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Moisture Exchange Between Fresh Repair Mortar and Old Mortar and Its Effect on
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Abstract: Pouring fresh mortar on the substrate is a common repair and reinforcement measure. The water exchange occurs when the
moisture degree of the new mortar and the old mortar is different, thus changing the mixing ratio of the repair material, and affecting the
hydration process, microscopic characteristics, permeability and bonding performance between the repair material and the old mortar. In
this paper, the water exchange process among fresh ordinary mortar, strain hardening cementitious composites (SHCC), and old mortar
with different moisture degrees (i.e., 0%, 30%, 70% and 100%) was investigated by a weighing method. The influences of the type of
fresh repair mortar and the initial moisture degree of the old mortar on the rate of water exchange and the final water-binder ratio of the
repair mortar were analyzed. The effect of the water exchange on the bond strength between the repair mortar and the old mortar, the
microstructure of the repair mortar and the water absorption properties was investigated via the mechanical tests, low field nuclear
magnetic resonance and weighing method. The results show that there is a good linear relationship between the mass of water absorbed
per unit area of the unsaturated matrix and the square root of time in the early stage of water exchange. The shear strength between SHCC
or ordinary mortar and substrate is maximum at 0% moisture degree of the substrate. The shear strength between SHCC as a repair
material and the substrate is greater than that of ordinary mortar. The porosity, micropores volume fraction and capillary absorption
coefficient of ordinary mortar gradually increase and the volume fraction of mesopores and large voids gradually decrease as the moisture
of old mortar increases. The volume fraction of SHCC porosity, mesopores and large voids gradually decrease as the moisture degree of
old mortar increases, and the volume fraction of micropores and capillary absorption coefficient change slightly.
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Table 1 Chemical composition of cement and fly ash w/%

Material CaO  SiO, ALO; Fe;O; SO;  MgO  Others
Cement  57.5 229 7.4 3.1 1.5 4.1 3.5
Fly ash 8.1 52.0 28.7 4.5 1.1 1.2 4.4

W is mass fraction.
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®2 RIARREER(LF-NMR)MIK S %
Table 2 Testing parameters of the LF-NMR measurement

Magnetic field intensity/MHz Numbers of scans Number of echo Echo time/ps Waiting time/ms

6.825 256

16 000 100 4000

1.5 ERKIRLE

I B0 38 A B g AT B AR KRS . R
B ELE T 45 CHB R EEE, HHSAERK
M B AR DU . EWROKEERE b, (R R
H RIS T 2~3 mm, (8] B% — 5 B 1) 900 5 14 I 7K
JR .

K HBMK KRB E AN RIS M RE, 7R
AN G IS OU T, KV SR AT T AR
R 7K 5 B ]S 7 R R Rk ok R, A a(5)
Fhs:

AW = AVt 5)
A AW iR B T AR B 4R K 5 B (2om )
A B AKNE R B (g-em *min"?); t J9W K IR E]

(min).

O 030 R” 0 998 ¥ 1UUY0 (I3ASIC equuIDrium perioa)
— y=U. X K=V,
0.6 ----3=0.018x R*=0.999

— —3=0.009x R*=0.985 P

X J o
. -
e 3
P
,’./
@ A A A
A
/,U’:/ A A
= /¢ v Yy v, v 4 Y v
0 5 10 15 20 25

Square root of time/min'”?

(a) Mortar

2 HERAT®

2.1 KATIRRIGLER T

) FH R F v M AN [R) 40 s 2 7K T R R R A 530
PHBAMARIK A i 72, 45 B 7 T AR IR K
5B (W, @/cm®) i ARF 8] - 75 4R 19 28 Ak it m B 2
Frm. e, & 2a F1E 2b %R B RMER B A
WIERP K S SHCC. MRHERIREIE, KK o2 #id
TR NP AT e ] 5 AP 1, 78 B o 3 DA
O 5 5505 R R . F 2t R Bkt P ze
BB AT IS, RIS A T AR K R
RSP MRAEAE R IR SR R, 8 %2k o
BRI K /5 T B R 518404
IR 7 A $

W 1UU/0 (DasIv SYULLIULIULL PELIU)

——y=0.014x R*=991

fffff y=0.010x R>=993
020 F— —»=0.004x R*=989

= 010

e A A
0.05 - A-A A
st
//"‘/v vV Vg v Vv
1 1

1 1
0 5 10 15 20 25
Square root of time/min'”?

(b) SHCC

SHCC is strain hardening cement-based composites; y is water transfer; X: square root of time; R? is goodness of fit.; Wy, is water transfer
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Fig. 2 Water absorption of mortar with different moisture degree
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w/b ratio is water-binder ratio.
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Fig. 3 Information of water exchange between old mortar with different water saturation and fresh repairs material
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(a) Shear test

(b) Splitting tensile test
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(b) SHCC
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Fig. 5 Porosity of repair materials

2 SHCC {EMBHMARI,  FEAAR S K MR i ik
N, BRI RN, B LB R S i 1
Ko HT SHCC #aHKK N, 8 0.25, K
AT 5 SO Rk P AR 2 IR 4B 2L S, LR AR T 5
b4k, SHCC H K BA JOLRGEYE, S E
IR BERE By, 789 KA SHCC ¥y — kK tk
P B Ca(OH),, X HALEE T KK =5 L

(a) Mortar

BRI 7P, SHCC ok &t RHALB R,
Kl 4a BIOL, FEARIEAIEER 0%T, Rhighum ik,
IEWIRTSCRTIA, AT S AL SHCC M7k 70384t
ARG RS, FLE BRI (ORGS0 K

R, SRR SE 1) SHCC 3L 5 I FLBR R
BRI S KRN R IEA DG, T 5 SR AR £ 1
IR AH o

(b) SHCC

K6 IHIPIRMIAA & K FN R 2K B 5 AL B A s i
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