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GTSNX V.150

2. Analysis
2.1 Hardening Soil (MMC Hardening)
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GTSNX V.150 Enhancement

2. Analysis .
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GTSNX V.150  enhancement
2. Analysis
2.1 Hardening Soil (ZA2}7{-=0]| CHst of|A]])
ojeto|f 2124 2t (kN, m)
E 50,000
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36
5
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mt2tolE U3 2t (kN, m)
Eggf 25,000
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Eref 75,000
m 0.5
c 30 \L
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5
Rf 0.9
Pref 100
KNC 0.5
[MMC model] [1%t Excavation]
mt2tolE U3 2k (kN, m)
Auto (Shear Hardening)
Pc 600 (OCR =1)
a Auto (uncheck)
B Auto (uncheck)
[MMC with Hardening]
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|
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F
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F |
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B3| 3| QUIE

L 005767
0.0155249

[MMC with Hardening]

r 0.039079

[MMC with Hardening]

- {—
0.0L: 533,284, 1.0L: -791.322

bt “"-.[

[MMC with Hardening]
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2. Analysis
2.2 Soft Soil Creep 2|2 2 &l Efajj(22} 2Hd)
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2. Analysis
2.2 Soft Soil Creep 2| = 2.2 (22}2H2! of|A]])

Enhancement

GTSNX V.150 Release Note

- 240> SHEHEAES > 2 : 44 > SUA

Parameter Reference value (kN, m)
A 0.313
K 0.063
M 1.113
OCR 2.05
o] Auto
[MCC model]
Parameter Reference value (kN, m)
A 0.313
K 0.063
vl 0.01
c 10
¢ 28
] 0
KNC 0.5
OCR 2.05
o Auto (uncheck)

[Soft Soil Creep model]
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2. Analysis
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2. Analysis
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3. Post Processing
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3. Post Processing

GTSNX V.150 Release Note
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GTSNX V.150

Enhancement

1. A|ZEAEL | F2| I HEZ Al

e =

GTSNX V.150 Release Note

e gH

ooy

[

n AP S xS0l At Sl E A0l A Jigiol7] § of A8 70| HReLCL GTS NXO|M= HO|E A|ZE7tA| SOl A&HSHAHLE 2 THAIE S5 SEE HEHZ LIFOM
AH4to| 7Hs3I0, Er2lst A2t SE2 F2| Y AEAP} UABOMCE 2 282 2| FS & ASH O
= S| AlQTEHA O|Z0) Shliol H2|X 9 AZ-=0] o F5t7| Sl AMFL S YAYLICE Yotol e ZHL2|E Efd® AHEAUS A 242 1E= 7|2 S 232|EQ|
UMT|2tS LHSHD, AlSTHAC| Al2ft SAl0 EHES @2 00| L Ct.
= A|ZHO]| THE 2 22| HES EQlot?| 2ol & 712| HEle| A2|X 48 AlSEU LT (MABSS, AB5E
W2l =
[E'—HETE'_OE_S;_] 42 2= A|Z2H0| T2t A2 S| 7 S °| AsHA S 0]
M 2EAE YEY [ Mohr-Coulomb x] B3=% [ |— I'EE_H = ||_0‘”_+ f H _Eozl |'|_?|'—|— | b e e B S Al
@ AZHA 7|28 86400 | sec B [CI2& s [Hias ] A2 S | He|Bot AL HIYO| LUeLCH EEot F 2|1 HI 2 S 2/ AHO|
L 1 : afe} Alziol T2 HEo0l LatalLch
S22 s (DRY S 3;55}% } GTSNX = aging-Kelvin 32| RE} Kelvin LEIO|AM AT S X| 2|5t aging-
J\f%]{fgﬂ ﬁE} Alj‘—" ﬁE}" 86400 864000 8640000 86400000 864000000 Vlscous E%% Z‘”—S'—E'I' Ll El-'
EZRAZLE ey k, k, ks ky ks
et Fra—
[HAIRI0/ AlZH A8 CHEAN Frm— 74—%— g
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o4 HY =] SYER  [wohr-Coulamb -] B3z U 7, 7 m s
u [CrEE BE [uag| N7 ES | [aging-Kelvin creep model 7 ]
EREEERE
ERELT=I EEE] -
HBaZHE EEELT-I
JE GLTIHE QAT E =] - B HOE = N EEEE]] i
) B G0 s ° m GTSNX Ofl M= S AHZ0f| CHaiA 12t F2|Zof 23t F2| 25 ALEE 4= 9
* ) D, ZE2Ql Alof 9|43t 32| T HSS Empirical Law (Class %)= 2|5t LY,
22/T 2t0jES 27 Qs 4 AL
- c - — p—R{a)t .
- €00 = A@L -] + Ko Primary Secondary
A ® o @ qel” Creepk, Creep k,
e @ el © ca? 3 >« >|
k= @ c[sinh(/o)] © e/ k (C ¢ ¢
|3 . s p p( ) I_)ez or gp”.mw,y ,_)el or &, .
oo Y ¢(0)
=0 - e 0 f 0 g 0
ozan ] | II . > O(¢) or As,
c,(0)
- e anudl o ol I ”»~ -
[5H 44101/ 2] eadi [}
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GTSNX V.150 HEZ AT
. Enhancement GTSNX V.150 Release Note
2 32|n | AR St OF
. o - = ]
EEESFESS S N =] ELESESC S S =] ELERESS S P =]
Code o [ = code (A )
CEB-FIP(1550) CEB-FIP(1978) ACT
Characteristic compressive strength of concrete at the 30000 Kfm2 Characteristic compressive strength of conorete at the 30000 kNfm2 Compressive strength of concrete at the age of 28 days 30000 | kMjm2
age of 28 days(fd) age of 28 days(fdk)
Relative Humidity of ambient environment (40-99) 70 = o Relative Humidity of ambient environment (40-100) 05 % Relative Humidity of ambient environment (40-95) N %
Notational size of member 1im Notational size of member im Volume-surface ratio im
h =2 *Ac fu (Ac : Section Area, u : Perimeter in contact with atmosphere) h=2%*Ac[u (Ac: Section Area, u : Perimeter in contact with atmosphere) Age of concrete at the beginning of shrinkage 3= day
Type of Cement Type of Cement Init Curing Method @ moist cure () steam cure

() Rapid hardening high strength cement (RS)
(@ Normal or rapid hardening cement (N, R)

() Slowly hardening cement (SL)
Age of concrete at the beginning of shrinkage 3

() Normal and slowly-hardening cements
@ Rapid-hardening cements
() Rapid-hardening high-strength cements
Age of concrete at the beginning of shrinkage 3 5| day

[CEB-FIP(1990)]

Characteristic compressive strength of concrete

at age of 28 days(fck)
- Y28 A2 LTS B CL

Relative Humidity of ambient environment
-97| =8 Y™PLC

Notational size of member
- TR0 7|5t 2|+ YL ch 2=
O 7|5t MR 2A2| 27|0f 2 7HE A Q!

FAR| 2 THHZAO| 281 S T 7|2t Yot= HH

=

=il 20|12 L= g LC.

Age of concrete at the beginning of shrinkage
-EMES ARES A2 AZHS gL o)

[CEB-FIP(1978)]

Characteristic compressive strength of concrete

at age of 28 days(fck)
- 28 AEUEE QAT CL

Relative Humidity of ambient environment
-9l7| H=2 YHFLCL

Notational size of member
- 22 20| J|518A 248 YHBILICL P22
of 7|5t AfR| 4= Bafo| 37|of T ol

FAR| 2 THHZAO| 28l S T 7|2t Yot= HH

—

=cilZ20|2 L= gL L.

Age of concrete at the beginning of shrinkage
(Bt 242 AR AIZHS Y BILIC

Concrete Compressive Strength Factor (a, b)

a 4 (0.05~9.25) b 0.85 (0.657~0.98)
Material factored ultimate value
Type
@ ACI Code () User
Slump 0.1 m
Fine aggregate percentage 45 = o
Air content 52l o
Cement content 4 kNfm3
ol 2
[ACI]

Age of concrete at the beginning of shrinkage
-Efd® AZSS A2 AZHS Q|0[EL(C.

Material factored ultimate value

- 232|E ENS A 25 442, AC Code
Of et AlAkSt=S SHALE AFZ A2 E 2|
L Ch
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GTSNX V.150 Enhancement GTSNX V.150 Release Note =

= =1 A =
2 3|8 [ =2 Ol s
e =/AESS B 12 =] A E/HExS B OE =] Ig=AEss g A8 =]
PCA Combined (ACI PCA) AASHTO
Compressive strength of concrete at the age of 28 days(fc) 30000 kNfm2 Compressive strength of concrete at the age of 28 days(fc) 30000 kMjm2 Compressive strength of concrete at the age of 28 days 30000 kNfm2
Ultimate shrinkage strain (500~800) 780 = E6 Relative humidity of ambient environment (40-100) 0= % Relative Humidity of ambient environment (40-99) 05 %
Ultimate creep strain (3~5) 4 = 1ffcE-3 Volume-surface ratio (v/s) 1m Volume-surface ratio 1m
Relative Humidity of ambient environment (40-93) 0 % Creep Age of conarete at the beginning of shrinkage 3 2 day
Volume-surface Ratio (v/s) T inm Material factored ultimate creep strain 200 (E-6) mjmfkM/m2 [7 Expose to drying before 5 days of curing
Reinforcement ratio of cross section of column segment 1% Vol_l..lme‘.;urface Ratio (v/s-nches)
Modulus of elastidty of steel 200000000 kMjm? a (2/3) = (1+1. 13e7(-0.54 vis)) (ACI Code) =l =
) (0.044 v/s+0.934) / (0.1 v/s+0.85) (PCA)
T Fy Loading aged factor (t: loading age)
— @) 1.25 = t~(-0. 118) (moist cured ACI Code) [AASHTO]

() 1.13 = t~(-0.094) (steam cured ACI Code)

) 2.3 = t~(-0.25) (PCA) . .
[PCA] Progress of Creep with Time by ACI Code (t0.6) / (10+t(0.6)) EXpose to dl'Vlng before 5 Davs Of curing

- AASHTO Shrinkage and Creep5.4.2.3 Of| (T2t
Creep&Shrinkage 2| @3S 20% =71A|ZIL|C}.

Shrinkage

Compressive Strength of Concrete at Age of 28 Days
-28% &Y= S YHTFLICE

Material factored ultimate shrinkage 780 (E&)

Volume-surface Ratio (v/s-nches)
@ 1.2e(-0.12 v/s) (ACI Code)

Ultimate Shrinkage strain (500~800) © (0.037 vis+0.5449) | 0.177 vf5-+0.734) (CA)

{RAZ= =2 0 | St Progress of Shrinkage with Time
°|_|- LT H:i Oil E E;i £ L‘l El- @ (t) /(35 +1) (moist cured ACI Code)

() {t) /(55 +1) (steam cured ACI Code)

Ultimate Creep Strain (3~5) ©19 /(2627036 v/S)+0) (v/s-nches) (by PCA)
- ;f%‘_l' ﬂal u tﬂ gczj E% Ot’| Eﬁ:‘ El‘ I—-l E|' || Reinforced Concrete effect by PCA
Reinforcement ratio of cross section of column segment 1 %
Relative Humidity of Ambient Environment (40~99) Modulus of elasficity of steel 200000000 iz
-2V 52 Y™
2ol EP
Volume-Surface Ratio [Combined (ACI & PCA)]

-A|H-BHA H|E YA T
Material factored ultimate creep strain /

Shrinkage
-232|E S40| SHYE 35 T2 T HHES
Ql245kL|C}

=] .
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Enhancement GTSNX V.150 Release Note
2. 32|/ HRe2 S 15
—
E‘I 1T = =
ERETHES - ] 2 E e, B e = 2 =R E e 2
European AS 3600-2009 AS/RTA 5100.5-2011
Characteristic compressive cylinder strength of concrete 30000 KNjm2 Compressive strength of concrete at the age of 28 days 30000 kMjm2 Compressive strength of concrete at the age of 28 days 30000 kMjm2
at the age of 28 days (fdk) . .
Exposure Environment Exposure Environment
Relative Humidity of ambient environment (40-99) 0 % @ Arid ) Interior  (7) Temperate Inland () Tropical or Mear Costral @ Arid () Interior  (7) Temperate Inland () Tropical or Near Costral
Notational size of member im Hypothetical Thickness 1m Hypothetical Thickness im
h =2 Ag ju (Ag : Section Area, u : Perimeter in contact with atmosphere) h =2 Ag /u (Ag : Section Area, u : Perimeter in contact with atmosphere)
h =2*Ac fu (Ac : Section Area, u : Perimeter in contact with atmosphere) X . X X X X . .
Drying Basic Shrinkage Strain (10-8) Drying Basic Shrinkage Strain (10°-5)
T fC t - - - _ - _
ype-o Emen i i (@) 800.0 (Sydney, Brisbane) () 900.0 (Mebourane) () 1000.0 (Elsewhere) (@) 800.0 (Sydney, Brisbane) () 900.0 (Melbourane) () 1000.0 (Elsewhere)
) Class S @ Class N () ClassR - . S - . -
Age of concrete at the beginning of shrinkage 3 = day Age of concrete at the beginning of shrinkage 3= day
Type of code
() EN 1992-1 (General Structure)
@ EN 1992-2 (Concrete Bridge) [F use of silica-fume = s =l F 2

Age of concrete at the beginning of shrinkage 3 5 day

[European]

Characteristic compressive strength of concrete

at age of 28 days(fck)
-7 282 QF22tE = Ql24EtLCL.

=]

Relative Humidity of ambient environment
-9l7| HE2 YHFLCL

Notational size of member

- 1222 7|5t | +2 YL CL AR 2

Of 7|otd 2| == 22| 2710 THE 7HE A2l
Bz ¢~z HHHO| 2 E T 7|2 & St= THH

=2 Z0|2 Lz 2Lt

Age of concrete at the beginning of shrinkage
-EMEE AR A2 AR A|ZHS Qs C}

[AS 3600-2009]

Compressive Strength of concrete at the age of
28 dyas
289 OF= 2t 2 ol245tL |},

Expose Environment
-QIELZ B HS MEBL T

Hypothetical Thickness
- RZ2B0| J[ote4t 245 YBILICH,

g

Dying Basic Shrinkage Strain(107-6)

- A0 M E V|2 d2rEsS YHEYLL

Age of concrete at the beginning of shrinkage
-EME AZSE AF AIZKS YELICL

[AS/RTA 5100.5-2011]

Compressive Strength of concrete at the age of
28 dyas
_28Q! OF= 2t 2 0l245tL |},

Expose Environment
-o|Si- 2 B A2 MEAFLCH,

Hypothetical Thickness
- 22| 7|5H4 2145 YRBILICH

g

Dying Basic Shrinkage Strain(10/-6)
_Z|olof| 2 7|8 ARAZE S QladstL )

|_—'—_|__-'-T H g

Age of concrete at the beginning of shrinkage
(EMEE AZSE AF AIZLS YELCL

MiDAS
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Enhancement GTSNX V.150 Release Note
2 Ja|x 7 A= SIA 2
——
El I 1T "0 o'l (=]
3P T/ATHS 5 1F =] EEERES et Je /AT S B4 05 =]
Russian Korea Standard JAPAN
Concrete Class, B 30000 kMfm? gg:r:%risgssc?fr‘nj%ressive strength of concrete at the 2400000 knyjmz Compressive strength of concrete at the age of 28 days 23535.96  kNjm*
Relative humidity of ambient envirionment NE % . @ &
Relative humidity of ambient environment{40 - 99) 70 % Caleulation Method F or E ©) Js5CE ALl
Module of an exposed surface, M 1 1m . - . .
4 Notational size of member 12 m Relative Humidity of ambient environment
Age of conarete at the beginning of shrinkage 3 (0 Curing Underwater @) Relative Humidity(40~90 N %
h =2%*Ac fu (Ac : Section Area, u : Perimeter in contact with atmosphere) - a : By )
Curing Method @ Natural cure () Steam cure Type of cement Notational size of member{h?)
Cement Type () Rapid hardening high strength cement (RS) h* =hAh
@) Normal () Fast-hardened (1 5lag () Pozzolan @ Normal or rapid hardening cement (N, R) A : Environmental Coeffident 5
h=aAcfu 3 m

D Fast-accumulating creep
Concrete
Type

@ Heavy concrete () () Fine-grained concrete (M)

Water content, W 180 L/m?
Maximum agaregate size 22005 m
Air content, V 30 Lfm?
Spedfic content of the cement paste, pz 0.25
2o Flax
[Russian]

Module of an exposed surface, M
- RS A +~E AT

T=-d"dg

Age of concrete at the beginning of shrinkage
CEME ARAE AIF AIZFS QB

Curing Method
- QpAr S MeEnBLCE

Fast — accumulating creep
- Creep&Shrinkage 2| Y3SFS Russian Code Of| [}
2t 20% S7tAZ LT

() Slowly hardening cement (5L)
Age of concrete at the beginning of shrinkage 3 = day

[Korea Standard]

Compressive strength of concrete at age of 28

days(fck)

W 28Y YEUEZ QL)

Relative Humidity of ambient environment
-7 52 Y™ Ch

Notational size of member

- PZ20|J|518A 2|52 YRBIL|CL 722
O| 7|5t 4| Bl e 2710 [Etﬁ HgAel
S22 THHHO| 281 E T 7|2t Hot= THH

=¢ci|Z20|2 Lz gL

Age of concrete at the beginning of shrinkage
(Bt AZ4E A1 AIZHS Y BILIC

Ac : Section Area
u : Perimeter in contact with atmosphere
Type of cement
() Rapid hardening cement
@ Mormal cement

Age of concrete at the beginning of shrinkage 3 | day

[Japan]

Compressive strength of concrete at age of 28

daysfck)
W 28Y YEUE

i

Y LIC,
Notational size of member
-2Z20| J|5t34 24 YYBILICL 222
O| 7|5t M| B L] 270 Eﬂfﬁ gl
FMz|4+~2 THHAO| 28 Z CH7|2f M ot= THH

=¢l|Z20|2 Lz gL

Age of concrete at the beginning of shrinkage
CEFS HZR4E AZAIRFE A BLICH

MiDAS
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2. 32|0 | ARAZ 514 02

T " o T

GTSNX V.150 Release Note

ELEE2E 4 P

Code  |JAPAN(ISCE) -

JAPAN(ISCE)

Relative Humidity of ambient environment (45-80) 70 = %
Volume-surface ratio (100mm ~300mm) 1.2 m
Cement content {250 kg/m*3 ~ 500 kgfm~3) 0 kMjm?
Water content (130 kg/m*3 ~ 230 kg/m~3) 0 kMjm?
Age of concrete at the beginning of shrinkage 3 = | day

[Japan (JSCE)]

Relative Humidity of ambient environment
-27| =8 Y™

=2 -dg

Volume-surface ratio
- X AH-EBHH|S Q2B Ct

Cement content
- A A AUES| &S YHBLICE

Water content

-Cho| 2| KTt 2 0| Qb2 Qlad5HL |},

Age of concrete at the beginning of shrinkage
SEFA S ARAZ AR AIZHS Q295 T}

B s =]
Code CHINA -

CHINA
Compressive strength of concrete at the age of 28 days 2353596 kN/m2

Relative Humidity of ambient environment

() Curing Underwater (@ Relative Humidity (40 ~90) 70 = %
MNotational size of member (ha) 12 m
h=hho
ho = 2Acfu (Ac : Section Area, u : Perimeter in contact with atmosphere)
Age of conarete at the beginning of shrinkage 35 day
=l EE
[CHINA]

Compressive strength of concrete at the age of

28 days

28U YZYTS YL

Relative Humidity of ambient environment
-97| 52 YHBLIC

Notational size of member

-1REQ| 7|5t 2|~ YL AR E

Of 7|5t &2 == A2 2710 EEPE hg&el
Bz =2 THHAO| 281 F T 7|2t Yot EHH

=i Z20|2 Lz U

Age of concrete at the beginning of shrinkage

JEPY & AZSE A2 A|ZHS QIR{BILICY,

SE|E/AETFS 2 8 £
Code  |China (JTG D&2-2004) -
China (ITG D62-2004)

Comp. Strength of Concrete at the Age of 28 Days(fou k)
fiom = 0.8 fouk +8MPa
Relative Humidity of ambient environment (40 ~ 99) 0 %

23535.96  kMNjm2

Notational size of member 12 m
h =2 Acju (Ac: Section Area, u : Perimeter in contact with atmosphere)
Cement Type Coeffident (Bsc) 5

Age of concrete at the beginning of shrinkage 3 = day

[China (JTG D62-2004)]

Comp. strength of concrete at the age of 28

days
-28% AR YT YAFLICE

Relative Humidity of ambient environment
_Q7| =2 QladstLC).

=2 -ddg

Notational size of member

-1222| 7|5t | +2 YL CL AR E

Of 7|std &= 2L 27[0] T2 7 E A4 2l
BAz|2 HHHO| 28I Z O 7|2 & St= THH

=d40|2 L= gt H

Cement Type Coefficient
- ABIE SR0| THE A2 7L O

L— O = [=]

Age of concrete at the beginning of shrinkage

S e nEAs A% g ST

MiDAS
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2. 3|/ HR

SIA 12
e

GTSNX V.150 Release Note

FoZ/HFEFE B AE =]
Code KCI-USD12 -
KCI-UsSD12

Characteristic compressive strength of concrete at the 2400000 KNjm?

age of 28 days (fdk)
Relative humidity of ambient envirionment({40 - 99) 0= %
Notational size of member 12 m

h =2%Ac fu (Ac: Section Area, u : Perimeter in contact with atmosphere

Type of cement
(7 Rapid hardening high strength cement (RS)
@ Normal or rapid hardening cement (M, R)
(7 Slowly hardening cement (SL)

Age of concrete at the beginning of shrinkage 3 = day

[KCI-USD12]

Compressive strength of concrete at age of 28

daysfck)
B 28Y YEUE

JE

Ul
o

FLICE

Relative Humidity of ambient environment
_Q7| =2 olaistLC).

=2 -ddg

Notational size of member

- PZ20|J|518A 2|52 YRBIL|CL 122

O| 7|5tz = BAC| A 7[0] ThE 7H'E A2l
BMz|+2 HHHO| 28] F Cf 7|2t Yot TH

=0i|Z0|2 L= gfL T

Age of concrete at the beginning of shrinkage

-EfME AZSZ AZ AZHS YBHLIC

ELIEYFESS 3 S ] =]
Code KSCE 2010 -
KSCE 2010

Characteristic compressive strength of concrete at the 2400000 KNjm?

age of 28 days (fck)
Relative humidity of ambient envirionment{40 - 99) 0= %
Notational size of member 12 m

h =2 *Ac fu (Ac: Section Area, u : Perimeter in contact with atmosphere

Type of cement
(7 Rapid hardening high strength cement (RS)
(@) Normal or rapid hardening cement (M, R)
(7 Slowly hardening cement (5L)

Age of concrete at the beginning of shrinkage 3= day

[KSCE 2010]

Compressive strength of concrete at age of 28

days(fck)

W 28Y UEYE

ol e
= ]

i

TR
o
-
a

Relative Humidity of ambient environment
-7 5EE Y™ Ch

Notational size of member

- PZ20| J7|518A 2|42 YRBILICL 722

Of 7|std &= 2AHL 2710 T2 7HE A2l
Sz ~2 HHAO| 2 Z 7|2 Y= THH

=2 Z0|2 Lz 2 LC

Age of concrete at the beginning of shrinkage

CEFE AZAE AR AIRFS 2Bt

MiDAS
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- MEfst M7 ZEO| ME AIES EHS B4S M 4 UBLCH
- ASE YOIt 2E A7k A% 24HE QB
#AZE B 2AzZe =] =2Aze (=]
Code cesFip(1930) ~| Code |ceBFIP(1978) -] Code [Act -
Mean compressive strength of concrete at the age Permanent compressive strength (fcoo) Concrete compressive strength at 28 days (f28)
of 28 days (fck+delta_f) _—
30000 kijm? 30000 kjm2
30000 kNjm?
Concrete compressive strength factor (a, b)
Cement Type(s) . 25| b W
RS :0.20 -
M,R:0.25
sL:0.38 ‘
End Time 10000  day End Time 10000 day End Time 10000 day
== 48 PN TES 48 Ea=ly B 48
[ = ] l 2 =0 ] ’ 2 & g2l ] ’ Ha:
[CEB-FIP(1990)] [CEB-FIP(1978)] [ACI]
Mean compressive strength of concrete at Permanent compressive strength Concrete Compressive Strength at 28 days
the age of 28 days (fck+delta f) -232|EQ g =AU -AfE 2820 2EH2|E AA Y=L
- AW 280 Z32|E SAYES L =(fck)
+ delta f (8MPa) Concrete Compressive Strength Factor(a, b)
-=232|EQ| US4k B Al rE STt
Cement ETyoxzez(s !au:. - TS TS 018ot0] ALtz 0] s Aol Bt
-AHES| ZSRY A5 e C] L|C}.
RS — Rapid hardening high strength cements
N,R — Normal or rapid hardening cements
SL - Slowly hardening cements
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2AzE (=]
Code AS 3600-2009 -
Concrete compressive strength at 28 days (f28)
30000 kpjm2
End Time 10000  day
ES D ES 4
ol [

az= [l
Code ’thagi - ]
Concrete compressive strength at 28 days (528)
30000 kNfm2
Cement Type (g, b, c)
‘N! R V'
N, R
SL
Fly-ash
End Time 10000  day
ES-DES a8
[ =0 | #H
[Ohzagi]

Concrete compressive strength at 28 days
-2 2820 232|E HAYEYE

Cement Type(s)

-ABIES| ZFE A+ HEAGLICL
RS — Rapid hardening high strength cements
N,R — Normal or rapid hardening cements
SL — Slowly hardening cements
Fly ash — Fly ash cementing material

2Az= [zl
Code [European v]
Mean compressive strength of concrete at the age
of 28 days (fck+delta_f)
30000 kMfm2
Cement Type(s)
| class 2 0.25 -|
ClassR.: 0.20
Class N : 0.25
Class 5 : 0.38
End Time 10000 day
ES T ES 4
[ = [ &=
[European]

Mean compressive strength of concrete at
the age of 28 days (fck+delta f)

- 24 28| Z232|E HAYE L X (fck)
+ delta f (8MPa)

Cement Type(s)

CAlES| Z2 A4E MeELIC

[AS 3600-2009]

Concrete compressive strength at 28 days
-3 2820 232/ HAYEYE

MiDAS
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3. RIS B4 - M2 3

— — 24 T TE 52 |
HHZE £z EAZE = 2A2= =
- Code Korea Standard A
Code [as/RTA 5100.5-2011 - Code |Russian x) [ )
Concrete compressive strength at 91 days (f21)
Concrete compressive strength at 28 days (f28) Concrete Class, B 30000 knjm>2
30000 kMfmz
30000 hyjmz Cement Type(s) Normal - f
Curing Method @ Natural cure () Steam cure Concrete compressive strength factor (a, b)
Concrete a: 4.5 b: 0.95
Type
@ Heavy concrete(M)
() Fine-grained concrete(M)
Maximum aggregate size 0.02 m
Spedfic content of the 0.25

cement paste, pz

End Time 10000  day End Time 10000  day
End Time 10000 day
ES-RES 48 =B *®
EN:TpTES 4 .
2o || @ [ =2 [ 3
I —= u
[Russian] [Korean Standard]
[AS/RTA 5100.5-2011]
Concrete Class, B Concrete Compressive Strength at 91 days
289 QEZEES YHBILICE A o1900] 232|E HAYZLE
Concrete compressive strength at 28 days
-AE 280 22| E HAYSTE Cement Type Concrete compressive strength factor(a, b)
-ANHE ZRE MERBLICH -AHE ZRO| T2t o200, C2 HO| 2 B

=22 gLt

Curing Method

- QAES MEABILICE

=
=
[m
O
el
Q

o

Concrete Type U ZEMEAHUE 2.9 0.97

“EIEIS EES dRgdE HE REMCE AHE 45 0.95
=) =Tt — —— . .

Maximum aggregate size 289 BT ABIE 6.2 0.93

- 2|0 =2 27[E YHEEUC
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2HAZE

Code ’Japan(Hydraﬁon}

Compressive Strength
Concrete compressive strength at 28 days (fdk)

30000 kijm2
Concrete compressive strength factor (a, b, d)
a: 45 b: 0.95 d: L11
L
End Time 10000  day
AEH A 48
EETIEEE

24ZE

Code [Japan{Elasﬁq)

Elastic modulus at 28 days (E28)
28000000 |kMfm2

(@ Mormal Type
) Rapid Type

End Time 10000  day

EEDES 48

ll+
g
]
>.

2HZE

Code Kc1-usp12

Concrete compressive strength at 91 days (f91)
30000 kMfm2

Cement Type(s)
M, R_moist cured : 0.35 -

M, B._moist cured : 0.35
N, R_steam cured : 0.15
RS_moist cured : 0,25
RS_moist cured : 0,12

[Japan (Hydration)]

Concrete Compressive Strength at 28 days

A 28%0| 232|E HAYEYE

Concrete Compressive Strength Factor(a, b)

-AHIE SFO| Ot ChE20, T Bol gs B

=22 UL

Cement Type a b d
U TLEME AHE 2.9 0.97 1.07
HEZEUC AHE 45 0.95 1.11

Z2U T EUC ABE 6.2 0.93 1.07

[Japan (Elastic)]

Concrete modulus at at 28 days
- 2890] 232|E et AL

Normal/Rapid Type
-BE/RY Z32|E EIYS ZoRLCH

SL: 0.40
End Time 10000  day
ECES 48
=) 5=
[KCI-USD12]

Concrete Compressive Strength at 91 days
M o1el 232|E HAYSYE

Cement Types

-AHE 222 Megiuct,

MiDAS
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