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Change Law of Bond Strength of Modified Magnesium Oxychloride Mortar

under Water Immersion Environment
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Abstract: To study the feasibility of using magnesium oxychloride cement mortar (MOCM) modified by
highland barley straw ash (HBSA) as an outer protective layer of ordinary concrete in the western salt lake area to

resist brine erosion in the salt lake area and prolong the service life of the concrete, experimental research on the
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bonding strength of MOCM mixed with HBSA under water immersion environment was carried out. Ordinary concrete
was used as the bonding base, and the influence factors such as the application of interface agent on the concrete
base, the mixing of HBSA in MOCM, and the thickness of the mortar layer were used as variables. The bond pull-
out tests were carried out to analyze the effect of each factor on MOCM bonding strength and to determine the optimal
design parameters. Through numerical simulation methods such as polynomial simulation and grid processing in
MATLAB, a time—varying model of magnesium oxychloride cement bond strength was established, and the damage
degradation law of the bond strength of modified MOCM under water immersion environment was further analyzed.
The phase composition, functional group structure, microscopic morphology, element mapping, and other
characteristics of MOCM were analyzed by microscopic testing technology, and the mechanism of the influence of
HBSA on the bonding performance of MOCM was revealed. The results show that there is more active Si0, in HBSA,
which can undergo a secondary hydration reaction with the hydration products in MOCM to form hydrated magnesium
silicate (M—S—H) gel, which can fill the internal pores of MOCM, enhance the compactness, and improve the
adhesive properties. The MOCM with a thickness of 18 mm, mixed with HBSA, and coated with interface agent has
the highest bond strength, the bond strength degradation rate is the slowest in water immersion environment, and the
numerical model based on the cubic polynomial can better reflect its bond strength. The degradation law of the

optimal group YY—-18 has a correlation coefficient R* of 0.98.

Key words: magnesium oxychloride cement mortar; active mixed materials; highland barley straw ash; bonding

properties ;micro structure ; influence mechanism
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1.1 E#e

il & MOCM-NC i filf ] 22 b kA - e bR
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42.5 KR ;s HA it T 5~10 mm 3% £: 9% Bl i A7
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FEGIK I SE50 2 F K A G IR BE 46 KR ;
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F1 HBSAMWLZHEM (RESH)
Tab.1 Chemical composition of HBSA %

Si0, Ca0 SO, MgO ALO, Fe,0, K,0 Na,0 P,0, Hfh

2

61.75 10.63 1.75 2.04 592 383 531 260 572 044

1.2 EHH&E

MOCM-NC F7 {4555 B an & 1 s, el
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H A i 2.
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B B R T 2R Ky, AR R A TR
il YJ-302 IR 5k A+ 5 v Ak B A B A R TR, AR
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JINZUN SERIES

Al XERER
Fig.1 Test device diagram
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Tab. 2 Mix ratio of normal concrete kg/m?
K FaE R bR WK 7K
432 1242 558 6.5 168
R3 SEFEKERMEESLL
Tab.3 Mix ratio of magnesium oxychloride
cement mortar kg/m®

MgO HBSA  MgCl, ¥y Woksfl ks K

583.4 58.3 221.7 937.5 16 6.9 220

x4 KEPAREANTRIFMET MOCM iKY
RHRMGEEE
Tab.4 Specimen grouping and early bonding strength of

MOCM specimens in indoor dry environment

pon REHEBA REER BRIE FhEsWR B /MPa

HBSA YJ-302 Emm  7d  14d  28d
WW-6  KBA AU hl 6 0.40 097 1.10
wWY-6  KBA Wil 6 042 1.04 1.5
YW-6 BA AU 6 049 1.08 1.24
YY-6 BA il 6 0.53 118 1.30
YY-12 BA Wil 12 0.57 131 1.43
YY-18 BA Wil 18 0.67 1.61 1.76
YY-24 BA Wil 24 0.56 121 1.24
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Fig.2 The failure mode of concrete surface

TE 8 BESRRAS NRP SRR T A B SR T 20 an 181 3 (a)
Fizw WS ER S |, 1 FRER A T MOCM Py
HARTEE 5% 4050 MOCM B 3¢ 1 45 A kLR , ml A
W22 3 1L 5% B AR B . B MOCM 32 45 ik s N 38 52 1o A
Fe4y, M2 HELEBUE 3(b) L () R BRI S, H
NIRRT W Wi RTA SN TR =3 S R v
W S st A2 PR S S R AN 38 5] . 24 MOCM 32 47 [k 7™ T
ol 8 N AN FE 4B D2 R AL IE 3(d) L (e) BT
IR IE S, SR T2 () H AT T Rh 4 ik, i
I A DR AR S AL TR AT,
FLBR B 38 B SE Sk — 25 A8 K BD i S 4
i, AT B R i, S m oA 58 a4k, HAA Bk
ARIUR B 8 J 2 R S N B A oA 1 — 25 7K AR 1
MR AR AR R R, 28 U R AL WW—6 L
by A5k 2 H R R0 44 5 AR A R AR B T &, A% 0 B

2 H BRI A A 1 5 A e {2 o s [ %) 185 o i A
% PR SR B YJ-302 SR L E MOCM 18
A HBSA #f5 T LA 520 50543, Bhah i i $ m
22 HMEZES
2.2.1 F-@ 7| f= HBSA

MOCM-NC iR RO /N H R 459 B il 50 ik 47
AT, X DA B 0 0 AR R B Y R SR DL
I8 B A 286 45 X6 A A 1) A 28— 15 8 1l 2 o BT AN
(] 2 1A 2 o i I 2 T TR A . 0 A A i AR
2 MEUA—— 512 | BEREER o AL i 4 AT A L
A B TR iy 2 A R A U K T e B T A 4T B
FE [ s 6 S e 32 3 4 P 22 B0 7 i e —
AR for 28— 0 7% 28 X568 T d a0 5 e
H WIIRALEE S 0, FH AL B /DN 0] B2 S e 38 4 54 4%



55 13 Tr R A BRI T ek S S B SR B i B A A L 141

(a) IEH IR (b) FHZE 5 BE AT

AT B~ T2 A B 43 BT Uk el Y 1302 T 71
X MOCM-NC Z 25 3% 3 (19 52 0 12 7K 0 d F160 d Je
WW—6 21 WY -6 2 1) faf 28— 151 % H 0 il £ 4 1] 4 Joe
7 AR SR S R 0 R RS Sy = AR B, R
SPE B BE (om ) Z44% J JR B BE (mn  np) FISRAL B BE
(pq). TEJNZEAT I, for 48 R 24 4% 45 /N e BE 16 K It
B Bt P i 3 5 06 B =2 ) 2 — 5 I R R B 56 &, 2
5 1T Aub BT (0 B Y B 5 B A e D i 24
AR HORBER, R IR b T R4 R TR B B, Y B4s%
Yok B — e BT, B A far 200 HE— 25 0, Uk
N SRACKY BE , W i 208 SRR R, Bt 7 8% 1 38 i 2=
B HE BON K R, SR B B U R
RIS AR [ 2 R 4G

2.0 - 1.5

—WW-6 q —WW-6
1.6F——WY-6 12— WY-6 q
Z12 Zoof
Fog &
=08r 0.6
0.4 0.3k " c
0'0_0| 7'y | | 1 | 0.0c0 P 1
0.0 0.1 02 03 04 0.5 06 00 02 04 06 0.8 1.0
A7 FS /mm {7 /mm
(a)i7K0d (b)EkK60d

B4 WW-6205 WY-6 20723 KA Jg 09 47 R~ A5 S A o 2
Fig.4 Typical load-depth curves of WW-6 group and WY-6

group before and after immersion
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Fig.3 The failure mode of MOCM bonding surface
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Fig.6 XRD patterns of WW=6 group and YW-6 group

changing with the curing age
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Fig.7 FTIR patterns of WW-6 group and YW-6 group

changing with the curing age under water immersion environment
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Fig.8 SEM patterns of MOCM before water immersion
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Fig.9 SEM patterns of MOCM after water immersion
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Tab. 5 Fitted coefficients for each group

Wil F¥al10™ ZE 107 #Ecno™ A¥dno R
YY-6 -0.12+0.04 -0.07+0.04 -0.11£0.05 -0.08+0.03 0.96
YY-12 13.40+4.28 9.19+3.73 13.50+5.11 10.50+3.42 0.97
YY-18 ~529.90+124.00 ~471.40+120.70 ~618.30+134.80 469.90+101.80 0.98

YY-24 11 255.10-12+1 047.90 12 981.30+1 252.10 15 056.00+942.00 11 692.20+944.30 0.97
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