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Tensile creep characteristics of early-age low-calcium fly

ash-based geopolymer concrete

Zhao Renda s Cheng Zhengqing, Wen Tian, Xu Tengfei, Yuan Yuan, Li Jian
(School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, P. R. China)

Abstract; Understanding of the tensile creep behavior of early-age low-calcium fly ash-based geopolymer
concrete can provide reference for stress analysis and crack prediction of tensile concrete. A self-design
testing set-up was used to obtain the creep behaviors of concrete such as the creep and creep growth rate
under the constant tensile stress. The effects of different initial loading ages (2d, 3d and 4d) on the
behavior of tensile creep of early-age low-calcium fly ash-based geopolymer concrete were investigated. The
results show that the condition of high temperature sealing curing can make the low-calcium fly ash-based
geopolymer concrete reach the strength stability in a short time. The creep characteristics of the low-

calcium fly ash-based geopolymer concrete are similar to those of the ordinary cement concrete. The initial
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creep growth rate is faster, and it decreases rapidly with time. Under the same stress-strength ratio of

applied load, the larger the initial loading ages, the smaller the specific creep, and the smaller the creep

growth rate at the initial stage of loading. The initial loading age has greater effect on the initial stage of

loading compared with the mid and final stages.

Keywords: early-age; geopolymer concrete; tensile creep; initial loading age; specific creep

RSB IR L R YR %8+ (Low calcium fly
ash based geopolymer concrete, LCFA-GPC) J& 5
P 11 A I 5 90— TR K 5 — ) Al 38 A ) SR
B B LD S i P 28 R R R A A
DA =% P T A 55 SR =4 DU T A S B8 e 1A 32 E A AR P
2T 2 A SRR A L A e JE K R TR BE b
(Ordinary portland cement concrete, OPC) 7 1
S0 L9 ) 2 R AR E T R L MR
YR B L A A AT 2 B DR R B A E
SR R BT I R AT R

5 K TR TR B - AL AR A R ALK 3t 2R W)
TR BE L B PR R B O HpT s /g 1/15~1/20,
Iz A7 e 5 3 K U8 R BE AR LA 5L 0 46 4
PECT S SO R I 2R K Xl R R B 4
Ha) 1 felt 1Y 543 i 7 A A B2 o, BELAS HE TR . H
BT Xof 7R R - 5 g SR Y R T ) T R R O 2RI
PR TR SR IZ O A ) A VR B Y
AR R S R B - I T R EH R R Z
— U R AR T LU B 2 HROVR BE b R R g A DA
st AR OT B A 7 AR A L ) 3k B TR BE
LB R AR BRI R R A R AR
T A Rl 2R ) TR E R L R i K 8 TR e
LA SN R G 2 R AR AR R
Fr 37 [5) BF RE A% U6l /) 1y 2R 4 VR O 4 v 0 il

X TCEEAF T H R YR BE L 25k ry B ST R (H
T A i 2 %) M 5 A TR R A B A R ) AT
FE - PRLATS AN BE 4 T 5 42 M 3R W) 1k 5 1 25 4 1Y B 40
PUELE , B 5 M 3R Wy 7R B b 7 S92 PR TR b R AT
I

i A R PR AR IR L TR
BE T PR AR IR T vk, HEAT TR A AR K S L 5K
Py iR e b S0 U R A R AR R, SR T A [0 R
A W AL AR PR AR B2, [ 20 R AT e K R TR
U5 b LA AR AR A, X L A 2K e 5 A AR AR R
SR FH A4 FL 8 4 R (SEMD X IR A5 83 S5 S5k it 2R )
TR E 4 S 2% e 7K e T B R A7 SWOUL &5 A4 WL I 23 #r
DA BT 8 220 e DA SRR o A i 3t 3R 0 T 5 - 7
IR SRt

1 iR

R4 #

DB B Bk e # B (FAD 7= B 1)1
JIL AT T 7 B UR G IR TT & AT BR A 7.1 2,45 pm i %
R TSV BRR R 2. 3060 s (SIOAE A5 U5, 4 15 b
SRR B - 5 445 o ) O 02 2 LR 0 R R 5 e
IKVTR &E - K Ue (C) Sk ik 2k P. O. 42, 5R K
Ve BB 50 A B A 2 1 R .

1.1

F1 BERMT BLERS
Table 1 Chemical composition of fly ash and slag %
el SiO, AlLO;  FeyOs CaO P, O; Na, O K, 0O MnO MgO SO; Tios SrO
IR 62. 04 25.5 4.28 3.96 0. 31 0. 46 1. 27 0.73 1. 33 0.12
ik 34.11 15. 36 0.83 35.99 0.4 0.62 1.07 6.58 2.5 2.41 0.12
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Table 2 The test results of sodium silicate solution

T H g s vfiE 3 235 5
56 BE “Be 49~51 50
Bk fr i % <0.02 0.008
W20 C)  (geem®) 1.526~1.599 1.535
Na; O % & % >12.8 13.73
Si0, % =>29.2 32.35
AL 2.2~2.5 2.43
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Table 3 Mix design of LCFA-GPC and OPC  kg/m’

HaA KK i K # WA NaOH NapSiO; K

LCFA-GPC 398.5 44.4 692.61385.2 76.1 190.5

OPC 69.7 69.7 557.6 530 795 279
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: Table 4 Mechanical properties of the LCFA-GPC and OPC
: 4 Fem LCFA-GPC OPC
Al 5 q
[ g 6 5 F ity 1 2d 28 d 2d 7d 28 d
400 ]
35 ; L ° fo/MPa  80.1 80. 3 27.8 48.5 56
= T fu/MPa 3.6 1.1 2.4 3.3 3.9
W M ] . feo/MPa 50 50 18.5 32.5 42
. SR l { B
E./GPa  34.9 35.6 17.4 27.8 33.5
E/GPa  36.2 18.2

VE: LESHLEF; 2009, 3JENLEE, 47T
5 AR 6 R 7 bt A

B1 HMBEZREEE (R.EX)

Fig. 1 Test set-up of tensile creep (unit: mm)
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Fig. 2 Strength development curve of the LCFA-GPC
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Table 5 Initial stress of uniaxial tensile test specimens

E3ii] LCFA-GPC OPC
W 3/d 2.3.4 2 3 4
Bz 5% &/ MPa 3.6 2.4 2.8 3.0
I HR N 2N Jg / MPa 1.8 1.2 1.4 1.5
IR TN A 28/ kN 4.41 2. 94 3.43 3. 67
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Fig. 3 Time dependent change of free shrinkage
strain of LCFA-GPC
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Fig. 4 Time dependent change of specific creep
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