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Abstract

In this study, the various performance of dry cement mortar for Korean floor heating system depending on
water-to—dry mortar ratios (W/DM) applied in project site was evaluated. According to the experiment conducted,
the importance of mixing water for dry cement mortar was revealed by resultant performance or quality of the dry
cement mortar for floor finishing by changing W/DM controlled in project site by workers. As the general trend, the
flow was increased, and the unit volume weight was decreased with increasing W/DM. Additionally, compressive
strength and drying shrinkage were significantly influenced by W/DM. Hence, it can be stated that the adding water
for dry cement mortar should be managed precisely since excessively increased W/DM for workability improvement
can cause performance degradation of floor mortar with the failures such as excessive bleeding, and severe
segregation during the fresh state. As a summary of the study, to achieve a desirable performance of dry cement
mortar, approximately 20 % of W/DM can be suggested to be managed in project site.
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Table 1. Experimental plan

Test items Variables
. Dry mortar 1 - Floor
Mixture
Water (W/DM) (%) 5 18, 20, 22, 24, 26
- No impact flow
Fresh mortar 3 - Unit weight
- Bleeding capacity
) - Compressive strength
Experi- (1,3, 7, 28 days)
ment - Length change ratio
Hardened mortar 3 g 0

(top, center, bottom)
- Appearance of
cross—sectional shape

Table 2. Mixture proportions of dry cement mortar

wioMm!  wiC Volume (£ /m®) Weight (kg/m?)
(%) VORI C S W C S
18 72 329 145 526 329 456 1369
20 80 352 140 508 352 440 1321
22 88 374 135 491 374 425 1276
24 96 395 130 475 395 411 1234
26 104 414 126 460 414 398 1195

1) DM is C+S and W is the mixed water content at the field.
W/DM s the ratio of the field mixed water content to the ready-made
product DM.
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Table 3. Physical performance of floor DM

Sand content Maximum size
Air (particles ~ standard sieve of

Compressive Water

strength (MPa) rce;egtcign content smaller than sand (mm)
7 28 Y (volw) 0.15mm) 56 67
days days ° (Wt%) (Wi%)  (Wit%)
19.1 27.3 73.0 6.4 72.3 100 100
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Figure 1. Measurement of unit volume weight
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Figure 2. Attaching strain gauges to specimen the upper,
middle and lower lengths of the specimen

LS 7ol oz 250 m) HAAH
W/DME &3t A28 U4 0|2 Y Y2 & 34]
7 AT & v eE EYga(gE AFcto] A Blusto]
75ttt

73} m2etz9] A=7EE KS L 51050 wet Al
AE ARreta, A 1¥o] 33 & Ae: 20T, 4

SE 0% FEANA 7SS AAoreH AS
= Aol wet AF 1, 3, 7, 28Ul SA5Ht

Zo|HBF- 40x40% 160 mme] AIFAS Azt =
A 190 &3ota, B 2ol & 5542 HE
ot Z2 0= Figure 29} Zo| AIGA AR}t S9F, 1
23l sHEHo| AEHRIA|XE F&olal, tlofe] 27
(TDS-530)% ©l&ste] 1A17E 7HE02 A 28U7HA|
7ot SHEAde] TE2 40x40x160 mm AE
AE o ddsto] A Ho|AE F9 IHFdS St
2 FEolrt

3. 4844 % £

a%

3.1 2| %2 RZEI2| A

3.1.1 25 9 49844
Figure 33 4= &4 g2 HEEE9] AQATEA
Higk M 2E29] W/DM Hslof mE f-554 9 &8
TS YeRH 710l Figure 5= W/DME 22 §

FZ AR E YeRdH Zolo
et dvk=, W/DM7t 571kl wet 2= S5t
1, IR TrAshks AoE U=, ot
A= 0.9 offoR mie- ot How EAEQ]
o}, E3F g DMO] W/DMHE 22 JA2 W/DM
26%°14 A AEie] 42 Hole A AYsta=
Aoz Aol FIgt AAZ Holal glonh, YR

400

350

Mortar flow (mm)

150

100

200 |

y=15.1x-114.2

R?=0.9828

16

18 20

22 24 26 28

W/DM (%)

Figure 3. Flow in accordance with W/DM
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Figure 10. The difference in length shrinkage rate of the
upper and lower surfaces according to W/DM (7 days)
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Figure 11. The difference in length shrinkage rate of the
upper and lower surfaces according to W/DM (28 days)
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