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ETRE-NARXEWEEGRRERITEESNFAR

AR, TEKS, BRES, 8 &
(L TSR FIFRERRGEBE K T % 2 TREATZ DL, T8 HH 330029;
2. HESOKRIRREBFGBE MRS RIBISEAE. T3 T3 210029 3. AKRIAK THBHH TREABIG L, T4 R 210029)

FEE . HAR RIS T R AETR &E L A A AR AR R 3 G305 Ty 1A 05 A7 AE Y ()R, A SC RGO K A ol B TR L S 5T
P42, XF ASTM C1074 36 AL RE M Ty vk MEAT ek i, R4S 5k ME B 1 e 388 bk K Ak S 1 % AL BB, I 25 F s fb BB 1T 5%
B0 2 R IRE A5 T B AR A RO 0 5 R IR W G R A, DA — R R ) X N A A AR S B A AR AR
ARTE WA RO SR S, 76 H AR TR S 1 2 240 TR E 1 A ARV AR TR AR R AL [, DL AR AR AR TR S K K (ELFE
H 43 a5 4 BORE LA BRI )R AR T L Ny DAIRLEE — 1 0 306 50 — R 0y ) SR T AR A A AR R R AR T AR
Sk VRS A ST B ML B AR R R (I S ik .

FEIR: HEWRBUAETY ; SR A W I8 SR Buk IR

FESES: TU528.55 XEFRIREE: A doi: 10.13243/j.cnki.slxb.20160436
1 W

TEIRBE 1 A A2 MOARAS IR (00 A5 v, 5 v (L A 2o B R W AR B 2 X U v 2R 2
VAR E S B0 N 8] L, SR B b AR A R E AT b T BB B B, AR AR M4 I A 7 AR Y T ﬂﬁﬂ*
T ASC 85 W R o a0 E Y AR R RS IR B sh AR ﬁt%;ﬂ&ﬂﬁﬂi\%@?}nﬂﬁ- G 2R o

0 IF ) e B, U Tk — R AR AR, e A E D /) ﬁl%(bﬁ@éiﬂ’]ﬁ%ﬁéﬁiﬁ:{x "”o
OK TR EE LR AR ) UE - BRFFIR 2R AL, —ﬂ’iUﬁi*”Mhrj ST I A O o A, XA

P ME R o [ P A0 300 T A K TR OB o R A, 0 BN AL, PR e K TR B e MR ML E B
AR BRI I GRS A0 24 e (R BE A SR BE A B, JUHOR XS TR T e R EE L, W AT
S RS A B R A, R T — AR B AR AR IR, IR TR ABON T 3 B TS I s ik =2 A 1R
RERE TR, YL dA R 2 TS R A, B AR RIS 10 min JFHR {U"JET‘)]
Ko MAHEMRE, 7RG 6~ 8 hiREE 1 AW A A, PL6h i Avkittr A 4 AR
B H AR 2 WU DUTR B - ) U B IR O LR R RE A X A B A A A TR BV IR )i
PO ARERC U R, S5 N TR ) O iR R R R AR 1 B AE R BURTE o R SE IR B LB BT RAL
PRI, 38 H R IR 25 A RO R vk, A BROT T A X IR BE L ) AV Y 1 RE A S B
Al AZ AL A SRR . AR R R /Eﬁ/%ﬁi‘k%&ﬂ‘”ﬁ’]@'ﬁ VeHE, XF TR Bk 25 R N T kR LA KO
B U A O A MR RIT, R R) TN A G IR L, T R R R
B RLUE AN Y, ﬁn%&ﬂﬁk%ﬁﬂﬁ}ﬁﬁﬁﬁﬁé, R BRI 1S4 A AR R

ACHE ASTM C1074 74K i (9 3E At b, 58 3 ik 396 1 B 03t 3, S0 8 5 6 Rk /K A 0 356 Ak
A€, JF7E HAREE Lov 3R AR BE L A A BV IR SR IE R 1, 2 Hh DLSR — 2 N g ek 8] Cifi J8 - i

Yo BT : 2016-04-26
FEETE I G 55 HERHIFBE T SEAR BRI 55 2% L 0 H (Y415014) 5 VPG K AT RHE 5 H (KT201414)
EZIA: SUNE1987-), 55, Wi A, 1L, FZMNFOK TEH . TREE - A SIS . E-mail: 495480427@qq.com
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AR5 v s IV T T o e JEE A IR 1)) Sy TSRS R B AR RS FE AR

2 IR JE AR KA L

IR IR P-0 42.5 KT8, WFE Jp2AvERE W6 15 M sl ) NGO I I, W B0 1 2f kR L 3
2; BEAE 920U BB S kb, 40BN ILRD, ERH 2.6, HER MR LS~ 20 mm 20~ 40 mm
B RE BT 2R WA o AN FRE P A e e B R R A HLC-TX AU SRR i =5 1k e 2% 6 ol /K 57

®1 KWk RE

o PUEMREE/MPa HLITHRIE/MPa
ST W/ (glem’)  ANEE/%  FREPEEFIAKRE/%  W)EE/min & /min

3d 28d 3d 28d
P.0.42.5 3.01 6.4 27.2 179 234 27.0 479 6.0 9.0
GB175-2007 <30 =45 <600 =170 =425 =35 =65
22 MR W B E S b
i i W/ (glem’)  ANFEASum /% TAKE/%  FKE%  HREBY (m'kg) 28d 7 1 48 $/ %
LIRCYR 1.86 16.6 104 0.2 219 81
GB/T 1596-2005 <25.0 <105 <1.0 =70

REELIA MK IR EAL WS, ZEZ N AR RS 538 . A8 - &
K. BARESRIZIK

TN

*3REEL IS (BAL: kg/m®)
Gty KIEHE MMEK/% Rk wER%e BhEe  gekEs k¥ ok ® A P oK%

FAS 0355 20 5 39 436 327 155 689 531 531 0.23

FA 0.320 20 39 485 388 155 673 519 519 0.23

EA 0.330 20 6.5 5 39 470 322 155 676 521 521 0.20

WS 0330 20 6.5 5 39 470 322 155 676 521 521 0.20

ZE 0.330 20 6.5 5 39 470 322 155 676 521 521 0.23

EAI0 0310 16.5 10 5 39 483 331 150 679 523 523 0.26

3 AL REI A

2 — IR BE 0 AR A A 7 T i, R NG R Sl )R] R R TR e, DRt
FE] 27 35 Saul $4 TR BE - 65 fb 2o A8 o A W] 3 B W B 10 1 247 30 B 5 EF ) 7 3fe B 1 A R Ay T 95 - A 5 3 )
R 2R R AE" . R (1)

M (t)=>(T-T,)At (1)

K M) MIREE TR REAL S ¢ B 2R 5 L AUV, C-dBi°C-hy TR Ar 7EB ] N TR BE 1 3% 3 19 °F
PR, C; T, WiREE DAL IGIRE, C; At AFEFET, dalih,

JE oK, Saul X H E A WG RAEN . MIFFC A RS+, HEBVE MR, TR EE £ 9 kK3
ARTRD 32 R D0 6] Ay 2 25 R g I LM DU

1954 4F Rastrup " #2 H T 245 300 W1 9 ME & (R 19 55 — Fh R 7 ) . Wastlund "' 5 H 76 I 18 5
R L AS ] 30 — s ) g R e VR e A Ty 2E R RE (S T 5, Rastrup J7 B2 B8 1% 22 F Nurse—Saul
Ji A 1960 4 Copeland 55 " 4 /K U8 FH /K (19 52 I A2 OB 1, AT A2 S Hh (9 Arrhenius 7 R 4 A
Wk JBE X 7K Y8 b 2 BN R AR A SR . 1977 4F Freiesleben 252 48 Hy 7 3% F Arrhenius J7 i 1) B 24 B o 50,
AT ST T AR AL, WX (2)
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: E, 1 1
=3 At exp[=t - 2
= LAl Gy 3 ) 2)

A o AR, hy Ay, RS THRW, hy EMIREELTIEILEE, EE Y T=20CH Jy33.5
kJ/mol, 4 T<20°CH} J733.5+1.47(20-T)kJ/mol; T HZHZ L, —MEL20°C; THIREE LT, C; R
FAARE B, — B 8.314)/mol.

T2 AR R SRy A [ A8 A5 Sk 5 2k SR FH 0 B B R 52 G EE vk, AT AR AR AL 0T K
AN RS54 0 B 25 N B TR BB L Kb o R A Ak D 1E E 1 2 5 TR T TR EE oK Ak B, AT AT DL L 8
AN TR) ik T3 T TR A (R K Ak S RS R Ty 2R R

A CAE ASTM C1074-04 5 KL ffi F, ) JH] Arrehnius 2 3 A9 T6 AL BEME &, 76 4 /N8 & IR &1
T(20°C, 30°C, 40°C. 60°C), VARMIBUIEIMREE AE4r, N 1 REHE LTI BE AY B BT vb B 1R BE + N 3 B0
YN EREE YIS R 4 T OR R B L U TR O A e e R U R R AN, N T A
A X FFEPRER &R, W RN RN T 3R BB AR o 16 1L BB I a4 R an 3 4
TNt N AN TR I B G I8 (R0 S B (), T, A i B A (Rl Ak ) e 7 A IR L E

4 IHALREM RS

e & ke EA VAD WS FAS FA EA10
TG AL BE/(KI/mol) 41.76 43.99 39.17 44.48 38.53 41.94
20C 0.255 0.238 0.255 0.311 0.361 0.297
30°C 0.244 0.230 0.191 0.288 0.315 0.255
vl 40°C 0.207 0.183 0.171 0.204 0.218 0.226
60°C 0.147 0.177 0.157 0.175 0.165 0.154

T/C 2.1 4.8 1.9 4.7 4.7 5.3

ASTM C1074 H X TR £R /K VR R + 15 AL BEBEAT THERE, 40 ~ 45 kJ/mol, Carino % "I 1
AR ZERIK IR LA e B A R TG AL Rl . X IR AR AR R /K Ve VR 1=, JLTG L AE M 40.1 kJ/mol; 18 A
20 G0 MBI 0 TR Bk R Eh K VR IR 1, IS AL BE M 33.1 kJ/mol, HEARBRYE K B 61.1 kJ/mol /N T 45 it
—fif; BAS0 %W E M RERR SR KRR EE L, WEILBERRAIC T 30 % UL K AT Y5 A R SRR AR
REE TR eae . IS R AT LIFE b, o B K FA TG L BE AR, 177 FAS A9 fb R 5 K,
U ik TR B8 - 0 5 AL BB A TP 8 =2 B) 1 D A R i R 34 2 B v TR B TS fR RE

4 AR TE 28 I K e SR I K 1 g

TREE 1) B A R FUAS TS X WA R 1 A A B B s, QiR B AR RS TR R K 7Y, D 7E 2 0
FMEF, W AEBURN S, 7EIREE - REIR AR, T B R W AR AR T, R 2 ) A AR T ik
Iy AN . B, R R DR B A AR RS TE T A AR R RS TR A X IR IR BE L
(T 2 AT B S5 M TR BB+ N ) B O B

HH A B A B O ik e b BB TR B - A AR AR TR R AR, R, 7E HOARTRBE 4 SR
MR %E+ B AW R AR TR SR SEmh b, DL A AR PR BRUAR T S5 R K (LA SRy 0 S a5 23 B AR 0L 4 3L A5 T 5 11
BT 5 i BEGE S TR B A M AR T AN ) AR AT T 2 T, B DLSR — W B ) Sy SRR Y
H AR BUAR TR AR A

B 22 3 KO AR T A BE SIREE LRI, TR D S 72 AR g 0 e,
1 LVDTO B A A ) D Sk TRZE S 38 e B 7 ik, AR G SRUR AT A Fe i B AR AR T R R .

DAL 2 B il B2 T 29 SO0 7 336 AT A 55 — 0 ) s VR R A, TR I B - T 3 A Y T
A ) A B R B T AEAE A Bk 25 (L O MPa 31 0.01 MPa S2 52 V04 ) . X LA < WA 0 i ) o5, PRt DA
I 324 0.02 MPa A 2k 85 — 22 N ) o 38 3 ol 2 B S R0 11 B34 B R [ i 6 PR TR BB 19 56 — B N ) AR
Bf ) L2 5
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G35 LA 24 h B — R 7 R AR R it SR S R TR BE 1 B AR R B T R g R A LR 2 BOR .
SEREW, KA RKMER, ARBEMEKIERE LSBT RN ESIS, FEREE
JE MK AT IS RE T R K 4, R B AR R R B Ik TR B 1, TR R N SR Ak Sk ik S B A T
FAE F 5 1R A 2 00 A R 446 n s, el b A 0 B ZE R B R L T IR, SRR IEI g 4. S
BRL 14 ] T €70 B % 52 &40 A5 . BRAR RS M E A AVREE Ly B AERRARTE . AHAE 1~ 2dB
T BRI % o U 5 AU BRAR TR A IR S IR & B AR 45 . S b, OW K IR
AL T AR PR, R Tk R S AR A, T L AR (S R E TR A

ME LRI LA H, A 24 h I A, A5 EA TR BE 78 B K A R UK Tt WS ZE TR BE T
K, 8dgaTRE. EEKIRE L FA S FAS A B A RBUI S B A Y, 352 5 DR TR B A+ % R
Znm B RN, FARIS KRB L FASZ T 61 kg, /KK H H FASIREE A%, MRk 75 B0 H 2>
K VR BE S N K AL BERR , MK BANFLBRAS AN, TREE L N B TR ISR, U AE A ARk
RO s Jy L R, A A AR BUR G AR TE M A AR £ . B4 10 %EA WIRE 1, HPIK & izix K+
£ 6.5 %Ik I A IR EE 1 .

1000 1600
—FEAI0 —EA —WS =—ZE —FA =—FAS =FEAI0 = EA = WS = ZE = FA = FAS
800
, 1200
S 600 IS
tﬁ §\ 800
S, &S
a 100 &
< 200 — <400 =
e e
an 0 {m
80 0
~200 20 40 60 80
—400 -400
i1 /d i 1 /d
FI1 24h i 500 A AR BLAS JE B2 55— Iy R A B AR AR TR

IE 2T AE H, LSS — 0 7 R S WS FI ZE [ A AR FRAS TR AR 1d W8 W sF B 72 A 5 K I ik 728
E, FEEJF R ZE R B RS S O K IR B, WS A EA HSR 35 8 A AL A4S B A7 R 45 A 4 U ik
TREEL, (A WSH B RRES R4 [ EA &, 7EK 7R EE, KK L EA SR, i T Hioh B IR B+ 1)
IR HE ARG, o R A ARG 005 1 7K 43 2 B B I 65 I s ik ), i T A — B R G A S I ik R 1
R Bk A TG XK B SR/ R, fEAHRIB R T, ZER A KR L EA K, R EA /N, i H ZE
(4 B ik ] 9% 3% L BA BER . DUSE — N ) R e S 1 i & i (B HE T 9 EA10 > WS > EA > ZE,

AR — B AR R S A A I I TR B+ WS R Ik A T e kK, 7.8 Ak B R S11x10°, F]77
d KA R 431107, I/ T 80x10°, TifEiZEH BN, FAFIFAS [ Az PR B4 43 51135 K 79x107° F1 90x
10°, WSTE 7.8 dJa XU 46 8 A5 — & M o

ST — B AR R B A O R W I TR+ EA R KK & AR 7E 14.9 d, S 445%x10°, 577 dIZAKIE R
374x10°, W/ T 71x10°, MiAEIZAFBEN, FAFIFAS [ AR AT 45 B8 K 51x107°F1 66x10°, EA 1E
BRI IK AT Z I 5t B AR BVAETE RN A M, HEE RS, EA H WS 9 55 K ik (A H B A 15 [a)
IR T 7 d, 3O IR B A 7 B T e 20 H A AR A7 i R A o

T 40 TR %5 S T 2 K TR Bk = ZE e RI K & AEAE 6.0 d, 4 389x107°, F| 77 dIZIKMH K 267x107°, I
AT 122x10°, MAEIZETBEN, FARIFAS A AR R 46 43 7035 K 82x 107 Fll 88x10°°, ZE 7 fie K ik (i
2 J5 4 R ik 30 46 (L HE [R) B B 1) FA F FAS R K

KB MK FAS A FA TR BE + R 00 A Ui & i, 7 d B 435108 101x10° il 115x10°,
G330 7T d 1Y 53 % 58 %o, T d W IS AN SCSE PR P AR R 2L 29 b 33 hosit BE 1A B A [E] Y
B, BDAESEBRI IR, RE A B AR AR TE AR B S R LR N S8 A, 1Ok R TR B - p b
PR R AR .
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SR AN TRl 3t 56 B AR R BSR4 R g i 48 K, WS. EAL ZE. EA10 LSS —ZR N J) i 3Ll
T K B AR AR FRAS T HE 24h R FE UE B 25 S 4 K 287x10°, 145x10°, 281x10°, 846x10°, A [ (1) 3L U
X 25 A m AR K, T H A AR EUVAR TR (0 K /NHE P & A T AR AL, 3 T 5 R 0 T S T AR S
—ANARBEZ B T FA . FAS LSS — 0 Sy i fa) o i S B AR AR R 4 A8 T L 24h i A G 46
MR (E K 66x10°F1 37x10™°, [t , XFF i 24h A A AR BV TE & H & R bt o B IR B okt , U il
1A TE X TP R LE R AR K, Bk, DASE — 220 7 5 (R4 A GO ik Bt o S VR B 1 B AR R B AR
TR A5, AR [ A R R T AR R T P 3L B A B SR S AR A SRR

H A xR+ A AR I A & SRR R 2 3 F 200 0 30, i HL AT £ X 45 B 4R R A5 AN 4Tk A5 2%
i ke 790 g Y A o b R UG I A S RS A K T R AR R

LB AT LB R R B ORI P s R R L ISR 4, X MO0 [ AR R AR 4 A B HE AT T &
1E, MR .

t—1,
8a5—8a50|:335+(l_l0):| (3)

X e, WEEKRBIRALIE, x10°; &, JHRZAERBILEGEZIE, x10°; B, 52l 4s i g 1) 5
B o MIREE LI, ds o ARIEERTIE], d; o R

IZARE TR F e A R AR . IR R M RE R TR BE - B E A 45 A8 T 35 31 400x107° LA
F- % v e e A TR0 -

H AR 8 £ 2 2 MBS & B A ARV TR 06, 4R T T IR 5 A i A AR R
(4):

e (t)=yxe (®)xB(t) (4)

Hop ARG KR S AR AL R R A, A AR R KR I 1.0, FUSRAERR LK IR 1.2, fRIAEERR R K
BLO.4, i KIRHL.3; & (o) h HAEWAE TR R, X107 &, (%)=3070 x exp(=7.2x(W/B)), Hrfw/C
KL, x10°; B (1) k AW A 2 S FE B, B()=1-exp(-a(t—1))"); a, bABEL, ¥ W/B=
0.550F, @=0.09, b=1.0; ALK : a=3.72xexp(=6.83 x(W/B)), b=0.251 x exp(-=2.49 xW/B)); t N
WL, ds oo, RWIEERTT], d.

ZAALE T3 BE A F 55 ~ 70 MPa Z (Al R EE £, X FAUKEE L . B w0 09 = i TR BE 50
WA, HEEHEOT, B ARBUEE A AT G5 200 BR s 20 0 3 AR 4 A8 T i R .

Yoo Z7E X (4) LAt b2 138 FHF DABR 47 R 45 750 12 ik 50 V6 o 2 Bk T ) TR O -

[~In(o)P

n

(5)

e (t)=ye (©)B(1)+ nl- ; exp{

AR B XS K N, 5 IR [l Ve =R A TR BE L, B i s E AW
W, AR .

B et A R T A Mg B K IR - A A R B I WO R AR, T R AR MO IR+ A
PRFRS T e -

1
€_a+bt (6)

A e MgOREEL AAMRBIZIKETE, x10°; I, d; o, b WSEL

IR UE T L MgO oA 2 ik 5 A g2 ik A 5 4 R B 1

i P 4R 3 A BV TR AR B0 A SC A AR R RS I B S S5 R AT LG, R H AR BE o 2
{2 BT [ AR ARSI I I B B S A SO SR R B R, D, e (4) B 2R A b, $R T LA
IR AR 9 73 5, o3 BEREAUL 0 SRR e A2 o e RIEIKME =Z A, SR A ER(7) 3R

e(t)=a- gc(28)(1—exp[—b(t—to)c:D (7)
A o ARAAEKRBRERR R RZEG 6 280 28d AAMKBRAEL, x10°; 1, 75— %) J1 i),
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d; b, cHIIESH

T2 M ke 5 b A i Bt BRI 4 B 5, DR A IS R TSR (8) 3R

e, (1) =, (max) - ae, (28) 1 - exp[-0 (t-1,,.) ]
Kb e max) WIZMKIR R, x107; o FRZHK 0l R o

max

(8)

Nt RN MK B[], do

M3 A S AT A i, RLR —F N ) o 5 s i ar 9 B AR BV R AR 5 s B 2R (R R IE

0 07 .
- SEUNAE . SEIAE
o 501 —_— R S _s0 —
X %
N\ AN
t = ~100
s
= _150
H
Ring
-200+
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
15 11/d i 11 /d
(a)FAS (b)FA
500
o S 400]
% X 1
\ﬁ\:\ \ﬂ\:\ - i)
2 i . RSN I 300 JE 9 S5 £
5 300 B R g o T SN AR
< o A = T 303 <52 0 {EL
= HU%H?EU\J{.E =900 ST
® 2004 —_— ® 1 GIEARaRGRIE
H oo H i — JE A
T 100 SRS o 100]
0 . : ; : " ' —— 0 . . — . . —
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
1 3A/d 1% 1 /d
(c)WS (d)EA
16007 400
S 12001 S 300 et
X X B -
b - RS iy
X 8001 o IS i 2 200] . RS
o E Hi T e = L @ﬁﬁ;i‘mﬂfﬁ
#4001 — RIS # 100 e
o 1 o — JE i
0 T T T T T T T T 0 T T T T T T T T
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
i /d 1 H1/d
(e)EA10 (£)ZE
B3 HERBASE AT 45
#5 HAEREUEIE LA 25
&, (max)x10° a £, (28)x10° b 1,/d ¢ M BR
FAS 1.368 -155 0.182 0.218 0.608 0.987
FA 1.285 -174 0.338 0.186 0.436 0.992
WS i KA 2 Hif 1.377 472 0.643 0.218 0.427 0.989
WSH KIEZ & 511 0.260 472 0.013 7.755 1.154 0.982
EA f KAE 2 B 1.13 417 0.426 0.240 0.736 0.990
EA K )G 445 0.180 417 0.016 14.883 1.295 0.969
EA10 35 KA Z R 1.078 1328 1.110 0.216 0.764 0.999
EA10 e K1 Z )5 1435 0.135 1328 0.0146 8.764 1.364 0.979
ZE $5 KAH Z 1] 1.168 333 2218 0.191 1.193 0.976
ZE I KA Z 389 0.381 333 0.023 6.000 1.137 0.954
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WG BT, BE NS S I bl R SO I TR R 1 0 A SR A
5 45

Bt 2 B IR BE b A A AR T 7R T B 5 e IO T IR A AT B A, AR SO K e TR e
NBEFEXT S, fE ASTM C1074 b (9 2Rk b, Sodt TG AR REIN T ok, 205 SR W Al by RS2 Ji ) 4% 2 4
IR BE L RTE AL RE s U KR BE L TE KA B iR KBS, WA/ E 4 L, AR RES
N K TR BE 1 LB BR IR B — R AL B 2 A SN K TR B 1 A R I K S R R, AR A S S AR A T R .
3 5 A 24 MRS — 3 0 6 N S RO U DR SRR A, e BEA () B T SRR X AR R TE 45 R
AR, T H A BC A b AR BE b\ A R FRAR TE (0 RNt & 2 T AR A, X T e R B R R UG
PL 24 h g 5508 S 2ol U A A2 TR X 5T SO SR A R AR RS A 5 255 TR K BT e TR BE - A AR
PRFREZ I AR TE (5 s, XF B 0 7 [ Ak B AR R BV TE R AL i A B i, 76 HOASTR BE L7 2 R R
BEL A AR L BRI AR 1, DA A AR AR B ORI KA A D 23 B o B 8L 23 B T I B 8
e, MR SRS IR BE 1 i BB TE AN 77 AR 20 T 25, S T R TR R -V i Y — N
X S5 2 0 R T SRR AT R AR R RS TR AR A
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Study on pores customized design in RCC in extremely cold and high altitude area

YANG Huamei" *>, HE Zhen'

(1. The State Key Laboratory of Water Resources and Hydropower Engineering, Wuhan University, Wuhan 430072, China;
2. The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: The high adsorption of unburned carbon in fly ash to polar material such as air-entraining ad-
mixture (AEA) could interfere the formation of air structure and its stability. In addition, the impact of en-
vironmental pressure on air entrainment also results in reduction in the air content of concrete. Therefore,
it is rather difficult to entrain air voids into high-volume fly ash roller compacted concrete especially in
the extremely cold and high altitude areas. This paper presents a study on the development of a new type
of modified absorbent polymer (MAP) to totally replace conventional air-entraining agent as anti—freezing
agent for RCC. Based on MAP features, the method to design and customize the pores system matching up
RCC freeze—thaw property was proposed. Comparative studies of influence of various air entrained materials
including MAP and AEA on performances of RCC were also carried out. When the MAP content and parti-
cle size were appropriate, an effectiveness pores system was formed, contributing to significantly improve
freeze—thaw resistance with great increase in strength. Finally, to controllably design the pores radium and
content created by MAPs in RCC was realized.

Keywords: extremely cold and high altitude; roller compacted concrete; modified absorbent polymer; pore
customization; freeze—thaw resistance
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Study on calculation starting point of autogenous volume deformation

based on thermal stress test

ZHU Xiaoliang" **, DING Jiantong™ *, CAI Yuebo™’, BAI Yin*’
(1. Research Center on Hydraulic Structures, Jiangxi Hydraulic Research Institute, Nanchang 330029, China;
2. Material Structure Engineering Department, Nanjing Hydraulic Research Institute, Nanjing 210029, China;

3. Research Center on New Materials in Hydraulic Structures, Ministry of Water Resources, Nanjing 210029, China)

Abstract: For the starting point problem existed in calculating autogenous volume deformation by the stan-
dard test methods, ASTM C1074 test method for activation energy has been improved, taking the expan-
sive abrasion-resistant concrete as the research object. More accurate activation energy of cementitious mate-
rials is obtained, and equivalent age of the specimen can be calculated under the actual temperature condi-
tions based on the activation energy. Using the advantageous characters of thermal stress test and taking
the equivalent age corresponding to the first zero stress as the effective starting point, an improved autoge-
nous volume deformation model has been established on the basis of the model put forward by Japan Con-
crete Institute Conference. The improved model takes the maximum expansion value of autogenous volume
deformation as a cutoff point and can simulate the deformation before and after the point separately, which
provides reference for setting up a more accurate anti—crack model.

Keywords: autogenous volume deformation; calculation starting point; thermal stress test; equivalent age;

abrasion—resistant concrete
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