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F1 KEHHEHNFEEMULERS

Tab.1 Cement's physical and mechanical property and chemical composition

9 PUTHR I/ MPa BUERE/ MPa HELEATE]/ h GEN/ Y 80pm/ i/
3d 28 d 3d 28 d YIBE LBk mm % (g em™)
13,24 p.042.5 4.8 8.5 26.8 54.6 2.6 4.75 0.2 2.6 3.08
GB175-2007 #lEMH  =3.5 =6.5 =16.0 =42.5 =0.75 <10 <5.0 <10 -
5 H BB Si0,/ AL 03/ Fe, 05/ Ca0/ MgO/ WA, bkl S0,/
FKE/ % % % % % % % % %
32 p.042.5 26.2 23.57 8.47 3.67 56.06 2.11 0.46 2.52 2.20
GB175-2007 #E (4 - - - - - <5 - <5.0 <3.5
Fx2 MERBREKEER
Tab.2 The quality test results of fly ash
5 H B/ am s 7K H Pt/ Tk, S0,/ TR
(g-em™) % % % % % EH %
FEHU K 2.22 4.2 91.8 2.30 0.2 0.80 82.6
RO T Bt IR 2.22 11.3 93.0 1.43 0.1 1.06 77.8
DL/T 5055-2007
— <12.0 <95 <5.0 <1.0 <3.0 =70.0
F 21 GOIRMEM
. Si0,/ Al, 0,/ Fe, 0,/ Ca0/ Mg0O/ f~CaO/ Les=v4
% % % % % % %
FEH LK 40.33 44.97 3.41 4.05 0.89 0.22 0.43
B3 T B K 49.48 33.86 4.83 5.44 0.55 0.21 0.81
DL/T 5055-2007
- - - - - <1.0 -

F 2R T 9ORME

TR FH A I8K 7R IM=PCA (1) RIS (RARIR ) FIILZAR Y HPC-GY 55 ok (255 ) , HPC
~GYJ 5k 5 SR, IM=PCA (1) BIgK 5 A5 | 5004 BE CIREE AN F ) > AT AR 56, oA 58 | 4996 2 22
SR ARG AR TR, I8 FH K R R A A SRk, ELAR BT R L 3.

*3 BETHOHREER

Tab.3 Mix proportion of concrete

F— M/ (kg -m™) B/ %

K F1 F2 ¥ N i 7K J1 2 Ellgsil
JIF1 245 105 - 731 439 658 140 2.000 - 0.005
J1IF2 245 - 105 731 439 658 140 1.350 - 0.010
12F1 245 105 - 731 439 658 140 - 0.650 0.005
212 245 - 105 731 439 658 140 - 0.455 0.010
TE: FL: BB, F2. TR, J1: R WK, J2 . RRIRISIR KR

1.2 RWHZE

RIS R OK TIRE LX) 1 k4T, B s A ke fy s 1B IR EE 4 57 5 kbt 3 s
HHPnA g RS AEIA], #4128 150 mmx 150 mmx 150 mm. FlCoHr il £4F RF R do R a2 RSF 2000 8
100 mmx100 mmx515 mm,150 mmx150 mmx300 mm. PEF7H0 58 B30 B 334 At % T g ARl i, i
SR 0.3 ~0.5 MPa/s. FXFHIHRLE , i85 2 2 i, 1 d BRSO A E R ML (58 AGS
=), HA R AR IS L A I (S5 WE-1000) |, HL T3 £ SE R AE SR Sy 1k i TR &
A B 5 R A A 3 A I R AN 2 (B RS S5 B R, E R 1 d A2 d AYTREE R SR TEAL NI R &
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S AR, A S0 A0 o P B B AN 2 R ARG 2 R | TR I e AS DAl R . B0 RN B S B PR IR AL A R
ARSI, FSA YE-2000.

2 RELIFTERGRERZLERE 2N

RIGEDFFIREE /T 7 d F2#PERER SR b R T 4 T
B AR LI K A 5. I

ST RBUE SRR I S5 LI 1, 76 4 AR R IR+
7 PR B R B A A )« VUG B R R B SRR
fofads BT 3 d PSR EF R K R b bk HLUE 3—7 d PR KR
(4.1 £%,3 d B WIIPTHESRE R 1 d HURIR ALY 6 45,7 d 58 o
FEJE 1 d BRI 8. 4 5 76 7 d IR P9, 25 R UK R X 88 #3/4
(912 SR FH Y 72 T B R MR K 7053 o M BT LA AT, 4 vl A A R NS
RN SR FEE 2 (1) 12 A PRV T SO 1 5 16 28 22 ik Fig. 1~ Compressive strength of concrete
FUIE L1 d F12 d 77 AT R R BE 43 IR 25% 1 5% 5 1 T BBRIRIB/K I L 1 d B2 d 77 (A R 38 B 00 4
SIRAIE 249% F1 4% . 3—7 d i35, F6 R HE IR R0 IS 30 3 2% 8 1 A 04 ) 8 T RE A 06 3 P 28 2 ok 51
R R BRI K TS 7351 55 7% F 4.3% .

3 RBEITERGBEROUMELLERG 247

TREE B S b by i B T 25 S UL IR 2. AT AL BY BT RIS AR TG 3 d AU KRR S 4 d PR K
B 9. 1A% B RBTRIR B AT 3 d AR R ER I T AT
JrVRPURREE ;3 F1 7 d (A BF 24T R B 4 B2 1 d BE i
SREERY 4.8 F5FN 5.6 A%, UL AR RBUKAINE,3 d 85 LR,
GBS B AR EL T R BRI A (5 P 4 AS T R AR ARG TR 05 -
FIEEZAPTRIR B 1 A1 2 d 8320 BIREAR 3% F1 7% ;3—7 d
11, P FE R B IR 2L 1 B S T T Bk B T4 3ok 5 1 21
1,3,5,7 d IR S IR EE 5300 R 7% ,11% F1010% . Tk H 5

HUESRE / MPa

5 6 7

BRUHIRE / MPa

i iRH/d
FRIRISKFA SR AR 1 ,1,2,3,5 F1 7d @ 14G i 8y K2 IR B R
IR 0 A P 2 S 308 e b 5 B 43 0 BEAIK 30% , 13% ,4% Fig.2 Splitting tensile strength of concrete

6% F115% .
v Y K 0 Y

SORER I TSI S RO R I8 R s b By
.
4.1 RETHEREERE

R S 5 IR 3. T AL A R 0 K s
Jalg R R RT3 d AR RK R 3—7 d FEH KRR N
8.6 {5, UL BRI IR 7R RT 3 d B0 2 R 0 5 T4 P 9 * wra
R T 53 d I T RO RS 2 1 IR 5.9 45,7 d i 3 LU
M F B S B 1 d I 6. O 4% TE T 25 Z ok R , 76T Fig. 3 Axial tensile strength
3 IR IIP 2 Pk B Rl B E O SRR AR ), T ZE S o A7 o WA 00, o0 0 I i3 3
R FH LR SR R 728 9% . e PR SR BRI 76 1 d 1 2 o T3 300 , 540 MO AL IR L, B Sk

HASE AR S / GPa




38 KoM ok BT O BO% M 2013 42 A

PR BB A2 R0 B4 4 5 13% 1 6% 33 d I PIEARAE e S d A7 d BRI, B e ok 4
S 7 5 B L 8 M A R 2L 30) %) A 5 B 30 72 9% 1 8%

ML ~3 AT RVE W FE 1,2,3,5 F17 d &30, TR 5 1 09 Gl b7 o 5 HL BY S50 P o 43 1 8 0%, 18%
30% ,34% F1 32% , 3% 52 PR R ) R T RN T B3 24P TR 9 BT AR, T AR R A 5 S5 44 i 1)
WER S PBRAG, DAL SR G T 30 s 76 7 d #8008, PP ik 8 (R 3 b P hor e 5 ANVBS ST P o ) 19 & 8
R i T R R S B 0 R SRR PR EAE 3 d W LUS & R AR NS | PO 5 B 0 2 (R R s e
Ko, B T EIR B 20885 45 4SR5 B C MR 2 , M 2 R 35 58 7 8 780 % e s i ).

4.2 REIMHREGES

P A IR S5 R LR 4. ] I TREE b s A AR AT 3 d DA K 3—T d BRI R, LR
3 dPBERRE Ny 3—7 d WK AENY 3.6 £5, BT LART 3 d 2 o
TREEL T 2R B . 3 d IR0 R s A 1 d

40

2.2 4.7 d MR 1 d 02,9 5 S Rk AT 15 2
BRI R AL BT RBEE 1,2,3,5 17 d B LB HE R - gt
BYBEIR B 230 53 BIAIE 25% ,25% ,3% ,5% F1 3% ; % I R g s - D2F1
KR 4 H B KR 28 R BB 2 1,235 A F T
7 A I LA NSO B R R 28 550 530 785 13 % ,21% ,11% ,9% 072 3 @%/ds’ 6 7
M 7% . VL B W B IR B R BE £ P TR fiE B4 ek
G AL TR TR A LK. Fig.4 Axial tensile elastic modulus
4.3 BETHRRAMHE

TREELHT7 d AR BAREL AN & 5 Bz, Al L, B FR4ar A 80
{19 A& R AE IS T 7E A 30 9 S LS DU 12 i) 34 TR BE 1 g 01
B BRI 37 d % R RT3 d f191/653 d F#% < ol
FRPLAESA 1 d 1 1.7 45,10 7 d MR BRBAREACA 1 d 1Y g a0k T
1.9 i EREFHAE SR BRI BT BE T, 35 BRI RIS/ ) 241 59 1 gl i
WBRBL AL 1,2,3,5 17 d 391 HLAB2E Rk 141 31 4 ® ol
FIFEAR 3% ,4% ,3% ,3% T 4% ; 243% FHFCHE B BOK T, $B 28 0 3 b s 6 7

FIOK VA R AE 1,2,3,5 A7 d IR LB RO

Bl S REE RS
PR YK FI 2 590 3 3 55 9% ,11% ,11% ,7% F1 8% . iR 4y N
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A study of concrete early mechanical properties

ZHAO Lian-zhen, YANG Ping, LIU Cheng
(Institute of Civil Engineering, Nanjing Foresiry University, Nanjing 210037, China)

Abstract; The concrete mechanical properties of 1 d=7 d have very important effects on the durability of concrete
structure. In order to explore the early mechanical property law of concrete, the mechanical properties of concrete
in the first seven days are tested on the basis of four proportions. The research findings and conclusions are as
follows: (1) the growth rate of cubic compressive strength, axial tensile strength, splitting tensile strength and
ultimate tensile strain of concrete in the first three days is higher than the growth rate in 3 d ~7d; (2) the axial
tensile strength of concrete is greater than its splitting tensile strength in the first seven days; and (3) the pressure
ratio of concrete based on splitting tensile strength and the pressure ratio of concrete based on axial tensile strength
both tend to decrease firstly and then increase slowly, but the pressure ratio of concrete based on splitting tensile

strength is greater than the pressure ratio of concrete based on axial tensile strength.

Key words: concrete; durability; mechanical properties; early-age



