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The Effect of Dry Environment on Strength of Cement Mortar

Immediately after Casting

2 iz b S L3 B
Oh, Moo Young - Kim, Jun  Hee

Summary

This study was carried out to research the strength drop of concrete in dry environment.
The mixing ratio of cement-fine aggregate was 1:1, 1:2, 1.3 and 1: 4.

The curing was compared standard curing with dry curing immediately after casting. It
is analysis of strength change by water-proof mixing. The curing age of cement mortar was
3days, 7days, 14days and 28days.

The result obtained from this study are summarized as follows.

1. The compressive and bending strength change by increasing the curing age, dry curing
mortar the increasing rate of strength was decreased than standard curing mortar.

2. The compressive and bending strength change in early curing, strength difference between
standard curing mortar and dry curing motar was gradually closed by increasing the W/C.

3. The dry curing mortar was decreased than standard curing mortar in decreasing rate
of compressive and bending strength by increasing the W/C.

4. The compressive strength of water-proof mortar in early curing, liquid water-proof mortar
was shown high strength in dry curing than standard curing. The powder and liquid water-
proof mortar have a small effect in dry environment. The liquid water-proof mortar was high
strength without relation change of curing age in dry environment than standard curing

5. The compressive strength of liquid water-proof mortar in poverty mix, dry curing was

shown high strength than standard curing.
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6. The bending strength was increased than compressive strength by decreasing the volume

of cement in early curing. The increasing rate of bending strength was decreased to compressive

stength by increasing the curing age.
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Table-1. Chemical composition of normal portland cement used

Item SiOx(%) | AbOs(%) | Fe,0x(%)

CaO(%)

MgO(%) | SOs«(%) |lg loss(%)| CsA(%)

Results 20.6 58 3.1

3.1 2.2 1.6 10.1

Table-2. Physical properties of normal port-
land cement used

Specific gravity 3.20
Fineness Blaine(cm®/g) 3330
88u residue(%) | 2.1

Setting time Initial (min) 250
Final (hr : min) | 6:40
Soundness( %) 0.23

Heat of hydration 7 days 73.1
(cal/g) 28 days 83.2
Compressive 3 days 204
strength 7 days 264
(kg/cm?) 28 days 349

EF KS F 25020 4 ZEH A7tE R
8BS st R ST S 3 F5RE Table-4st 20},

3. R ¥ A

Rffle AEKEE FEHIYSY Fly
AshE FHro 2 s BRREES EREHAB
(P)$} Ethylene Vinyl Acetate Emulsiong =+
A5 0.2 3 REBIRRES &5 FRBKEI(L) &
fERs A

BB #ES Table-58 2},

Table-3. Physical properties of fine aggregate used

Item Specific gravity | Absorption(%)

Unit weight(g/cm?)

Fineness modulus Soundness

Results 2.60 185

1,571 2.85 Good
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3, 1:42 9o, phkHlc AHE HEO)

Table-4. Gradation of fine aggregate used

Sieve size(mm) |Standard(%) |Percent passing(% )

10mm 100 100
a] BRPKBIE 5%, WEKBE 30% S No. 4(4.76) 95~100 99.99
o3t ot No. 8(2.38) 80~100 96.89
=% 2a2He wEadrsle KS L 51110 & No. 16(1.19) | 50~85 72.68
3} Flow Testgto] 105+ 5(% )2 WE/ 5= No. 30(059) | 25~60 30.55
ool es T
& Bl °| 8 ¥ 2 2E) 9] FRAREE Table- : ' :
Table-5. Properties of water-proof agents
etting ti i i i
Item Iritial g txme(rr;;)al ] h./r\bsorptlgnh:atlo( %2)4 - Strength(% ) Stability
P 2:20 4:30 0.22 0.23 0.31 92 None
L 4:20 6:55 0.1 0.1 0.1 67 None
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Table-6. Mixing design

Mixing ratio Item Cement (g) | Sand (g W/C (%) | Adding (%) | Flow (%)

Normal 500 500 39 104

1:1 P 500 500 38 5 109

L 500 500 18 30 107

1:2 Normal 500 1000 49 107
Normal 500 1500 65 104

1:3 P 500 1500 60 5 102

L 500 1500 38 30 105

1:4 Normal 500 2000 84 102
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Table-7. Decrease ratio of compressive stre-
ngth of dry curing mortar to stan-
dard curing

Mixing | 3 days | 7 days | 14 days | 28 days
 ratio (%) (%) (%) (%)
1:1 2132 | 17.24 14.63 18.75
1:2 8.20 12.87 21.67 3151
1:3 1212 | 29.09 41.34 47.25
1:4 A50.02 | 3043 44.45 47.62
* : [100— (DCM/SCM) X100( %) ]
A  Increase ratio
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Table-8. Decrease ratio of bending strength of
dry curing mortar to standard cu-
ring

Mixing | 3 days | 7 days |14 days | 28 days
ratio (%) (%) (%) (%)
1:1 15.25 13.25 16.01 18.71
1:2 7.11 15.16 14.14 17.56
1:3 443 | 19.78 25.48 25.31
1:4 A1684 | 11.74 24.17 26.35

* : [100— (DCM/SCM) X100( % )]
A * Increase ratio
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Table-9. Relationship between compressive strength and bending strength

Mixing 3 days(%) 7 days(%) 14 days( %) 28 days( %)
ratio S D S D S D S D
1:1 19.33 20.82 16.18 16.96 16.78 16.51 16.40 16.41
1:2 2391 24.19 20.30 19.77 18.32 20.08 16.17 19.47
1:3 30.27 32.92 25.16 28.47 20.92 26.58 19.60 27.75
1:4 7127 55.51 38.29 48.58 30.64 41.82 29.43 41.39

X=[(BEN/COM) X100( %) ]
S ! Standard curing
D ! Dry curing
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