ s L [ al] M [ 2 J[a-a] oW ][ 2W | E ][Pusss,m || dpmex
mm || mm ||mm || mm || mm kg-'mj‘ | mm || mm mm mm || GPa kN mm
I 1 28d W_2.1xt - || 151/ 153|500 ]| 549.5 | 50.8 || 2474 |||| 87.32 || 36.52 || 0.3364 || 0.5782 || 4.315|| 30.05 25
Kie Kic. B B. G || Gee || GFim || Grm ||| WFLm | WEm
MPam'? | MPam"? - - | | Jm? || Vm? || Jm?® || Im® | Nm | Nm

2784 ][ 5782 |[-0.0942 [ 0.216]|[ 1796 [ 7749 ][ 3530 |[3542]|[ 54.1 || 54.3

) T

38 T T T T
. cPfdt
IIT_I_28d_W_2.txt———asmart.out

111_1_280_W_2 . txt——orig.out

-
I
1 =l
I
1wl

2.8 4] 0.5 1 1.5 2

Obr. A.25: Vstupni a vystupni data testu III I 28d W 2

Filel Fle2 [ W B][s][ L [a] M [ 2 J[a-a] aW [ 2W [ E | Pusx,m | Gomar
mm || mm || mm | mm || mm | kg/m’ || mm || mm mm mm | GPa kN mm

I 128d W 2wt - ][151] 153 [500][549.5 ]| 50.8 | 2474 ||[ 67.14 ][ 16.34 | 0.3364 || 0.4447][ 39,39 || 9.721 | 0.05

M K. | K. | B B. || Ge | Gee |[Grrm] Gra |[[ Wrtm [ Wem

MPam!? | MPam!? - - HJ.-'m: Jm?® || ¥m? || Jm? |'_\'.m N.m

09094 | 1222 |[-0.0942][0.0377]|[ 21 J[37.94][19.36][120.6]][ 0.297 ][ 1.85

et} T T T 35 T T T T
ITI_I_28d_W_2.txt—orig.out I dPfdt
a0 b i | II1_I_23d_W_2.txt---smart.out
el -
20 - ul 20
15 - 15
160 1 5 10
i /\N . 5
o 1 i i o 1 i i
L] 0.5 1 1.5 2z 2.5 1 1.5 2

Obr. A.26: Vstupni a vystupni data vlivu matrice testu III I 28d W



A.3. SADAIII_I_28D_W

47

Filel Filee| W [ B [ s = Ja][ M [ & Ja-a aW [[a/W [ E | Prsss,m |[dpmas
mm || mm |mm| mm |mm| kg/m’ || mm || mm | mm mm || GPa| kN mm
I 1 28d_W 3.mt][ - |[150.8][150.2][500 5493 | 50 |[2474.9]|[95.96][45.96 | 0.3316|[0.6364 |[4.34] 24.17 |[ 2.7
K. Kice B B. Ge || Ge: || GFLm || GFa ||| WFLa || WEm
MPam'? | MPam'” - - HI.-mz Tm? || Im?® || I'm? | Nm || Nm
2259 || 598 |[-0.0998] 0.304]|[ 1176 ] 8240 3336 |[3336]|[ 505 ][ 50.5
29 T T T 25 T T T T T
’ I =AW _5 . txt-—-smart .out
I
.
1wl
1 5 b )
|
o ‘ . . ; ; o Voo i i i
0 0.5 1 1.5 2 2.8 3 Q 0.5 1 1.5 2 2.8 3
Obr. A.27: Vstupni a vystupni data testu III I 28d W 3
Filel Filx]| W [ B [ s L Jla] M J[a [ac-a]| #W [a/W || E | Puax | Gpuma
mm || mm ||mm| mm ||mm kg."m3 ||mm mm mim mm GPa kN mm
L1284 W 3o - |[150.8][150.2][500][549.3] 50 ][2474.9]|[83.9 ][ 33.9 |[0.3316 [ 0.5564 | 42.18 | 9.978 |[0.077
K. Kiee B | B. [[[ G |[Ge | Criml Gram || WrLa [Wra
MPam!? | MPam'? - - ‘ | Jm? || Jm? || m? || Jm? | | Nm || Nm
09403 || 1828 ][-0.0998][0.185]|[20.96][79.2 ][ 38.12 | 154.9] 0.577 | 2.35
25 T T T T T 25 T T T T T
IT1_T_28d_W_3.txt-—-orig.out dP k.
ITI_I_28d_W_3.kxt———smart.out
20 - 20
15 | o 15 |
10 H o
. | |
] 0.5 1 1.5 2 2.5 3 1 1.5 2 2.5 3

Obr. A.28: Vstupni a vystupni data

vlivu matrice testu III I 28d W 3



A.3. SADAIII_I_28D_W

Filel Filee W [ B [s] | a ] M J[a]a-a] aW [a/W | E |[Puus,m ]| drmas
mm || mm |mm| mm || mm || kg/m’ | |mm mm mm | GPa kN mm
1 28d_W_4nat]| - |[150.1][1513][500]549.4][48.8] 24695 ||[ 131 ][ 82.2 |[0.3251 ][ 0.8728][29.86 [ 22.58 | 32

Ki. Kice B B. G, Ge. GFlm || GFm ||| WFLm || WEm
MPam'? | MPam'” - - | | Tm?® Tim® Tm? || I'm? | Nm || Nm
2076 || 2772 ][-0.107][0.927 ][ 144.4][2.574c+04 | 3996 |[3996]|[ 613 ][ 61.3
29 T T T T T 25
ITI_T_28d_W_d . txt-—-orig.out :
20 ml 0
15 - . 15
10 . 10
5F . a
0 ; ; ; i i i .
0 0.5 1 1.5 2 2.8 3 3.8
Obr. A.29: Vstupni a vystupni data testu III 1 28d W 4
Filel Fiee| w | B [s] . | a M 2 Jze-2] aW [ 2dW || E | Puscm | dPmar
mm || mm ||mm| mm || mm kg.m3 | | mm | mm mm mm GPa kN mm
L1284 W 4o - |[150.1][151.3][500][549.4][48.8 [ 2469.5 ||[ 71.74 ] 22.94][0.3251 | 0.4779 | 48.17 ][ 10.61 |[0.052
K Kiee B | B. |[[ G || G |[Grim] Gram |[WrLm|[Wrm
MPam!? | MPam'? - - ‘ | Jm? || Vm? || Im? | Jm? | Nm || Nm
09828 || 1502 ][-0.107][0.0806 ]|[20.05][46.85 | 23.48][118.8]|[ 036 || 182
25 T T T T T 25 T T T T T
ITI_I_28cd_W_4.txt-—-orig.out dP k.
ITT_T_28d_W_4.txt——smart.out
20 o 20 F
15 | o 15 |
10 o 10
5F hl 5
0 ; ; ; ; ; ; . ‘ ‘ i i
] 0.5 1 1.5 2 2.5 3 3.5 1.5 2 2.5 3

Obr. A.30: Vstupni a vystupni data vlivu matrice testu III I 28d W 4




A.3. SADAIII_I_28D_W

Filel Filee W [ B [ s Ja ] M | 2 JJaama]| @W [ 3/W || E | Pussc.m || dpumax

mm mm mm | GPa kN mm

I I 284 W 5.t 19, 43.68][0.3342][0.6233 |[3.466 | 24.93 | 32
Ki. Kiee B | B. |[ G | Ge |[Grrm | Gra [|[Werm |[Wesm]

MPam!”? | MPam'? - - HI.-mz Jm® || Jm?® || Tim? |N.m N.m
2332 | 5.806 ][-0.0969] 0.283 || 1569 [ 9725 [ 4087 ][4087]|[ 619 ][ 61.9

23 T T T
N P/t

ZI_28d_W_5.txt---smart .out

Filel Fie2|| w | B | s] . | a M [ 2 J2e-a aW | W || E | Puasm | paa

mm || mm ||mm| mm | mm| kg m’ | | mim || mm i mim GPa N mm

I 1 284 W_5mt - 1511 || 1506 500 || 549.6 || 50,5 || 2460,7 ||| 72.26 || 21,76 || 0.3342 | 0.4782 || 39.04 || 8579 |/ 0.051
K. K. B B. G, Ge: || Grim || GFa ||| WFLm || WEm
MPam'? | MPam'? - - | ‘ Tm® || Jm? || Jm? || Jm® | Nm || Nm

08112 || 1.212 |-0.0969][0.0802]| 16.86 [37.64] 18.98 | 168.8]|[ 0.288 ][ 2.56

23 T T T T T 29 T T T T T T
ITI_I_28d_W_5.txt———orig.out dPAdt
ITT_I_Z8d_W_5. txt---zmart._out
20 1 20
15 - 1 15
10 - 1 10k
g 1 g
0 L L L H H H o L L i i i
i 0.9 1 1.9 Z 2.0 3 3.0 1 1.0 z z2.9 3

Obr. A.32: Vstupni a vystupni data vlivu matrice testu III I 28d W _5


http://MPa.ni1
http://III_I._28d_W_5.txt

A.3. SADAIII_I_28D_W
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Filel Filee W [ B [s L] a [ M J[ a J[a-a]aW][aW | E |[Puswm| dem
mm || mm ||mm | mm| mm || kg/'m’ | ‘ mm || mm || mm | mm [ GPa kN mm
I I 28d W 6txt| - ||150.6] 1514500 | 550 494 2457.8 ||| 84.83 || 3543|0328 || 0.5633 || 4.758 || 26.55 || 1.9

K. Kie. B B. Ge | Gee | Griwm || GFm ||| WFLa | WFm
MPam!”? | MPam'? - - | | Im? || ¥m? || Im? || m® | Nm | Nm
2443 | 4912 |-0.104][0.195 ][ 1254 5070] 2343 ][2343 || 35.9 |[35.9
30 . . . . . . . . 30 . . . . . . .
[11.1_28_U_6.txt-—arig.out P /it
ITI_T_Z&d_W_&.tyt-—-smart .
25
-
15 f
10 f-o-fs
5t : :
M 4
o o0z 04 06 o0& 1 12 1.4 15 18 2
Obr. A.33: Vstupni a vystupni data testu III I 28d W 6
Filel File2| W [ B [ s a | M [ 2 JJaca[ oW [aeW | E | Puscym | dmas
mm || mm || mm || mm| mm | keg/m’ H mm || mm || mm mm | GPa kN mm
I I 284 W_6.tx=t - 15306 || 151.4 | 500 || 550 || 49.4 || 2457.8 || 82.86 || 33,46 || 0.328 | 0,5502 || 43,53 || 9.797 || 0,071
Kre Kiee B B. G || Ge | GFim || Grm ||| WFLm | WEm
MPam'? || MPam®? - - | | Jm? || Im? || Jm? || Jm? | Nm || Nm
09096 ][ 1.747 |[-0.104]0.177]|[19.01 ] 70.08 ] 32.85][110.6]|[ 0.503 ][ 1.7
30 : : : 30
I11_1_28d_U_6.txt-—arig.out P /ot
. IIT_1_Z8d_W_f.txt-——smart .out
e 1 sE
20 f 1wl
15 1 15p
10 f {1 1w}, 1
5 . 5
o ; ; i o i i
o 0.5 1 1.5 2 1 1.5 2

Obr. A.34: Vstupni a vystupni data vlivu matrice testu III I 28d W _6



A.3. SADAIII_I 28D W 51
Filel File W [ B s L Ja | M [ a Ja-a[aW] aW | E |[Pusxm | domar
mm | mm ||mm| mm || mm | kgm?® | | mm || mm |mm| mm | GPa kN mm
111 28d_W_7.txt |49.6]2464.3 ||| 136.7 ] 87.08 | 0.33 | 0.9094 | 44.66 || 1627 | 3
Ki Kic. || G || WeLn | Wem
MPam'? | MPam'? - - | T/m? J/m? Jm?® | Jm? ‘N.m N.m
1509 | 3328 ][-0.101][1.16]|[51.02][2.48=+04 ][ 2681 2681 ] 41 | 41
138 T T T T T 18
IIT_I_28d_W_7.txt—orig.out :
16 - 1 16 —
14 ul 14
12 a 1z
10 1 10
8 ul g :
& . 6l
4 | - 4
2 1 2 1o
o . . . . . . 0
o 0.5 1 1.5 2 2.8 3 3.8 3.8
Obr. A.35: Vstupni a vystupni data testu III I 28d W 7
Filel File2 W [ B [s L Jla] M [ 2 J[2-a][aW][ 2W [ E |[Puss,m ][ domas
mm || mm |[mm| mm | mm || kg/m’ | | mm || mm |mm| mm || GPa kN mm
L 128d W Teat] - [[1503][151.9] 500 | 549.8][49.6 | 2464.3 ||[ 72.02] 22.42 | 0.33 |[0.4792][ 55.16 || 1L.17 |[0.048
Kie Kiee B B. Ge | Gee || Grrm|| Grm ||| WFLm | WEm
MPam'? | MPam!? - - | ‘ Tm? || Im? || Jm? || Im? ‘ N || Nm
1,04 1576 |[-0.101][0,082 ]| 19.62][45.03 | 22.43 |[159.3 ]|[ 0.343 | 2.44
i ! ! 11T 28d W7 .txt—orig.out s ! ! ' ‘ PJdt
16 1 16 | TIT_I_26d_W_7.txt-—-smart.out
14 - 1 14
12 - q 12 |
10 8 10 ]
8 1 g f
I 1 s I
4 . 4F
2 . 2 | q0
0 . . . ! . . 0 . . . . !
0 0.5 1 1.5 2 2.3 3 3.8 1 1.5 2 2.5 3 3.3
Obr. A.36: Vstupni a vystupni data vlivu matrice testu III I 28d W 7


http://MPa.ni1
http://MPa.ni1

A.4. SADAIII_I_126D 52
A.4 SadaIll_1 126d
Filel Filee W [ B [s L J[a | M | a J[a-a] oW [a/W | E |Puscm | domes
mm || mm |[mm| mm || mm kg.'m3 | | mm || mm mm mim GPa kN mm
O 1 126d Loxe| - [150.6][150.3 500 |[549.7][45.8] 2450.9]|[ 136.6 ] 86.77][0.3307 [[0.9068 |[42.37 | 16.08 || 3
K. K B | B || G Gee || GrLu || Gram || WrLa [ W
MPam? [MPam®| - | - |0’ ][ i’ | v [5m? |[ Nm [ Nam
1505 ][ 3177 ][-0.101][1.14]|[53.49][2.382e+04 ][ 2612 | 2892 39.6 | 43.8
1d T T T T T 168 T T T T T
ITI_T_126d_1.txt—-orig.out : dP/fdt
16 - o 16 - ITI_T 126d_1.txt- =
14 F 1
1z al
10 n
s |
p |
4 F 4
z b 1 40
o 0.8 1 1.5 2 2.8 3 3.5 2.5 3 3.8
Obr. A.37: Vstupni a vystupni data testu III I 126d 1
Filel Fle2| W [ B [s L a] M [ a [aa aW [a/W] E |[Puscm | demas
mm || mm |mm|| mm | mm | kg/m’ H mm | mm || mm | mm || GPa kN mm
OL I 126d_Lust|[ - |[150.6][150.3 ][ 500 [549.7[49.8][2450.9]|[ 72.74] 22,94 ][0.3307 |[0.483 [[43.92 ] 11.87 ][0.065
K. Kr.. B B. G. | G ||GFLm|| GFa ||| WFLm || WEm
MPam!? || MPam!? - - | |J.-'m‘ Im? || Im? || Im® | | Nm || Nm
1115 | 1706 | -0.101][0.0868 ]|[ 28.3 |[66.29 || 33.4 || 161.6]|[ 0.506 |[ 2.45
ik} T T T T T T 1a T T T T T T
ITI T 126d 1.trt-—-orig.out oPSdt
16 r . 16 TIT_I_126d_1.txb--—zmart .out
14 - . 14
1z F .l 1z
10 a 10
g .l g
8 8 6 I
4 - 4
2 E 2 10
o : i i i i i N i i ‘ i i
4] 0.5 1 1.8 2 2.5 3 3.8 1 1.8 2 2.5 3 3.8
Obr. A.38: Vstupni a vystupni data vlivu matrice testu III I 126d 1



A.4. SADAIII_I_ 126D

53

Filel Filee W [ B [s] . | a] M | 2 Ja-a]| W [ aW | E | Pusc.m | demss
mm || mm |mm| mm || mm | kg/m’® | | mm || mm || mm mm | GPa kN mm
O 1 126d 2| - |[150.5][150.1][500 |[549.5 | 50.4][2445.2 || 75.66 | 25.26 ][ 0.3349 ] 0.5027 | 46.54 | 1338 |[0.075
K. Kice B T‘ ,T(G—ce GrLm a‘ ’m Wrm
MPam!? | MPam!? - - | | Tm? | Jm? || Im? || I'm? | Nam || Nm
1272 ][ 2.049 J[-0.0957][0.113]|[34.77][90.16][45.47 | 2264 |[ 0.683 || 34
1 ! ! [11.1_126d_2 txt——orig.out B ! ! ' ' Pt
i 17 : ITI_I_126d_2.txt-—-smart.out
= 10
al G
= &
4 . 4
Z2r al z
00 0.‘5 1I 1.‘5 2I 2‘5 3I 3.5 ¢
Obr. A.39: Vstupni a vystupni data testu III 1 126d 2
Filel File2 W [ B [ s L Ja] M [[[ 2 Jlze-a]| oW | 2W | E |[Puss,m ][ demas
mm || mm |mm| mm | mm| kgm’® ‘ | mm || mm mm mm | GPa kN mm
I 11264 26| - | 150.5][150.1] 500 | 549.5 | 50.4 [ 2445.2 ||| 72.07 || 21.67 ][ 0.3349 | 0.4788 | 43.97 || 12.14 || 0.065
MPam'? | MPam'? - - | | Tm? || Jm? || Jm? || Tm® | Nm || Nm
1155 | 1.726 [-0.0957]0.0815|[30.35 | 67.79][35.09 | 189.2 ||[ 0.527 ] 2.84
14 ' ' 111_1_1260_2 . txt——orig.out " [ ! ! ' dF. it
12 i 12 III_I_i26d_2.txt---smart.out
10 . 10
g o g
B ml [
q o 4
2 . z Ja
00 0:5 1‘. 1‘5 2I 2‘5 3I 3.5 ’ 1I 1:5 é 2:5 3I 3.5

Obr. A.40: Vstupni a vystupni data vlivu

matrice testu III 1 126d 2
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Filel Fie2| W [ B [[s L [ a] M [ a [ac-a]| oW [a/W | E |[Pusx.m |[demar

mm | mm ||mm| mm || mm || kgm® | | mm || mm | mm mm | GPa KN mm

O 126d 3ot - ][149.8][150.7] 500 |[545.4][50.8 [ 2433.2]|[ 135.6][84.79][0.3391 [ 0.9051 [[44.76 || 14.43 | 2.5
Ki. Kie. B |[B. | G | Gee | Grum ]| Gra ||[WevLe |[Wra]
MPam'? | MPam'? - - || T/m® T/m® Tm? || Iim? | Nm || Nm

1391 | 27.92 |-0,0903 | 1.13]|[43.22 [ 1.742+04][ 1915 |[3051 | 28.6 |[ 45.5

16 T

T IIT_I_1260_3 txt——orig.out ] T apdt
14 . 14 f 3. tut-——gm
i1z h 1z ;
10 . 10 !
3 i 8
6 1 6l
L - '
H 1 s V7
1] 0.5 1 1.5 2 2.5 3 3.5 4 ] 0.5 1 1.5 2 2.5 3 3.5
Obr. A.41: Vstupni a vystupni data testu III 1 126d 3
Filel File| W [ B s L J[a] M J[ a J[ac-a aW [[adW | E ][ Puagm | d2mas

mm || mm ||mm|| mm || mm | kg/m® H mm | mm mm mm GPa kN mm
III_I_126d_3.txt . : A][50.8][2433.2]|[ 74.73][23.93][0.3391 | 0.4988 | 41.83 || 11.64 |[0.072

Ki. Ki.. B B, G: | Ge | GFrm || Gra ||| WrLa | WEm
MPam'? | MPam'? - - | | Jm® || Jm J/m? | Nm | Nm
1124 | 1768 |[-0.0903 [0,108]|[30.19 ][ 74,71 ][38.08 |[139.9 || 0.568 ][ 2.09

16 T T T T T T T 16 T T T T T T T

ITI_I_126d_3.txt--—orig.out dP it

1d - 14 I IT1_T_126d_3.txt—smart.out
12 .l 1z
10 n 10
g n g
[ a [
4 - 4
2 ml z

0 L L . H H H o L L i i I i

Q (1] 1 1.0 z 2.3 3 3.0 4 1 1.0 2 2.3 3 3.3

Obr. A.42: Vstupni a vystupni data vlivu matrice testu III I 126d 3
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Filel Filee| W[ B s L | a| MIJ[a[a-a]aW ] aW]|[ E |[Puumn|dems
mm || mm |mm| mm || mm | kg/m® ‘ | mm || mm | mm mm | GPa kN mm
I T 126d 4tst| - || 150.5) 1513 ] 500 549.7)50.4 || 2446.4 ||| 137.2 | 86.84 || 0.3349 |/ 0.0119 || 4832 ] 1398 || 26

K. Kice B B. G, Ge. Grlw | GFm ||| WFLn | WEa
MPam'? | MPam'? - - | | T/m?® T/m? Jim?® || Iim? | Nm || Nm

1318 | 29.93 [-0.0957 1,19 ]|[35.54 ][ 1.854c+04][ 1905 ][2303 || 28.8 ][ 34.9
14 14

T
i_d .txt-—-orig.out

T
dF7dt

I_I 1260 d4.txt-—-smart.out

12 .l 1z
10 a 10

8 1 ol

6 . [ :§

4} . 4 :5

1 T VA

00 0:5 :II. 1:5 2I 2:5 3I 3.0 00 0:5 :lI 1:5 Z‘ 2:5 3I

Obr. A.43: Vstupni a vystupni data testu III 1 126d 4
Filel Fil2| W [ B s L Ja] M [ & Jacca]| W [2W | E |[Preems|[Pmaas
mm | mm |[mm| mm || mm kg"m3 H mm (| mm mm mm GPa kN mm

1 126d 4] - |[150.5] 151.3][500 [ 549.7 | 50.4 ][ 2446.4 || 70.56][20.16 ][ 0.3349 ][ 0.4688 | 45.63 ][ 12.07 | 0.06

K1 Kie. B B. | G | Ge |[Grim | G |[Wrin || Wi |
MPam'? | MPam'? - - | | Jm® || Jm? || Jm? || Jim? | Nm | Nm

114 | 1653 ]-0.0957][0.0686]|[28.48[59.85][30.86 [ 152.9 ]|[ 0467 [ 2.32
14 ! ! ! TI1_1_1260_d . txt——orig.out 1 ! ! ! ' Pt
12 |k i 12 4 ITI_I 126 d.txt--—smart.out
10 a 10 -

g a g

& .l &

4 a 4

2 a 2

00 0.3 jl. 1‘5 2I 2:5 3I 3.8 ¢ 1‘. 1:5 2I 2:5 3I

Obr. A.44: Vstupni a vystupni data vlivu

matrice testu III I 126d 4
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Filel File2| W [ B s L J[a] M [ a Jac-a| aW [[adW | E |[Puscm | demas
; mm mm mm || GPa kN mm
I I 234 W S5t 1150, 43,07][0.3384][0.6253 |[3.564 ][ 24.93 |[ 3.2
K. K. B B. G. | G | GFLm || GFa ||| WFLm | WEm
MPam!? || MPam®? - - | ‘ Vm? || Vm? | Im? || Im? | Nan || Nm
2389 |[ 5.931 |[-0.0012][0.287]|[1601 ] 9871 4152 |[4152]|[ 619 |[61.9
25 T T T T T
dP/dt
Z1_25d_W_5.txt-—smart .out
1 b
..
1wl
1 sk
4] 0.0 1 1.3 2 2.9 3 3.0 0 0.9 1 1.9 Z 2.0 3 3.9
Obr. A.45: Vstupni a vystupni data testu III_ 1 126d 5
Filel Filee| w [ B [[s| L [ a M [ 2 J2e-a] aW [aW]| E |[Puacm || dpaa
mm | mm |[mm| mm || mm kg.’m3 | | mm || mm mm mm | GPa kN mm
LI 126d 5o - |[150.1] 150.2][500][551.3 [[50.8|[2458.1]|[70.24][19.44 ][0.3384 [ 0.468 | 36.89 | 0.548 [[0.059
K. Kree B B. Ge || Gee || GFLm || GRm ||| WrLm || WEm
MPam'? || MPam®? - - | |J.-'m‘ Tm? || Jim? || I/m? | Nam || Nm
09231 || 1322 ][-0.0912][0,0678 ][ 23.1][47.4] 24,3 |[104.3]|[ 0362 ] 1.56
28 T T T T T T 28 T T T T T
ITI_I_126d_5.txt---orig.out dP /it
II1_I_126d_3.txt-——smart.out
20 b 20 -
15 F 1 15 F
10 ul 10
5 4 5 1@
. ; ‘ ; i i i . ; ; ; ; ‘
4] 0.8 1 1.5 2 2.5 3 3.8 1 1.5 2 2.8 3 3.5
Obr. A.46: Vstupni a vystupni data vlivu matrice testu III I 126d_5
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Filel File2| W [ B [[s]L|a | M | a JJac-a aW [ a/W || E |Pusxw|[deua
mm | mm ||mm |mm| mm | kgm’ | | mm || mm | mm mm | GPa kN mm
I 1 126d 6.t - |[150.2]150.8][500 | 550 || 48.9 ] 2454.1]|[ 135.6] 85.75 ][ 0.3322 ] 0.9031 || 33,32 18.07 | 4
K. Ki. B B. G, Ge. GFlm || GEm ||| WFLm || WEm
MPam2[MPam®[ - [ - J[iml] im? | vl [5md|| N [ N
1,698 |[ 3363 |[-0.0987 | 1.12][86.55][3.395c+04] 3887 |[3887 ]| 58.8 | 58.8
20 T T T T T T 0 T T . T T T T
III_1_1&6d 6. txt——-orig.out : dP/dt
18 | TIT_I_126d_6.txk——=
)
3 3.5 4
Obr. A.47: Vstupni a vystupni data testu III 1 126d 6
Filel File2| W [ B [ s a ] M [ a Jlz-a] aW [ 2W | E |[Pasm| dems
mm || mm ||mm | mm| mm || kg/'m’ | | mm | mm mm mm [ GPa| kN mm
I I28d W 6axt|| - | 15021509 500 550 || 49,9 | 2454,1 ]| 83,01 | 33,11][0,3322 | 0.5527 || 44.4 ]| 9.797 |[0.071
K1 Kice B B. G: || Gee || Grom || Gram ||| WFLm | Wrm
MPam'? | MPam"? - - | Jm? || Jm® || Jm® || Im® | Nm | Nm
09264 | 1,775 |[-0.0987][0.18]|[19.33 [ 70.92][33.25 ] 112 |[ 0.503 ][ 1.7
20 T T T T T T T 0 T T T T T T T
TII_I_28d_W_6.txt-—-orig.out dP/dt
IT1_I_2Bd_W_6.txt-——smart.out
15 8 15
10 - . 10 1
Sr . g
0 0.5 1 1.5 2 2.5 3 3.5 4 1 1.5 2 2.5 3 3.5

Obr. A.48: Vstupni a vystupni data vlivu matrice testu III I 126d_6
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Filel Filee[ W[ B [ s L] a ] M J[ a Ja-a aW [[a/W | E | Puss | dpmme
mm | mm ||mm | mm| mn | kegm’ | mm | mm | mm mm | GPa kN mm
I T 126d 7axt| - || 151][ 1503 || 500 || 550 || 50,8 || 2445.1 ||| 129.1 || 78.33 || 0.3364 || 0.8551 || 40.16 || 1949 | 16

K. K. B B. G: || Ge || GFLm || GFm ||| WFLa | W
MPam'? | MPam'? - - | ‘ Jm® || Im? || Jm? || Im? | N || Nm
1842 || 19.62 [-0.0942]0.842]|[84.51 9388 ][ 1492 [[1495]|[ 22.5 || 225
20 T T . T T T T 20 [~ T . . . . . T
ITI_I_126d_7 .txt---or i .
. 18 ITI_T 126d_7.txts
4 40
1.4 1.6 1.2 1.4 1.6
Obr. A.49: Vstupni a vystupni data testu III I 126d 7
Filel File2[wW| B [[s|L] a M [ 2 JJac-2 W [2/W || E | Puccn dpme
mm | mm ||mm || mm | mm | kgm H mm | mm | mm mm | GPa kN mm
01 126d Test]| - |[151][150.3][500][550 [ 50.8][2445.1]|[79.96 | 29.16][0.3364 [ 0.5295 |[49.51 | 11.44 |[0.067
K. K. B B. G, G || GFLm | GFa ||| WFLa || WFm
MPam!'? | MPam'? - - | | Im? || Im? || Im?® | Im? | Nm | Nm
1087 | 1903 [-0.0942][0.148]|[23.86 ] 73.14][ 355 | 136 ]|[ 0.535 | 2.05
20 T T T T T T 20 T T T T T T
III_1_126d_7.txt——-orig.out dP ot
ITI I 126d_7.txt--—smart.out
15 ml 15 |
10 - n
5 |
10
0 0.2 L) 0.6 0.8 1 1.2 1.4 1.6 0.6 0.8 1 1.2 1.4 1.6

Obr. A.50: Vstupni a vystupni data vlivu matrice testu III I 126d 7
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A.5

Sada III II 7d

Filel Fil2| W | B s L J[a ] M [ 2 Ja-a] aW J[2W [ E |[Prucm| Gemae
mm || mm ||mm| mm || mm lcg.'m3 | | mm || mm mm mm GPa kN mm
OI_7d_le| - | 150.2][151.2][500] 550.8][49.5][2442.6]|[ 120.1 ][ 79.61][0.3296 | 0.8596 | 26,36 || 13.62 || 1.8
Kie Kiee B | Be [ Gc | Gee | Grim | Grm || Wrtw [ Wem
MPam'? || MPam'? - - | | Tm? || Jm? | Im? || Im? ‘ Nm || Nm
1271 | 1444 [-0102]0.g62]|[61.20][ 7911 ] 1271 | 3190 19.4 | 486
14 14 T T T T T T T
12 I :: ITI_TI_7d_1.txt-——smart.out
10 10
g g
[ 6
4 g 4
2 ul z
L 0
00 0.‘5 :1‘. 1.‘5 2I 2.‘5 3I 3.‘5 4 00 ‘ 0.‘5 1‘ 1.‘5 2‘ 2.‘5 3I 3.‘5 4
Obr. A.51: Vstupni a vystupni data testu III _II 7d 1
Filel Fil2| W | B [ s L Jla ] M [ 2 -2 W [ 2W | E |Puucm | dpaac
mm || mm |[mm| mm || mm lscg-'m3 | | mm || mm mm mm GPa kN mm
IL1_7d_Lm| - | 150.2][151.2][500][550.8 |[49.5 ][ 2442.6]|[ 75.31][25.81][0.3296 | 0.5014 |[31.22 || 8.029 |[0.066
K Kiee B || B. | G || Gee |[Grrm| Grm [ Werm [ Wrm
MPam'? | MPam'? - - || Jm? || Jm? || Jm? || Im? | N || Nm
07548 || 1227 J[-0.102][0.111 [ 18.24][48.21 [[23.74 | 110.5 ][ 0.361 | 1.68
" ' ' ' T I1I_I1_7d_1 bxt—-or ig.out " ' ' ' ' ' T apsdt
ol | 1 II1_11_7d_1.txt——smart.out
10 .l 10
8 a g
[ n G
4 ml 4
2 s 2 q0
00 0.5 1‘. 1:5 2I 2:5 3I 3‘5 4 00 :1‘. 1:5 2I 2:5 3I 3:5 4

Obr. A.52: Vstupni a vystupni data vlivu matrice testu III 1T 7d 1


http://Wf1.hi
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Filel File?] W [ B [ s L Ja ] M | a JJa-a]| W [ 2W || E ][ Puss || dpumax
mm | mm ||mm|| mm | mm || kg'm’ | | mm (| mm | mm mm | GPa kN mm
IIIL7d 2| - || 14941511 500 )| 549.1|[48.8 | 24413 |||| 127.8 79.02 || 0.3266 || 0.8556 (| 22.22 || 1908 || 2.8

K. Kice B B. G, Ge. Grlw | GFm ||| WFLn | WEa
MPam!”? | MPam'? - - | | T/m?® T/m? Jim?® || Iim? | Nm || Nm
1779 ][ 1951 J[-0.105 [0.845]|[142.4 [ 1.713c+04] 2871 |[2983 | 43.6 || 453

T T 20 T T T T T
TTI_TI_7d_2.txt-—o -
1 18 ===amart.out
ml 16
ml 14
. 12
8 10 Hf
i I
4 4 ':.
| N /’Mﬂvﬁ/——«-
L 0 i i i
2.8 3 2 2.8
Obr. A.53: Vstupni a vystupni data testu III _II 7d 2
Filel File2| W [ B [ s L | a ] M J[ 2 J[a-a]| W ][ 2W | E ][ Pusss,m || dpaex
mm | mm |[mm| mm | mm kg.-'rn3|| mm | mm mm mm || GPa kN mm
OLI 7d 2eet|| - |[149.4]151,1] 500 549.1| 48.8] 24413 ||| 72.28 ][ 23.48 || 0.3266 |[ 0.4838 | 31,68 | 9.226 |[0.071
MPam'? | MPam'? - - ||I-'m2 Tm? || Im? | Jm? |N.m N.m
0.8666 || 1343 ][-0.105] 0.0887]|[23.71][56.95 [ 28.74 | 118.5]|[ 0.437 ] L8
20 T T T T T 20 T T T T T
IT1_II_7d_Z.txt—-orig.out . dP/dt
ITI_II_7d_2.txk-—-smart.out
15 - o 15 1
10 T 10 |
L] = g
. ; ; . . o ‘ ; i i
] 0.5 1 1.5 z 2.5 3 1 1.5 z 2.5

Obr. A.54: Vstupni a vystupni data vlivu matrice testu III _II 7d 2
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Filel File?] W [ B s Jla] M [ a J[ac-a aW [[a/W] E | Puss,m ][ dpmas
mm | mm ||mm|| mm ||mm| kg/m® | mm || mm | mm | mm || GPa KN mm
I I1 7d 3axt|| - || 150.5][149.8| 500 || 549.1| 50 || 2451.4 ||| 127.3 ] 77.32 ]| 0.3322 || 0.846 || 36.46 || 12.69 1

Ki. Kice B B. G: || Gee || GFLm || GFm ||| WFLm | WF
MPam!? | MPam!? - - ‘ | Tm? || Im? || ¥m? || Im? | Nm || Nm
1201 || 11.78 |[-0.0989] 0.804]|[39.57 3806 ][ 710.9][3029 ][ 10.7 | 45.6
14 T T T T T T T 14 T T T T T T T
TTI_II_7d_3.txk——-orig.out dPfdt
12 | i 12 | ITI_IT_7dd_3.txt---smart.out
10 a 10 :
8 .l g
[ a &
4f 1 4
2F .l Z
0 i i i i i i i N
L] 0.5 1 1.5 2 2.5 3 3.5 4
Obr. A.55: Vstupni a vystupni data testu III _II 7d 3
Filel File2| W [ B [ s L ] a] M J[aJa-a] W [ 2W || E | Pusm | Gma
mm || mm |[thm| mm | mm kg.-m3 | | mm || mm mm mim GPa kN mm
LI 7d 3.xt|| - ][150.5] 149.8[500][549.1] 50 |[2451.4]|[ 763 ][ 263 | 0.3322][0.5069 | 33.15 [ 8.755 ][ 0.07
K. K. B | B. || G || Gee |[Grrm| Grm [ WrLm || Wrm
MPam'? | MPam'? - - | | Jm? || Im? | Im? || Im? | Nm || Nm
08327 || 1368 |[-0.0989][0.118]|[20.92][56.49[27.73 |[83.24]|[ 0.417 || 1.25
14 T T T T T T T 14 T T T T T T
ITI_TI_Fd_3.txk—-orig.out dP/fdt
15 b i 12k IIT_I1 7d_3.txt——-smart.out
10 | 1 10 F
g o g :
] 9 <]
4 al 4
10
2 o 2
o 0.5 1 1.5 2 2.8 3 3.5 & 0 0.8 1 1.8 2 2.8 3.8 4

Obr. A.56: Vstupni a vystupni data vlivu matrice testu III_II 7d 3
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Filel File?] W [ B [ s L Ja ] M | a JJa-a]| W [ 2W || E ][ Puss || dpumax
mm | mm ||mm|| mm | mm || kg'm’ | | mm (| mm | mm mm | GPa kN mm
ULI 7d 4nal| - |[149.7]149.9][500][549.1][49.8][2443.2]|[123.5] 73.69 03327 [ 0.8249 ][ 15.02 ]| 18.18 || 2.7
K. Kice B Te‘ ,T( Gee GFlm m‘ ,mm
MPam'? | MPam'? - - H T'm?® Tim?® Jm?® || Tim? | Nm || Nm
173 | 1395 [-0.0979]0.726]|[ 199.3][1.296+04]] 2695 |[2842]|[ 40.4 ][ 426
20 T 20T

T I1I_11_7d 4 .tk ——-orig.out

18 |

Obr. A.57: Vstupni a vystupni data testu III _II 7d 4

Filel Fil2| W | B [ s L Jla] M [ 2 Ja-a] W [ 2W | E | Puucsm || dPmac
mm || mm |mm| mm || mm lscg-'m3 | | mim || mm min mm GPa kN mm
LI 7d 4| - ][149.7] 149.9] 500 549.1][49.8][2443.2]|[ 72.59 | 22.79][ 03327 | 0.4849 | 32.02 || 7.705 |[0.059
K Kiee B B. [ G | Ge |[Grrm| Grm [ WrLa |[Wem
MPam!? | MPam'? - - | | Im? || Jm? || Jm? || Jm® | Nm || Nm
07408 || 1134 ][-0.0979][0.0899 ||[17.14 ] 40.19][20.,03 [[e2.92]|[ 03 | L3¢
20 T T T T T 20 T T T T
TTI_TI_7d_4.txt-—-orig.out dP k.
ITI_IT_7d_d4.txb-——smart.out
15 ml 15 "
10 F 8 10 —:':
jal . a
1@
0 ‘ i i i ‘ . i i i
] 0.5 1 1.5 2 2.5 3 1 1.5 2 2.5 3

Obr. A.58: Vstupni a vystupni data vlivu

matrice testu III II 7d 4


http://III_II_7d_4.net

A.5. SADAIIL_II_7D 63
Filel File2| W [ B [ s L J[a] M [ a JJaaca oW [[aW | E ][ Puscm || demae
mm || mm |mm| mm || mm | kgm’® | | mm (| mm | mm mm | GPa KN mm
OLI 7d 5.xt| - |150.8][151.8][500 | 548.8] 51.1][2444.3]|[ 78.91 ] 27.81][0.3389 ] 0.5233 |[3.215 ] 20.54 | 1.8
K. Kiee B B. Ge || Ge || GrLm | GFm ||| WFLm | WEm
MPam” [MPam®| - | - Il 5w [ 3’ 5 || N || N
1938 ][ 3302 J[-0.0912][0.14]|[1168][3391 ][ 1626 ][ 1626 ]|[ 24.6 ][ 24.6
s} T T T T T T 20 T T T T T T T
ITI_II_7d_5.txk-——orig.out . dpP/dt
IIT_I1_7d_5.txt———smart.out
O ul 20
15 a 15
10 F 1 1wt 3
5 . 5| ‘
Ve \
4] 0.2 0.4 0.6 0.6 1 1.2 1.4 1.6 1.8 0 0.2 o.g 0.6 [E:] 1 1.2 1.4 1.6 1.6
Obr. A.59: Vstupni a vystupni data testu III _II 7d 5
Filel File2| W [ B [ s L J[a] M [ a JJac-a aW [[2W | E ][ Pussm | domas
mm || mm ||mm| mm || mm kg.'mi | | mm || mm mm mm GPa kN mm
OLIL7d 5axt] - 51.8][5 24443 ]|[70.45 ] 19.35] 0.3389 [ 0.4672 | 32.32 | 8.998 | 0.062
Kr. Kice B B. G: || Gee | GFLm | Gram ||| WrLm || WEm
MPam'? || MPam®? - - | Tm? || Im? | Im? || Im® | Nan || Nm
08563 || 1223 ][-0,0912][0,0663 ||[22.68][46.24 [ 23.78 | 100.1][ 0.36 || 1.51
258 T T T T T T T 258 T T T T T T T
ITI_II_7d_S.txk-——-orig.out dP
IIT_I1_7d_5.txt——smart.out
20 F 1 20 P
15 b 15
10 F b 10
g 1 g d0
a 0.2 0.4 0.6 0.6 1 1.2 1.4 1.6 1.8 0.6 [L] 1 1.2 1.4 1.6 1.8

Obr. A.60: Vstupni a vystupni data vlivu matrice testu III
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Filel File2 W [ B s [ L J[a [ M J[ a J[ac-a] aW ][ 2dW | E |[Pusas, ]| dumas
mm | mm |mm| mm | mm kg.-m3| ‘ mm | mm | mm mm | GPa| kN mm
I 1 7d 6| - || 15131514 500 || 549.8 | 50.7 | 2447 ||| 132.9 ][ 82.17 |/ 0.3351 || 0.8782 || 24.1|| 18.2 | 3.4

Ki. Kice B B. G, Ge. GFlm || GFm ||| WFLm | WFm

MPam'? | MPam'? - - HJ’.'m2 Tim?® Jm?® || Tim? |N.m N.m
1697 | 23.59 ]-0.0959] 0.954]|[119.5][2309c+04 ] 3370 |[4032]|[ 513 | 614

20 T T T T T
1

20 T T T

T I11_11.7d_6 twk-—-orig.out

Obr. A.61: Vstupni a vystupni data testu III _II 7d 6

Filel Fild| W | B s L J[a ] M | a [[ac-a][ aW [[2¢W || E | Pusx.m] dpmas
‘ mm | mm mm mm GPa kN mm
33511[0,5307 || 3028 7.498 [[0.071

mm || mm ||mm| mm || mm kg.-'m3
II_II_7d_6.txt - 1513 || 1514 500 || 549.8 | 50,7 || 2447 ||| 80,29 || 29.39 || 0.

K Kice B B. Ge | Gee || Grrm || Gram ||| Wrim | Wrm
MPam!? | MPam!? - - | | Tm? || Jm? || Jm? || Imd | Nm | Nm
0.707 1247 [[-0.0059 J[0.149]|[ 16,51 [ 51.34]] 24.8 ][ 63.4 ][ 0.378 [ 0.966

Z0 T T T T T T T 20 T T T T T T
ITI_T1_?d_6.kxt-—orig.out 1 dp st
1 III I 7d_&.txt——-zmart.out
15 1 15 |
10 a 10
5 . g i
o L L L L L H H o L L L i I i
[} 0.5 1 1.5 2 2.5 3 3.5 4 1 1.5 2 2.5 3 3.5 4

Obr. A.62: Vstupni a vystupni data vlivu matrice testu III_II 7d 6
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Filel File2| W [ B [ s L J[a] M [ a JJacca aW [[adW | E ][ Pussm | domas
mm | mm |mm| mm || mm kg'm3||m.m mm | mm mm | GPa KN mm
O 7d 7| - |[150.1][151.7] 500 550.2][50.4][2472.2]|[94.29][43.89][0.3358 |[0.6282 [ 5.456 | 24 ][ 2
K. K. B B. G: || Ge || GFLm || GFm ||| WFLa | W
MPam'? | MPam'? - - HJ'.-m2 Tm?® || Jm? || Jm® |Nm N.m
2262 |[ 5721 |[-0,0044][0,292]][9374] 5999 | 2507 |[3114 ][ 37.9 |[47.1
25 T T T T
T _7d_7.txt——samart .out
20
o
o
A
o A e s S Y ]
0 0.0 1 1.0 z z2.9
Obr. A.63: Vstupni a vystupni data testu III Il 7d 7
Filel Filx| W [ B [ s L Ja] M| a [a-a| W [ 2dW | E | Puam | dpmas
mm | mm |[mm| mm || mm kg-'m3||mm mm mm mm GPa kN mm
LI 7d 7ot ]| - J[150.1]151.7][500][550.2][50.4][2472.2]|[67.41 | 17.01][0.3358 | 0.4491 ][ 29.59 || 7.533 |[0.054
K. K. B B. G, G || GFLm || GFm ||| WL || WEm
MPam'? | MPam'? - - ||I-m2 Tm® || Im? | Im? |N.m N.m
0.7191 ][ 09809 |[-0.0944][0.0439]|[17.48][32.52 | 1648 ] 104.9]|[ 0.249 || 1.59
25 T T T T 25 T T T T
ITI_II_7d_7.txk——orig.out dPAdt.
IIT_IT 7d_7.txt-—-zmart.out
20 ml 20 F
15 - a 15 |
10 - a 10
5 1 Jo
i 0.5 1 1.5 2 2.8 1 1.5 2 2.5
Obr. A.64: Vstupni a vystupni data vlivu matrice testu III Il 7d 7
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A.6 Sada III II 126d

Filel Filx| W [ B s T J[a ™[ a 2] #W [ 2/W | E |[Puccu]| dpam
mm || mm ||mm| mm | mm k,c:'-'m3 mm || mm mm mm || GPa kN mm
II_IT_126d_luct|| - | 150.2][150.3][500][549.8 [492][ 2475 ||[82.57|[33.37 [0.3276 |[0.5497 |[4.96 || 28.6 || 1.8
i Kiee B | Be | G | Ge | Grim|[Srm ||[WrLa [ Wem
MPam'? | MPam!? - - | ‘ Tm? || ¥m? || Jm? || Jm® | Nm || Nm
2,658 5.1 J-0.104 0,176 | 1424][5245 [ 2436 |[2951 ||[ 37 ][ 44.8
30 T T T T T T T T a0 T T T
TTI_TT_1260_1.txt———ords— ® St
K III_1+170d_1.txt-—-smart . out
25 T 25
i) al 20
15 al 15
10 o 10 i
P N :
g 7 5r B ;L__L4‘k4ﬂ__H___H"_h“‘"___“““'a_,,ﬁ_hﬂ‘.\ da0
@ L 1 o 1 . 1 i i
1.6 1.8 2 sl 0.5 1 1.5 2 2.5

Obr. A.65: Vstupni a vystupni data testu III II 126d 1

Filel Fle2 W [ B s T [ all M [ 2 [[2-a] aW [[asW ]| E |[Puscn] deuas
mm || mm |mm| mm |mm||kgm’ || mm | mm | mm mm || GPa kN mm
ITI1_I1_126d_1.txt - 1502 || 1503 || 500 | 549.8 | 49.2 || 2475 |||| 71.17 || 21,97 || 0.3276 || 0,4738 || 27,85 | 6,78 || 0,057
K Kice B B. Ge || Gee || Grrm || Grm ||| WrLm || WFm
MPam'? | MPam!? - - | Tm? || ¥m? || Jm? || Im® | Nm | Nm

06399 || 0,9598 ][-0.104][0,0752]|[ 14.71] 33,08 ] 16.66 | 53 ]|[ 0.253 J[0.805

E T T .

T11_11_126d_1 .txt—or ig.0ut " et
ITI_IT_128d_1.txt-—-smart.out
25 . 25 |-
20 . 20 |
15 + 1 15
{0
£
10 . 10 fed
sk _
o ; ; ; ; ; ; i i
0 0.5 1 1.5 2 2.5 0.5 1 1.5 z 2.5

Obr. A.66: Vstupni a vystupni data vlivu matrice testu III 1T 126d 1



A.6. SADA III_II_126D 67
Filel Filex] W [ B s = [ a] M J[ a J[a-a aW ][ adW | E ][ Puss,m || dpmax
mm | mm ||mm|| mm | mm | kg/m’ || mm || mm || mm || mm [GPa| kN mm
11 126d 2.xt]| - |[152.4][151.1][500]540.1]50.9)[2451.9]| 77.59][26.69 | 0.334 [ 0.5091 | 36.5 || 1427 ][ 0.1
K. Kie. B | B. [[[ G |[ G |[Grim| Grm [[[Werm | Wem
MPam!? | MPam!? - - ‘ | Im’ || Im? || Im? || I'm? | Nam || Nm
1317 [ 2171 J[-0.0979][0.119]|[47.55|[129.1 ] 64.14 ] 1815 ||[ 0.984 | 27.8
1 ! T11_11_1264 2 .txk—--orig.out e ! ! ' ' P/t
14 | - 14 b ITI_TI_126d_2.txt-—-smart .out
12 | o 1z :Z
10 . 10
a8 . 8
[ ml [
4 8 4
2F o 2 qo
0 L L L L L ]
0 0.5 1 1.5 2 2.8 3 3
Obr. A.67: Vstupni a vystupni data testu III 1T 126d 2
Filel File2| W [ B s = [ a] M J[ 2 J[ac-a oW ] 2W [ E | Pusx,m][ Gpmar
mm | mm |mm|| mm | mm | keg/m’ || mm | mm | mm | mm || GPa kN mm
II_I1_126d 2.xt]| - | 152.4][15L1] 500] 549.1] 502 2451.9]| 76.79][25.89 | 0.334 | 0.5039 | 31.68 | 10.25 | 0.082
Ki Kice B | B |[[ G || Ge |[Grrm| Grum |[[Wrra [ Weam |
MPam!? | MPam!? - - ‘ | Jm? || Im? || Jm® | J/m? | Nm | Nm
09501 | 1539 |[-0.0979] 0.113]|[28.49] 74,77 36.67 | 112.9]|[ 0,562 ][ 1.73
18 ! ! 111 1260 7 txt-—-orig.out e ! ! j ' P/t
14 - 14 B III_TI_1Z6d_Z.txt---smart.out
12 | - 1z —
10 F 1wk
8 ml G
[ o [
4 . 4
o
2 . 2
Q L L L L L 0 L L L L
] 0.9 1 1.5 z z.9 3 1 1.5 z 2.3 3

Obr. A.68: Vstupni a vystupni data vlivu matrice testu III_II 126d 2
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Filel File2| W [ B [ s L] a | M | 2 J[a-a] aW | 2/W | E | Puss,um ][ dpmas
mm || mm ||mm || mm|| mm || kgm’® |rnm mm | mm mm | GPa KN mm
I I 126d 3axt|| - |[150.8][150.2][500][ 550 [[49.9][2478.2]|[ 90.62][40.72 ] 0.3309][0.6009 || 7.404 ] 27.18 ][ 1.5
K. Kice B B. Ge || Gee || GFLu || Gra ||| WFLa || WEm
MPam!'”? | MPam'? - - HJ'.-'mz Tm® || Im? || Jim? |N.m N.m
2535 | 582 [-0.101]0249][867.7 4575 ] 1949 [ 2858 ]|[ 29.5 ][ 433
30 T T T T T T T T 30 T T T T T T T T
IIT_IT_126d_3.txt-—-orig.out . dP/dt
1 O ===z _—
| -
| R
i I
. 10 B
4 5 | :
0
2 a

Obr. A.69: Vstupni a vystupni data testu III 1T 126d_3

Filel File? W [ B s a] M [ 2 [2-a] aW [ 20W [ E |[Puasn || demas
mm || mm ||mm | mm| mm lcg.'m3 | | mm || mm mm mm GPa kN mm
II_I1_126d 3.mxt]| - || 150.8] 150.2][ 500 ] 550][49.9]2478.2]|[72.55 | 22.65 | 0.3309 | 0.4811 ][ 31,92 9.622 |[0.072
Ki K. B | B. || G | Gee | Grram]|[Gram |[[WrLm |[Wrm
MPam!? | MPam!? - - | | Im? || Im? || Im? || Jm? | Nm || Nm
09056 || 1377 |[-0.101 [0.0842]|[25.69 | 59.4][30.11][ 118 ||[ 0.456 || .79
30 T T T 30 T T T
IIT_IT_126d_3.txt—orig.out . dPdt
. TII_II_126d_3.txt--—smart.out
25 | 8 25 F
20 F 8 20 -
15 - . 15
10 - .
q0
5 i
o ‘ ‘ ; ‘ ;
0 0.5 1 1.5 Z 1 1.5 z

Obr. A.70: Vstupni a vystupni data vlivu matrice testu III_II 126d 3
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Filel File2 W [ B [s] L | a M | a Jlaa-a @W J[a/W | E | Pusss,m | dpmss
mm || mm ||mm| mm | mm || kgm® | mm || mm | mm mm || GPa kN mm
UL I 126d 46| - |[150.9] 151.8][500] 550.1][49.9] 2469 ||[79.59 || 29.69 | 0.3307 | 0.5274 | 6.049 || 29.97 || 14
K. Kice TT‘ ,Tc Gee || GrLm T,m‘ ,m Wrm
MPam'? | MPam'? - - | Im? || Jm? || Jm?® || Im® | Nm || Nm
2,76 4.87 | -0,101 ][ 0,145]|[ 1259 ][ 3920][ 1880 |[ 5686 ][ 28.8 || 87.2
30 ~—— .

TTT 11 1260d_d. txt—==ortgont

28
20
15

16

= Larae 10
TII_II_126d_4.txt---smart.out

g
10
00 0.5 1 1.5 2 2.8 3 3.8 1.5 2 2.5 3 3.8
Obr. A.71: Vstupni a vystupni data testu III II 126d 4
Filel File2 W [ B [s] L Ja M I 2 Jl—a][ aW [ 2W | E |[Pusssm | dpmass
mm || mm |[mm| mm | mm || kg'm’ | mm (| mm || mm mm | GPa kN mm
I I1_126d 4xt|| - |[150.9][151.8] 500 550.1][49.9][ 2469 ||| 7049 |[20.59 | 03307 |[0.4671 ][ 20,32 || 6.656 | 0.051
K Kice B B. G, Gee || Grim || Grm ||| WrLm || WEm
MPam'? | MPa.m"? - - | Jm? || Im? || Vm? || Jm? | Nm || Nm
05229 | 09082 ][-0.101 [[0.0661]|[ 13.23][28.13 ] 14.03 ][ 56.71 | [ 0.215 ][0.869
30 T T T T T T 30 T T T T T T
ITI_IT_126d_4.txt———orig.out I dP Aot
- ITI_IT1_126d_4.txt-—-smart.out
25 - . 25 F
20 - 1 20
15 - a 15 =
10 - a 10
10
g f\ a =1
0 . : . - . - 0 . : . . . .
0 0.5 1 1.5 2 2.5 3 3.5 a 0.5 1 1.5 2 2.5 3 3.5
Obr. A.72: Vstupni a vystupni data vlivu matrice testu III 1T 126d_4
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Filel File2| W [ B [ s L J[a] M J[ a J[ac-a @W [ 2W || E |[Pussm | domss
mm || mm |mm| mm | mm || kgm® | mm || mm | mm mm | GPa KN mm
II 1T 126d Sast| - [ 150.5) 150.1) 300 550.1|49.9| 2467.9 ||| 89.92 ) 40.02 | 0.3316| 0.5974 || 3.631 || 25,59 | 2.8
K. Kice B B. Ge || Ge: || GFlm | Gra ||| WFLm || WEm
MPam'? | MPam!? - - | | Tm® || Jim® | Jm?® || Iim? | Nm || Nm
24 5428 |[-0.0997]0.245 || 1586 [ 8112][ 3553 |[3804 ][ 53.7 |[ 574
30 . . . . . W . . . .
111_11_125d 5. txt—-orig.out : dP it
ITI_T1_126d_5.txt-—-smart .out
B 4 st
2y 4wt
15 | al 15
10 al 10
5 1 5 §
o ; ; ; ; ; o e e s S S
Q 0.5 1 1.5 2 2.5 3 [} 0.5 1 1.5 2 2.5 3

Obr. A.73: Vstupni a vystupni data testu III 1T 126d_5

Filel File2| W [ B [ s L ][ a] M | a [acca W [3W ][ E | Pusss,m ][ drmas

mm || mm |mm| mm || mm | keg/m’ | | mm || mm | mm || mm | GPa kN mm
[IL_126d_5oxt| - | 150,5][150,1][500 | 5501 |[49.9][2467.9]|[80.67 | 30,77 | 0.3316][0.536 | 38.61 ] 11 | 0.085
MPam'? | MPam!? - - ||.T.-'m2 Jm? || Jm? || Jm? | Nm || Nm

1039 | 1.883 |[-0.0997]0.157]][27.98][91.85][44.94 | 186.4 ][ 0.679 || 2.82

30 T T T T 30 T T T T
IIT_I1_126d_5.txt-—-orig.out dPdt
. TII_TI_126d_5 . txt-—-zsmart .out
24 1 i
20 8 20
15 | . 15 |
10 H 1 1 f
5 1 5 3
o h 1 1 i i o 1 i i i
0 0.5 1 1.5 2 2.5 3 1 1.5 2 2.5 3

Obr. A.74: Vstupni a vystupni data vlivu matrice testu III_II 126d 5
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Filel File2 W [ B [s L Ja M J[ 2 JJa-a] aW [ 2W | E | Puscm] demas
mm || mm |[mm| mm | mm || kg/m’ H mm | mm mm mm | GPa kN mm
111 126d 60| - |[1511)[151,5] 500 5493502 2471.6]| s1.02][30,82][0.3322] 0.5362][3.861 27.63 || 2.1
K Kiee B B. Ge || Ge || Grim || Gra ||| WFLm || WEm
MPa.m'? | MPa.m"? - - ||J'.-'m2 Tm? || Jm? || Jim? |N.m N.m
2555 ][ 4624 |[-0.0092 ] 0.157]|[ 1691 [ 5539 ][ 2669 |[2669 || 40.8 || 40.8
30 T T T T T T T T 30 T T T T
ITI_T1_126d_6.txt——-orig.out dP it
ITI_TI_126d_8 Mart . out
-
1wl
1 sl
1wl
o 8 N
i qo
0 Y L 1 i i
2 v} 0.5 1 1.5 2 2.8
Obr. A.75: Vstupni a vystupni data testu III 1T 126d_6
Filel Fle2 W [ B [ s v | a] M J[ 222 aWw [2W] E |Paown dens
mm || mm |mm|| mm | mm || kg'm’ | ‘ mm || mm || mm mm || GPa kN mm
I 111264 6met| - 1511 15155005493 502 24716 || 74.7]] 24.5 |[0.3322][ 04944 [ 32.42][ 11,88 |[0.001
Kre Kice B B. G: || Gee | GFim || Gram ||| WFLm | WEm
MPam'? | MPam'? - - | Jm? || Jm? || Jm® || Jm? H Nm || Nm
1106 [ 1.747 |[-0.0992]0.101]|[37.73][94.1 | 46.75][ 1753 || 0.715 || 2.68
30 T T T — 30 T T T T
ITI_II_126d_&.txt-—-orig.out . dP it
B I[TI_TI_126d_6.txt-—-zmart .out
25k 8 2 F
20 . 20 -':
15 | o 15-;
10 o 10
5 - 5 10
0 i i i o i i i
] 0.5 1 1.5 2 2.5 1 1.5 2 2.5

Obr. A.76: Vstupni a

vystupni data vlivu matrice testu

ITI_II 126d_6
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Filel Filee W [B s L J[a| M J[aac-a][ aW [ a/W || E | Puss,m ][ dpmas
mm ||mm|mm| mm | mm| kg/m’ | | mm | mm || mm mm | GPa kN mm
III_II_126d_7.txt - 1512 152 500 || 549.8 || 30.7 || 2460.9 |(|| 99.3 || 48.6 || 0.3353 | 0.6568 || 6,658 || 26,82 || 2.2

Ki K. B_ || B. || Ge || Gee |[Grrm | Grm [|[WeLm |[Wem
MPam'? | MPam'? - - ||I-'m2 Vm? || Jm? || Jm? ‘N.m N.m
249 | 7136 |-0,0956][0,337]|[931,3] 7649 ][ 3066 | 2084 ]| 46.8 | 47.1
30 . . : 30 — , . . .
ITI_IT 186d 7.txt——-orig.out . drP/dt
IT1_ . somt
1 sl
8 20 b
I
1wl
1 5T .:'.5!\.
m“‘h—_“—ﬂ‘{—\r—v——— 10
. ‘ i i .
2.8 4] 0.5 1 1.5 2 2.5
Obr. A.77: Vstupni a vystupni data testu III II 126d 7
Filel Fle2 W [B[ s T J[a M | 2 [2-al W [ 2W | E | Pusxm | demex
mm ||mm ||mm| mm | mm kg.'m3||m.m mm mm mm | GPa kN mm
I_I_126d_7tt]| - | 151.2][152][500][549.8][50.7][2460.9]|[73.21][22.51 |[0.3353 [ 0.4842|[30.86 ][ 8.431 |[0.065
K. Kice B B. Ge || Gee || GrLm | GFa ||| WELm | WEm
MPam!? | MPam!? - - | Vm? || Tm? || Vm? || Im? ‘N.m N.m
0.7916 | 1201 |[-0.0956] 0.0878]|[20:31 ] 46.76 [ 23.37] 92 ||[0.357 | 1.41
30 T T T 30 T T T T
IIT_1I_126d_7.txt—-orig.out X dP St
TIT_IT_126d_7 .txt-—-amart.out
25 q 25 "
20 | 1 20 |
15 4 5
L 1 10 [
10
5{\ 1 5
. . . ; ; o . ‘ i
o L] 1 1.3 z 2.0 1 1.3 2 2.0

Obr. A.78: Vstupni a

vystupni data vlivu matrice

testu IIT I 126d 7
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B TABULKY VYSLEDKU

B.1 Sadalll I 7d

meéreni [GPal

z [GPal

s [GPa]

Uk [%]

41,5
40,8
40,2
39,6

N O U = W N

40,5

0,8

2,0

méieni [MPa.m!/?]

7 [MPa.m'/?|

s [MPa.m'/?|

Uk [%]

KIC

1,233
1,125
1,075
0,976

N O U = W N

1,102

0,107

9,7

méfeni [J/m?]

7 [J/m?]

s [J/m?]

Vk [%]

Gr

3108
1656
2132
2736

N O U = W N

2408

643

26,7

Tab. B.1: Vysledky lomovych parametrt sady II11_1 7d



B.1. SADAIII_I_7D

meéreni [GPal

z [GPal

s [GPa]

Vk [%]

N O U = W N

36,4
39,3
41,3
40,2

39,3

2,1

5,4

méieni [MPa.m!/?]

7 [MPa.m'/?|

s [MPa.m'/?|

Vk [%]

N O O = W N

0,974
0,084
0,958
0,851

0,942

0,061

6,5

méfeni [J/m?]

7 [J/m?]

s [J/m?]

Vk [%]

Gr

N O O e W N

98
126
132
124

125

19

14,9

Tab. B.2: Vysledky lomovych parametri vlivu matrice sady III_1 7d




B.2. SADA III_1_28D

B.2 Sadalll I 28d

meéreni [GPal

z [GPal

s [GPa]

Vk [%]

37,5
59,5
36,1
38,9
42,3
44,8
39,1

N O O e W N

42,6

8,0

18,7

méieni [MPa.m!/?]

7 [MPa.m'/?|

s [MPa.m'/?|

Uk [%]

KIC

0,984
1,105
1,264
1,008
1,330
1,032
1,095

N O U = W N

1,130

0,124

10,7

méfeni [J/m?]

s [J/m?]

Uk [%]

Gr

1802
2324
3366
3400
3446
1291
2749

N O U = W N

2625

855

32,6

Tab. B.3: Vysledky lomovych parametra sady III 1 28d




B.2. SADA III_1_28D

meéreni [GPal

z [GPal

s [GPa]

Vk [%]

N O U = W N

37,0
58,9
29,2
32,9
38,1
42,4
35,1

39,1

9,7

24,8

méieni [MPa.m!/?]

7 [MPa.m'/?|

s [MPa.m'/?|

Vk [%]

N O O = W N

0,887
0,902
0,761
0,768
1,051
0,937
0,914

0,889

0,100

11,3

méfeni [J/m?]

T [J/m?]

s [J/m?]

Vk [%]

Gr

N O O e W N

147
108
89
64
145
138
128

117

31

26,7

Tab. B.4: Vysledky lomovych parametrt vlivu matrice sady III_1 28d




B.3. SADA III_1I_28D_W

B.3 Sadalll I 28d_W

meéreni [GPal

z [GPal

s [GPa]

Vk [%]

&5
S = T U R

67,3
46,6
45,6
49,6
40,9
48,6
54,6

50,4

8,5

16,8

méieni [MPa.m!/?]

7 [MPa.m'/?|

s [MPa.m'/?|

Uk [%]

KIC

N O U = W N

1,306
1,207
1,307
1,317
1,020
1,293
1,161

1,230

0,110

8,9

méfeni [J/m?]

s [J/m?]

Uk [%]

Gr

N O U = W N

2222
3542
3336
3996
4087
2343
2681

3172

765

24,1

Tab

. B.5: Vysledky lomovych parametr sady III_I 28d W




B.3. SADA III_1I_28D_W

meéreni [GPal

z [GPal

s [GPa]

Vk [%]

68,1
39,4
42,2
48,2
39
43,5
55,2

N O U = W N

47,9

10,5

22,0

méieni [MPa.m!/?]

7 [MPa.m'/?|

s [MPa.m'/?|

Vk [%]

1,080
0,909
0,940
0,983
0,811
0,910
1,040

N O O = W N

0,953

0,090

9,4

méfeni [J/m?]

T [J/m?]

s [J/m?]

Vk [%]

Gr

146
121
155
119
169
111
159

N O O e W N

140

23

16,4

Tab. B.6:

Vysledky lomovych parametra vlivu matrice sady III I 28d W




B.4. SADA III_1_126D

B.4 Sadalll I 126d

méfeni [GPal z [GPa] s [GPa] vk [%0]

46,8
46,4
46,0
48,8 47,3 3,6 75
42,9
46,0
54,4

&5
S = T U R

méteni [MPa.m'/?] | z [MPa.m'/?] | s [MPa.m'/?] | v [%]

1,257
1,275
1,333
1,270 1,276 0,046 3,6
1,304
1,189
1,305

KIC

N O U = W N

méfeni [J/m?] T [J/m?] s [J/m?] vy [%0]

2892
2264
3051
2303 2864 939 32,6
4152
3887
1496

Gr

N O U = W N

Tab. B.7: Vysledky lomovych parametrt sady I1I_1 126d



B.4. SADA III_1_126D

méteni [GPal z [GPa s [GPa] v %]
439
44,0
418
45,6 437 3.8 8,8
36,9
44.4
495
méteni [MPa.m'/?] | z [MPa.m'/?] | s [MPa.m'/?] | vy [%]
1,115
1,155
1,124
1,140 1,067 0,100 9,3
0,923
0,26
1,087
méfeni [J/m?] T [J/m?] s [J/m?] vk [%0]
162

189

140

153 142 29 20,5

104

112

136

&5
S = NSO TUR R

=
a
N O O = W N

Gr

N O O e W N

Tab. B.8: Vysledky lomovych parametri vlivu matrice sady 1111 126d



B.5. SADA III_1II_7D

B.5

Sada III II 7d

meéreni [GPal

z [GPal

s [GPa]

Vk [%]

33,8
36,3
38,7
36,8
37,8
37,3
33,7

N O O e W N

36,3

1,9

5,3

méieni [MPa.m!/?]

7 [MPa.m'/?|

s [MPa.m'/?|

Uk [%]

KIC

0,940
1,175
1,140
1,059
1,162
1,094
1,282

N O U = W N

1,122

0,107

9,5

méfeni [J/m?]

s [J/m?]

Uk [%]

Gr

3190
2983
3029
2842
1626
4032
3114

N O U = W N

2974

710

23,9

Tab. B.9: Vysledky lomovych parametrt sady I11_1I 7d




B.5. SADA III_1II_7D

meéreni [GPal

z [GPal

s [GPa]

Vk [%]

N O U = W N

31,2
31,7
33,2
32,0
32,3
30,3
29,6

31,5

1,2

3.9

méieni [MPa.m!/?]

7 [MPa.m'/?|

s [MPa.m'/?|

Vk [%]

N O O = W N

0,755
0,867
0,833
0,741
0,856
0,707
0,719

0,782

0,067

8,6

méfeni [J/m?]

7 [J/m?]

s [J/m?]

Vk [%]

Gr

N O O e W N

111
119
83
93
100
63
105

96

18

19,2

Tab. B.10: Vysledky lomovych parametr vlivu matrice sady IIT_1I_7d




B.6. SADA III_II_126D

B.6

Sada III II 126d

meéreni [GPal z [GPal

s [GPa]

Vk [%]

41,6
37,0
40,0
37,6 39,1
42,6
37,1
37,9

&5
S = T U R

2.3

5,9

méfeni [MPa.m!'/?] | z [MPa.m'/?|

s [MPa.m'/?|

Uk [%]

1,405
1,313
1,509
1,323 1,410
1,357
1,490
1,474

KIC

N O U = W N

0,082

5.8

méfeni [J/m?] T [J/m?|

s [J/m?]

Uk [%]

2951
1815
2858
29686 3267
3804
2669
3084

Gr

N O U = W N

1218

37,3

Tab. B.11: Vysledky lomovych parametra sady III_IT 126d




B.6. SADA III_II_126D

meéreni [GPal

z [GPal

s [GPa]

Vk [%]

N O U = W N

27,9
31,7
31,9
29,3
38,6
32,4
30,9

31,8

3.4

10,7

méieni [MPa.m!/?]

7 [MPa.m'/?|

s [MPa.m'/?|

Vk [%]

N O O = W N

0,640
0,950
0,906
0,623
1,039
1,106
0,792

0,865

0,188

21,7

méfeni [J/m?]

7 [J/m?]

s [J/m?]

Vk [%]

Gr

N O O e W N

93
113
118

o7
186
175
92

113

52

46,2

Tab. B.12: Vysledky lomovych parametrii vlivu matrice sady III_II126d




