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Performance Evaluation of concrete using cement compliant with JIS
revisions

Kiyofumi NAKADAYV, Tadatsugu KAGEY, Masao ISHIDA?, Akira OBATAKE?, Yoshihito
KUROIWA®, Kazuya HONDA®Y, Seiichi HIROKAWA®, Makoto TANIMURA?, Toru
YOSHIMOTO?, Yasushi SHIMAZAKI®, Takafumi ITOY

Abstract

To contribute to the realization of carbon neutrality in the cement industry, initiatives are
underway to increase the allowable quantity of minor additional constituents (MACs)
incorporated into ordinary Portland cement (OPC). In JIS R 5210 Portland Cement, revision
work has been conducted with the primary objective of raising the upper limit of MACs in OPC
from <5% to <10% by mass.

As of February 2026, proposed amendments to JIS R 5210 Portland Cement, as well as to
blended cements based on OPC—namely JIS R 5211 Blast-furnace Slag Cement, JIS R 5212
Silica Cement, and JIS R 5213 Fly Ash Cement—have been endorsed by the 25th Civil
Engineering Technology Committee of the Japanese Industrial Standards Committee (JISC).
These revised JIS standards are expected to be promulgated in the Official Gazette during fiscal
year 2025.

This report aims to evaluate the impact of revising the upper allowable limit of MACs on the
performance of concrete specified under Article 37, Item 2 of the Building Standard Low of Japan
(hereinafter referred to as Ministerially certified concrete).

For this evaluation, the Expert Panel (Chair: Prof. Takafumi Noguchi, The University of Tokyo;
Secretariat: Japan Cement Association) was established. All testing was conducted in
accordance with the verification testing program formulated and approved by this panel.

Performance evaluation tests were carried out for Ministerially certified concrete prepared
using cements containing a total MAC content between 0% and 10% by mass, corresponding to
the revised JIS specifications (revised JIS-compliant cement). Under conditions that
comprehensively covered all concrete types previously granted Ministerial certification, the
following tests were conducted:

e Verification tests on fresh and mechanical properties of concrete
e Confirmation tests on fresh properties of concrete under high-temperature conditions
e Mortar and cement paste tests under elevated temperature histories

The equivalence of performance between concretes produced with current JIS-compliant
cement and those produced with revised JIS-compliant cement was assessed based on the
outcomes of these tests. The obtained results are summarized below.

(1) It was confirmed that the fresh properties of concrete showed no significant differences even
under various mix proportioning conditions. Furthermore, regardless of differences in mix
proportions, curing conditions, or age, the compressive strength of concrete demonstrated
equivalent performance. The strength equations derived from compressive strength test
results were also found to be equivalent. In addition, the structural strength correction
factors were confirmed to be of comparable magnitude.

(2) It was confirmed that, under high-temperature environments exceeding 35 °C, the fresh
properties and setting times of concrete did not exhibit any significant differences.

(3) For mortars subjected to elevated temperature histories, no significant differences were
observed in fresh properties, compressive strength, pore structure, clinker reaction degree
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of the cement paste, or the formation of hydration products, including calcium hydroxide.
Based on these results, it can be concluded that Ministerially certified concrete produced using
the revised JIS-compliant cement and cements based on it (including blended cements)
demonstrates performance equivalent to that of Ministerially certified concrete produced using

the current JIS-compliant cement and its corresponding cements (including blended cements).

1) Building Research Institute, 2) Taiheiyo Cement Corporation, 3) Mitsubishi UBE Cement
Corporation, 4) Sumitomo Osaka Cement Co., Ltd., 5) Japan Cement Association
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2.6 SAERAE
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2TV ILNSA1101, AT 77 —[LJISA1150, EREIL JISAI28 IZF N ENHEM L TR A E
Tt U7,

2. 6.2 sEEEAER
EEAGIRFI I JIS A 1147 (ZHEHL U 7= YA CTRUEH A BRI L. B ARHUE DY 0.5N/mm? (272 5 F TORFRH] 2 H|
ELT,

2.6.3 EfERERER
JEAATREE 13 JIS A 1108 (ZHEHL U C ikl & it L 7=,

2.6. 4 HFALER

BEFEHE, WEME F A L7 FAEMEER( 6 50X 100mm)DE S el | B X 10 mm F2E O
WH % | BUIERELL, 7% b CRFMEIL 2T 72, BRERL7ZARIRA LV, =y & 0T 5Smm AR
FEo/NraEsRL, 1| BEEZEE L7202 HE M L7z, HIEIZIE micromeritics fH8/KERTE AR =
A — X% —AutoPoreV9620 % A =, JHIEDHEEAE UL FIZFET,
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0 @ KER &R DRl 130 ° (cos 6 =-0.643)
P: JEAHEJ] MPa
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(7 4]
W E IR EEPE : SIE~1000 °C
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FEMEYE D a-ALOs (T2 )
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YEN A AR : N2 100 ml / min

HERBR LD | 4A50CHRE DKL V2T AOBIAKIC K D EEBDERE | 550~850°CHf T O g 71 /v
VU LOBRIRIC K DB R F A RD T, D DB RS ENS KB N VT s EER() LY,
REEH NV LwEERQ)EVEN L,

KL N2 D DB (%) = BiKIT & DI (%) X 74.10/18.02 (1)
PREETI V2T DB (%) = BUARIRIC K 2 (%) X 100.09/44.01 ()

7410 : KER(L B VT T DD Ly R
18.02 : KOGy 15

100.09 : [REE T V2 T DSy -5
44.01 : R bRFE DI 1 87

2.6.7T K X BREIFE LT — FRIL MEFICE DAY MIMOREEOEHE L UVEREERED
EE

(1) BIAYMOEESE

3.6.6 [T FIECTHHE Lo RKsUEHT . WIIEHE L LT a-ALOs(2 7 & L) & NEID T 10 %R,
F T —IZ 7 D KO REHE W TREA L, HEICHE L7z, 22X PANalytical #H#8 X #REIFTEEE
Empyrean Zfi/H L7z, U — b~L MEHTIZ, BB O OFE DITHERL L 72, #4777 MX High Score Plus

(PANalytical A7 U 2E8) % v, KB CRIE SN & E BRIy & L CEROT&21T
Sfc, KM EIIRG) LY, EREEIING IV EH L, WESRNEZ FIOrRT,

M'x=Mx X A/R X 100/( (100-A) ) 3)
FEARE =100 X (R-A),” (R X ((100-A))/100) (4)

22T, MX MO EREE (%)
Mx : U— b~V MEFTCEE LTE (%)
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R: U—FrYLMETCTEE L2 T X LD (%)
A a7 NEEE (%) (KRBT 10%)

[7E 5]
BERSAE : 45kV-40 mA
) 2 s : 5~65°
AT T :0.03 ° /step

(2) A2 MEYORICEREHGE
B DO BOSROFHFIAZ LU TR,

O =2 FMAEDO Y — F UL MENTIZ L D ERMEZ igloss (TG : EIR~1000C £ TOMEE) % H
W, BbE LT,

@ WIEAL DY — bV MEITIZKD2EEEND, Eo 2 9 OAKBLBIREI LT LD
COEZHML, bbbt Tigloss & L7, D%, ZOEZEE ST, #It 2 bOXIWOfE %
FR b L=,

@ (HRUTTCSBLUCS DRUSFEEHM LT,

. o/ _ X—=Zbo €3S 72\ L C2S(ELAIRTIE)
A ]\ﬁﬁ%@}im4( /) = ( 1 HIB D €3S 72\ L C2S (B LA L) ) x 100 )

2) BERE—, FRHE, WH—K  XEEP/ Y — b MEIZE D' A 2 b= s OKFIRGHET,
a7 Y — FTEAERER SCEE, Vol.28, No.l, 2006
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3. RERDIER
31O )—rDT Ly atEik - EERFERIIAER
11 HEELUTaV YY) —tDT LYy a2

AL 7 — FOFEBLIO T Ly otk 2%-3.1 25T, NN A Lo 27 Y — CBRFTED Z
FUTBIORTG ST a—5BA T DICNEREIFIEL. WThokt 2> FERICEWTS N1 N2,
N3 LRI%ETH T,

x31 AV )—FORESLVI Ly aK

BT WAL A (kg/m?®) %1 X o
ot N\ Ni=pi=N gt A\ % KA YE%D%” — . o A7 T e S L
G A b KAEEM | M MEMB | M| M wme 2777 i Ze R
(%) MEFM | K ' B o (cm) (%)
() et BFS | g | gy | (B (em)

NN 1.50 19.5 — 1.0

N1 1.40 18.5 — 1.0
65 0.59 180 | 277 | — | 904 | 963

N2 1.40 19.0 — 1.0

N3 1.40 19.0 — 1.0

NN 1.40 18.5 — 1.0

N1 1.40 19.5 — 1.0
55 0.59 175 | 318 | — | 883 | 963

N2 1.40 19.0 - 0.8

N3 1.40 16.5 - 0.8

NN 1.55 — 48.5 1.3

N1 55 1.55 — 48.0 1.1
- 0.56 175 | 318 | — | 931 | 914

N2 (i) 1.55 — 45.5 1.7

N N3 1.55 — 50.5 1.1

NN 0.90 22.0 40.0 1.2

N1 0.90 22.0 41.0 1.3
45 0.56 175 | 389 | — | 873 | 914

N2 1.25 22.5 43.0 1.3

N3 1.20 23.5 48.0 1.2

NN 1.10 — 69.5 1.3

N1 1.10 — 65.5 1.6
35 0.54 175 | 500 | — | 814 | 881

N2 1.35 — 55.0 1.5

N3 1.30 — 60.0 1.3

NN 0.93 — 66.5 1.2

N1 1.10 — 68.0 0.4
25 0.54 175 | 700 | — | 650 | 881

N2 1.50 — 66.0 0.6

N3 1.40 — 70.0 0.7

NBB 0.85 23.5 48.0 0.8

BBI 0.85 23.0 49.5 0.9
45 0.56 175 | 222 | 167 | 860 | 914

BB2 1.05 23.5 52.0 0.8

BB3 0.90 23.0 49.5 1.0

NBB 0.80 — 54.5 1.3

BBI 0.80 — 55.0 1.0
BB 35 0.54 175 | 285 | 215 | 797 | 881

BB2 1.00 — 62.5 0.7

BB3 0.90 — 55.5 1.0

NBB 0.80 — 70.0 1.0

BBI 0.80 — 66.0 1.0
25 0.54 175 | 399 | 301 | 627 | 881

BB2 1.00 — 67.0 0.8

BB3 0.95 — 67.0 0.8

X1 FHAFHEICHW ' A MEEIL, N 3.16g/cm’, BB 3.04g/em® —E & L7z, TD®H, FEICITHIE (Im?) TO
BETIERWGERDH D, K33 DR MEEEZRAWEHEOAREIZIH T 5 AREMAIE 1.000~1.003m* Th -7,
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32ERIRETODaVI)— D7 Ly aIREZRRER
218 A&EH LUV )DLy 2R

a7V —bhOREBLIOT7 Ly a2 MIRER-3.2 [ZRT, NN ZEH L2027 U — bOFFED A
T TG LI OITLERIBIAIEIL, WTNOBREIREICIBWTS NI LRIFTH T,

£-3.2 AOV—FrOREELIVTI Ly L atEK

YT . = sl
B |k AL b | Bk ey AR (kg/m’) % HERE N N e
FA R {/Ef’i x ?t/ b %;g%;f AE kK | 2T | ek & {,Z;; B
I )32 = o I 3¢
o 0 7 AU ;IHAH, I {iﬂqi (cm) ( o) °
o) | %) | @) | K IR Y hxos) (°C)
NN 0.95 22.5 1.6 22
20 35 0.54 175 | 500 | 814 | 881
N1 0.95 22.0 2.2 22
NN 1.05 22.5 1.0 39
40 35 0.54 175 | 500 | 814 | 881
N1 1.05 23.5 0.7 39
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3.2. 3 srfEtER
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SE) ) SRR STV D [20°CERBE F CoRBRE BRIV T, BAHUED 0.5N/mm? |25 L7-FREM 28 5
BER 23 0 LA B (BIEZK Tas=0.65 X Tao. Tas:3.5 REfEILA B, T @ SEFSRER CIRTIREE) THDH Z &, ] 2l
LTy, WENS AV &AL 27 ) — MIBWTHBTORERNEH CEZHLEE2 015,
AR ORBAERAR-2.31TMEL-HOEE-3. 16 ITRT,

12:00

10:00 |

=t
)

8:00

6:00

4:00

Eokh o OsRT (B

2:00

0:00

NN N1 NN N1

IeiEii A 200C Iaim i 40°C

Bg-3.15 B AMEHIE 0. 5N/mm? [CEIZFE S % F TDEFRHE

8.0
OffiERs
o BIER:

70 T. amsttseaz~asc e
o HitfEss.08

60 T DAERKAI20~34C 7

50 oo

40—t

38°C R AEHIEO.5N/mm2E)EEE A (RER)

30 1x O N1 40°CEEBE T H
B NN 40°CEREE T
2.0 . 1 L . 1
4.0 5.0 6.0 7.0 8.0 9.0

20°C I AJEH(IEO.5N/ mm2 B 5E 5 1 (B )
B-3.16 20°CHRIFT & 38°CIEZET D E AEHIE 0. 5N/mn® BIERFRADRIfH (N, N1 iBFR) ' £ - 5

DHARESES  Bhar 7 U — ol Tfaét - FfE, p.80. 2019.7

23



3IEREBETDEILARIL - 42 FR—X FAER
3.3.1 7Ly otk

EFENALNLDT Ly a R R A FR-3.3 12”7, NN ZHH LELZVOFED 7 0 —%15%
7o E e SP &IT, BREEEICEAD L THANI EFRI%ETH -7,

£-3.3 FILZILOITLY I atER

B TERNFIAINZR . .
?)ﬁé\%ﬁ: {klﬁ%u%]h jjué‘ 7 l/ o T/:L'l‘éE;[j(
B 5 i (Cx%)
. 2. P ST
%) ~ib bt (mm) | IEEE(°C) (%)
0

- 20°C NN 35 2.0 1.10 0.10 233 23.1 1.9
7K H N1 35 2.0 1.30 0.20 223 23.8 1.8
18 90°C NN 35 2.0 1.15 0.10 209 41.1 22
R JE N1 35 2.0 1.20 0.20 204 40.7 2.1
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3.3.5 TG-DTAIZ & BKEEIE DL LD LE

s 7,28 HIZEIT D TG-DTA (2 L S HIER R4 F&K-3.6 12,
AR DB UKL V> T DB X OUREED VY T AOERFZE 759, NN Z{fi
L7 A, A MICE TN AIRAHM AN L7 Z LIk - T, Mk KOs AELMICED
53, NI DALY BRBINS T LEAENLL Ieole, KBLI N T LOEEFIT, ML D
TSN EDOD, NN BEW NI & bICERBRELZ TG DN 20CTEAELILGE XD HRE

T, RITITEE

<, WINOEEAED NNIEINL LRBETHD Z EDR RSN,

#-3.6 TG-DTAICK HBIEHRER

KA VT B DER R A2 R-3. 20 (2R

R (%) (%)
EA =4an Y A .

HE | RE | BEAS f E)SJ:) >é) H,0 CO, Ca(OH), CaCos
20°C NN 18.04 3.42 3.25 14.06 7.39

- K N1 16.79 3.35 0.93 13.78 2.12
90°C NN 17.77 4.22 3.33 17.35 7.57

i ik 8 R N1 15.65 4.05 1.25 16.65 2.84

20°C NN 18.71 322 2.97 13.24 6.75

2% 11 K N1 16.96 3.18 0.72 13.08 1.64
90°C NN 18.17 3.92 3.23 16.12 7.35

miRERE | N1 15.99 3.80 1.09 15.63 2.48

X ERTH ~1000°CIZ 31T B SRENE &

20
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=
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Ca(OH),&B X
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7d
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28d
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3.3 6 MERXIEEF (V— AL MEH) KD CSHBLUVCSDRIGSELSLVIERES

M5 28,91 HIZEBIT D CGSBIPCS DIEEB LI AL =2 N OIEREEEEZR-3. TITRT,
NN O# i 28 HIZHIT D CS BL N CS OEHEE NI &Il d 25 & BAERFICEDL LT GS &<,
CoS ITIRWEF & 7r o 72, MR 91 BIZRIT S CS BN CS OLUSHRIT, A 28 A & [RIERIZ NN 3 N1
£V b CS ORISR <, CS DRILFIFRNFERTH o7, Lol Ml 28 HEBEIZIS T2 NN D
CoS SUSHEOEMEN K E o727, NN & N1 D CoS SISO THME/N LT,

CoSIZBLTIE, MWHETERTDIZENRETHY , IZH2ENRKENVEINTND 3 3, BH
B ORFGE Y T, BREEIRE 20C THEA L@ A > O CoS OFUSRKIIAM N 28 H S 20% L, #1
B 91 HAS 40%FEE & S TED  AMFHZIEBIT D NN O CoS R ERETH -T2, £, IE I,
50CE L8O CTEA LG ED CoSICHELAME L TH Y #Min28 H TILENEIL50%F L 1064%,
Ml 91 A TIX 67T% B LN TA% TH -2 Z L2 WELTVD 9, KRFHCB W TEIRBRERAEZ1T- 72
e D, ¥in 28 H £ TOFEIFRAIRE T 30°C, M 91 H T 23 CThoTc, 2D EAHEEZD
& AIREREZ ST 72 NN O CoS RISHRITHmIcmn B b b,

PLEXY, NNIZEIT D CsS BLV CeS ORISFHEIL, BAFMFICLOT HomEm <., FioEiBEREY %
FHZETHME28ABLV9I A EBICHLY T ALY 7 — MAOKIGIMEE SN D = & M LTz,
Fo, BAREICEIOT, FELEREIINN & N1 CHERFAIETHDL Z 20D, C-S-H AREITFRIZEEE
2 Hid, MMfLEE, SEM i, BVirofiRbEEE x5 &0 NN O C-S-H Ak&Eix, BAFMFICES
FTHERD OPC LRIETH Y | B ZIZR L TWD EF X 5,

x37T CSEXUCSDREXRELIVIEREE

s (%) FEREE (%)
; . 28d 91d
BAEFHE AR
cS .S VAN CiS C.S Ay hl o 28d 91d
3 2 vy =t 3 2y =t
. NN 85.8 18.6 67.8 90.3 39.8 76.8 51.1 58.2
20°CAKkH N1 76.3 40.9 66.7 82.6 52.4 74.5 54.4 60.4
iR R NN 89.4 45.7 77.7 91.7 58.5 82.8 53.5 61.1
(I &R 90°C) N1 78.7 63.1 74.5 83.2 61.2 77.2 55.0 59.4

3) MTFHEER, FREH. b—F, FOES UV — bV MENTIZ L D8 A 2 b OKFARIG D E BT
H AL s Ram SCHE . 3 73 &L 85 623 7. 1-8, 2008.1

4) BAR= 7 ) — b LEHE  FOSET MR ZRESRE (1) ¥AY a7 V= ORISET
IVHRAT DBLIR & 5% DR, pp.43-47. 1996

5) K.Asaga, M.Ishizaki, S.Takahashi, K Konishi, T.Tsurumi, M.Daimon : Effect of Curing Temperature on the
Hydration of Portland Cement Compound, 9, Proc. of the Int.Cong. on the Chem. Cem., Vol.4, pp.181-187, 1992
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4. RFMHEETHE
4.1 §Hli A %
ARFEBR L 015 O ERMERE ORBGE RN D, WENS EA Y FEBUTIS EA Y b, BROZhbH %
HAT LT BEFE AL FBREMYS Y AL b E AT 7 Y — ROBEEIC W T RS ORI & 1T - 7=,

(V) FEHE 3R BE o [) S 5

WIEJNIS B AL R EBITIS B AL FEHW-=a 7 U — ks OFJERETRE DO RIZEMEIZSVWTIE, x Bl
BATNS A &MV a7 U — bOJEMRE, y MIZGIE NS A Y ba A= 7 Y — Ok
MEnR I 2 o8 U 7o B X 2 VERR L, 8 O BIR A2 7~ L CIRIZEME 2 514l L 7=, *RISUIARERICE T 52 TOH
B L BAESM Ml & LT,

(2)38 ) 20D [R) S MRS

JERESREE &7 A 2 FAKHOBEFRHGE T SN2 MERXDOFRFEMEIZ OV TIE, NIN2N3 £700E
BB1,BB2,BB3 Z#Hl\\ic &2 Th a7 U — FNOEMMRENHROTMER L NN 721X NBB & o=
> 7 U — N OJEMEIRE N SR OTZRERD 2 SOXOFEEREICTHN L, AREREIL. [FRE
WZR Do) & ITHREICKDERREOZE], ITREICL DA DE] IZL> THHMiL7z, Z D
FEXOABAERET, ELE A P AT ARBEMRASH O = EEH S 27 2 SuperNet XL-Q (/N
—3 = 2 1 R5091) DOFEFHLELY — /L& AW T 7z, MEXOREZ, FitoR-4. 1 IR THASRML &
BASM, MilmHiE 235 e L,

x-4.1 BEADORESH

No. Eis AL b ke A M| #ESE | M
R = N1. N2. N3

1 r;iq§%§§5 N 25%. 35%. 45% A 28 A
AR = N1. N2. N3

2 E;EP%E NN 45%. 55%. 65% Kep 28 A
R = BB1. BB2. BB3

3 25%. 35%. 45% / 28
Gk 2o NBB oy 35%. 45% K H
R = N1. N2. N3 N

4 %’%'I—JE,[%;%L%@ NN 25%. 35%. 45% | 15 L 91 H
R = BB1. BB2. BB3

3 gﬁgﬁﬁzﬂﬁé NI 25%. 35%. 45% | WiSWFEL | 91 A
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U — N OJEHMERE OBt & B AR EICEE L=/ 7 7 2 R-4. 1~F-44.5 R d, £, KHIZE5%
DOFREFE A R T, % 0 & LTERILEERRZ FEZR O TRT, WTnoBEIZENTH,
NN ZHlWe a7 U — b O MR 6 2 U ERRE (R2 RfE) 2809 L ETH Y, mWEBAMAZ A L
TWDZEDNMRTE L, £, WTNOEPIER S AN T 1 v I,
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No.1~5 OFRMICH T D, [EMFRE L B A > MKIEOBHREEH LIziiERXE2 /R LT T 7 2 K-4. 6
~B-4.10 12777, ZNOORBERIIKTT 2 HEEREOH R L R4 2 ITR-T, —EHORIMHITIBNT
X IR DEIZEDR D L IR LNDIMERNH L OO, EEFica 7 U — b aET 58 A2 FKEk
OFPFANTITHE M S D EMEIREIC R E 220N ERERTE 5, £2, WTNOEMFIZE N TS,
2 OOFERIZKE 2EIT R, ABREREDOHKRND b, X, U NAEETRWVE WS BRI E
Sl B, SEEMR Lo L BB LY 27 M2 X D No.1~No.5 DEEH 725 Bk Bl DWW Tk
6 \ZFLHET 5,

DLEOFER IV  MIENS A NEfAWza 7 U — NOEMERE L B A 2 MKENDRE TSNS 58
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R OBREER & RSN S D 2 & AR Sz,
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<120 5120
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mEniz,
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B 3-1 N-KepEEE— kS AH L 65%
ARE | T A (mm) &S (mm) MR (@ | R | TR
(%) (H) (kN) (N/mm?)
100.04 100.14 100.09 194.65 194.56 194.61 3654.5 183.0 23.3
7 100.07 100.18 100.13 196.37 196.41 196.39 3684.3 185.6 23.6 23.3
100.21 100.07 100.14 197.05 197.21 197.13 3711.7 181.2 23.0
NN 100.26 100.14 100.20 198.16 198.15 198.16 3712.6 269.5 34.2
28 100.01 100.08 100.05 196.26 196.31 196.29 3700.3 276.5 35.2 349
100.14 100.20 100.17 196.67 196.46 196.57 3690.6 278.5 353
100.19 100.16 100.18 196.72 196.62 196.67 3699.0 176.4 22.4
7 100.13 100.12 100.13 199.49 199.51 199.50 3744.2 179.0 22.7 22.8
100.12 100.06 100.09 197.92 197.89 197.91 3705.8 183.4 233
N 100.23 100.12 100.18 196.57 196.56 196.57 3705.1 267.5 339
28 100.35 100.06 100.21 198.50 197.97 198.24 3714.0 268.0 34.0 34.0
100.01 99.97 99.99 194.56 194.94 194.75 3661.7 268.0 34.1
6 100.06 100.20 100.13 195.87 195.99 195.93 3684.3 203.6 25.9
7 100.30 99.94 100.12 198.85 198.91 198.88 3732.0 205.0 26.0 25.8
100.02 100.14 100.08 197.76 197.61 197.69 3708.3 200.2 254
N2 100.28 100.11 100.20 196.88 196.89 196.89 3697.7 288.0 36.5
28 100.22 100.01 100.12 196.94 196.38 196.66 3703.1 291.5 37.0 36.8
100.11 99.98 100.05 196.92 196.74 196.83 3698.3 291.0 37.0
100.28 100.23 100.26 194.07 193.94 194.01 3650.6 216.6 27.4
7 100.07 100.06 100.07 195.80 195.99 195.90 3675.4 214.0 27.2 27.2
99.97 100.09 100.03 195.51 195.55 195.53 3657.1 212.4 27.0
N 100.13 100.39 100.26 196.01 196.70 196.36 3708.2 301.0 38.1
28 100.16 100.33 100.25 196.24 196.25 196.25 3705.0 297.0 37.6 38.1
100.20 100.17 100.19 194.88 195.25 195.07 3669.9 303.5 38.5




Bz 3-2 N-/KepEA-/K#ESH L 55%

KEEE K tin . . . de RAnf B JFE i e
) A B (B) EAE (mm) S (mm) e (g) () (NJmm?)
100.14 | 100.12 | 100.13 | 196.60 | 196.51 | 196.56 3692.0 262.2 333
7 100.02 | 100.00 | 100.01 | 196.91 | 197.11 | 197.01 3718.1 256.8 32.7 33.0
100.01 | 100.17 | 100.09 | 197.23 | 197.35 | 197.29 3716.8 260.8 33.1
RN 100.28 | 100.14 | 100.21 | 195.64 | 195.63 | 195.64 3685.6 367.5 46.6
28 99.92 | 100.12 | 100.02 | 197.14 | 197.03 | 197.09 3709.2 367.0 46.7 46.6
100.08 | 100.20 | 100.14 | 195.84 | 195.79 | 195.82 3703.8 367.0 46.6
100.09 | 100.05 | 100.07 | 197.65 | 197.49 | 197.57 3723.8 264.6 33.6
7 100.32 | 99.71 100.02 | 196.67 | 196.70 | 196.69 3699.8 259.6 33.0 334
100.21 | 100.31 | 100.26 | 196.80 | 196.91 | 196.86 3736.7 266.4 33.7
A 100.14 | 100.00 | 100.07 | 196.51 | 196.54 | 196.53 3714.3 356.5 453
28 99.77 | 100.36 | 100.07 | 196.52 | 196.55 | 196.54 3706.9 360.5 45.8 46.0
100.18 | 100.07 | 100.13 | 195.15 | 195.05 | 195.10 3692.5 369.0 46.9
> 100.08 | 100.22 | 100.15 | 196.18 | 196.28 | 196.23 3716.0 292.4 37.1
7 100.30 | 100.03 | 100.17 | 193.55 | 193.56 | 193.56 3656.2 292.4 37.1 37.1
100.02 | 100.30 | 100.16 | 196.26 | 196.38 | 196.32 3702.3 293.4 37.2
s 100.24 | 100.23 | 100.24 | 197.40 | 197.46 | 197.43 3728.9 384.0 48.7
28 99.97 | 100.14 | 100.06 | 197.63 | 197.52 | 197.58 3732.7 377.5 48.0 48.3
100.18 | 100.27 | 100.23 | 197.50 | 197.41 | 197.46 3719.4 381.0 48.3
99.78 | 100.15 | 99.97 | 196.37 | 196.28 | 196.33 3678.1 296.8 37.8
7 100.02 | 100.10 | 100.06 | 196.72 | 196.54 | 196.63 3684.7 294.4 374 37.6
100.12 | 100.16 | 100.14 | 196.89 | 196.85 | 196.87 3689.4 295.2 37.5
s 100.15 | 99.94 | 100.05 | 197.51 | 197.40 | 197.46 3716.2 393.0 50.0
28 99.95 100.32 | 100.14 | 196.65 | 196.54 | 196.60 3691.5 392.5 49.8 49.8
100.01 | 100.04 | 100.03 | 197.32 | 197.23 | 197.28 3716.3 390.5 49.7




Btz 3-3 N-/KepEAE-/KEESH L 45%

KEEE K tin . . . de RAnf B JFE i e
) A B (B) EAE (mm) S (mm) e (g) () (NJmm?)
100.31 | 100.41 | 100.36 | 191.92 | 191.92 | 191.92 3659.8 381.5 48.2
7 100.47 | 100.35 | 100.41 | 196.08 | 196.19 | 196.14 3735.6 379.0 47.9 48.0
100.35 | 100.41 | 100.38 | 197.16 | 197.10 | 197.13 3770.6 378.0 47.8
RN 100.25 | 100.39 | 100.32 | 193.55 | 193.75 | 193.65 3694.4 508.0 64.3
28 100.23 | 100.38 | 100.31 | 195.93 | 195.89 | 19591 3736.9 502.5 63.6 64.0
100.19 | 100.34 | 100.27 | 197.02 | 197.12 | 197.07 3760.6 506.0 64.1
100.28 | 100.33 | 100.31 | 197.74 | 197.58 | 197.66 3746.2 390.5 49.4
7 100.52 | 100.48 | 100.50 | 193.83 | 193.75 | 193.79 3682.2 393.0 49.5 49.4
100.28 | 100.20 | 100.24 | 194.70 | 194.76 | 194.73 3696.4 390.0 49.4
A 100.27 | 100.09 | 100.18 | 196.47 | 196.57 | 196.52 3731.9 506.0 64.2
28 100.00 | 100.14 | 100.07 | 194.52 | 194.62 | 194.57 3691.4 499.5 63.5 63.9
100.02 | 100.00 | 100.01 | 196.31 | 196.15 | 196.23 3732.4 502.0 63.9
. 100.28 | 100.23 | 100.26 | 196.80 | 196.86 | 196.83 3755.4 433.5 54.9
7 100.22 | 100.46 | 100.34 | 19540 | 195.62 | 195.51 3714.1 435.0 55.0 54.6
100.26 | 100.20 | 100.23 | 196.92 | 196.93 | 196.93 3748.1 424.5 53.8
s 100.11 | 100.03 | 100.07 | 195.40 | 195.53 | 195.47 3715.5 528.0 67.1
28 100.02 | 100.01 | 100.02 | 195.83 | 195.76 | 195.80 3722.3 538.0 68.5 67.9
100.11 | 99.99 | 100.05 | 195.20 | 195.30 | 195.25 3705.9 535.0 68.1
100.32 | 100.34 | 100.33 | 195.97 | 19597 | 195.97 3759.0 444.0 56.2
7 100.22 | 100.38 | 100.30 | 193.76 | 193.77 | 193.77 3692.8 442.0 55.9 55.9
100.08 | 100.35 | 100.22 | 193.01 | 192.95 | 192.98 3673.5 438.5 55.6
A 100.31 | 100.41 | 100.36 | 191.92 | 191.92 | 191.92 3659.8 381.5 48.2
28 100.47 | 100.35 | 100.41 | 196.08 | 196.19 | 196.14 3735.6 379.0 47.9 69.8
100.35 | 100.41 | 100.38 | 197.16 | 197.10 | 197.13 3770.6 378.0 47.8




Btz 3-4 N-KepEAE-KEESH L 35%

KEEE K tin . . . de RAnf B JFE i e
) A B (B) EAE (mm) S (mm) e (g) () (NJmm?)
100.41 | 100.45 | 100.43 | 197.62 | 197.69 | 197.66 3793.4 565.0 71.3
7 100.38 | 100.26 | 100.32 | 193.08 | 193.05 | 193.07 3713.6 556.5 70.4 71.0
100.34 | 100.49 | 100.42 | 195.23 | 195.46 | 195.35 3737.4 565.0 71.3
RN 100.24 | 100.23 | 100.24 | 197.16 | 197.20 | 197.18 3786.0 687.0 87.1
28 100.27 | 100.37 | 100.32 | 197.24 | 197.18 | 197.21 3775.7 697.0 88.2 87.6
100.45 | 100.31 | 100.38 | 196.64 | 196.48 | 196.56 3782.0 693.0 87.6
100.13 | 100.11 | 100.12 | 193.30 | 193.40 | 193.35 3696.9 554.5 70.4
7 100.20 | 100.30 | 100.25 | 195.35 | 195.43 | 195.39 3737.1 557.0 70.6 70.3
100.25 | 100.16 | 100.21 | 195.37 | 195.39 | 195.38 3741.2 551.0 69.9
A 100.21 | 100.06 | 100.14 | 194.17 | 194.30 | 194.24 3697.9 668.5 84.9
28 100.18 | 100.04 | 100.11 | 195.15 | 194.96 | 195.06 3721.5 663.0 84.2 84.7
100.10 | 100.22 | 100.16 | 196.32 | 196.28 | 196.30 3744.6 670.5 85.1
3 100.08 | 100.25 | 100.17 | 198.32 | 198.31 | 198.32 3778.0 598.0 75.9
7 100.07 | 100.28 | 100.18 | 196.93 | 196.96 | 196.95 3753.5 603.5 76.6 76.0
100.38 | 100.13 | 100.26 | 196.82 | 196.95 | 196.89 3760.7 596.5 75.6
s 100.14 | 100.19 | 100.17 | 196.17 | 196.14 | 196.16 3734.2 703.5 89.3
28 100.28 | 100.08 | 100.18 | 194.40 | 194.43 | 194.42 3705.8 701.5 89.0 89.0
100.34 | 100.33 | 100.34 | 197.56 | 197.61 | 197.59 3785.5 701.5 88.7
100.51 | 100.20 | 100.36 | 197.53 | 197.41 | 197.47 3784.9 630.5 79.7
7 100.28 | 100.48 | 100.38 | 194.75 | 194.53 | 194.64 3718.0 630.0 79.6 79.7
100.41 | 100.45 | 100.43 | 197.62 | 197.69 | 197.66 3793.4 565.0 71.3
s 100.38 | 100.26 | 100.32 | 193.08 | 193.05 | 193.07 3713.6 556.5 93.8
28 100.34 | 100.49 | 100.42 | 195.23 | 195.46 | 195.35 3737.4 565.0 94.0 94.5
100.24 | 100.23 | 100.24 | 197.16 | 197.20 | 197.18 3786.0 687.0 95.6




Btz 3-5 N-/KepEAE-/KEESH L 25%

KEEE K tin . . . de RAnf B JFE i e
) A B (B) EAE (mm) S (mm) e (g) () (NJmm?)
100.08 | 100.30 | 100.19 | 194.79 | 194.74 | 194.77 3778.2 762.0 96.7
7 100.32 | 100.21 | 100.27 | 195.48 | 195.55 | 195.52 3779.5 773.5 98.0 97.0
100.19 | 100.27 | 100.23 | 194.71 | 194.75 | 194.73 3767.6 759.0 96.2
RN 100.05 | 100.19 | 100.12 | 195.14 | 195.15 | 195.15 3791.5 923.0 117
28 100.17 | 100.26 | 100.22 | 194.43 | 194.33 | 194.38 3766.7 911.0 115 115
100.17 | 100.18 | 100.18 | 198.10 | 198.12 | 198.11 3822.9 891.0 113
100.29 | 100.20 | 100.25 | 196.98 | 196.97 | 196.98 3813.6 783.5 99.3
7 100.29 | 100.33 | 100.31 | 194.14 | 194.00 | 194.07 3775.5 786.5 99.5 98.5
100.30 | 100.23 | 100.27 | 195.21 | 195.38 | 195.30 3798.1 763.5 96.7
A 100.34 | 100.11 | 100.23 | 196.17 | 196.19 | 196.18 3810.9 892.0 113
28 100.06 | 100.20 | 100.13 | 195.13 | 195.07 | 195.10 3780.6 868.0 110 111
100.29 | 100.19 | 100.24 | 195.89 | 195.97 | 195.93 3813.9 876.0 111
2 100.60 | 100.23 | 100.42 | 194.14 | 194.35 | 194.25 3771.8 770.5 97.3
7 100.05 | 100.26 | 100.16 | 195.99 | 196.05 | 196.02 3809.5 762.0 96.7 97.4
100.03 | 100.13 | 100.08 | 197.71 | 197.72 | 197.72 3820.7 772.0 98.1
s 99.92 | 100.17 | 100.05 | 194.83 | 194.92 | 194.88 3778.5 872.0 111
28 100.04 | 100.07 | 100.06 | 196.62 | 196.61 | 196.62 3809.3 860.0 109 110
100.18 | 100.05 | 100.12 | 195.42 | 195.31 | 195.37 3784.3 860.0 109
100.25 | 100.21 | 100.23 | 195.03 | 195.06 | 195.05 3775.1 819.0 104
7 100.25 | 100.14 | 100.20 | 196.66 | 196.62 | 196.64 3828.1 829.0 105 104
100.19 | 100.11 | 100.15 | 197.68 | 197.78 | 197.73 3840.4 814.0 103
A 100.13 | 100.11 | 100.12 | 194.17 | 194.03 | 194.10 3778.7 930.0 118
28 100.03 | 100.26 | 100.15 | 196.24 | 196.27 | 196.26 3816.4 910.0 116 115
100.16 | 100.17 | 100.17 | 194.13 | 194.08 | 194.11 3765.5 880.0 112




Mizk 3-6 N-R 5 JHEEEE L -KIES ML 65%

KA K tin . R KA B JFE i e
A b EHE (mm) S (mm) i (g
(%) (H) (kN) (N/mm?)
99.98 100.14 | 100.06 | 198.78 | 198.77 | 198.78 3669.0 251.5 32.0
28 100.26 | 100.02 | 100.14 | 196.25 | 196.24 | 196.25 3635.3 255.0 324 32.2
100.27 99.82 100.05 | 196.81 196.82 | 196.82 3648.8 253.0 32.2
RN 100.29 | 100.18 100.24 | 196.78 197.23 197.01 3643.2 301.5 38.2
91 100.24 | 100.30 | 100.27 | 194.37 | 194.56 | 194.47 3587.5 297.5 37.7 38.0
100.09 | 100.18 100.14 | 196.52 | 196.19 | 196.36 3623.6 299.0 38.0
100.00 | 100.04 | 100.02 | 194.35 19442 | 194.39 3603.0 252.5 321
28 100.14 99.96 100.05 196.11 196.05 196.08 3635.8 254.0 323 31.8
100.07 | 100.04 | 100.06 | 197.73 197.75 197.74 3671.6 244.0 31.0
N 100.26 | 100.09 | 100.18 | 196.08 | 195.99 | 196.04 3587.5 289.5 36.7
91 100.07 | 100.11 100.09 | 19596 | 195.97 | 195.97 3601.3 285.5 36.3 36.4
100.09 99.98 100.04 | 196.50 | 196.71 196.61 3629.0 284.0 36.1
. 100.06 | 100.09 | 100.08 | 198.75 | 198.90 | 198.83 3694.5 251.5 32.0
28 100.21 100.05 | 100.13 | 198.35 | 198.55 | 198.45 3688.6 258.0 32.8 32.5
100.17 | 100.20 | 100.19 | 195.96 | 195.82 | 195.89 3625.2 258.5 32.8
A 100.08 100.29 | 100.19 | 199.22 | 198.84 | 199.03 3671.1 296.5 37.6
91 100.16 | 100.04 | 100.10 | 197.38 197.19 | 197.29 3638.8 297.5 37.8 37.7
100.25 100.07 | 100.16 | 198.71 199.11 198.91 3660.3 296.5 37.6
100.10 | 100.28 | 100.19 | 198.64 | 198.63 198.64 3671.2 267.5 33.9
28 100.31 100.22 | 100.27 | 195.64 | 195.56 | 195.60 3641.7 260.5 33.0 334
100.32 | 100.55 | 100.44 | 197.49 | 197.49 | 197.49 3682.2 264.5 334
A 100.29 | 100.18 | 100.24 | 196.78 | 197.23 | 197.01 3643.2 301.5 38.2
91 100.24 | 100.30 | 100.27 | 194.37 | 194.56 | 194.47 3587.5 297.5 37.7 38.0
100.09 | 100.18 | 100.14 | 196.52 | 196.19 | 196.36 3623.6 299.0 38.0




Pz 3-7 N-R 5 JHEEEE L -KIES ML 55%

KA K tin . R KA B JFE i e
A b EHE (mm) S (mm) i (g
(%) (H) (kN) (N/mm?)
100.26 | 100.03 | 100.15 | 194.27 | 194.27 | 194.27 3618.7 347.0 44.0
28 100.12 | 100.15 | 100.14 | 195.73 | 195.74 | 195.74 3627.4 341.5 43.4 43.9
100.08 | 100.22 | 100.15 | 196.36 | 196.30 | 196.33 3657.3 349.0 44.3
RN 100.07 | 100.33 100.20 | 197.88 198.55 198.22 3678.5 397.0 50.3
91 99.92 100.14 | 100.03 197.72 | 197.81 197.77 3658.7 390.5 49.7 50.1
100.13 100.25 100.19 | 197.12 | 197.57 | 197.35 3662.8 397.0 50.4
100.38 100.06 | 100.22 | 194.16 | 194.24 | 194.20 3624.1 329.0 41.7
28 100.14 99.97 100.06 | 194.78 194.84 | 194.81 3627.6 328.5 41.8 41.7
99.62 100.58 100.10 | 195.78 195.82 | 195.80 3636.2 327.0 41.6
N 100.21 100.05 | 100.13 | 196.62 | 197.00 | 196.81 3658.9 376.5 47.8
91 100.08 | 100.16 | 100.12 | 196.86 | 196.59 | 196.73 3648.1 374.5 47.6 47.6
100.02 99.98 100.00 | 199.17 | 198.46 | 198.82 3680.1 373.0 47.5
> 99.68 100.06 99.87 198.11 198.09 | 198.10 3701.3 336.5 43.0
28 99.95 100.04 | 100.00 | 197.54 | 197.35 | 197.45 3667.5 3445 43.9 43.8
100.04 | 100.26 | 100.15 | 193.76 | 193.82 | 193.79 3601.1 350.5 44.5
A 100.36 | 100.00 | 100.18 196.12 | 196.27 | 196.20 3658.1 387.5 49.2
91 100.08 100.05 100.07 | 197.20 | 196.39 | 196.80 3649.6 371.0 47.2 48.4
100.27 | 100.20 | 100.24 | 195.66 | 196.27 | 195.97 3645.9 385.0 48.8
100.17 | 100.00 | 100.09 | 198.62 | 198.71 198.67 3670.4 347.0 44.1
28 100.13 100.13 100.13 195.77 | 195.68 | 195.73 3626.7 350.0 44 .4 44.2
100.33 100.15 | 100.24 | 197.62 | 197.80 | 197.71 3664.4 348.5 44.2
A 100.00 | 100.25 | 100.13 | 195.46 | 195.29 | 195.38 3598.0 391.5 49.7
91 100.03 | 100.21 100.12 | 197.54 | 197.95 | 197.75 3663.0 382.5 48.6 494
100.17 | 100.28 | 100.23 | 194.13 | 194.04 | 194.09 3584.2 393.5 49.9




Btz 3-8 N-fi ZMEB A -KEE S ML 45%

KA K tin . R KA B JFE i e
A b EHE (mm) S (mm) i (g
(%) (H) (kN) (N/mm?)
100.40 | 100.09 | 100.25 | 194.64 | 194.50 | 194.57 3652.2 419.0 53.1
28 100.24 | 100.29 | 100.27 | 197.38 | 197.28 | 197.33 3694.2 410.5 52.0 52.7
100.36 | 100.11 100.24 | 195.74 | 19593 | 195.84 3671.5 419.0 53.1
RN 100.25 100.40 | 100.33 197.78 197.83 197.81 3710.2 452.5 57.2
91 100.31 100.37 | 100.34 | 197.62 | 198.33 197.98 3716.7 453.5 57.4 57.8
100.21 100.43 100.32 | 197.64 | 197.71 197.68 3727.6 464.0 58.7
100.26 | 100.18 100.22 | 194.21 19446 | 194.34 3665.9 397.5 50.4
28 100.13 100.00 | 100.07 | 193.33 193.25 193.29 3602.7 409.5 521 51.0
100.23 100.13 100.18 195.05 195.25 195.15 3668.3 398.0 50.5
N 100.01 100.11 100.06 | 192.15 | 192.01 192.08 3609.2 447.0 56.8
91 100.26 | 100.36 | 100.31 196.99 | 197.18 | 197.09 3700.5 446.0 56.4 56.6
100.06 | 100.23 | 100.15 | 195.34 | 195.12 | 195.23 3689.6 446.5 56.7
. 100.11 100.12 | 100.12 | 195.88 | 195.87 | 195.88 3656.6 413.5 52.5
28 100.28 | 100.27 | 100.28 | 196.62 | 196.74 | 196.68 36954 407.0 51.5 51.8
100.16 | 100.28 | 100.22 | 195.66 | 195.60 | 195.63 3668.6 406.5 51.5
A 100.00 | 100.22 100.11 197.17 | 196.84 | 197.01 3712.7 443.5 56.3
91 100.08 99.95 100.02 | 192.40 | 192.70 | 192.55 3622.2 427.0 54.3 55.0
100.05 100.01 100.03 193.62 | 194.22 | 193.92 3631.2 427.0 54.3
100.16 | 100.18 | 100.17 | 195.20 | 195.09 | 195.15 3677.3 425.0 53.9
28 100.40 | 100.39 | 100.40 | 194.29 | 194.14 | 194.22 3646.2 434.0 54.8 54.3
100.11 100.15 | 100.13 197.19 | 197.97 | 197.58 3715.8 426.5 54.2
A 100.28 | 100.13 | 100.21 195.18 | 195.62 | 195.40 3684.0 489.5 62.1
91 100.13 | 100.39 | 100.26 | 194.30 | 194.32 | 194.31 3639.9 476.0 60.3 60.6
100.16 | 100.12 | 100.14 | 193.65 | 194.23 | 193.94 3651.2 468.5 59.5




Btz 3-9 N-fZMEB A -KFES ML 35%

KA K tin . R KA B JFE i e
A b EHE (mm) S (mm) i (g
(%) (H) (kN) (N/mm?)
100.28 | 100.56 | 100.42 | 193.44 | 193.35 | 193.40 3685.3 564.0 71.2
28 100.11 100.57 | 100.34 | 191.14 | 191.29 | 191.22 3641.6 577.5 73.0 71.9
100.30 | 100.32 | 100.31 | 191.97 | 191.87 | 191.92 3657.0 564.0 71.4
RN 100.39 | 100.17 | 100.28 196.69 | 196.81 196.75 3711.4 612.5 77.6
91 100.40 | 100.22 | 100.31 192.05 192.15 192.10 3652.0 644.0 81.5 80.3
100.15 100.31 100.23 191.95 19190 | 191.93 3645.3 645.5 81.8
100.22 | 100.06 | 100.14 | 196.63 196.69 | 196.66 3728.0 557.5 70.8
28 100.29 | 100.01 100.15 194.73 194.57 | 194.65 3676.5 558.0 70.8 70.9
100.10 100.11 100.11 194.86 | 194.85 194.86 3679.5 558.5 71.0
N 100.08 | 100.02 | 100.05 | 190.77 | 190.78 | 190.78 3601.8 605.0 77.0
91 100.17 | 100.03 | 100.10 | 196.49 | 196.27 | 196.38 3711.0 602.0 76.5 76.9
99.99 100.09 | 100.04 | 195.83 | 195.86 | 195.85 3704.4 607.0 77.2
. 100.07 | 100.28 | 100.18 | 197.82 | 197.71 197.77 3757.0 563.5 71.5
28 100.15 | 100.09 | 100.12 | 195.77 | 195.76 | 195.77 3691.3 586.5 74.5 73.1
100.28 | 100.42 | 100.35 | 193.67 | 193.50 | 193.59 3673.2 580.5 73.4
A 100.27 | 100.08 100.18 194.08 194.05 194.07 3664.4 620.5 78.7
91 100.19 | 100.01 100.10 | 197.36 | 197.31 197.34 3742.8 618.5 78.6 78.8
100.09 | 100.14 | 100.12 | 190.84 | 190.67 | 190.76 3595.1 622.0 79.0
100.10 | 100.28 | 100.19 | 195.54 | 195.38 | 195.46 3678.8 609.0 77.2
28 100.29 | 100.14 | 100.22 | 195.84 | 195.85 195.85 3691.8 615.5 78.0 77.2
100.33 100.16 | 100.25 | 188.48 188.42 | 188.45 3558.3 603.0 76.4
A 100.29 | 100.10 | 100.20 | 194.96 | 195.11 195.04 3684.7 647.0 82.1
91 100.10 | 100.07 | 100.09 | 193.06 | 192.86 | 192.96 3646.2 653.5 83.1 83.0
100.17 | 100.46 | 100.32 | 196.69 | 196.68 | 196.69 3718.3 662.0 83.8




Btk 3-10 N-fE ZMrEEE KIS S L 25%

KA K tin . R KA B JFE i e
A b EHE (mm) S (mm) i (g
(%) (H) (kN) (N/mm?)
100.11 100.27 | 100.19 | 197.48 | 19743 | 197.46 3780.2 821.5 104
28 100.19 | 100.14 | 100.17 | 196.09 | 195.93 | 196.01 3744.0 824.0 105 105
100.25 | 100.09 | 100.17 | 196.09 | 196.15 | 196.12 3755.5 835.0 106
RN 100.11 100.04 | 100.08 197.86 | 197.73 197.80 3798.2 841.0 107
91 100.13 100.19 | 100.16 | 195.62 | 195.69 | 195.66 3743.2 860.0 109 109
99.93 100.17 | 100.05 195.75 195.77 | 195.76 3750.1 880.0 112
100.12 | 100.16 | 100.14 | 197.37 | 197.52 | 197.45 3788.1 794.0 101
28 100.28 100.15 100.22 | 196.01 19590 | 195.96 3788.9 819.5 104 102
100.23 100.21 100.22 | 197.51 197.41 197.46 3796.0 805.5 102
N 100.32 | 100.11 100.22 | 192.77 | 192.95 | 192.86 3738.2 849.0 108
91 100.41 100.17 | 100.29 | 192.68 | 192.82 | 192.75 3718.5 852.0 108 107
100.23 | 100.29 | 100.26 | 195.47 | 195.71 195.59 3780.3 830.0 105
2 100.20 | 100.02 | 100.11 198.87 | 198.92 | 198.90 3825.6 824.0 105
28 100.16 | 100.08 | 100.12 | 195.95 | 196.10 | 196.03 3776.5 773.0 98.2 103
100.19 | 100.06 | 100.13 | 197.54 | 197.35 | 197.45 3801.5 831.0 106
A 100.28 100.01 100.15 197.32 | 197.55 197.44 3810.5 857.0 109
91 100.28 100.02 | 100.15 197.13 196.97 | 197.05 3780.0 875.0 111 111
99.86 100.33 100.10 | 191.24 | 191.19 | 191.22 3685.9 878.0 112
100.19 | 100.12 | 100.16 | 194.14 | 194.09 | 194.12 3738.0 859.5 109
28 100.11 100.20 | 100.16 | 195.79 | 195.70 | 195.75 3771.7 861.5 109 109
100.19 | 100.08 | 100.14 | 196.20 | 196.29 | 196.25 3788.0 863.5 110
A 100.16 | 100.07 | 100.12 | 193.05 | 193.14 | 193.10 3730.0 902.0 115
91 99.96 100.06 | 100.01 195.76 | 195.64 | 195.70 3776.1 882.0 112 114
100.06 | 100.11 100.09 | 196.32 | 196.37 | 196.35 3785.0 907.0 115




B 3-11  BB-/KchEA-/KEE & L 45%
ARE | T A (mm) &S (mm) MR (@ | R | TR
(%) (H) (kN) (N/mm?)
100.11 100.25 100.18 190.86 190.98 190.92 3628.3 308.5 39.1
7 100.08 100.07 100.08 193.15 193.20 193.18 3674.6 305.5 38.8 39.0
100.14 100.11 100.13 194.83 195.03 194.93 3702.2 307.5 39.1
NN 100.39 100.03 100.21 195.66 195.55 195.61 3709.5 504.5 64.0
28 100.20 100.01 100.11 196.01 19591 195.96 3717.7 510.0 64.8 64.7
100.04 100.17 100.11 196.89 196.75 196.82 3737.8 514.5 654
100.26 100.25 100.26 195.24 195.15 195.20 3696.4 261.0 33.1
7 100.21 100.29 100.25 194.64 194.46 194.55 3686.1 260.5 33.0 33.0
100.24 100.10 100.17 194.28 194.31 194.30 3693.8 259.0 32.9
N 100.23 100.25 100.24 194.14 194.01 194.08 3681.0 454.0 57.5
28 100.15 100.24 100.20 195.08 194.93 195.01 3703.0 457.5 58.0 57.5
100.22 100.27 100.25 193.80 193.64 193.72 3688.6 449.0 56.9
45 100.06 100.20 100.13 192.67 192.80 192.74 3669.1 303.0 38.5
7 100.23 100.36 100.30 193.25 193.38 193.32 3701.5 298.5 37.8 38.2
100.26 100.13 100.20 194.59 194.58 194.59 3689.4 301.5 38.2
N2 100.22 100.37 100.30 195.73 195.79 195.76 3718.6 495.0 62.6
28 100.39 100.22 100.31 196.18 196.10 196.14 3734.5 495.0 62.6 62.4
100.32 100.37 100.35 195.86 195.84 195.85 3718.3 490.0 62.0
100.10 100.01 100.06 196.67 196.55 196.61 3736.8 297.0 37.8
7 100.13 100.16 100.15 195.04 194.99 195.02 3691.0 301.5 38.3 38.1
100.11 100.12 100.12 196.51 196.40 196.46 3719.0 301.0 38.2
N 100.04 100.30 100.17 195.05 195.22 195.14 3691.9 500.5 63.5
28 100.32 100.31 100.32 195.12 195.07 195.10 3709.8 500.5 63.3 63.4
100.09 100.35 100.22 195.18 195.23 195.21 3694.6 500.0 63.4




Btz 3-12 BB-/Kip&EA-/K#ES# L 35%

KA K tin . R KA B JFE i e
A b EHE (mm) S (mm) i (g
(%) (H) (kN) (N/mm?)
100.26 | 100.22 | 100.24 | 197.07 | 196.97 | 197.02 3756.3 445.0 56.4
7 100.35 | 100.17 | 100.26 | 193.17 | 193.18 | 193.18 3694.0 452.5 57.3 57.1
100.26 | 100.07 | 100.17 | 196.46 | 196.38 | 196.42 3758.7 453.0 57.5
RN 100.36 | 100.28 100.32 | 193.72 | 193.61 193.67 3704.2 700.0 88.6
28 100.19 | 100.39 | 100.29 | 195.71 195.58 | 195.65 3738.9 713.0 90.3 88.9
100.14 | 100.10 | 100.12 | 196.28 196.28 | 196.28 3727.4 692.0 87.9
100.11 100.10 100.11 197.25 197.16 | 197.21 3755.6 403.5 51.3
7 99.92 100.10 | 100.01 194.06 | 193.95 194.01 3675.5 411.0 52.3 51.9
100.06 | 100.17 | 100.12 | 196.35 196.23 196.29 3736.2 410.0 521
N 100.20 | 100.05 | 100.13 | 195.59 | 195.68 | 195.64 3726.6 637.5 81.0
28 100.10 | 100.24 | 100.17 | 196.44 | 196.49 | 196.47 3740.6 644.5 81.8 81.8
100.25 | 100.21 100.23 | 195.89 | 195.79 | 195.84 3722.0 652.5 82.7
. 100.18 | 100.16 | 100.17 | 195.23 | 195.22 | 195.23 3741.2 466.5 59.2
7 100.24 | 100.26 | 100.25 | 194.14 | 194.03 | 194.09 3718.5 466.5 59.1 58.7
100.04 | 100.17 | 100.11 196.80 | 196.78 | 196.79 3756.0 454.5 57.7
A 100.17 | 100.34 | 100.26 | 196.86 | 196.94 | 196.90 3763.7 722.0 91.5
28 100.16 | 100.14 | 100.15 195.66 | 195.71 195.69 3740.6 699.0 88.7 89.8
100.16 | 100.13 100.15 196.07 | 196.25 196.16 3743.3 701.5 89.1
100.14 | 100.18 | 100.16 | 194.93 195.13 195.03 3722.2 454.0 57.6
7 100.25 | 100.29 | 100.27 | 196.02 | 195.93 195.98 3741.1 452.0 57.2 57.4
100.31 100.32 | 100.32 | 19592 | 19594 | 195.93 3727.4 454.5 57.5
A 100.14 | 100.28 | 100.21 19522 | 195.26 | 195.24 3731.1 707.0 89.6
28 100.28 | 100.32 | 100.30 | 196.60 | 196.45 | 196.53 37544 702.5 88.9 89.5
100.22 | 100.16 | 100.19 | 193.01 192.98 | 193.00 3692.2 709.5 90.0




Btz 3-13 BB-/Kip&EA-/KIESHMLE 25%

KA K tin . R KA B JFE i e
A b EHE (mm) S (mm) i (g
(%) (H) (kN) (N/mm?)
100.14 | 100.17 | 100.16 | 197.27 | 197.33 | 197.30 3799.3 704.5 89.4
7 100.08 99.99 100.04 | 197.22 | 197.37 | 197.30 3808.4 709.5 90.3 89.6
100.15 | 100.08 | 100.12 | 197.53 | 197.50 | 197.52 3813.1 702.0 89.2
RN 100.21 100.05 100.13 195.31 195.20 | 195.26 37753 962.0 122
28 100.21 100.03 100.12 | 197.20 | 197,10 | 197.20 37933 962.0 122 122
100.00 100.11 100.06 | 198.86 | 198.75 198.81 3835.3 953.0 121
100.31 100.16 | 100.24 | 197.13 196.93 197.03 3797.6 700.0 88.7
7 100.17 | 100.15 100.16 | 196.53 196.63 196.58 3797.8 691.0 87.7 88.4
100.08 100.18 100.13 197.99 | 197.98 | 197.99 3821.0 699.0 88.8
N 100.24 | 100.14 | 100.19 | 194.50 | 194.62 | 194.56 3746.3 937.0 119
28 100.25 | 100.15 | 100.20 | 196.64 | 196.79 | 196.72 3800.3 879.0 111 116
100.20 | 100.20 | 100.20 | 197.33 | 197.45 | 197.39 3824.3 938.0 119
2 100.25 | 100.06 | 100.16 | 198.42 | 198.53 | 198.48 3836.4 752.0 95.4
7 100.15 | 100.21 100.18 | 197.48 | 197.30 | 197.39 3810.3 751.5 95.3 95.6
100.20 | 100.16 | 100.18 | 196.52 | 196.54 | 196.53 3788.1 758.0 96.2
A 100.12 | 100.25 100.19 | 198.26 | 198.29 | 198.28 3825.3 944.0 120
28 100.19 | 100.05 100.12 | 196.54 | 196.52 | 196.53 3806.4 947.0 120 118
100.09 | 100.30 | 100.20 | 196.29 196.11 196.20 3796.2 897.0 114
100.05 | 100.14 | 100.10 | 194.18 194.15 194.17 3740.8 759.0 96.4
7 99.94 100.06 | 100.00 | 198.33 198.38 | 198.36 3830.5 743.5 94.7 95.9
100.01 100.06 | 100.04 | 197.67 | 197.59 | 197.63 3818.6 758.5 96.5
A 100.23 | 100.10 | 100.17 | 197.70 | 197.57 | 197.64 38259 956.0 121
28 100.11 100.05 | 100.08 | 195.41 19545 | 19543 3775.9 944.0 120 121
100.06 | 100.13 | 100.10 | 195.85 | 195.77 | 195.81 3784 .4 961.0 122




Mtz 3-14 BB-fZMTEAEA-/KIESHLL 45%

KA K tin . R KA B JFE i e
A b EHE (mm) S (mm) i (g
(%) (H) (kN) (N/mm?)
99.98 100.09 | 100.04 | 193.35 | 193.31 193.33 3628.5 433.5 55.2
28 100.13 | 100.15 | 100.14 | 196.30 | 196.21 196.26 3690.1 427.5 54.3 55.0
99.92 100.13 | 100.03 | 192.37 | 192.34 | 192.36 3616.8 436.0 55.5
RN 100.05 100.15 100.10 | 194.35 193.89 | 194.12 3625.8 492.0 62.5
91 100.28 100.25 100.27 | 191.42 | 191.48 | 191.45 3610.2 475.5 60.2 61.1
100.17 99.95 100.06 | 193.04 | 192.89 | 192.97 3629.1 477.0 60.7
100.23 100.19 | 100.21 197.86 | 197.74 | 197.80 3728.8 429.0 54.4
28 100.18 100.12 | 100.15 195.12 | 195.15 195.14 3645.4 429.0 54.5 54.1
100.17 | 100.23 100.20 | 198.56 | 198.51 198.54 3751.6 421.0 534
N 100.32 | 100.30 | 100.31 197.30 | 197.24 | 197.27 3697.4 469.0 59.3
91 100.16 | 100.50 | 100.33 | 193.81 193.65 | 193.73 3638.1 474.5 60.0 59.7
100.57 | 100.21 100.39 | 190.16 | 190.26 | 190.21 3600.0 474.5 59.9
. 100.24 | 100.16 | 100.20 | 195.78 | 195.74 | 195.76 3684.0 443.5 56.2
28 100.21 99.99 100.10 | 197.87 | 197.69 | 197.78 3724.3 429.0 54.5 54.8
100.05 | 100.12 | 100.09 | 196.86 | 196.80 | 196.83 3704.4 423.5 53.8
A 100.17 | 100.36 | 100.27 | 193.80 | 193.80 | 193.80 3662.3 475.5 60.2
91 100.48 100.27 | 100.38 193.77 | 193.80 | 193.79 3644.6 480.5 60.7 60.6
100.24 | 100.34 | 100.29 | 192.48 192.77 | 192.63 3634.2 480.0 60.8
100.05 | 100.02 | 100.04 | 197.83 197.81 197.82 3717.2 443.5 56.4
28 100.08 | 100.12 | 100.10 | 194.65 194.88 | 194.77 3667.1 443.5 56.4 56.2
100.16 | 100.03 100.10 | 196.60 | 196.41 196.51 3682.2 440.0 55.9
A 100.30 | 100.12 | 100.21 194.35 | 194.32 | 194.34 3658.0 494.0 62.6
91 100.14 | 100.28 | 100.21 19443 | 194.67 | 194.55 3636.9 481.0 61.0 61.8
100.31 100.05 | 100.18 | 194.44 | 194.61 194.53 3652.2 488.0 61.9




Btz 3-15 BB-fZMTEAEA-/KIESH L 35%

KA K tin . R KA B JFE i e
A b EHE (mm) S (mm) i (g
(%) (H) (kN) (N/mm?)
100.08 99.98 100.03 | 19547 | 195.58 | 195.53 3688.8 613.5 78.1
28 100.32 | 100.26 | 100.29 | 193.55 | 193.52 | 193.54 3665.4 583.0 73.8 76.2
100.09 | 100.07 | 100.08 | 195.17 | 195.29 | 195.23 3680.4 604.5 76.8
RN 100.34 | 100.42 | 100.38 195.83 195.82 | 195.83 3705.8 645.5 81.6
91 100.25 100.49 | 100.37 | 192.88 192.84 | 192.86 3649.9 650.0 82.2 81.3
100.54 | 100.26 | 100.40 | 191.16 | 191.02 | 191.09 3608.8 634.5 80.1
100.06 | 100.04 | 100.05 194.05 194.10 | 194.08 3663.0 566.0 72.0
28 100.17 | 100.03 100.10 | 193.91 193.88 | 193.90 3653.9 572.5 72.7 72.4
100.21 100.04 | 100.13 196.46 | 196.27 | 196.37 3697.8 572.0 72.6
N 100.28 99.99 100.14 | 196.86 | 196.74 | 196.80 3706.7 626.5 79.5
91 100.26 | 100.23 | 100.25 | 193.60 | 193.43 | 193.52 3641.0 628.0 79.6 79.4
100.04 | 100.37 | 100.21 195.59 | 195.31 195.45 3666.7 625.0 79.2
. 100.30 | 100.25 | 100.28 | 196.66 | 196.61 196.64 3720.5 602.0 76.2
28 100.08 99.98 100.03 | 196.60 | 196.54 | 196.57 3710.2 596.5 75.9 75.8
100.08 | 100.30 | 100.19 | 196.39 | 196.45 | 196.42 3734.9 594.0 75.3
A 100.28 100.47 | 100.38 193.57 | 193.71 193.64 3667.0 650.0 82.1
91 100.13 100.16 | 100.15 193.20 | 193.41 193.31 3657.3 639.0 81.1 81.5
100.59 | 100.26 | 100.43 194.78 19497 | 194.88 3704.6 645.0 81.4
100.25 | 100.38 | 100.32 | 196.43 196.45 196.44 3704.4 621.0 78.6
28 100.05 | 100.21 100.13 194.72 | 194.54 | 194.63 3684.0 620.5 78.8 78.6
100.15 | 100.33 100.24 | 195.59 | 195.61 195.60 3705.0 619.5 78.5
A 100.40 | 100.40 | 100.40 | 196.22 | 196.55 | 196.39 3698.0 669.5 84.6
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100.23 | 100.07 | 100.15 | 19429 | 194.08 | 194.19 3711.2 827.0 105
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BB3 175 | 399 | 301 | 627 | 881
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