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Abstract:  Slag, lime, cement and gypsum were uslel the cementitious agents to prepare the cementitiou /
soil composites. The hygrothermal properties oentitious agent/soil composites were investigatedch ﬁd

hot plate method and isothermal absorpt esorption method. The test results present that bg
type and content have significant effe% the hygrothermal properties of the cementitious age@)
D!

by normalization

il composites.

Hygrothermal properties of the witious agent/soil composites were comprehensively a

method, the results show that {06 gypsum/soil composite has the best hygrotherma
reason is that a mesh struc ‘ 2, which provides a structural supporting in the mat ormed by hydration of gyp-
sum. The pores, which existe in the mesh structure, decrease the thermal €tivity of the cementitious agent/

QP

sorption and desorption property

Wi o SR AR B A 55 L R A D5 T

soil composites and increase the absorption property.
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Table 1 Physical properties of the soi

Relative density/(gescm™®)

Liquid limit/ %

Q\
?\\SUI\‘/&C limit/ % Plastic index/ %

Value 2. 68 23.7

AN 18. 2 5.5
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Fig. 1 X-ray patterns of the soil
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Table 2 Chemical composition of the soil

op

¥ F R

SiO; Al O3 Fe; O3 CaO MgO Naz O K,O SO; TiO; MnO ZrO;
Mass fraction/wt % 47.770  12.210  8.845 19.367  4.261 3. 980 1. 940 0. 454 0. 860 0. 231 0.082

®3 REMHALZEAS

Table 3 Chemical composition of the cementitious agents wt%
SiO; CaO Fey Oy Al O3 MgO SO ~ P,0Os Na; O MnO TiO; K,O
C 20. 65 62. 23 3.15 3.27 1. 65 @\5 0.05 0.48 0.07 0.16
SL 34.11 40. 20 1. 65 10. 50 4. 36 — 4. 36 0. 48 —
SG 1. 82 31.24 0. 20 0. 39 0. 64 @4 23 — 0.05 — — 0.13
Notes: C—Cement; SL—Slag; SG—Gypsum. @
4 RB/ELEEHMBNRETIZE A= (QD/(AAT)
Table 4 Stabilizer content in the cemey A, A ﬂgiﬁ{t{:ﬂ@?ﬁfﬂ@%ﬁ(w/(m.}{))’ Qﬂgﬁﬁ
agent/soil com "S't%) IRPE R T AR A O (W/m® )5 0 R R
Mass fraction of the cemen}l\itrgﬁﬁég}:)n/wt% (m); A jﬂlit ﬁ: EI/‘J*, %ﬂ (m?) s AT j'»j‘(/y\ *E( F ;:}1:
Low content Medlumw High content | . N
SL 6 10 M 2Z T 1) Yk 25 (o

‘ %%i 10 1 M RE }‘\y‘p' M GB/T 20312—2006-%) 3% JH 45
5 % : ORI LT 0 F 0T 5 B0 L

Notes 561%“ = 13l ‘ > ﬂ]%ﬂﬁiﬁ_‘fﬁSO rrfm>< 50 mm X 50 mm
@ Q@@)ﬁtﬁﬁ AN AR T R B 5 R 105°C 1 8K
zlxu%ﬁ 1EEFEO AUW120D *Ufk{ﬁ quciy‘ PR TR AT TR, 24 24 h NI S = RO E
\ Jo it AR A /N TR R Y 0. 1%, EDM% 56 4

jy 0. lmg, W4 4R 'ﬁﬂiﬁ Al 35 20 IR AR ( s THE s BT EE R A B RS T 1) 4
TR M B R ECh 13 % 1K, B AR Mg, PR 24 h T SR R R
) Z/NF 0. 1% H, mﬁi& O A, A B b

P, B E R A MR TR A
300 mm X 300 mm X 150 mmSRRH . 7 i i )g L BR T 3 5 5 HATIO . R ik
ﬁmrﬂﬁSWmmX%&§$@Omn%ﬁ%ﬁ EET—ﬁﬁﬂéﬁg%oiLwﬂ%WHmEE
P s R AL SRR G R A RS R @A 9 32.780% Y0, W5 PR, AT
PEEG 101-2AB B ISR T IR A L 72 105°C &pr TRALRUE
THET, W24 hg L 3 AR IR PE R R0 M/~
F R 0. 1%, EA NI PE5E 4 T8 RM % @ Dy AP R (VD) s oy P RRESTE
e SO A FUILES ) AP ) DRY-300F S 44 & Y BTHE (g) 5 wo Dy OB IR BTt ()

I SR T 5 L P 17 5 A B BORIE 523 BRI FEL 2 7 Quancta200
B 22 BRI 5 AL 4 T 9 B 0. 02~1. 00 W/ (m+ K, AU W, WLERIE 2558 10. 0~10. 5 mm

WEART 300, BEFMIKAREESHRLENE 2 ZRESH

RV AR Z W IF I B, e 4l AE 40 N s 2.1 KRB/ 4T EAMHNSREY

YA L B E O 15°C , PR B B T 35°C . I K 2 AR5 5T RBE/ A 525 R & A
RS S 120 min, HIC5% 60 ming RAICHE  REGKE. 7TLUF 1, AT EER RS 5 &/ AR
A 52 56 K dh o SR T S B B S R B ARG R B R R AR, B/ AR

x5 BMEBARGEXRE(25C)

Table 5 Chemical solutions used for obtaining different relative humidity conditions (25C )

MgCl, K> CO; Mg(NO3) CoCls NaCl KCl K2 S0y
Relative humidity/ % 32.78 43.16 52.89 64. 92 75.29 84. 34 97. 30
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Fig. 2 Thermal conductivity of cementitious ag€nt¥3oil composites
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Fig. 3 Adsorption equilibrium curves of the medium

content cementitious agent/soil composites
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Hydric performance

A Comprehensive
Thermal property
performance

K

Materials

Equilibrium Hysteresis Thermal conductivity/

. M, _ M; M
moisture content/ % value/ V%\/.\ (W(m-K)™1)
R A

6% SL/soil  3.78 0.5771 042 N\\NW.5778  0.6309 0.4864  1.5129
8% SL/soil 3.73 0. 5551 0. 39 0.5111 0. 6687 0.5390 1. 5050
10% SL/soil 3. 67 0.5286 0. 36 0. 4444 0.6745 0.5561 1. 5281
6% S/soil 4. 25 0. 7841 0.48 0.7111 0.6599 0.5130 1. 5600
8% S/soil 4. 36 0. 8326 0.51 0.7778 0.6107 0. 3676 1. 6872
10% S/soil 4. 47 0. 8811 0. 54 0. 8444 0.5392 0.1563 1. 8804
5% C/soil 2.62 0.0661 0.22 0.1333 0.6963 0. 6206 1.3122
7% C/soil 2.54 0.0308 0.19 0. 0667 0.7463 0.7683 1. 1958
9% C/soil 2.47 0. 0000 0.16 0. 0000 0. 8247 1. 0000 1. 0000
6% SG/soil 4.55 0.9163 0.53 0.8222 0.6239 0. 4066 1. 6875
8% SG/soil 4. 65 0.9604 0.57 0.9111 0.5617 0.2228 1. 8265
10% SG/soil 4. 74 1. 0000 0.61 1. 0000 0.4863 0. 0000 2. 0000
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