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FEE . AR AR R R T 2R AN AR F A DR 3R, A ORS00 RN K T o S VR O L A AR AR B
v LA TR R b 0 ) TSRS B L LA ORI R A AR ), AR SCHE T PR AR AE TI-B102(95) 19 4 A8 3 50 I i 7y vk
EF X TR EE A A A IR A M K T B, A0 B 0 R N 3d BT E 20h 22 A KRR IE I 3d T AY I ER A I I = 1 d A
Fi FIEE 10 min [ 85 2R AEAETEBOHE 34 1T, X Fh 22 5 AR 52 42 1 00 2 0 24 28 I3k ok et — 2B et 5 3 s ) R
0 2 R R Oy 20, 7R R RIS R LG AR AL S T, A5 30 A AR AR TR (1 Jh M A R A, RS
T LG A S R EOKIR 12 5 GE 3 0.96) 19 M ZE PRI RL 207 ey S AN, W RATR AN E i 9 7E R
72 00 3 400 38 ) 45 1 o

XEF: MK, ProbEIRE L B AR WG
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TR BE 1 0 RN ) & R 22 A A RBUARTE | IR AR TE DL I ik R B s A, AR AR R B+
W R 7 & e A TRk RE 25 7™ A SIS . 3 R AR AR S5 R TR BE AT g R s Ak, xR
B LA o (BN T ARG B RAARTRGT sh IR BE 1, — Jr T, AR5 2 BN IR R B B 24 R
TIRIB EERZ, RN I 609% DL R 1, R AR T SRR R B E AR
— 7T, R AR SN DT p R R EE L DE SR O R A T o T AR B N RS N 7, 3 6 LA Y
PUROEARIE o R BE 01 AR M e K AL P A AR A &8 35, Dk, A AR AR R AT I 2 R A AR
HmEMEE .

HET, 2T 8AR SN I ot i 8 4 WF 5% R B 78 22 2 35 1 i Ak I il 2 TR 468 1 1 4 1 722 0 o3
Br, MIOCKIAEIA AASHTO RS | B3 KA | ACTALEIFI CEB—fip B> Hirh— ¥ /M 80 £ ACI-209
(1992) fil CEB—fipMC90(1991) 5 BRAT HLYE R F , ax Se 0 B 4R e i A 3R i AL TR B¢ L it s dkfg, (B
A MEAR F AL B TR R R B DR AR B A2 B R A AR A TN AR AT o X TFARAS Y, Bazant %R
i B A TR 5 - 1 2 BB Y (double—power law) LA K 7E I BE Atk B & J& 1 >k 11 = 2 BB 7Y (riple—power
law) B R, SR = S50 A B GE 0 r b RAETR BE L e KRIN 2 T IR AR, HIARER# 1
TR 58 - LA ) AR AR AR

A G F A iR B K R A R R E bW T E, (EXTIRE R IR AR e, DI
VG 1~ 2 dBWFIEAR A, T A A AR 1 o T TR B N L SRR R S R SRS AT Bk
BLR o ARSUHEFFE FORWEIE B 0 RO AR AR AR R 0 T vk S A b, R T — 09t T U ik
P p EE TR BE 4 0 AR AR RS, Sk LA £ AR 0 I Y A AR B
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2 I AR R BE G L

TS BT R EE MR by i SR R P.O.42.5 i AR Eh /K Ve, m s AL T AR B TR B K, Elken920U
RIRENS , FALES B RS 2 A R K (EA), HLC-IX B IR R e Mk E 2 B vk 7 . ML R M N T X
KA, RS HIHN S ~ 20 mm F120 ~ 40 mm. 4B RER F 40 EERLECN 2.6 (1 KSR

i B CooSO 5558 B VT, PG L6 1,

®1 U B IREE LA L (AL kg/m')
G K K By BEIR i ik 7 E2) K 3 N Lire)
FAS 0.355 327 87 22 155 689 531 531
FA 0.320 388 97 155 673 519 519
EA 0.330 322 94 31 23 155 676 521 521

3 WA

30 RTETEBMES BB —FREREA R, AT LUR R AS BE 8 (theological creep model)
X AR A BEAT A SE, Burgers £ BYl J2 fi i FH B —Fh o IR BE T n9 SRS AL R i, (H R IE Qo i 4
o2 BT 45 L Burgers R 56 TF 4028 9 ATV A8 32 LA R AE TR TR R AR AR R R O T, A5 ST bR AR AR A
PRI &

Jo IR+ R IE R, PR AR T XHB A R AU R (9 CS0 R %E L AT T — R 5 R
PERERIBT ST, JErh X AR AR RR P HEAT TORSE, 4R T R AR AL AR E B 5 5 TI-B 102(95) Test Meth-
od — Strains from Creep and Early—Age Shrinkage, FH PG IEZS ML T Bugers BERY | B 155 A8 ML 2 3R 1l —
A AR RS A (R A ) AL — > R IR A0 0 i (A ) 9 s i 3 2, B Maxwell B BRI Kelvin B 8Y, 0 ]
VTR o AU RE e A0 3R 1 K U A K B B JG i AN AR A A 8 R AARAZ BT ), i JF BRI 3 AR 3R K
Ve AR AT IR S AR TE

P,
I
L8
P,
— 7 5 _E_ L —L N
MV
S, 't—'
A puls /h A
L7 A A A P2 i 4 o 70 2 )

3 SR JE A A AR 0 AR A IR I 4R AS Burgers BT BB, 1B S A R T R4S 00 L0 40 A8 1k
(ELAS R o AN SCR P22 ORI 5T B 4 ) B9 AR i 106 7 72 TI-B102(95) , J 5 X 3 4L 3 FE A9 1R 5 1
PR AT R A R AR A A, A5 B A AR A A L R K
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2e -&.,

E2 — 0.5'; T o | (3)

puls
€o.51

AP g SIS AR BV R AR B R B E IR A B R o AR
J1o MPas o, HEERTEL, by o AR ATREAETE <1075 T BT, s e KT I B B
ARG AT, x10°; e, N 0.STHHB R R E AT, <10,

N0 24 M 0 A T A PR 2 T

TRAE AT DLE i R kA

E
é—i——2€2+£ (4)

M, M, m
A o HRLS, MPa; & WS o, WIFBEIAM R, <107,

T 2 R0 2 B I 30 1 AL BR B, A 2 0 i B Ba x exp (b x maturity ) Fe %, A il
a+bx exp(=(c/maturity)") " Fe 7, HorpafCFHIE A 0 BF BOHERE, oY AEE 55 K HIMERE, ¢ R
M2k 45 0, o 05 2 0 A AR E BT DL D T TR LA R E
32 BEHAGTAHNKAZE  FUIRANGWEAREREO T (DA AN R ST ¢ 200 mmx
500 mm [ FEAK . 4 AR RN st, BRI 2 AR ) L 3 B iR R (R R A AR R
75 T PR BE S T (AN B0 ), AR 12 A0 4 B IR 5 0 12 L o s R . (2) IR B A i R R R
BIJS, 7EPVC/AARMIM L. Fm RS B, 8 F 2023 Coms . BIGSAT], KPR, Of
FSR B B, ()M . PRI 2, 40 B ] 3 R 4 7% . A R e v B 2y =X 1
I 2 2 A8 B D e B A )

12r 10~
9L —
101 st ]
£ 8 £ 7
= Z 6
R 6 R 5t
3 241
®q 4r ® 30
B =g
2+ 2r
1_
0——— 0
0 200 400 600 800 0 200 400 600 800
Jn A% i 1/ Jn A% i 5/
3 i 4 a2

Wk T T WA, B KSR 30 % iR SR, mi . EERER M RE, EEANAE K.

I Aar Bsf (8] S SR LIS 20 h A2 AT o B — U . S far et B2 o SRR D T 3 AN g A W i AR TR, T
TR R R . . E ST R, A Ty R RO IR, 38 A far AL R e A 2R i D
Ot UG . B LVDT OB F 2l ok 45 24 R A2 8 8 7 0 R il A R AR TP .
33 BHBRTMR GRS A SR AN R TP AR ME TI-B102(95) 19 48 A8 o 55 W3k Uy vk, )
AL A R B, IR N R Z A BRI B B E 1 d )R, SRR TE 4T R R TR B 1 M R bR
R A, ELR I 0 A RO > o BERE L b R, AR S DA RN A B ) A R ) R
KA 3T AT T S

HAR S . (DA IRIREE - 7 5 95 A0S 3 1 2 b I 20 2 T B AR SR i st ), 00k
I AL 3 d B FTE) 20 h A2 AT, XAEAT B0 45 S SRR R i R R AR AR M RE s (2) R T . R
R, NG 3 TR S R N A L d A AT, SR RT DUFE RO R AT O 2 0 OB, o e
F OB B I ] R SR AR TR s (3) B SR AE T T, SR LVDT A 8 (i 8RB, £ 10 min RE— DN IE AL
Pt BXFE R DUAS BIE Oy % S B A, R T RN SR 22 R BN S IR A B (4) 0 B i ) o 2K
ST A B 104 S 7 3 min PN, b B ) 3 K 5 4 % A U T DA B 0 A o s A 3 SR A R
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4 ISR S b

SN L VAT HAE T T AR BNRBE L IR R LA 5, SRR AR Cmad W AR T A sk
Br TIREARIE . AARRBURIE . EERFTLUA Y, PIF . #8005 105 B8 R 2 AR AR E 22 0 A K
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i 117 /h Fif ] /h
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15 1] /h fif 8] /h
(e) EAMM#E T 1 () EAZE )52

Fs im0 TR AR s s R

MBS 4 A28 i 235 S v i (81 2 S B0 WIS R AT & AR I, Hie B (1) —=X(3) 1 5815 3 2 i vk
A RS TEREAZ IR BE 0T IR [ A A7 B R) 5, DR AR SR 4 Gt — T A A0 0T X8 Y A R S B
KFoR. BEMERBOTAS RN EK 2—F4, EKS5h, MBERBY, he

KT B Ka + b - exp (—(c/maturity Y YW RS IR IS5 R HEATIIA, SR ES,

MRS AT LA Y, SR T2 R B0 485 SR AT S IO AR OGRS, AR RBUEEAAE 0.96 L) |, TITE
Xf P R P i th B LG S A, A OCHE RECEEAR BAE 0.7 2547 o DRIl g A SRl ik
i Bt ARAS T SR B R SR R R, HE— P et 1R s AR AR I ) 2 AR A e AR R

Rk REBERS ) AL L 6, Hh HETEK P2 HORUF R4 2 . WK 6 aT LUE H, AN [H]
e & He R BE T i s M R BRI ABOR, il 2N (4) By AR R, W] DLAR B R AR R IE
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F2 FASHhoME RBOTA LR

Mih T Luls Luls  JEARAE € permanent "™ &, Eysp m, , E,
/MPa /h x107° <107 %107 x10°  /(MPa-h)  /(MPa-h) /(MPa)
22 1.85 234 434 32.8 234 10.6 10.0 1.3E+06 7.2E+05 1.7E+05
52 2.99 234 36.0 22.0 22.5 14.0 12.0 3.2E+06 1.3E+06 2.1E+05
82 3.79 22.5 37.2 19.8 494 17.4 16.2 4.3E+06 2.1E+06 2.2E+05
111 6.05 49.4 79.2 53.0 47.6 26.2 244 5.6E+06 2.1E+06 2.3E+05
175 6.91 47.6 68.0 40.0 50.4 28.0 24.0 8.2E+06 3.4E+06 2.4E+05
236 8.34 50.4 63.2 28.6 68.5 34.6 314 1.5E+07 3.6E+06 2.4E+05
301 8.34 68.5 64.0 31.0 71.1 33.0 28.0 1.8E+07 5.0E+06 2.4E+05
389 8.34 71.1 46.4 25.4 48.0 21.0 15.0 2.3E+07 8.7E+06 3.3E+05
481 9.04 48.0 30.2 10.2 47.7 20.0 14.0 4.3E+07 1.0E+07 3.7E+05
543 9.04 47.7 28.0 7.0 72.2 21.0 16.0 6.2E+07 1.2E+07 3.9E+05
604 10.64 72.2 37.0 7.0 117.2 30.0 25.0 1.1E+08 1.2E+07 3.4E+05
#3 EARMEREOTA SR
M/h T pus Fpuls etk 2% € permanent T/h &r €057 i M, E,
/MPa /h x107° x107° x10°° x10°° /(MPa+h) /(MPa-h) /(MPa)
20.6 2.45 21.2 50.0 20.4 23.6 29.6 24.8 2.6E+06 5.8E+05 8.0E+04
48.2 4.49 25.5 71.9 16.5 51.2 55.4 52.9 7.0E+06 6.8E+05 8.1E+04
80.6 5.73 51.2 88.4 38.0 41.3 50.4 44.2 7.7E+06 1.2E+06 1.1E+05
145.6 7.17 41.3 70.0 20.0 74.4 50.0 45.0 1.5E+07 2.4E+06 1.4E+05
198.1 8.22 29.6 47.2 11.6 71.2 35.6 31.4 2.1E+07 4.0E+06 2.3E+05
292.5 9.36 70.5 66.0 26.0 100.9 40.0 36.0 2.5E+07 5.3E+06 2.3E+05
381.9 9.36 124.1 80.0 45.0 161.9 35.0 33.0 2.6E+07 7.7E+06 2.7E+05
743.9 9.36 102.3 38.4 24 .4 66.2 14.0 11.0 3.9E+07 1.6E+07 6.2E+05
F4 FAFERBOTIA L
Wi T s Louls IR € hermanent T/ Ep Eost m , £,
/MPa /h %107 x10° %107 x10°  /(MPa-h)  /(MPa-h) /(MPa)
21.2 3 17.2 50.1 28.1 39.9 22 18 2.80E+06 2.10E+06 2.30E+05
42.5 5.9 39.9 62.2 41.2 27.9 21.0 16.0 5.7E+06 3.1E+06 2.5E+05
71.3 8.6 27.9 56.0 25.0 71.4 31.0 25.0 9.6E+06 6.5E+06 2.6E+05
106.5 8.8 71.0 70.0 39.0 96.2 31.0 27.0 1.6E+07 7.0E+06 2.8E+05
195.0 10.6 96.2 90.0 56.0 163.0 34.0 32.0 1.8E+07 9.1E+06 3.1E+05
314.8 11.6 163.2 112.0 80.0 144.2 32.0 28.0 2.4E+07 1.3E+07 3.5E+05
517.3 11.8 144.3 70.0 50.0 70.0 20.0 14.6 3.4E+07 1.8E+07 5.1E+05
696.3 13.2 70.0 45.0 22.0 124.0 23.0 19.1 4.2E+07 2.1E+07 5.5E+05
783.3 12.1 124.0 54.0 34.0 90.6 20.0 15.0 4.4E+07 1.5E+07 5.9E+05
5 4ig

A SCAR A M AE P 22 bR UE TI-B102(95) 19 £ A8 100 Dy 32 i 6ty b, & h TR B8 0 0% 0 4 A il
R, A N 3 A3 TSI 20 h A2 Ay . I3 dETAY INEN A % 2 1 d A4 . & 10 min
H 3 R SEAR TR B0dE 347 i, b P22 BR WIS i 4 H ) e 4 A AR R Iy ik Ak — 2B el A [R]
Ao 0 A 28 04 R R o 2 0y A ) S0 A A AR R 1) 8 kR SRR R, IR AR AL A S R BRI R 4
= (i5 5] 0.96) (1 - B Burgers i 3L AR Y
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TRz M ol R 6 ) R R S R 5T

PUNEL TR

BEBRDL  fH3AE

S5 ORhE REG A 4R

B A R a b ¢ d (PSS i3
n/(MPah) 7.33E+06 8.36E+013 2.12E+06 0.32 0.969
FAS 1,/(MPah) 1.25E+06 1.16E+08 3.48E+03 0.48 0.973
E,/MPa 1.85E+05 1.42E+08 3.03E+08 0.14 0.822
n,/(MPah) 1.32E+06 1.18E+08 1.09E+03 0.38 0.977
EA 1,/ (MPah) 4.91E+05 2.49E+09 1.71E+06 0.21 0.997
E,/MPa 0.88E+05 2.47E+09 1.46E+09 0.15 0.960
n,/(MPah) 0.62E+05 8.66E+09 4.68E+09 0.11 0.987
FA 1,/(MPah) 0.68E+05 1.16E+09 1.77E+07 0.14 0.989
E,/MPa 2.42E+05 3.63E+06 7.39E+03 0.38 0.978
SESO8T e ea —pa 3E0T[  _HpTEK —FAS —FEA  —FA
4. E +08[ 2.E+07T
= =
- 3. E+08f = 2.E+07T
. o
= =
= 2.E+08[ = 1.E+07[
s S
1.E +08[ 5.E+06[
m—— ! ! ! 1 I I I
0. E +00 0.E +00
0 200 400 600 800 1000 0 200 400 600 800 1000
t/h t/h
(a) Btk &R %m, (b) FhtE 7 K,
8.E+05T _HETEK —FAS —EA —FA
6.E+05[
£ 4E+05]
S
=
2.E+05F
0.E +00 : : : ‘ ‘
0 200 400 600 800 1000
t/h
(c) Btk FHE,
F6  Fhidk 2 K0S SRR I Y 5 R
& X #k:
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Study on calculation starting point of autogenous volume deformation based on

thermal stress test

ZHU Xiaoliang" > *, DING Jiantong™ *, CAI Yuebo™*, FU Qionghua'
(1. Research Center on Hydraulic Struchures, Jiangxi Hydraulie 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: Focusing on the point problem involved in the calculation of autogenous volume deformation by the stan-
dard test method, this paper takes the micro—expansive abrasion-resistant concrete as the research object and im-
proves the ASTM C1074 method for activation energy tests.In this paper, a more accurate calculation is devised for
the activation energy of hydration reaction of cementitious materials, from which the equivalent age of the specimen
under the actuual temperature conditions can be obtained.Using the characteristics of thermal stress tests and adopt-
ing the equivalent age corresponding to the first zero stress as the effective starting point, we establish an improved au-
togenous volume deformation model based on the one put forward by the Japan Concrete Institute. With the Maximum
expansion value of autogenous volume deformation as a cutoff point, the improved model has the unique ability to sim-
ulate the deformation before and after the point separately, which provides a good reference for the establishment of a
more accurate anti—crack model.

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

sion—resistant concrete

(SRS kM)

(EBEF1927)

Demonstration and implementation of earth — rockfill dam filling by stage in a soft

LI Xiaoping, MEI Wei, ZHANG Baoqiong, FAN Yong

(Yunnan Water Conservancy and Hydroelectric Survey Design and Research Institute, Kunming 650021, China)

Abstract: The length of an earth-rock dam is up to 1 172 m, of which more than 20 strata make the mechanical in-
dex of those layers different. For such complex geological conditions, how to solve the problem of uneven settlement
of the dam is the key to the project. In order to solve the technical problems, this paper proves the feasibility of
pre—compaction in different periods and sections. The reservoir has been running for three years, and the fact that the
observed value of the dam settlement is 3 cm, verifies the correctness of this design and program.

Keywords: basic treatment; uneven settlement treatment; countermeasure
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