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Tab. 1 Concrete mix and cubic compressive strength at 28 d
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Raw material / kg * m Strength
Name Water cement ratio
Cement Sand Stone Water Water reducer /MPa
A 0.4 380 627 1269 152 5.7 50. 2
B 0.5 320 653 1267 160 3.2 39.5
C 0.6 300 699 1191 180 / 32.6
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Fig. 4 Curves of cumulative water absorption and t'/?
4.2 FRIZENEERTHRKENZIE

156 20K U6 A — B BRI BE A0 T o & TR, UL TR BE 1 A9 82 B 40 oKk a5 AR
A — IR BAR S BT BE Al BE AR I ) LR 3k B 5 4 T R A A P bR o e B AT
P2 g YR U5 e ) 958 I ) R (L g A Al B e A VR B ) B AR AL 2 A 5 B R M TR AR TR
A A W R B ik B T RS I AR AR IR EE i RINRBE i A2 A IR 31 1 AR RS

T IR BE A TR R Y AR OO L BEFLICH B 4112 Al B AR OK S 2 PIALE T 40 T



630 [T S A SN O B SCE Y oY 844k

60 “C .80 CHN 105 °C L A XUMEAS Hh » 11 B — 7 I 18] Pk i KBk (T B W0 AR 4K F 4 5 A R AR AR T
ZE(E R BE 1 19 A K SR K B S W HR AR K T 9 LU(E . 2 SO TR BE BT AR IR B 2k
K AR E ] A AL AL i AN 6 Fras. mTLUA H R BE b e i i T R B A b S 8 TP 22
X5 RIZREE T A diK g LA 25y L 100 B o 3% B A 56, 73 A, Bl M T IR 19 T L TR BE
o 89 2 7K RE T PR o T] — kT AR i) o B ) 2 K ARG R R E SO B T2k K A A2 A /N T 0. 100
IR R B E L ] 40 °C 60 “CHI 80 CHET R L T 19 F R ARUE I R 290 7~8 K105 ‘CHEF R E
N E AR E AR 20 5 d.

1800  ——B-40C

o —=—B-60C
D g 1500  ——B.80C
2 ——B-105C
8 2 %0 1200
5 8
§ 3 & 900
5]
w
coa 4 @ 600
L o)
£ 5 5 300
& 8
-6 3 0
0 24 48 72 96 120 144 168 192 216 240 0 1 2 3 4 5
Drying time/h The squre-root of time/h'?

A 6 sk R kR F-ar R E AL w £ B7 ®ELBRRKELSRKEE-FIHEZBLR
Fig. 6 Curves of water loss rate and drying time Fig. 7 Curves of cumulative water absorption and t!/?

IR A5 SR B AT L R BE A U AR TS BT g 7 R BT O &N Rl
TS TR BE oK & SRR SR Z. K2 P TIREE R B AR B WL A [T R R
TR BE T TR N E] L B A R B AR I R 25 S AR L 60 COHETIR R A B A I R AL
y %Hﬁ 4‘“"/\ L AN 20 OC? s s
‘j\jm ik kﬁﬁ:ﬁm};ﬁ%ﬂ}‘ 2 BRIZAFAEBERT7IIEEARKEREH
{Eﬁ&éiﬂg% éﬂ] I]&q&/% ;}ﬁ@//l\ 39 % j Tab. 2 Capillary absorption coefficient of concrete after drying for 7 d
AT B U 20 °C R BE L1 Drying temperature /°C 40 60 80 105

B0 AR B R 1420 0 170, Apsorption coefficient /g~ m * « h ¢ 289.38 471.57 538.69 619. 80
BB 6t + & 40 W i fiE ) 32 IR A
i TR R IR AR K TR TR L N SR KRR A R 5 i AR . (LT IR e
80 “C Lk LI, 2 968 - 7 A0 WS 3 18 0 O OO AL A O B E A . SO 11 SR R R K
JrHEBFSE T 30 °C .50 CRI 110 C = Fh 48 T IR E 4L AR 40 . 30 °C T4 i1 R IR+ Ji T JLAL 2
J 0. 08 110 °C FHRI AN LALARIE AN 0. 2 pm  Hfe nf LFLARHE K T3 3 45, LR ik M8 s
F T SR 2 i 70 TEL 6 - O OB 45 44 8 K VR U6 - 10 T A0 AL AL AR FLIR R L S AL B v L R O
(I K E 7 25 B3 DRIt A AT B A K 3ot 0 R B ) — Bt T R B A T B i) 93 0 1
P HET R L JRUTT RE WA M 4% Pk 22 5 TR R K B
4.3 KB IR XD R 8 £ R oK M BE K M

KA T 7 2 B T 056 K P T P 26, Hall 7630 (D SER F LB AR A ] ¢ 19— Vot % 18
JK ) R Sy X BE W K RS2 R S R 5K ) B TR R ) ®3 AEBERRERETIRKES
KB B B, P53 T 2 mm.5 mm Ml 10 mm =Rk g3 Tab.3  Capillary absorption coefficient of concrete
WU, 723 9 T ALC IR £ R R g R for et sbmereed deph e 7o
A TR KRB 2 mm 5 mm I REE Name Submerged depth
i R B RS Ny T 1Yo 13. 9% 5 40 Y R B 3K zmm  Smm 10 mm
5 10 mm B LAY F 2 mm KRR EIE BB+ A M C Y
Wi 26 K04 S HE T 39. 696 1 49. 8% M 20 W K J5 B AT 40
A 15 T V5 90 P P K P WA 2 B T B 40 R B K P 3 1 U B K PR 9 B2 T IR X K TR A
Y5 AR TR HE A L 0 R K RO AV B L 5 A B A X K R L TR U T 0 R UK 1 5

A 391. 44 419.12 546.5
C 621. 68 707.91 931. 54




HoM SR 2 R T A K R [ AR 631

M A5 FE TR . DR U AR AR SO IR 25 R A O A SR i UOK AR BRI AE 5 mm i [ 4.
4.4 INEIRE O EXRE £ Rk EE R R

TR BRE - W 7K a0 B o 22 A7 1) ) ] B4 3 R R B A S e . SRR IAEE T A AR A5 L TR BE L N ERROA
R B S 2 AN R AR () 5 ] e 23R B — A S AP S 1 A P T B R X TR R WK M
520 A SO HE = 2 Horh — 27 e e = N AT 1 T IR A SR =N BRI IR R
(5+£2) C X501 72 RS X EEAE 50 %0 ~62 % 2 [8] 254k 5 575 41 95 20 43 3l 78 5 4~ WA 46 S5 56 %= 79 [A]) e
HEAT 0 FRBE R B I O (2022) °C R A3 B 500 F0 70 %0, 0 45 R R L 7R 22 IR
KT .5 C RN ZE R 406. 9 g/m*h"?,20°CHf K 471. 6 g/m’h'? 243 in 15. 9%, BI3REE IR
FETF A HE T IR K Y B AN . 2 R TR EE AN 50 %6 AR R B 70 %0 . IR EE 4 i Wl R AR AL
486. 7 g/m”h'* , BV s S R 4R R TR O - B AW B AR Bt g R v, 2 3. 200, AR EE B
AR B A (2 R TR BE R VR BE L ROK P 5 G/ AE R L 0GR L BRI AT 45,5 C R
Co/m"*MH N 7.02 m'?/s"*,20 CH} Co/m) " {H Jy 8.49 m"* /s, W& 11 55 1 B 4l W U 3 2048
21 %0 o He a6 S0 1 6 40 W S R OB K 5 00, AR SCIA Ol 5 S G 5 PR T R R R R IR AR Ak i L
A5 T 410 B S T WA S 0 B TR A K.

5 # #

i LA A i RAAR LR 45

CI TR BE L ) W K P e 5 b I A B i . 7B B DR /N X TR 6 = 1) W K 8 0 3 il 8 3% 6 Al IR WA R
BB G K OB LE ST R . KK FE B S PR PR BT AR AR P A SRR AR B AR TR BE L N .

(2 338 PR A5 1 o8 TR B - A9 WK P 7 A T A2 e R I 9 R 2 R/ L R O TR BB T R
JE PRSI RE KR B R B TR E L R BRI B AR R RE L 7 R AT W K B IR 0 47 o TR R A Tl R A
60 CLAN KR BRI BITRE 2~5 mm L. 1 BR BT B T i 2 A 2 TR E b A WK P L {ELER 5 A 0
D 2 72 A X TR BB - B8 IR K A R T AN T A

STk References

(1] RFzZ, B8%E, % M. % HRlERZRELOASHS LS BGRERT] A8, 2011(12): 1-5.

ZHU Fang-zhi, ZHAO Tie-jun, ZHANG Peng. et al. Study on deterioation of pore structure and damage property
of surface concrete caused by freeze-thaw action[J]. Highway, 2011(12):1-5.

(2] MW Bk, 8&& . BERAE, . NAEBEALKJRIER R4 8T A TR B L] WLl fis R =M. a4
Bl22 R ,2010,42(2) . 221-225.

TIAN Li, GUO Lei-lei, ZHAO Tie-jun, et al. Research on Cl-ion permeability of strain hardening cemen-t based compos-
ites (SHCC) under tensile load[J]. J. Xi'an Univ. of Arch. &. Tech. : Natural Science Edition, 2010, 42(2) . 221-225.

[3] LOCKINGTON D, PARLANGE J Y. DUX P. Sorptivity and the estimation of water penetration into unsaturated
concrete J|. Materials and Structures, 1999, 219(32): 342-347.

(4] 3% M. K YESLBE RN R K 2312 Sl i T IR AL A58 B BOHOR A 58 [ D], 3 & F BB LR, 2010,
ZHANGPeng. Visualization of water mvement in cement-based materials and its characteristics[D]. Qingdao:
Qingdao Technological University, 2010.

(5] F£ £ LG RAFIEMIMI]. R RS0 R AL, 2007.

WANG Jing. Foundation of Heat Transfer and Fluid Mechanics[ M]. Shanghai: Shanghai Jiaotong University
Press, 2007.

[6] KELHAM S A. A water absorption test for concrete[ J]. Magazine of Concrete Research, 1988,40(143):106-110

[7] HALL C. Watersorptivity of mortars and concrete: a review[]J]. Magazine of Concrete Research, 1989, 41:51-61

[8] HALL C, RAYMOND M H. Water movement in porous building materials: The water absorption andsorptivity of
concrete[ J]. Building and Environment, 1987, 22(1): 77-82.

[9] BAMFORTH P B. The water permability of concrete and its relationship with strength[J]. Magazine of Concrete

Research, 1991, 43(157); 233-241. . (T#% 636 1)



636 ook o# RORE R o MARBREERD 844k

such test liquid plastic limit test, compaction test, strength test, contraction test and stability test. Feasibility of recy-
cling old subbase material as lime, cement or lime-fly ash treated fine-grained soil is proved. Test results show that ce-
ment stabled recycling lime-treated soil has similar physical properties as typical semi-rigid materials. The recycled materi-
al also illustrates good road-use properties and thus is suitable to be used as subbase. This is of significance both to the
comprehensive utilization of cold pavement material and to the achievement of the maximum economic and social benefits.
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Discussion of the affecting factors on concrete sorption capacity

ZHU Fang-zhi'® ,ZHAO Tie-jun® ,WANG Peng-gang® ,MA Zhi-ming*

(1. School of Civil Engineering, Xi'an Univ. of Arch. &. Tech., Xi'an 710055, China;
2. Qingdao Technological University. Qingdao 266033, China;
3. Department of Building Engineering, Sugian College, Suqian 223800, China)

Abstract : Concrete sorption capacity is an important index of durability appraisal. The theory and measurement of capillary
suction in the concrete were introduced. The effect of water-cement ratio, drying temperature, submerged depth, envi-
ronmental temperature and relative humidity on sorption capacity in the concrete were investigated by the capillary rise
test. The test results showed that water-cement ratio and drying temperature had significant effects on concrete sorption
capacity. The submerged depth below 5 mm had little effect on it. The increase of the environment temperature and rela-
tive humidity could promote the concrete sorption capacity. The sensitivity of the environmental temperature on the sorp-
tion capacity was higher than that of the relative humidity.

Key words: sorption capacity; drying temperature ; environmental temperature ; relative humidity ; durability appraisal
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