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F2.2.1 HBREEBAKEOBES (Wc=30%)

W(g) clg) | wdlg) wi(g) wic(®h) | "WIW(%)
In water -96 1046 332 110.1
Sealed curing 1.3 937 297 986
5 hours 95 315 148 802 255 844
10 hours 24.7 703 223 740
19 hours 323 627 200 660
42 hours 43.7 513 16.3 54.0

#®2.2.2 THRERCBOKEOBEFZR (W ce=50%)

W(g) clg) | wda) wig) | wic(®h) | wWiIW(Ch)
In water -6.8 [ 1238 53.1 1058
Sealed curing 0.8 1162 " 499 993
4 hours 117 233 13.3 1037 4L45 886
16 hours . ‘ 26.7 90.3 388 772
24 hours 42.6 144 320 636
41 hours 60.1 ‘569 244 486
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Youngs Modulus(t/cmz\

300 Cement Paste Wic=30%

St ————.

e - ~
L = e _

e e Tt A —
PR

Temperature
®@ — 5°C
O ——15°C
A—-24°C
A —-30°C
m---40°C
g ----- 50°C

100

] ! l ]

14
Age(days)
X2.2.1 BER3BEXETCBIIHMSL YV I REOBEE (W/c=30%)

Youngs Modulus (t/cm?)

150} Cement Paste Wic=50%
100 |-
Temperature
50 ®e— 5°C
O——15°C
A—--22°C
A -~ 30°C
m - 40°C
O---50°C
] ] ] |
O0 . 7 14
Age(days)

X2.2.2 BR2BERETCBI ML Y 7 HRHBOBG (W/e=50%)



e
t -

Youngs Modulus (t/cm?)
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Youngs Modulus (t/cm?)
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Hydrated Water Cement Ratio(%/)
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Hydrated Water Cement Ratio(®/s)
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| /i
AA AA |
@
S
O
1W=6.56x102E+9.93
Temperature
- ® 5°C
O 15°C
A 22°C
A 30°C
m40°C
O 50°C
] ] |
0 50 100 150

Youngs Modulus(t/lcm?)

[2.2.6 oo 7 {5 L ek BOBE (W/e=50%)
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Compressive Strength(kglcrm?)

A
400 | Cement Paste Wic=50% 0
7 ):L\\\
O -z A \\~~\~“\\//
e T T
L P . =
300 |- o T =
A /// ‘~_O
DR .
a0 -
200 . Z
. / ] /
" ” T tre
emperature
A ® — 5°C
- O——15°C
100 A—-22°C
A =-=30°C
m——40°C
O ----50°C
O | | | ] I ! | ] | ] | 1 ] ]
0 7 | 14
Age(days)

X2.2.7 RusBERETCBY2M T EREEOEK (We=50%)
Compressive Strength(kg/crm?)

400 Cement Paste Wic=50%%
- wWIW() :
——® 105.8 In water
——-0 98.3 Sealed curing P
-----~A 88.6 4 hours dry - g
—-—4 77.2 16 hours dry T
--—® 63.6 24 hours dry ® e
300 | --—-0O 48.6 41 hours dry o
200
A
L
— ,
i |
100
0 L
0 7 14
Age(days)

X2.2.8 H2DOEKRELZBT 3G L ERHEBEOBRBK (We=50%)
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2. 3 XkHMERIERA

EoYWHEOBBWENBEIRAREGCHDHEOBILAA T Z L0 IKD
HERA»BOKBLAWD ., HEHEKBw, XA THET & 2,

d w,
d = a'(wn'wn)' (Cn"cn) (2‘3)
d t
cCTHEAEAY B, T, E2EEKEA Y M aENML T,

CHEEBESSH 2., ReEAKEAYIPREE2%BE® LEbbNT
W3, KEX TR, KOIREEEASBHELZETRENS LDKZC
=a W, EEELRE. COEE»S LNA2EETHIXRXERF

3"(wn_wn)2 (2'5)

Il

(2.5) A% t=0Tw.=0DKHBFTH L.

Wn =

1 (2.6)

&2 b,
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(2.6)RDa’ BLUW, 2FZBERIVBNEREZTEHRL K
EHEERERkDdL. BAEBRELHWLEERT —SBBEL LYY
SEREEC.DR. CAXTEAKBORBEZERLEDOTH %,
2/, COBRDIEERE2 TEEOZ2OHBE. REESKEW.

HEXKBOHAOBBTCHLD LREL .

E4HBEE30C. 40CT42HMBELEEAYIAR=-2}OD
BEAEKEAWELLEECSA, WThOBFEBEZBSNTOKREAY
FHE30%DEAYMR—AMNTHEHAKELAY FEEHNEL 5 %,
KeA Y PHEBEORDR—AFNT22%TH->RDOT. ThEKF
BEEBRBUIBREAGELAVYINEW, L. BEERBEZNT A —
S LEEBF— 2BV TRIEDEERH2 2HBELEZERZK
2.3.IkRT. NPOEH. WRIEXE [26] CREhZHEELH
TAHSOBHERB - EBAVWT., BEHE A, 2 27T (W/C=50%).

24CH/C=300): Lt EDRILEFEEHZEBERL TV E.ATEY

KRR L kB,
B =exp(Q” - 9y (2.7)
RTa RT
a’ (T) =a’ (Ts) - B (2.8)

Q./R=2500K
a' (Te) : HERERKBYIRID
HFERBOXRKE

25



MOV REBEEAEFBCEZTREOE® X, T (2.7, 2.8)KXT

#Z#LBBZENZ B,

K, BE22CKEBII2EREAERBEANT. sKEZNT
A—F e LEERTF—2E0. BEEBAKEW, ZARKLLEER %
K2.3.20R¥. M@ ERgofXFOoTKELAVIERENR
(%) %, SBHEIEREAKELAY PEEL (%) THbH, T
DERBR. kKttexrvIioEAHEEE26% L. HAAHROKD S
WAV BRERECHEB I 2T TANBET T2 ERELSE
EORRELAKEEATT., ERERIVEBEEAKEBERKEITEK

BONEBIEIERPHERBRTCRLERATERLE .

W./ 0.090 +0.29 (W/c=30%) (2.9)
n/C= — . c= .
w/c+0.31
0.122
W /c= - ————— + 0.36 (W/c=50%) (2.10)
w/c+0. 34

®2.3.3» 6K2.3.6iC.(2.6)R»6 (210X EHBNTHELLE
HkBE, BELEEBAKEA2HELEER2TRT. RH2.3.3085K
LAY FHE30%. M2.3.48KEXAY FPHES 0% THRERL L SHEK
EfFofb0. M2.3.58KEA Y FHE30%. H2.3.68KkEAY
FHS O TEKBICLIMERIT- LD THD. EHRBREEM
SE. HbEAKBONSVWECATHEM XU EEEZTED. M
SHBECLZOHBRSTEHET IEREZ> T3, Thid. KAR
EEERC 2.0 >BHEAFBORZAVLELDTHH KA

SrPROMNSVWHBTHAMRGEERACESRRFORER T
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LOO, EBEOay sy~ rokEAYIMHE (45~60%) Tt

R.O)XTH TR AFTOEFREX2ELEBEZLDOLE R B,

¥R FERE. #EEXKBo2 Y27 Y- FPOKAREEEIIR

NTHRYE L.

= a'"(T) - (W, {w)-w,)? {2.11)
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A'(x10°/hours)

8

Cement Paste Curing in water
Water cement ratio ®
® 30%
A 50%

— } Present equations
----1(2.7) and (2.8)
based on Ref.[2 6]

i
10 20 30 40
Temperature(°C)

X2.3.1 RIGHEBFEHOEBEIC L 3%
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il

Wn/C(olo)
Ideal Combined Water
5 (Riisch)
25}
-OD
20 B ’,O”’
Ol,,/,O
51 P
. e® ®
A
10 . A Water cement ratio
,/:/’, O 50(0/0)
ya ® 30(°%)
T /7 ---- Present equations
/ (2.9) and (2.10)
0 ] ! L ! [ I

0 10 20 30 40 50 60
, wic (%)

X2.3.2 H2DOEKIREIZB T2 AL NOBKRESKE
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cal. Hydrated Water Cement Ratio(*/o)

15 -

10

cal.Hydrated Water Cement Ratio(%.)

20

15

10

Cement Paste v
Wic =30, s
o ')itf/
¥
. /fg
l g/
T
E]
ple)
A/
p % Temperature]|
/ ® — 5°C
yd O——15°C
7/ A——24°C
yd A —-—30°C
% m--40°C
/ 0----50°C|
| |
10 . 15

exp. Hydrated Water Cement Ratio(*s)
[2.3.3 HAKEOERE L HEBEOHK

7
Cement Paste n //
- W/ = /o
lc =50°/ . f"j y
L/
Temperature
® — 5°C
/ O——15°C
/ A—-22°C}.
4 A —--30°C
// . |m-—40°C
. 0] ----50°C
u | !
10 15

20
exp.Hydrated Water Ce ment Ratio(%o;

I2.3.4 ¥AKEOERELHREEOLEK
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cal. Hydrated Water Cement Ratio ()

Cement Paste
B Wic=30%

wiW (%)
—®110.1 In water
—-—-0 98.6 Sealed curing
------ A 84.4 5 hours dry
——A 74.0 10 hours dry
—--—M 66.0 19 hours dry
10 F —-—0 54.0 42 hours dry

0 ! !

|
0 5 10 15
exp. Hydrated Water Cement Ratio (%)
X2.3.5 #AKBOERELHBEEOLEK

cal. Hydrated Water Cement Ratio(%/o)

Cement Paste A_ /
B W/c=50%

4 wiW (%)
——® 105.8 In water
——-0O 99.3 Sealed curing
....... A 88.6 4 hoursdry
——A 77.2 16 hours dry

—--—m 63.6 24 hoursdry
—-=0. 48.6 41 hours dry

10

0 ! ! !

5 10 15
exp. Hydrated Water Cement Ratio (%)
12.3.6 #£AKBOERELFREDLE



2. 4 F&¥

BOTHROhFFEETE A28, KXY MHIOXKTL0% DL
AV RR—APEHOPVWT, BR3BEEHE (5CT~50T) . BKR
B (DHBEVBEYRKBELN T 2AKEBHT0%~ 100%) FTBW
ZHAEKE YUYIOBRBEBEEEL2RANRIERET L. T E
BEBIANTEAYIR-—22F}OKAREAZHBHTCET S2CE

EhrEcERLLE. B2ETBESLLEARZEHNLTCUTRETRTY.

(1) YUIRBET—s0oEo e bRERNDLLL. BAKEE
ORIELEFTHY., BAYIPR—R2PZBNWTE., KOO #E
FerETRELrazNBs. £ YYI/RHBEBEAKEDORK

., ER1IXKBEEXTEY %

(2) FEEoEERHICES2. .0 REHWTERER 2 EHE T 5 L
EEORICEEGBICH T3 EE . Q.NA KU (2.8) AR &

> THRH 3,

(3) BRI LD ARG EENETTAHRIEZ BREAKE %R
EROBEBR LI CEH T2 TRETES., TOLE. B
KBerBrgEakgoMiE. 3R C.INAKTR2.ID0XTERH

T & 5.

(4) o)X BHERAETC. M LEAKBEOMEZRLLS

&, BRkEeAYIHREOEAY FPR—ZAMTiE. ZERERCHES

32



OERBPESHhZN, EBHEOAYIY—bDKEAYHEMHE
T, EBRERrORIGIEIRIRETCH 5. £->T. KMND#E
FroREitBHoESgghanendREoREI(2.11)RX % 2

v Y—bPOKRMEBERXET BT LBTED.
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3. EAVIELAEOKRSGHLBER

3.1 @Fu¥i

ERNSEDIOBH LN AH TR, A Y MELREKFOKRDRE
BAEBEOBEMFERCLIOBN I 2L VI FTRAPERLEIL, T
HWa M, LEBEHOVMSKESE SKBEFHO-BIEBIREL
FObhATVW RN LREIZOFTRANLBEITHSD. COERHL
LTZEaohdcbil, E8%2F0seA Y EILLEDOEKRKESH
BT 23EHF—24. AXOBHAERET2CEBDTZL N

ETH 5.

SEAKBEAHOEHTF—s0ZL0WEHRLEL T, X EHNE
OBV E. FAEBEONBEOCHLILOBMBEO LD CARTH
FHRFCIA2NBoMESTITHRT. BEKESLEETHY. AHH
HFEFTHL2SKBAEBRE 2R ToMEEERE ATV
L OBRER . ERSHEENEECHI LD EPBFRS

hd.

EkBOBMEHFHELLTHRAKEZ WS 22DOMFRSHFHLT, £
DEB*HEL. TOBFTCARKIEHBRIY. BUEERBZMET S
WO HEBHEHEE. BRLVEEHOBVWHEXRTHIH. HMEZY
ZOEBEFEA2BG O, RAEENE2LB2L 00021
BEOVA4SBEETA2CLPoHMPVWEBTOSKEOFAMZIEAR
METhdctk, BKkBOEBRNLELLEFMELARZNZ L, FO
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REEHET D, — 5. ZHAHANEE. d20VWEBSEBER 2LV YV —
ZEDPAB LR IVHBEL. ChotAKEBEOBEEIPOHMENLK
SEKBRTAHAAS>ET5HELHD. chooFHkEEET. #@
FHAETORBLELLLAVB2L I >HABHI M. BHEE. &
ZVEBESEERLEWI> 77285 - EXKBEORHGAISG. KAIOE
FEALI-TELRTZ2THAO>ELEDLST. ThoOREDH
McEHERSCATVWRENEWIREPH D, COZEHBFTKEDM

BENAEEL L2328 KEBEREHU T 20EHE2EFLIBLZ> T3,

COLIREBRBLPS. BREAYVIEAEKISIKANBEEH S LD
REMSBOBSAXKESHLE T AT~ EELALEETHI LD
STHBETHEHRN. 2R d, ENITROKRKSIBHUERE S
HaRBOF—s2ldVnENREE, £2TC. XETH EHFOL
XAV FPELLERZDWT, BEE 525 SO IRADGKEBEOREN %
FolhBRrsBELRASEHERRDVWTOEEZT>TW3, 5K
BoZHcEEEAsAVEOR. ALHMEBMNAEEZTCH 2HNEE
rHETAIHBROEN, KHOBFLALEFTLTVWREWEHRKED
BHTCENESSAKKBREBVWT, LFVRBCEKELILLIRDT S

ThHrHI>eFBrXl &k &b,
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3. 2 EAVIELHEOBSAHEH

3. 2. 1 EBRHFHE

EAYIMNR—ZAPMRCELILR2WVWT., TOBKEBEHBHLCH
T2 SRUBSKBOEE+*HBARIER2T-z. #HE K. HE
BUPIVvREAYPEMKBOBFALLZREAY M 3050 ®
AYFR—2ZF ROGB - AV N - KEREHS4: 2: 1OELS
LT, M3.2. 1R §10ceX 10cox 2 csODEFHRFERODIDTH 5.
BIRED (AKHFE0.6%) 2#FREREBCHEAL . #EKFTRBLIE
H3.2.20% ¥, B WOVEERHT7 /¥ EDRETATVS. &
BEESIT12on. BEEHEHNMm?T—F L. L. EEEIH#
RUZHENET2ASOEE2RETILHDRHEAKRKRECE D
TH2REFETCHEELEISBZ AT 5.

WRIKITITR%. HAEEEI100% FEB2CTTHISHEBMEBERAT
BEHELEER BAMIh HEOHMASRKETLIEITRB20CTTHD
AEY L. M4 18, 38, 7H. 148, 28 CHAFKOLTE

ML, HEEBF (25C) TERIEL, ERENRTER P,
BMEHfREKAFLroMOIE L., FOEBLBIABROBMEZ T » L.

BEHEUFoORNEN+X3.2.3cx7. BEEGEHRBE (E3V) T.
AR ABRETICELETEEA20. 1V S 2. 0VORB TEIL & ¢,
BAKCHEOI2EBHZAEL TW S,
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3. 2. 2 ERBRER

eAVIIEBTERECHLZ2OT. BOAEThiBBEIIYT
VY- OHEEET S, LESoTERBR T CRERSETRS
2. BEERASEBEBRE L O IBATIHEERT. BREHR
OEMEV2SBEETNEIZ»OT. CTOFROEBERERZAET S
e L. H3.2.4(a). (b, HH2BRBUY DI LAY FXR—-AFL
RUELMINOERERLEROBHEER Y. A Y PAR—2 b,
FELINBLESEREI-E TR, AFBEOHEME KK, &
FTivarcep@E®ohsd. #2C. UTFTCRBEERHFLLT. BE
2.0V B2 ESEHRAHEVWS LT 5, M3.2.5(a). (b)iEHH
CPESEROBEERT. UT. RNPoBoBHIHAKILOH
FHOESSPEXEOEFARLTWVWS, KA Y IIEDEWEX Y}
R—ZAPTHPESCLP2BHEOELBRELVORHLT. BEHOD
AV Iy —PDOKEAYIHEZENWEALILTRMESK L2 BRIKE
HoEfEhaxwn., zockid, KARGEREBEAZWRHKY
BEERE2IBELTVWR2LEZRLTWVWS, B 3.2.6(a)~(e)iTE
WILDOEMBILBII2EKELESEROBEREZRY. 8. #
HMOBIERINHEROTCRLTIWVWS, £ BRKEITRFO
EAkBEIELLLEDEKBOHATHZ. MLDEKBORBE

EHRICA T 28I, HSOBBILERXFLIKRENWI DL S,

KeAY M 5050 FL P LVOBLKEH AV S RUTUEKEOH K
TESTERIXAERLE. ERBERLIV, KBNS LD2EE

SEEEBBATIZENIBREZ2BTVWBEN. EAILRELEDSHH
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KBE,. ThbbeETOoOKEBEALLERETE., BeAEET LY
NSk 2t W KREABIE. TLIPLOEBEREH LB K
KOoMOoBREF—BMELTUTOATEKY 5.

R=A- (w—w,) " (3.1)

ZCWR: BRER (kQ) .w: AKE (%) (MHUMKELTKEL
HET2HAKBEASCEKBOESE) . wo: BEKE (%) . A,

r: EREHCTH . EAKBUXBDOKARIEAILZ LD RD L.

B3.2.TRKEAY PROISODEFALILOBHM BB 2RBEHA
EUr0oEsREYT. EREFHR. MS0EFT LA -EFHZINO A
TAHEANH L. FCTEREFHIogARUr tEAKBEOH KRR
RTHtr. EREZ2TLE-OEN3.2.8TH2.HFUHBOTF— % 2K
WT.logA., TLHREAKBO—RBEETREILEVWRS. AR

HBEL Lo T+hoOHEBEERDL. ATRELERKE 3.

logA=17. 8 -ws/Cc+2. 16 (3.2)

r=10. 8-w,/c+0. 65 (3.3)

ccllwh.clHiEsakBOERAYIMNIHTIERL (kg/kg) T

2. (3.2).3.3)RXE2B.DRACKRATBZLT. BR. KAV

M S0 EA P LOBREBERBRIEAKBRUEKBELIOVRKT

k¥ 5,
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logR=17.8-w,/c+2.16

~(10.8-wa/c+0.65) {log(w/c-w./c)+2.30}

CZIZR: BEEW (kQ) .w./ c: 8XkE (FHEIELEKED
SEABEZELEEVWEZLOD) O AV PN TLI2EEHR (kg/kg)

ToH 5.

B.AOROEHEAR3.2.6PFRERTCRLE. T—27OESD2EH
KEnwboo, EBRAC. VR . EBERLBELRFLEDEZRLT
W3, £LF—2HESHEN->TH. EXKEBIKOERMEOD
ANBEKELHEAEET I B2V LS. FKE 1008
DEFHEX*HET2CLT. BEBTHTEI LV LEHEHREOES
S>ETH)., BEENOHE»STREKBOREPTRTH S L

Bbh s,
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100

20

100

R3.2.1 BEEKN
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=

P insulated<|

~electrode—<
L J

EE L
(0]

X3.2.2 EEFM

Power Variable
Source iResustance

! AR
l 0~1MQ

1 | f@}

Specimen

V)

X3.2.3 #IED
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100

Electric Current Intensity (pa)

200

Cement Paste w/c=30%
Age = 28days
Percentage of
Water Content
o—-C0 99.00/0
o——& 925%
A-—---A 87.9%
A--—aA 774°%

0 !
Voltage (V)
[3.2.4(a) AWMBLLEROBR (RAYIR—AF)

Mortar w/c=50°%%

Age = 28days ;
< Percentage of | /
~ 200k Water Content /
= o—o0 989% j
i o——o 872%

_g_g K-——A 70.6°/o J

S A——a B4L% //

s r

- 100

3

© A

O A N

O P A

W __._;_-./A;‘;:}f"k/k ,
% 10 20

Voltage (v)

X13.2.4(b)

BEREBE L EROBG (FLFN)
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20

Cement Paste
Voltage = 20V

) al

Electric Resistance (kQ)
N

| l ]

1
13 7 14 28

Age in days
§13.2.5(a) MW LA2BEREHMOEIL (BA Y ER=2 )
20
Mortar
Voltage =20V

S 15+
w
O
C
S
0
2D 10k 0
n ~
O —A
o
(9
=
o 5
S
Ll

I ] |

11
13 7 14 28
Age in days

[€3.2.5(b) #M$ickaBRIEHBEOEL (BIZI)



Mortar wi/c =50
Age =1day

™ 0L Voltage =20V

X

] . :

Q Empirical Function

80

0

0

(]

o

8]

=10

U ~~~~

@

bl

40 60 80 100
Percentage of Water Content (%)
[3.2.6(a) TAFZILOGKELEIENBEOBRFR (M951H)

v.Mortc-:;rr wi/c =50
~Age =3days
—~ Voltage =20V
3
S0+ o
w
O
c
e
0t
n
O
e
.©
| -
© 10 Empirical
L% Function
1 L ' L

40 60 80 100
Percentage of Water Content (%)

$3.2.6(b) EAFILOEKELESIEIEOEZ (HH3H)
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A0+

10

Electric Resistance (k)

Mortar wi/c =50°
Age =7days

Voltage =20V

Empirical
Function

1 1 1

ke

Percentage of Water Content (%)
[3.2.6(c) FEAYLOESKRLBRIEMBEOBRE (MH7H)

40 60 80 100

Percentage of Water Content (%)
[X13.2.6(d) EAZLOEKE L BREHMOBE (HH14H)

MondeWc;ngo
Age;]AdOys““‘

- Vonogé:ZDV

g of .

()

(®)

c

S

W 0f-

n

@

o ..

Empirical

-g Function

O 10F

Q

wl

1 L >' . '

40 60 80 100
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Empirical
, Function

S0+
X
)
O
g
B0 \
0 \
© | o
= ok Mortar wic=50%
& Age = 28days
L Voltage =20V

al . ! L

! 40 60 80 100

Percentage of Water Content (%)

[3.2.6(e) EL¥LOEKELBSEREOME (M4288)



The value of logAand r

N W DN o

Common logarithm of A

6 °
L
5 @ ®
Ll®
T ] ! _ I
013 7 14 28
“Age in days
.
3_
® o
@ ®
2le
]_
1 1 1 |
013 7 14 28
Age in days

[3.2.7 EBRTEHABLICrOMAIC L2EL

log A=17.8wn/c+2.16

r=10.8wn/c+0.65

10

20 (%)
wn/c

3.2.8 EBRTFHLHEAKEORGK
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3. 3 —FERA»FUILIELINOSKESHOHEE

3. 3. 1 =EBE®E

WA Yh-KBEBEH4: 2: 1OELZNEDODNT. I 3.1
KRTEREKEFERL, —AREARBREEEL . #RAKERE
3cnf OEFFENEABE DR S35co0 BROBOTH 2. #HABKE
HBRIERTHNEBR. HBAO0RBKRLALCEBLSEDRAETA T S, #
Rikid, fidoEBRLER. HIEHIKHB., HIEEI00% XK
BC TCHBABESHEIAEEREIAh, YY2VREEAR
UITIABRF—TREDY—LENT. MHE2HTC—HEZRFERL., —
HH KRB T->/. EHEHEIZ. SB20C HAEEXOERE
BTFTrToggrETERo2ERE LR WEHFERNEORR L

FBETH 5.

ERERCcEE AKBEOBMRORAER3.3.2(a), (B)IZFRT.(a)#
HxEEees DSHEEEHRE2RLTWS, SHERABEONHEHE
VREABRNT2EEEIERTHS. . BEXERBEER%Z
$3.3.3(a). MFT. HBIBHEEIPOSEBNEE TOXER%
FLTWS, BREFECEBEIAERBEOELBELNILHFEDS

h 5,

49 ,7



3. 3. 2 EXREHNTOHEE

B3.4)X B . AKBLEAXKEPBATHLEIBIERBESFET
5L VNHILOTH 5., FiioBTE. HABEITEOHSET
HPLbAaBEIh, BEEEREBRIIVIERETEKRKZINATHLS OT.
BREAKEREROEE 2T LACZF TRV, —BRIREKEKIE
HAIEBFEOHEA*B2LO0THY. COBIBAKELSKEOR
BLZ T LOT. HIBATCOERENREA*ANICEETORATO
EXKBLITOEKBUES T u L ABBERATHI I LPEHF L B,
LT, BEIh-BEERELPOSSKBLZEETL2HEADH
BRakBERE (KExhs38KBEE22COREORRK. BB
Bk, BEBEKetc.) BPEHTHII L BPEHEL>TL 5.

BEAkBoBMBEEORRIZ . H3.3.2ERLAEETEL L bP>TW
2D THAHHN. ZEERFUNBTCOAKEOBERERESIHATSD 5.
LdlLids N3.3.20R/LEERAKEBEOBECEVWEOR KEE
ZEZLFHIXN20T. DRIV EBEOBEEREIROZSOD
AERRTCETRBAMI AN THSI. 12 KEBEHEHMS
T, FERBPHC OIS RKBETCH KIS A (LT, EEBEK
LIRAE) T, ) —DUREBRHBHSOSKBELSEAAEROS
KB TEEPORBRAKIELES (UTF. BEBRKERX) TH
2. BERLIZIBKBOZEE RN 220HS, BREHMBEIIOW
CRLEONEIIITHE. ERHBEMSEI2HTHS2. LEOME
BERBKEERELEZLEOSKELE, TESBEEXKEZHREL L
L xDaKEERT., FRLEREARCBERKOBEAREZEZOT

90
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wELE, BREBSEVWEY. TLRHESHhIERERNBEIKRE
WiEY., BEIh28KBOEREIRELS 2. ERBEBM BT
HerWiRl4R e hif, ZOHSKETTRLRLLYVKAPEATS
D, CORRFRTBLOERIANZVTH S D, RLD. ERHE
BHS2ETE. H52EEET THEEOEXKETHLE. K

BOBEFROEERITIFILAELRZRWEWZR S,

M3.3 43 HE X hr-rE8KESHERLLLBDOTH 2. () 3T
KEBEER20C. HNEEIOEAY. DB EZEZBROES E R
LTWnad, WTFhLSKkBOoBRFEREERBEXKZEELTHEL

TW 5,

. FETL F—rOESH >EROVWTESOLY., Z2TE
KBEX*EET2-DAVLEHRKOBREICET 27 — 7 1.
HCRBEEBEMICHBEL2EKEI1000. M5 280 BKIEHRELL (3.4)
A TCHBIh2BEBEHBELEER-BRLEAAXKOLDEEATY
2.5 334 RLEBRESHEHRELOE>THSL., &
BABEFBELEECR. BEAKBEORPBELOERIT. EE60%
DEBREZHFEOLODTHEALIIBEE, HEBEAKOLOTHRA2HBET
HH., H33 4Rt akBITR+TSsERATEZLOTHILEE R

5h b,
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Pan
o
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o
e’

5
27 |
98
226
ox°r
oY
OB L
524 T
2 5
3> |
E% 2 L W Atmospheric  Temp. 20°C
63 A Relative  Humidity 60 %
e |
;n|1|||ln11111111111_111114111111
0 1 2 3 4L week

g@/o)
06
0O -
T 30f //
oL s
O g 'l
0= /B/
2B ok /D/
= /Ij{{’/
= £ ]
§\ - Atmospheric  Temp. 20°C
—
g& 10F mx Vacuum Drying
g o
3 |
|
TEEE TS T SEE T T A U NN TV U0 TS SN G SN WD W UNN TS SNV SN NS MU SNNS NN VO WA N SN M |
0 ] 2 3 L week

Drying Time

3.3.2(a) EEREFRIC LEAKEORGR (FHXEE60%)

Drying Time

$03.3.2(b) EZAREFRE & BBUKBORE (EZEEH)
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Electric Registance

KSR o
“‘ Drying Time
_ ' *—o 5 Days
15+ 1 A——4A 12 Days
\ o0 26 Days
g ‘\‘ Atmospheric  Temp. 20°C
AT X“ Relative Humidity 60%
';16)1 \“
e 10F 4
2 \
O
@
wY
e N
5_:- —@— 9
T ¢ 1 i 1 1 1 1
0153 60 105 155 20 70 335 mm
Distance from Open Face
3.3.3(a) BRIEHOHMBMARSHE (FHNEEE0%)
Q
10°F 4 Drying Time
: O—oO 6 Days
‘, o——e 12 Days
! Besnnes a 20 Days
Atmospheric  Temp. 20
105"\‘.‘ vVacuum Drying
\ :‘
\i
\A\
o \e
A
T | 1 1 1 1 1 1 1
0153 65 105 155 210 270 335 mm

Distance from Open Face

3.3.3(b)

BRIEHOME SRS (EEK

)



#3.3.1 BRIEHLOHFINIEKE
Predicted Water Content (%)
Age (days) Electric Resistance (k@)
5 7 10 20 50 100 200 500
3 96.3 86.9 77.9 63.7 50.4 43.7 38.9 34.9
96.4 87.3 78.8 65.4 52.8 46.2 41.4 36.9
7 99.3 90.8 82.3 67.4 51.7 43.8 39.1 35.7
99.3 91.3 83.6 70.9 58.4 51.7 46.6 41.9
14 93.1 84.9 70.4 53.4 44.1 39.2 36.6
93.6 86.2 74.1 61.9 55.4 50.3 45.5
28 94.6 86.7 72.5 55.4 44.6 39.4 37.8
94.9 87.8 76.2 64.6 58.2 53.2 48.4
assuming time history of water desiccation as follows
upper: : lower: a
Wo WD\
- .
0 2 t age 0 2 t age
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-Water Content/ Initial Water

Water Content/ Initial Water

Drying Time
90 B ; *—@ 5 DC(yS
/," A——-A 12 Days
/ D0 26 Days
80 B ;"l Atmospheric Temp ZOOC
4 Relative Humidity 60 %
70 1 I i 1 i I i |
53 65 105 15 210 270 335 mm
Distance from Open Face
3.3.4(a) BKEOHEAENE (HEXHBE60%)
(%)
100 —
A
. 90r
-
£ g
O_
8 Drying Time
6 Days
701 12 Days
/ 20 Days
60T / ,f Atmospheric  Temp, 20T
50_[/ Vacuum Drying
40r [
A 1 i 1 ] 1 1 |
65 105 185 210 270 335 mm

15 35

[593.3.4(b)

Distance from Open Face

BKEOHMETT IR 2 (HZEER)
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3. 4. 1 BEEE

AF T, SKESHGCBE T ABERVBENHBCRLLEERT
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TEERNEEREBL b 29 - SRR THE. FLEREHAD
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= KkV2Wo—W» (3.5)

dt

Vwe=T (w,—Wc0) (3.6)

crk: BEMEN. f: REHH. w.: ERTUHBKE. w,:
EERFRURKBEOBRBNBME, Wo: AMERERCHAODRZXEABE

KE., T 2.

ABHXLABLASKEZ2EEFLZFBL BV EXHMRIITEWoo L L
TXHIBIOB KB L EZHEERRES ATV LY., COBEKEK

HMOEFTR L TEDLETHAICLEZELTWRDP > 2. TR

bt HAKBHENT LTt t bEVHBRNEANOHEVE

RAHRKTHIEREKORBIIHMT 2. REKIEANIFEVNOT

FOEEFREBFBOKRKIEXRDMEWL., LEB->T., ZREO/NE N,

Thbot, PRIVIBEVWVEEZ TCERELZVWAKESENT 2L 0nIH
RCdH3.M3.4. 1K RENT2KEXAY P 505D X ¥
P R—ZAPOBEERLR, RSB TAECHNEREORFKERL
e COTF—3BKAOTHETLLERBELBI ST -7 THB L
REL., o BRBEAKEA Y PR Z22% (2BICKZ) . BE
AV FPEBOIEEASKR. 1532 HENESNOB N ERETE K
THHIFXFNKE, BoOAFr >y —kBe B . HNEHESY
%@Eizﬁﬁﬂ%vﬁi')—mﬁcz,tﬁﬁiﬁiig7%%@%%&%&1%
HAREKE., ThbbFrES) kKBS L KBOMIZEE -
T3, rCTERTBEKLZOANEEFOM I X3. 4227 7 H &

BH>3b0eE2XlR. N3 420MHEEHEBEOBMMBEN 3.4.1
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OERA*ZOFTET Ty FLELOTH S, K 3.4.208 R THNE
ErakBoBKE. BE 53 TXx vy E5Y —KOEBEFEL.
PLRKEAKEBELHAEEORNGSEE —XBETCREI LI T L
ThHd. WAdEEREHBTHIEE 06T, FyE 7Y —KOD
SBLSAKO 1/3BERTHRKETHY., MBI RKNOETE

0 HRBROT L ELET S,

X3.4.3CBazant?® ' S O ER L2 LBBHOENEEKTFSE &
F¥. Bazantb ORI Lt hif. LHBELSIAZETIEELZEDS
NEFOHOBEL 153 BVTN2Y, FIAOERETRKORE%Z
ZETHhIT. BEHREPEALE T 2EE. 85%CB&. FyETY —
AKEFNVKTUHRBEPBERILEZEIIFPERNCLBEITH S
rEzohb, £ UDHSRBOAET2HAEE®2 8% LiH
PBEETLNWEOERELBXHITHBI LTS, YU KBARKKES

Jati i REOHEIE., HBPHEOCLI/206LTW S,

th, HBBEHOMSEKESE. TLbLboEAKBEEHIIONT
HEE0C, ME 2B B IR HERk iU KEABAEHOH
BEH 2 ke /4L . ZOBMURAKEOHMELL CTERBIER
BtTabDeRELE. /4L T2RHBIE. k- EBSOREXT
DAV IY— b HTILRBABOMAKFHCHE Y 2ER I & B,
iT:CO)—?—-$"&:J:2’H:f‘ REFRBEIMDSOETRE->THRTT S
BRI h-TW32 COBEBEOEZBMAOBAKOMMIZE b
RWERARAKBA2ELEE (e THAERRED. Thbdbb, ki

BYTIRB.0RRCBNTW B—FELTEBETTILZ2EERLT
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TCHATTI 2T I HIDERIR VWO TCERAEARBOEAKEEF T

TZEL TWi,

60



3. 4. 2 BEHER

DroE> e BEORCHES AL, BE OOEHREETOL
BABEOEBELEN 3.4.400. HEBHLBY 2B8KESH £,
M3.4.507F., HARNEHLOUERT—F%. EMEHH2BTH
v €D Y — K KB OB B % 0. 03cm®/hourk LB A KB K EF
AMELEBAOHEEREY. REUHS2HCBT 2 BERKERO
D E % 0. 04cm®/hourk L, HAKBRKEHEAZRLLBRERT.
GHOELEE KBOBBELELSERBLRLLCHE T 2 C
FAEBERELTROOAT NS, BRAKBOEBELE L THEM
PEBESEARIBL TN, SABAHR. HEBERIEREE

X, BBk -> 2.

e THERBHROBEOKEBREN., AKBEFHEISEKESHE
523885 E2CHh5. LHFHREAKAOET. BXKBOETL
HRETT 2. COCLRERBHMBEL LN T, BHER
F-FRLEBAREREKRKBRH IS, #AKABTOE K
BAFRSREGBCHAELATTCAREVWLENWIRETHS. LB
T, BXRBRBHOIRODVWITE A LEHMAHIHLARCKRE
BLTAESL, A TAREVEWIRIZY., KBS 6T HHF
HAer—FhlizBathkN ZtorhiRehs. BE4KENH
mﬁﬁﬁﬁv&%@m%géﬁﬁémfﬁﬁ¢\W%ktao\%
HABUEHE CHEMFHANTRILRBTCREL., ABTHEI W
LIk B, chizakBs A2, BEOE-LERKRET 3.

LMo T., FEHEEORAL*EDE. BHABOSKEERFHEL
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Relative Humidity

Drying Shrinkage Strain

Weight Decrease Specimen |

5"

10
20

30T

N o
o O
T T

1

T

5 10 15

T T

0.85

0.75
0.55
0.35

0.20
0.07

(°o)

100
0.85

075

055

035
020

[3.4.1 AV MR—ZMOEEHDELHFEEORR

T

c——

Capillary
Water

«—Gel Water ®

[

5 10 15
Weight Decrease Specimen

[¥3.4.2 JEEESK (EFEAREK) OKEXIE

20
(%)

63



1.00

0.75 /

k/ ki

0.25

0.05 ' j

0 02 04 06 08 10

Relative Humidity

X3.4.3 HLEEREOHENEREKFHE



(%%

Water / Initial Water Content
I~

Total Amount of Desiccated

-

empirical value

3 k=0.03 cm¥hour
f=0.07 cm/hour
5 neglect dependency of kon age
------ k=0.04
1=0.07
1 _consider
e by e brrv et byt g v byl
0 1 2 3 4 5 week
Drying. Time -
X3.4.4 BiTER GEERKEORRZEL)
(%o)
% :g 100 e o ° °
=5 9of
- S 90
9.
E 80 B
empirical value
~ 70
Ve ——  k=0.03 cm?/hour
g =007 cm/hour
S 60 neglect dependency of konage
© (— k=0.04
O 507 =007
o ' corsider
= 40F

O 1535 65 105 155 210 270 335 mm
Distance from Open Face

X3.4.5 BEHTER (SKESH)
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Bt XA k- kBEBEERS44: 2: 1OFALILNDEKEL
ESEROBKRIET B.4)XTHEHE 2 ot Xy hEILEKIED

WTHEMHHNREIARRAXOBEHEL WX 5.

KA MHED 030D FNVINLARNBREERZITOVWEM S »
CEBRAESTIEAVIELLKOEXERH Y2 ) - D
BRERBE2FBALCHE T 2F&E2ERLE COFEI
BMETHH BHEMSHLEDLEA Y MNELLKOSKEOHE

KEHTD 5,

EXRKEHEBBRLBEKRKEORKENLORMN T —5 L D ILH &
BOoHFEET- BEHMBITE B -tA Y- - KEELA4:

2: 1DFNILCHEH. KEWRTEWC L 28 8 HLEMEIT20C,

M4 2HT 0.04cm?/howr. REHEHMIE.0.07cn/hourT H 5.

HEE CRIEEUN T — s P2 EHGERCHEYT 5FM4KH

BT xehohkd BXRKESHOEBLELSHETTCESZ LT

HMEBEHREOLDOBBREIBBIIHALLLOEE DN 2.
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4. EMFOoA Y PEEO2Z Y - TRHE
4. 1 @FLoHK

REQDHHBHRCBVWTHR., 22— rOKN0T &8 HITH
L, a2y —tr02Y~—7RHREEIZFELTVWEZN., aY 7Y
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CHAPRAAZBESSLEER 2, BDIBTORRNZBEN S, 1
AV Y—bPOUUDLDhOREETFHI CHh20THOIE. HTL D
7 ’)—k7°4%ﬁ%%fﬁﬁﬁiﬁ&zﬁvﬂé’}i&§&< THbENWDTHERZWSD L

Z2TW53,

HWERBFEREEY—-THEEREOBMOZRERG. BEFEHEROME
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#icZaoh, a2 Y- OB KEEL. BRELHNOEEERXT
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XETIE. AEFEFETFTTOLAY I R—APMODEIRZ Y —T
By BENEOSNRBEBELHTIEELZAALERBRER. B &
CEB) - 7HRECHETIERBREZERL., L OHEBEIHL
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4. 2 LAY EIR—ZIOFIEIZY —TEHEHE

BIXUREBID O RERINYT 288

4. 2. 1 HLBHEE

‘3y70~b®£5t%ﬁﬁﬂ®%%ﬁ§m\%ﬁk%%mk%
L 2EBBELL, FI9BPEHRREINRNI DL IEP-RTH 5.
coESe e E#BNRERDX2EN LS. BRUEBROBEERER
ZRBEHSBEDLDDTNIVEHEBEEINI2FREFEFERXD
MBI -> TEIRZY —THIEEHANL.

HRkiZ, K4.2.102R$ 4cenX demX 16caRE AR TAK LAY b
H30%DEAYFRXR—APBTH2, PRPLCEFI S THEEHEEA
AMET2EHATCEZISmD /) v FHBRITH3. #HEKITHRE.
2 8HM. W18 CTFTKRKPEEL., KbhroWOEBL, XTT 4
vy 2 ATHAILTKSPEH A E 1l A HBOBTSIR2 Y —

TRBREERRBL .

HEEOBMESYM4.2.2 TRT. 0TV HEHAKOSIERBEDO PRI
RBHLEY—CEImmO O TRV LOHMELL BEHHE
. BIRBOBKIGHELS, 485 REEDF45.55.64.73,82%
% 12 % 100kgf., 120kgf. 140kgf. 160kgf. 180kgfTH d. EWHE I
MABERCRBEIOhLEaA VTR EDEALTWS, T4V
B R T EISf CEEIOmBEBEEOLOT 2 Y —TEELR

o TEHESELT 2 LBELAELRVDLDEF X ON S,
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o) —T7RBERE. BWUTSIRBEABRA2TT > . £, 71—
TRBRERMB O EBRELOBELKOBN T, KFEE28HOD
&EW&U\*@28B%E%I4E@§@h§$bﬁﬁﬁﬁwo
WTH B ERERRBRE2IT - 2. BHAKHE., 28HFHLDLOT

2126, FORBEPABEART-RLBOT1I69KTHS.
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4. 2. 2 ZEBER

M4.2.3 W28 HERUV4Z2BRBI2HA KOS REE S/ %

T. BEFEOEEBI LY., SIRBHESPHSPZETLTWE O L

BEDOSNDZ, BHE28HDPDEAYIMR—AMOMEZ1 T 5 L.

H44288cEF1.1c 2320k L. ZOMEREREZRT 3
Y E100kgf T, 1.820 120kgfT1.65. 140kgfT1.50. 160
kgfT1.65 . 160kgfT1.26, 180kgfTiEl. M4l RS, {HLU.
FHWENLISkgIO B O OPNWT IR, BAEER. H2VWEEBPE
HEFREBBEHE LD, T—2HIIBIEEE- 2. ThiL.
180kgf8 2 Y —7RMENBERELTWLELEDEZ 2250 2., LLEO
BRI, VDUDLKBREZHCREGEOEEZZREALRZTAER

Sz ELIFBHATH 5.

FA2 I EBSRHERFINBOY Y/ HREOEE. R4.2.4CEF
BRHELErOHMTI BEEERABR T TOHBORELSREHOT
THOBEBO—BFAE2RT. BEHOMBETY Y 7 HEIE2~3% L L E
FLTWARWORFLT, SlIRBEIRBCETLTNS. X4.2.
4t OWBEEBRIF. chidFgsktA Yy bR —2 05 REHEHH
HEOLDTCH 2, F—BBBERTRIUCERRZILIERR
W, ARAEBEAMBY. FIRBWHEXHELTCERADDHR. RBRAT
T ABRRLBEINTNS, COCLR Y —TREBOEN. &
ZNHUOTHON. YL BEBTRUVTFDhOHERITA RN

EEHx R L TW 3,
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M4.2.5~M4.2. TR RBHBER BT 22 —TUOTHORKEE

ftrmdT. EBRTF—20OESDEEFKENH,

IF T B R E LA

LT 2 —70FHEHBALTEY, BEWHB1I14H8BT 22

— B, FE0.7T~0.8TH B, F4.2.2 LER2FLHLTRL
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160

H4.2.1 fEEk

Coll spring

Lt

Specimen

N Y

Strain gauge
30 100 30

X4.2.2 2 Y—TRERE

35
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Number of data

30¢ 01 =108.27 Age
20} :42days
10¢

O [ |

10} After loading 100kgf Ot=10315 Age

‘ 0 for. 2weeks | — = ‘42days
10} After loading 120kgf 0t =93% Age

0 for 2weeks . 11 *42days

© 10t After loading 140kgf 0t=8525 Age

0 for 2weeks . _—~  —~TT1. 142days
101 After loading 160kgf Ot=7.33 Age

0 for 2weeks {1 42days
10t After loading 180kgf 01=64.6! Age

0 for 2weeks :42days
50t Ot=56.77 Age
40! B : 28days
30} ]
20t
N 1 h

O — o —

0 50 100 150

Tensile strength (kgf/cm?)

[€4.2.3 438, 68B LU —TREREOFREE D
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#4.2.1 2 V—~TREH®HOY Y IBEOE{L

Loading Young's modulus (t/cm?)
Force (kgf) | Before loading | After loading
100 306.8 298.6
120 305.7 299.7
140 326.0 312.3
160 310.0 289.1
180 276.8 265.0
Average 305. 1 292.9
Pkaf)
Loading force Age
----- 0 kot 42days
400 — 140 kot %8‘2%3832 .
—— 188 kg 26~42days
300 .
200 P4
A/
,/"’W‘ ,ﬁ‘//'/
100 .;,/’ / /,:’ ;./ /
LR R R e

K4.2.4 REPORELSIEBOOTHOMMG
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Strain(x1078)
Cement paste wic=30%
300|—Loading force  140kgf

100
Age of specimen
:28days
I E—

14
Time (days)
§4.2.5 2 Y—T0THOBEEL (WEFRE]40keT)
Strain(x10°8)

Cement paste wic=30%
300—Loading force 160kgf

.......

ey
—

100
Age of specimen
/ :28days
OO i n £ 1 " N '}

4
Time(days)

54.2.6 2 J—7 0§ HOEEL (BFEHEL60keT)

11



Strain(x1075)

Cement paste wic=30%
300k—Loading force  180kgf N
200 Strain

Creep strain

100
Age of specimen Blostiq stroin
/ :28days

Time

O A " N " N " " " N
0 7 ) 14
Time(days)

M4.2.7 2 U—7OTHOREEL (FIEHE180kgt)
£4.2.2 RBER—%

Loading | Tensile strength | Number Average of Average of
force due to bending 0 tensile stregth creep
(kgf) (kgf/cm?) data (kgf/cm? coefficient

100 30.61 10 103.15 —
120 36.73 13 93.74 —
140 42.86 20 85.25 0.75
160 48.98 18 71.33 0.73
180 55.10 1 (64.61) (0.53)

18



4. 3 LAVIR—=—APIOEH Y TR

KREEAVIR—=ZAPROWTHL—H8HEHZ ) - THBOH
BRHOVWTHRRS, #REZ Scnx 10cndHEFE TH O BT 5
s ) —THRBLrABCITRB23HHAKPREEZT > L HHAKZN
574 v 79y 2ATHAS L. 14802 Y —THEHEABREZTT -
., EREOKELAYMEIZ20%. 30%. 40%. 50%0 4
BE. 8D HE. 4BEBEBEEOYHED30%. 60%D2H
BEThdr, 2V T7HBEBOBERAK 4.3.10FY%. EFHER.
BEhasNALTPCHEAFDN T LR LVEBAL . I
EREKOBBEBCROIONIT L2220 PRIV THR S 30mll O X

MEzEELOTBEFEL TWa5,

M 4.3.20 20 —7U0FHOBRBELERT. Kty ok
Wk 20 THrOEREBIELAYRESOhRZN, £ BEEFEORXK
sxro)—J0THaOMC R ERRAEESZD SN, BAHHE
148RBY2EHE V- 7HRBREEEHE., keX ¥y ki &Ls

T 0.BEETH S,

19



Nut |
Leaf Spring Load Cell
Hinge ... Hinge
f Paraffin Wax
Spherical /V- Tl
Bearing PR PCbar, |
S £
Dial Gage @ | £
-
S ©
1 Hinge - L x Hinge
Specimen Leaf Spring

500x100h (mm) Cylinder

B4.3.1 o) —~TREBEE



Strain (x1 0“6_)

; V\I’/ C=—4?°Io/:: _______ é_,-‘: Temperature:15.8%
| G —
(C_w}cézom N 0oFc
i P — 0.3Fc
2.0(;: L WIC=20°% ‘ [
WIC=40%% :

_ 40°/
W/C=50% \L

Lw1c=30°/°,

50 %
20 °/, e’ %
30°/ -

o/ | 5 10
Age of Concrete:(28)days

15 20
Time (days)

[14.3.2 EAY hR—2NOESEZ Y —TOTHOEREL
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4. 4 F&®

PDEOEBERLIY. BTRN T 22 - THRELEHBENT 2
7Y —THRESPBAETHI LS. TR E-> TEIERIEDEK
BRESELZCEEAZNENZ B, T BELDDE. 20 -TR
EHELHYTIENEUT Ch» THEIRARCHLPEEEEZR
FLTWBZEDLS, 2 TR &> TERIGDAVEHN SO BER

O TEERELELFELDNINOBELLI>TETIZLNA S,

EHBEHFBERLaY 2 Y -0 2 ) —T7HEZHRGFERXNCHY A
B, VY- TEEBELEABLE N AERDBcd. KEODIRKE
AWET B2 LTREETHLIH,. CCDLDhAOHEERZTIBRIIE., 7
y— 7RO HEEIERCBNYIRAATVWE L 65 HRHEE
BEDLSVWETT2LPENI>HEBBLL 257 RESH L. &

bl Y —TRERIAOVUDNOUEEFT > CREBALVTHD

HhHA2ZRBLAGhiI ek, chkdL CHERITR LI ER
EOoRBRZ) -T7THEEXAZEZI»PORETHEBEZRLTOTDLOLADOY
EXFLA2TREELETZ. COBAUEHOAZHAVWTOUTDLA

DHEBPTE D,

WThicLTvbBEBRREa Y2 02 ) —THEEZFZET
BUNES LY. PRELENBHEOBIEBNT Y — T 25K
LTBH 2T >C L CHERMEEBLTTHEYRELERKYES

AridBEbhfzn, KBOERLLTHUTOZENE R 5.

82



FeEmER. 2V 2 Y - PO RBELEERZRET. TOZ L
POWLEBS T, FENLZATS LRI RABELEET LV
25, foT, By —T2ZRULULPYUD N LEIEBRE % L&
LTV TCHLhOREZHET A LEATETHS, a2 Y —
O —THEEAROCERSFBRICHIRAATHNHBRE IER £
ZED . BEREIAW. VUDOLKREEFHRZ IV -—T280HFE
HEOEE*ZERLE-APHBRLOCDLDIhOHENITAZLDEHE

A Do
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F= S B3

R By = I3 Xk T 52 v 4



5. BWwEd LCENH

5. 1 BB

ABETR. EHS02V Y- +ONMIB BT FHEEBRN. B
FORWHEERT 5. BHEE., 72—V >20BRZHEZET &M
AHEBELEBE - K2BHBEHEEBELDNIBEH LI 2> T 2,
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5. 2 BERWBITCKSBHHENZE

5. 2. 1 HE@EHFEKX

9., BERBWRCBII2RBOBHAMIC >N THRS,

AV IY—NBEFHEBRTHRI2 LV IEREDODBE T, 2 V7
Jy— PRBERS2ZIRRIMNAEEREEXS. FSLOKS 6 x.
Sy. dzx+Hhd i, SEAESERLELAZLTLEN. C
ORBHROPLP OEES (x.y.2), BEZTETHAE.PA»S x
FRARKEsx /2B UBALHIRTG. 20RER.

dT d X

1: T — . 5.1

H 1 x p (5.1)
dT o X

w2 : T+ —- — (5.2)
d x 2

THd. Lo THBESy - 0z0H125H/IHHEILtIZIO

ABHRICA-TL2HBAQ, . BHRRNOBEZHEIHLT

d Q = -2+ —-+-dA-dt (5.3)
d x

A Bin EE,

A: TH

ERBOERRIC.



d dT & x
da, = -A - —{T- — + — }-8y-8 z-dt (5.4)
dx dx 2

v i3, AR B2r»0REBTH2HELQ .

0, - "Z"—E—'{T+ === b-5y-8 z-dt (5.5)

Vaaéobtﬁof\xﬁﬁﬁ@ﬁf@%i@%ﬂﬁ&ﬁf%ﬂée

d2T
x KK : dQ; -dQ, = Z,-d————a'éx-éy-éz-dt {5.6)
X

BRI, yHFHA. zFHRAROSWTLERABE D IME .

d2T

y 5 E y <3 x-8y-8z-dt (5.7)
dy?
d2T

z 7 m: l~d2~6x'8y'62-dt {5.8)
z

HE., COMNMNATBEPLBLIEINEKORARIE., 3FHMREOPNT

ofELthiE k. KA & 25,

d?T d2T d2T
y R + + )-8 x-8y-8z-dt (5.9)
dx? dy? dz?

chiPoBBCOMIMNATEROBE®., dTLEREHE 3. A
#C. BEExp et hiIdtBEICEE*dTLETLEAEELZOR

By s#MBEE.
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C-p-85x-86y-6z-d4T {5.10)

Thd. CHEROETHOBEBPZE LI AT hE RS R WSS, &

B. XX%=H 5.

C-p- — = A-V2-T (5.11)

FRid. MEARLRERASZ VWS AOREEFEXTHL 2. Bk
B OBEBEYOIC—RBARRQAAHIBACE. BAAEKLCRE

58 .

L-V2-T -6x-5y-8z-dt + Q-8x-6y-6z-dt (5.12)

THH LS. BEEFEBABIRA L L 5.

dT .
C-p+ — = A:V&T + Q (5.13)
dt

chdd —BERABHIBEOBRAIEATH 5.

BNTHAZXRERZSDVWTRRZ, a Y2 ) - RALSOROD
e RZEHEREELIOAT NS, BEERR TR, B
RerErWTihkEZIhhr B#EQH. WEORBEZ (T—To) .



ROXEEA. RUBHtikAT20T. tOEAERE ac &

ERULS

Q=ac¢* (T—To) - A -t (5.14)

L RE S BUBRABRMBRCERTZIHE ThbboRAAR%E

qQ &BFIE. BAEKIRE.

a=Q,/ (A-t) (5.15)
THO., F 2.
gq=4 - VT (5.16)
d
v —_—  — t —
dx dy z

LEE D, LESoT, HAKAEKGKR L & 5,

L -VvVT = a.- (T —Tow) (5.17)
IS BERFCBYAERROBETH 5.

Kic, KABHEHT BRI BRIV TBRB. 749270

thif. HEERG. BEZFrHLOBERLZ 2N . BEER
BERXrABRZ xABANOHEEE.



dci
d x

wi = -—-D- (5.18)

wi: WEHIiOHDHELEBEER
D: HLEKE
ci: WHEioEEEE

3. LEB->T. ChxZ2RaniciikdTse. BzBHENXL

AEoERILELICLIDRA L 2 5,

dci
dt

= D -Vici (5.19)

. LRz oMick->T. WHEHI PEHRDIIVWIIHEHE T 25
A, BEEH BEEBEY%0V0ZO0BREWETAE. EHSFE

REKRAE 23,

= D -V?ci + W (5.20)

avsyY—broRpEHEELATWLIOT, LXOYEKEI OHRER
Bit, ZRTELKER (ve) 23 F. L. LHBEEDZ2VZY
— O EBRERTRKEFERAT. KXD&LDH>2ay 2 —-ME

My EXNE8 5.



= Kk -Viw., — w. (5.21)

wa: BuUBME, BEAESOICHEMNTIERERKE

Tl HBRAZHAR BEBWOBEALABRCYHOLBARSE
M. DEBE: XEHRCHEAIT I BOLZFZAE. XX kb

k - Vw, = £ - (we— woo) (5.22)

PE BESH. X2BHRHTLBTIERAZ OV TAEAXTL,
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5. 2. 2 HRFEAXOHFRERFEAXL

BEBRCBU 2ERAL, EEBT BT 2EZRBALEROL

OXEOT, FH T, BEBENA2PLEERAXOBEREZERNL

oW THAX 3,

EBFERG.R BREHALG.2ORE. wWFhbav sy —
FORBEHEEATVWIRED., EREOHSFERER-> TS
s, MR, MAEBETE. 3Y ) — FOREEEE %@
L RRLBAROE. BBRE. BEFBERLL BN TS0 L
cEx3. Wi BABEENTOBENMEXRRCKELBILO

T 5,
T (x.y,z.t)= [N (x.y.2)] - { ¢ (t)} (5.23)

cewk. INJgEREE~ MYy 22, (o} ERBAtEIBITI2E

ETH 5.

IN]J#EarBHE LT B. 1)K Galarkink 2 @H T 2. XX %

835,

d2T d°T d3T
+ +
dx? dy? dz?

J INJT{R ( ) + Q- p cgz}dv =0 (5.24)
Ve dt

92



HoEsLAR AV TB.O0R0 2o sEEERE TALE. KK

=8 5.

d[N]7 d[N] d{N}T dIN] d[N}T dI[N
—JVGL(”~”+”-”+”-”)dv-wm}

dx dx dy dy dz dz

.N¢HH

'\fseq'[N]TdS + SVe 0-[N}TdV - jv€x>c-[Nl‘[N]dv n

(5.25)

"
[==]

cciR.B.NRXNOFE2HE., EXNOBHXRZXRT. 8.0.7)
RE*EBET 2L, IEHAGZEHNEBECR I 2EFO0FRERNLIK

XNeh s,

d
K110} + [c] (o2} = (£} (5.26)
dt

dIN}T dIN] dIN)T dIN] dIN]T dIN]

[k] = j v 5.217
] Ve ( dx dx dy dy dz dz ( )

[c] = j‘ pc-[NJT[N]dV (5.28)
Ve

(£} =jv8 Q- [N]TaV -gSeq-[N]Tds (5.29)

2TOBZFLHLTB)ROME2 L2 L 20 ERERANERF
ceHBTEZN., OB BINKXNOBF2HEBETLIEZEOHRA
TEWRHB WM EAZRFOABESC LILR 2, XBITTHE,
MARAZE*BEZFOHLEZEATVZ2O0TCBINAOE2HIBIRAT



xHE 5.

. T = . - T
jSeq [N]7dS SSe @ ¢ (T-Tc) [N]TdS (5.30)
BFOREMIE LV ERSER L. SHOCERLSBEH. 2
EOEREZRRAROEOCEETE 3,
dd
(K1 {®} + [C]{—1} = {F} (5.31)
dt

RICEHEBICODOWTOBERILFHRELCOD WTHRRNS, KREGEHKILR
ST, B CTltCrank-NicolsonZEHF EEH W3, H b, B

Wt+At/2(At: BIEBEREHEY) BT 28E%.

{® (t+At/2)} =—:—-({<I> (t+At)} + {@ (t)}) (5.32)

ThHx BEOREES %

(o wratsayy = A2 (trae)} - (@ ()} (5.33)
dt At

52320 ThHd. 3.10)RK. (3.15) X % B.13)KXLKAT B L

RABHBoh 3,

1 1
(5 [K]+Z_t_ [€])-{® (t+At)}
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1 1
(—-E—[K]+zr; [cl)-{@ (t)} + {F} (5.34)

s B8 FERA0ERERENLLOBETHL. EREN
KB 2BEFEROERIELLITRABEOFERC LD I LB TE D,
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5. 2. 3 EBWlLolRE

BT LOREB LB CHEBELRYPEEFRELE DVW T TRRAR 3,

a) KHOEFTR. KFARLGFBERCN T2BEHOEERIFTHITEKX
s Wb DEEZ, AVI7Y—PEFRRZTZIEHEARLEBNTDL 2

scREALLEEREAC.INAZLVRLBL L DO LT S, (3.1)A.

B3R BB BHEEEES ) ORMBO BAKBE W, HEHE

NKATED 1=,
Q =QB-&n (5.35)
a
Wo = a' - (Wo—w,) 2 (5.36)

Qe WAV N PBRUBEERBALILEZORRBTHY. KEWHK

Tt Qe =90(kcal/kg) & ¥ 3,

b) BEBACBLIUEE ik, a2V 2 ) —rOBBEMBTHSE K, &

AV h, B BDH#ESRZESN.2.1 KFTHEEZL. BACLDULUTEHEET

2, BRI KAHOERRL K-> TEILT I EEZVWDLID L T 5.

BABELBAE SABLCBSUTEERCERAEREL S HE S,

c) BMiZBEERL, MERERa., . HHFEHK TEHY L. LT
DEERAVWE. CThooDEBEEBRERaVY YU - 0HASGLOEERX

RKHDBETCREE->TESYT. xEHAFO2Y 7Y - bOBEE



mU%wtﬁﬁﬁéoﬁﬁﬁﬁ\ﬁ&ﬁ&ﬁ—%%&ﬁy70~b
DY, HEBHEE REBERZODVWTRREFRAHZADLBZWWH, 3
ECHARLED - 2AVE - KEBHESL: 2: 1OELILOEE
HELE choofild. X# [27] RREWIBHFKEE. REHK
MERAA—FV—OEEHAVTEY. BFRBROZTYHEFLIER

3HLbOTRENVDBOLEF X B,

A = 2.0 kcal/m-hour-C {5.37)
a.= 10.0 kcal/m?-hour-TC (5.38)
ko= 4.0x10-% @?/hour (5.39)
fo= 7.0%X10°* wm/hour (5.40)
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Sx

dQy

P(xy,z)

6z

dQ:

X5.2.1

a vy — MNRHEE

£5.2.1 2v27Y— b OBEMHOBES LUHLH#

density P specific heat C

(kg/m3) (kcal/kg°C)
water 1.0 x103 1.0
cement 3.15x103 0.061
sand 2.3 x103 0.2
gravel 2.6x103 0.2




5. 3 KHhEWHE
5. 3. 1 @BiFrFk
BEBEFBILIUCARDEBHBHIBTIABM ATy 7HB0EE LR
BAT. BAKEBAwW,; LORXRRPSEKBEOTAHEIA: ZRKRD., D
B EIT- .

ASQ=GT‘AT—"G$‘AW@ (5.41)

BB, BENECLIIAREFHRRCKE - . UTE. ARE

EFERX{Lieo>NWTHX B,

BB {eo} BA2ABPOT AR LD, {e} 20T HRETEH
CELEbOETBE. AMIRAELZET {0} HRO LR
5.

{o} =I[D]) ({e} — {ea}) (5.42)
T, RlcEzxzohs30TAHLIRANMNFF—-—URBKATCEY S.
U =-§-j~{e }7(D}{e }dv- {e}7[D]){eo}dV (5.43)

2T BEfu-v¥arvbYy 2R [B] 2L T e} 2ZR

T

p
&



{e} =[B] {U} (5.44)
b, BW4HRE W.IIRICKAL., {U CBLTE1ZES9% L
hif,. RoTPHE HFBAEIERRA TSRS,

(517 007 183 (wrav- (1701 (5 sdav=0 (5. 45)
BESEAREOERERERLCHT 3 BETH 2. BANEC

. BEFLLTCGHAZAREZFZAWVW. WNATRIO 2GR

THHLSBIVCHAERBEIERATCRESHT 20 L. BFR

ROV TAHIRINF—OHERI Y AAZRY. BEBRIC L - 2.



5. 3. 2 BWLoOMEBEFRCHE YT >HKE

B LOBEEBLUBHELEZDEERE >DWTU TLHR NS,

a) BEER o E. 1.0xX10°°5(1/C)., EHRBEMEa, HHEKE

lkg/m*DEEHH2.0x10°° (w/kglb T 2. BRIAERKw . P, &
EKRKEw.060% (BEALAYIED1D5%) ¥ LKEZR.C
hWHBHETEEE. CHRNELRa: £6.0X10°°(n®/kg) & T 5. #
BHREIRE - LZavy ) - boEEHANVTWS, £, EBNE
BRBHLTER. TE2RKUSKTL, BERTEKSLTHEL L
EOEBENHFEOTHH400 X110 BEFELLRI2LOCEDLLDOTH
353, COEBRNBEREIEABTAEOKRELA Y MHES 0%, BiXK
B180kg/cm2 O3 Y2 Y — b RBVWTEThhEIEFEBRARECTERZL

bDEEX D,

b)) EAEKBLY VYI/RBOBREI LAY IAR-APZODVWTE2
BCRRLE(2.1), RQ.AX0BEHESBEOSLTVEY. WTFhbd
ZRAEKEBCETAETHY VY Z/7RBEBESERLEVWEREZ > TNY
5. EAVIR—AMTH. AV IR TFHEOEABERERZB R
BEdhnwe#Eke L THEA2ELLZVWOT, COBRIEIEIERY
TharetEzo6hasd, LL, 2V I2Y—-— b OBABMBEFEET S
. BEAELESY IO REEMEORFESEChEIRVWI L
PS, EAYIMR—AMRHEXRSRZOVEAKEBETHEEEL 55
EnH 2. oTavosy—rorry/HEHEI(2.1). (2.2) X%z H
WaztldFEYSeETE2zohs. AW T, KEHERABK, %
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—FE¢ L. BED TN T2HEHHRK. BEAKEZIREA TSI H
OrLE. BRHHETEH. ZFELKABRTLEBEAKRBT 5Y v
IR A2.5x 105 kgf/cmd. R7 VY Y HBL1 /6225 LdICK..

K. 2RXRATED .

K., = 3.75x10% (kgf/cm?) ' (5.46)
4 W g

K, = — - K., - (5.47)
7 W,

B, YYVI/IRBEBLURZYHEvIE. K. K.Z2HBWTEXX

TERE 5.
E = — K. K. (5.48)
- 2 - K.+ K. )
K.— K.,
L, = (5.49)
2 - K.+ K.
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5. 4 A

5. 4. 1 BUHNBRBLUCBHEH

B iE. B5.4.1cR T 60cmx 100cod 2> 27 ) — b HEDI1/4
B THd. a2y —bOBAERIICART.IBEHFI. 5
fEB20C. ¥#Haryo2y—-—1rEE20C, #HHEEG6 0% & L.
CREBMSR 2B LT ET . £ BHEHIE. 2K
TOEMEHE2EFT332KTETLERAVWTNSYS., BoWA[
OEAZHLLLTR. FHEKFELX2ERL LRE CTHE 5 H I INE.
52V HEEETI2LEZIZOPBEETHEIT LS. BHAHOFEY

DT He.eBRLTWNSD,
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5. 4. 2 BREBWSIUCKIBHBEHTER

BREFHEA2WH FEBRLELILBEAORBE LM FSOBHEARL. 4.2
ZRT. 7y b BSBIWER, BV Y - PEERFE Y
WREh2E—FHE. AKSB20COBEHNIWABELEHE T
Hhd. chib, a2 )—-brOKARGEEXDS., F2ECEF
bt%ﬁﬁ&JUﬁmﬁﬁzt\£&Ujvﬁﬁ—bwkﬁ%ﬁ§

CHEIT2ERERERSRLDEE X 5.

Mo 43k B0 LB eHBAROREBE2RY. BEE. fTH1
BHERXPLBTERIZA40CETCLEALLEE KBCEBTT 5. F .o
REBFOBREZOBRAMBEIFRBEIEHT. 15TEETH S. %

. 5. 440 ()25 (g)icld. WENOBESH 2L .

M5.4.5 CRBEKEOBEART. #@iz,. BRKBOHHMAED
BE¥KBINT2EEH92ETH 2. 3ETHRLL—BEKARRE
RreAHzBERKBEEZRL TW35,

X5.4.6 KHEAKE, GKBAEAE2Z2TT. EBRIVBAL O WK
FLOBOBEBEERLTWS, £¢. BAKBOERELIODWTH B L,
EHRABUIOMSEBVWTOLREELLIZIEAKBOEZENSEY
BHohsd, FEBROBE COHAEKBOERR HAPELLE
ShE L., BRPHORCRBEAL2bOTHI0. BHRTEHERD
ZLEBLOMEDRCIVPLBEEELOKNOBREOERIEH
BRELBKDBENWRSE, . BKERBE LY. BMANTIRESRH
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BREOBRKBZFLL, EEBEBIBBHCHEBIRZERIE KO ZE Y

EELTLE->TWVWZ2OH8EDSN 5.

ERBEBHEONMBEHNOBRKESHTEZXL.4.70 (a) 0 5 (e) TR T,
AL, BH256EFEB5cmBEZFTORKRKSEFLL. A
BHEDAY 2 ) - PIEBLIIHMHEBEENOEEBIRENEF X

SN 5,

M5.4.8(a) Bk UX5.4.8(b)Ic. BHOoOPOLBHEBAMRTBT 2K
DEEKRKOBREOREBENL2RT. HBEIIEYKEIKTOETK
LB THASLELAVIEDLEBIEFENE LAY M EBTFH WL
HEHEKK., BAELAYIEOIS S KNP I TFHALLIIBREL
PPN KREDLD., ERBBLEHECETEORENWF Y E T Y —K
@%ﬁﬁﬁiﬂ‘%@%f»*ﬁﬁ*?écﬁw%ﬁ%?ﬁfw*

PEBBEEENEHCHRT I PP S,



5. 4. 3 RIOBEHER

M5.4.9(a) 5 M5.4.9(c)c BN OREOEL ARG, RLA
B, MAERISEHDOBEEBARYT. EEHBRLTEER. BRIE
WBAHER., ABRIPFPLE. 1LA#HBESBAEATOLNEBEREZRL T
Wa, L. FLBORBEEFSPALCERRZVED, HEH
W@Kﬂ~&%%ﬁ;0%%ﬁﬁ%mﬁ%\*bﬁ&ﬁmﬁ%t&
5. WEMHECELEPEWBEBAR O NDEIEERET L & b IZHE /D
L. BREORUEBREC 220 THS 0. a2 Yy—+TlH. BERBE
RBWTOLDAKAMPEFTLELALTWCOT. GBERBTRICEERE L
BRHLESCHADEBERIS G, PLEBIERENB L2, B
EHEDOERORBEOA Yy — VD2V 2y — b TCHBELNDI

Bl3R TH Tkg/cn® BERLBE L V.

5.4.10(a)p 5. 4. 10 (c) CEBHEEHM IR LSO LD NER
ZRT. AIMCABCEOELAMISAN. RBHFBELH. @G REIG

DOBERFRLTWS, i BBELHREEEETH D, EHIZ LY,

AOBEABCsRENBEBET T2 LT, PFLETHEL
mERIBELTVWREY, BEBOWHALARXLE. WTFHhLEHD
AV Y- OSREEAPHHLPIHBATEND., VUEDLDOhORELT
WARHEENEDLDTRENW., BT, AL ORLFRADILAV
RNVE@BARIGCHERETHY, HXRBUEF2HSIRBICEAEVWRKE
Ko TWaH, HRIIEAE, BATVWAESIRBEELBEEOH
F@OBrrPa0oT. ZEBRLE. BRI HIPaE T 2KBLELRZ-

TWAZeNEZIOShD, LEB->T. BEXHBICEHBAFABRIZHB- T
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DU DOLNBRETIEHEELESNWE WZR S,

Hs5.4.11(a) 5. 4. 11 (WRELFRIL D HOBRAREZ. X

5.4.12(8)7b>6[2]5.4.12(h)62Eiﬂﬁﬁ][ﬁﬁﬁ?ﬁ%‘@‘j.zl.m(a)b"5

H5.4.13MMZ@FRAESIIHERT . VTHLOR» S b EEIDP,

FAOHBEEBLOEEENZDLIRFYERCLIVEIHP ED
DTREWSRENBRBT T2HFSHAAS. £ EHIEC LD
BOoslIEDHESIRBEeERZ2aYy2)—FPOTSCAHAMOa Yoy
— FOEBIE AL OBVAE->TBY, ERBFLBOEHRE X

Z2EERINZTNCEBDDP S,

M. 4. M EMF RO THOBE.ARY. AR T HRBERDE
BELERTHRBEEZEILOEEBLXRE . £ ERPHUTEHEAD
EXRKREOARAY—MHIEERT20CLDhOBBEICHN, BRMIZ L

ZHAMBERBPROTLhOBERI NI LD D S,
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*5.4.1

avo)—hOHEEE

WiC
(1)

Mix proportion (kg/m3)

water

cement

sand

gravel

_AH
(%)

50

180

360

783

956

- <

300

005

X&

X5.4.1 BHHRE LUEFEDE

|
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Temperature(°C)

60
40
20 K O Proposed Method
— T=Te(1-€T)+20
To=46.0(°C) (Unit weight of )
~ Y=0.985 Cement 360(kg/m?)
: t: Age(days)
0 1 | | L | 1 |
.0 20 40 60  Age(hours)
M5.4.2 Y7 Y—k OWREE LR
Temperature(°C)
_ TA
40 B //*\\

©
1000

0 | R N | 1 L L1

!
0 20 40 60 80 100 120
Age(hours)

§5.4.3 v U—REOERHEL



TEMP. DISTRIBUTION 5 STEP age = 6.88 (hour)

§5.4.4(a) V2 U—MRESH (HH 6&HE)

TEMP. DISTRIBUTION 18 STEP age = 12.88@ (hour)
C

“, ...] : \
\\

[5.4.4(b) 22 y—MREM (M4512850)
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48

TEMP. DISTRIBUTION

R
e Pt
Mfﬁ"’zj_ﬂ : :7
,d_:é-r-f"z-r*—j___,.,..;;v SR
Yl ey a

Xi5.4.4(c)

TEMP. DISTRIBUTION

av s y— MRESH (Ma18KH)

2P STEP age = 24.00 (hour)

(5.4.4(d)

arvoy—bREST (MH24ER)

15 STEP age = 18.880 (hour)

1



TEMP. DISTRIBUTION 30 STEP age = 48.88 (hour)

(5.4.4(e) a2 27 Y— MNREDE (M H48850)

TEMP. DISTRIBUTION 43 STEP age = T2.8@ (hour)

B5.4.4(f) av2y— b RESH (HH12H5H) 112



TEMP. DISTRIBUTION 5@ STEFP age =1208.08 (hour)

X5.4.4(g) V2 Y—rRESH (H45120855)

13



Total amount of desiccated water (%)

4.8

2.0

0.8

i 1 1

(5.4.5 BEKEOREEL

158

age (hours)

208

114



amount of combined water and contained water (kg m3)

158

108

50

B

208

[ B
A k‘_eio_ﬂ 2
k s
B~ o
"""" Sconbined water CA
se . 108
age (hours)

}5.4.6 fEAKEDS LUAKBEORHEL

115



WATER DISTRIBUTION 380 STEP age = 48.88 (hour)

kg/m?
X
100 e —2 — —
DD L L 7 7 ~
Ay e s V4
ST ~
A A A A

. S S S

®5.4.7(a) BOKESH (b5 488500)

WATER DISTRIBUTION 40 STEP age = 72.08 (hour)
kg/m? '

108

5.4.7(b) BKBSH (MHT285R) 116



WATER DISTRIBUTION 45 STEP age = 96.08 (hour)

A }i ;i f i b
Xx\f——— o =5 L. f 2o /f ‘\7/

A pd yd 7
A A 7 //

100

§5.4.7(c) BIKEST (5145 9685R)

WATER DISTRIBUTION 5@ STEP age =1208.88 (hour)
/m? N
]| L
. X
/ I I I I y
S
/

X5.4.7(d) BkKESE (55120858)
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1600

WATER DISTRIBUTION

kg/m?3

100

5. 4.7

WATER DISTRIBUTION

e)

BEARBS (45715685

|

|

|

|

I

[~

"\“.—‘*—-._
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/

$5.4.7(f) BiAkESTH (FH45192858)

55 STEP age =156.880 <{hour)

6@ STEP age =192.88 (hour)

X
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rate of huydration (at center of column)

(kg /m3)[ 188 )

158
capillary water

LA | ‘[ T

188 +
- 1 50
- T gel water

5 combined water

1 [ 1 1 I 1 1 ] 1 1 I3 a

age (hours)

$5.4.8(a) O EBEHKOEE (HFLER)

rate of hudration (at edge of column)

(kg/m3)] 108 (%)
150 -
i desiccated water
i capillary iy
- water -
180
- 1 58
- gel water y
59
) combined water i
@ ) 1 1 1 1 l J i i i ' i @
| 58 108
age (hours)

X5.4.8(b) #WYHBEEKOKE (FBEERK)
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sig xx (kgsoma)

5.0 L /”fﬁﬁ\
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3.0 :,-/ 1 { { \ \
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..................................

B 10 ph 30 49 50
age (hours)

(5.4.9(a) WHOERZEL (ELHEIGT)

sig yy (kgrem2)
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2.8 1 1l ] H IS SRR
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S e

...........

1000

k- 600 -1

%] 18 ) 230 40 50
age (hours)

X15.4.9 (b) ISHoEEL (ROARIGH) 120




sig zz (kgscme)

.
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......
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@ 18 20 30 40 58
age (hours)

5.4.9(c) WHIDOEEEL (HHRISH)
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sig xx (kgscm2)
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sig zz (kg cmz2)

— _f;_TB ---------------- -%if:;;;
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X5.4.10(c)

108

150

SHOEBEL (EAHRIEH)

age (hours}

200
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SIGX DISTRIBUTION 5 STEP age = 6.8@8 (hour)

kg/cm?®

§5.4.11(a) SEOARIGHNT (F45 6RE)

$IGX DISTRIBUTION 1@ STEP age = 12.8@ (hour)

L 7 7 7 7 7 7

PN iy S 7 7 7 7
] ey

\4%
\\

5.4.11(b) FEDFHEILSIHH (H9512055)
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SIGX DISTRIBUTION 15 STEP age = 18.08 (hour)

kg/cm?
P
5.4.11 (c) D HBEISHHHE (B4 185F)
SIGX DISTRIBUTION 2@ STEP age = 24.88 (hour)
kg/cm?
e

4.39

£5.4.11(d) SEDFAISHHE (M5 24850)
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sigx DISTRIBUTION 2B STEP age = 48.880 (hour)

R
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|
Ny
Wi

.{
Ly
N

55.4. 11 (e) SN ARIGHINT (M 948857)
sigx DISTRIBUTION 48 STEP age = 72.00 (hour)
kg/cm?

36.6

§5.4.11(f) SDF MBI (HH128:H)

126



sigx DISTRIBUTION 5@ STEP age =120.88 (hour)

X
X5.4.11(g) ENHREIGHHE (545 120850)
sigx DISTRIBUTION 6@ STEP age =192.88 (hour)
X

X5.4.11(h) FWEAHBISHIDE (HH1928550H)
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SIGY DISTRIBUTION 5 STEP age = 6.88 (hour)

X
§5.4.12 (a) EOARISHSE (M4 685R)
SIGY DISTRIBUTION 18 STEP age = 12.80 (hour)
X
i
i
e

(5.4.12 (b) ROBREISHDE (F5H12850)
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SIGY DISTRIBUTION 15 STEP age = 18.08@ (hour)

kg/cm?
| %
704
Y
X5.4.12(c) EIRFRIGHDHE (MS186:RH)
SIGY DISTRIBUTION 20 STEP age = 24.08 (hour)
kg/cm?
: b
7.13—
Y
L

(5.4.12(d) ROFMUSHBH (F4524850) 129



sigy DISTRIBUTION 30 STEP age = 48.08 (hour)

kg/cm?® /;///
P
AT

|
RERRRRRRRRRERREE

HETTETH

X5.4.12 () BDHMISHHH (F54885E)

sigy DISTRIBUTION 48 STEP age = 72.80 (hour)

_.-—'—""-'—F-d__

X5.4.12(f) RAOFEIISHE (HHT2805H)
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sigy DISTRIBUTION 5@ STEP age =120.00 (hour)

]

kg/cm?
X
36.5 '.1-~
Y
§5.4.12(8) EDBEGHA (54120858)
sigy DISTRIBUTION 6@ STEP age =192.80 (hour)

|

|

K5.4.12(h) RAOFASHAHE (545 192858)
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¢

SI1GZ DISTRIBUTION

f;?:Z'7 ]

5 STEP age = 6.88 (hour)

keg/cm?

)

[05.4.13 (a) @ARISHAH (F 5 6FFR)

S$1GZ DISTRIBUTION

18 STEP age = 12.88 (hour)

7

AN
L ./\‘Nx/

Tt
e o

35.4.13 (b) @hAMEISHH (MH1285)
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SI1GZ DISTRIBUTION 15 STEFP age = 18.08 (hour)

kg/cm?

5.84

/

;

/

17

[X5.4.13 (c) BABEIGHHH (H41855H)

ENEPJNERERE

T
N

SIGZ DISTRIBUTION 28 STEP age = 24.88 (hour)

kg/cm?

B %
5. 97 yis
bl +

5.4.13(d) ®AHEISHDE (MH24KE) 133



sigz DISTRIBUTION 30 STEP age = 48.88 (hour)

kg/cm?

g e

%
rd oo T eSS PO RITRY Srtors e S j":.-§

P
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P A
Vel

5.4.13(e) EHAFISHOH (M H4851H)

sigz DISTRIBUTION 48 STEP age = 72.80 (hour)

B45.4.13(f) ®yAEISHISH (M5T285E)
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sigz DISTRIBUTION 5@ STEP age =120.80 (hour)

X
f -
- i
//
5.4.13 (8) EHAFIUG I (B 47 120850)
sigz DISTRIBUTION 6@ STEP age =192.0@ (hour)
X
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X5.4.13(h) SEARISHDHE (M45192855)



axial strain (xl@’s)

108

50

[

age (hours)
[X5.4.14 @O T B OREFEAL

280
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KEWay 2y —FrBREOS2WT, 2R B E2T-1. KETHS

hi-HEE. UTOLIRER TSI LNB8TES,
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L. BAYIDOBEREEEYYORERE L2 9 0kcal/kg & LTH
WL REELERIIaYy 27 —FPEERFBLREN DM
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PionwToEBR QIR EBEHoKREeA YOIV 2Y

— MR ETOXEFEHEHTEZ LR S,

EEBQpav Y- EHBPBF IR LT EEHO2 Y
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KEW. KEHBREHLPOERAZTUIBAE. FREREER &£
522V 2 Y —FrOKMOBEOERAERERZLRMM A £T

BEIEZVAFAARAT IO TCHEEILETH 5.

BMEBEDOEBEOAY— LDy 2 Y —bTik, R
JOHBENOESKBARSZLLL K&y, ERNEML O Y

sy —rOHBENOETBERE RS, L. FOROAVLARNVE
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ELTWAafEdBHs. Hlo. BEM TR, BHEISER
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ABHAXEF. 32— bPROYHRE TabbsARLSTSMD
STWHNWRBIZBWTS, KMRBRABABLICEBNHIC L2588 —
WEHsNE, A —LGERBLELTED., O LiTLd2HBE
vy —bOBBEE. bVWEEEBEDILCBY IV DY
— FPOBHESRLEARLCEEARBT I TCHLAI>ICLEERHBL. COA
MIEHAEFLUBIHERNEZOREZT-LbOTH 2. HER
WERIZBERT. Xo2BHEW. DHIBHLIOVL22H8 cho0
MHEZBETAILE - T, FEREE. TEEBRBZHTICBY 2
avsYy—bOXKHEE., a2V IY—-rROKGBHUN. 22y
— FOEHSBRLBY 22 —TORMBO3ILEABRBEHTLL LR
FHREORYBLAEZKEELZRETHETH»I L ERR. Th
SOEFEAEHSOLAYIR—2A P, H2VEELILEZO2NVT
OEBZBL THRHLE. . FBXTEILALAEZRE. Wihdt
AVER—Z b, BEI2VWEEALILERRLL, BEBREH LK EA
ViIEB1EHE., L 2EEELRON-EHTORREMN .2
BICLEFH->TV3Y, FEBFEBIVEROBEFEZZH VWA
., HOFHRPWTHHERLCESI> LV TE S, BRBIT., fid
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(1) FERE. FEEBREZFHTRIBU 22 —FOKHRIE
BHEEL BHOFESAKAARLDEREZTEEIBREENE VLD
REOEZEABIXTEARLLEKARIEGRX, $bbUTOoRIE

L DEETHIENTE S,

ddwtn = a'(T) - (W.(w)-w,)?
¥, : BEAKE

W, (w) : REBEAKE (EKEwWZKE)
a'(T) : REBEHY (BETRKE)

Qs Qn
RTe RT

B: =expl

a' (T)=a"(Ta) - B
Qn/R=2500K
a'(Te): BEHEBLCBSU 3RID
HEERBOERE

0.122
¥,/¢cs = —————— + 0.36 (¥/c=50%)
: w/ct0.34

BHOFHESKARLDEBE L WIHEHALSBERALB S LI,
227y —-bOKAREBHLELTHWTERL ZHAR
EramBRrttREZE2FHOo2v 27 - EERFELELFRSIN S
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RIRFTH- 2 EWVWR B,
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(2)

EMSOLA Y PELGKOEARKBEEBESEROBAKEAEFANL
ERIY, AV IELEFOBRENMEIZ. EXKEBLUES
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3. XEBRFELAVWShLEEBY A X TEEFNILUTOR

TEREN B,

logR=17.8-w,/c+2.16

-(10.8-w,/c+0.65) {log(w/c-w./c)+2.30}

R: BXREH (kQ)
w/c: 8KEB (FHRVEBEEKEELPOBEKE%:
ZL3lVwkdbD) oAV MEIHNT BE
g (ks/kg)
w./c: BAKEBEOEAY IPRENT2ERL (keg/kg)
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