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Abstract

The cold climate country like Japan commonly use calcium nitrite to enhance the
concrete’s admixture, which give the high performance of concrete. This technique is applied
in a tropical climate, Thailand. The special project aims to study the behavior of cement
mortar with a mixture of calcium nitrite(Ca(No,),) and that mixed with blast-furnance slag .
Laboratory test shows water cement ratio as 0.40 and 0.45 and calcium nitrite admixture by
weight of cement as 0% 2.0% and 4.0%, respectively. The compressive strength of calcium
nitrite mixed mortar had been increased about 2 % compared to that of mortar’s strength.
For blast-furnace slag mixed mortar, 30 % by weight of cement was applied. The compression
test of 5x5x5 cm® mortar had been carried out at 16hr, 3days,7days and lddays. Percentage
of flow of the 2.0% calcium nitrite by cement weight mixed with blast-furnance slag and

cement shows 105.50%. The compressive strength of that mortar is 418.67 ksc at 7 days.
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(Test Method of Setting Time of Cement Paste)
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(Test Method of Setting Time of Cement Paste)
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Relationship between %flow and time at W/C 0.45
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Setting time W/C 0.263
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Relationship between compressive strength and time

at W/C 0.45
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Relationship between compressive strength and time
atW/C0.40 andreplace by BFS30%
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Relationship between compressive strength and time
atW/C0.45andreplace by BFS30%
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DN TLEELIAINTTN DAV UAUYDIT U LNEN

A7 N.1 ANTEELNAINSNaMTUAIUYTLUALINENT lNaNaTSHauRuArad ulule sy

(W/C = 0.263)

Time Time at Testing Distance sinking of the vicat needle
(Min) (Min) (mm)

15.00 15 40

15.15 15 40

1520 15 39

15.45 15 385

16.00 AS 17

16.30 15 8

AN5199 N.2 ANSYELIAINTITADAITUFUY DI UG WA

Svay 2 Tnevmindamus (W/C = 0.263)

NnavansuauiuLeadeululasy

Time Time at Testing Distance sinking of the vicat needle
(Min) (Min) (mm)

17.25 15 41

17.40 15 40

17.55 15 39

18.10 15 21

18.25 15 6
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PN 1 v & v a - ¢ a = ¢
AT N.3 ﬂ’]igEJ5L?a']ﬂq‘5ﬂam'ﬁmumuma\7‘mﬂumLwawwmalfa'ﬁwﬂﬂlLWNLLﬂaL‘if&JiﬂlJlm'ﬁVl

Yovay 4 Tagunveindias (W/C = 0.263)

Time Time at Testing Distance sinking of the vicat needle
(Min) (Min) (mm)

17.25 15 41

17.40 15 41

17.55 15 38

18.10 15 23

18.25 15 3
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AIANUIN V.
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(W/C = 0.40)

Example Flow Rate (%)
W/C CANI(%) Flow Rate at 0 min Flow Rate at 30 min Flow Rate at 60 min Flow Rate at 90 min
0 68.89 39.92 12.26 3.88
0.4 2 57.74 2342 574 .
4 47.05 15.19 0.19 .
A15199 9.2 A1BAITINT IMALHYITIIURLDTASILAasRTId LY BN aL A SRATLwAaL S Bl la ST
(W/C = 0.45)
Example Flow Rate (%)

w/C CANI(%)

Flow Rate at 0 min

Flow Rate at 30 min

Flow Rate at 60 min

Flow Rate at 90 min

0 106.48 74.38 §745 17.24
045 2 97.98 64.82 39.85 .
4 78.06 34.86 21.01 2
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AnanansuanuLaadeulula sy

(W/C = 0.4)
Time W L H Area Compressiven strength Compressiven strength
(Hrs) RE | (cm) (cm) emd) (KN) (KSC)
1 5 5.075 L% 25.375 55.63 223.4776015
16 Hrs 2 5.1 5.03 5.045 25.653 5388 2115189576
3 5.045 5.04 5.025 25.4268 54.47 218.371838
1 5.095 5.065 5.04 25.806175 98:19 387.859662
3 Days 2 5 5.1 5.01 25.5 9317 372.4490816
3 5.025 5 5.035 25.6275 96.43 383.5631858
1 5.08 5.01 5.01 25.4508 107.54 430.724511
7 Days 2 5.015 5.08 5.026 25.4762 105.22 421.0121608
3 5.08 5.05 4.98 25.654 103.45 411,0611162
1 5.04 5.025 5,03 25.326 124.02 499.1787821
14 Days 2 5.02 5.03 5 25.2506 127.44 514.4759209
3 5 5.05 5.025 : 25.25 1314 530.4750659

A1 A.2 AINSISULTIDNVBIBIURLDIIS T UNaN AT SHELNLAa ey lL a5 Y

(W/C = 0.45)
Time W L H Area Compressiven strength Compressiven strength
(+) RPN o (em) (cm) (erfy (k) (ksc)
1 5.015 5.03 Bl 25.22545 49.41 199.6672903
16 Hrs 2 5.15 5.035 5.04 25.93025 491 193.021542
3 5.03 5.045 5.055 25.37635 48.87 1963107924
1 5.005 5.06 5.035 25.3253 77.88 313.4745855
3 Days 2 4.99 5 5.045 24.95 84.9 346.8711123
3 5.03 512 5.025 25.7536 88.39 349.8615215
1 5.04 5.025 5.04 25.326 97.63 392.9593976
7 Days 2 5.025 5.03 5.075 25.27575 98.45 397.0476793
3 5 5.065 5,05 25.325 102.11 411.0075643
1 5.03 5.02 5.04 25.2506 108.54 438.1765258
14 Days 2 5.025 5 5.02 25.125 108.89 441.7869875
3 5 5.06 5.025 253 107.13 431.6398931
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PuavasuaninLaaReululpslaednsdrunisuauy

Time w L H Area Compressiven strength | Compressiven strength
(Hrs) ik i (cm) (cm) (cm) (em) (k) 50
1 5.115 5.035 5.03 25754025 64.78 256.4051969
16 Hrs 2 5.05 5.04 5.02 25.452 67.26 269.3803675
3 5.13 4,99 5.01 255987 67.03 266.9207284
1 5.06 5.025 5.025 25.4265 105.3 422.1558199
3 Days 2 5.035 5.045 5.03 25.401575 108.56 4356524711
3 5.25 5.05 5 26.5125 100.83 387.6770377
1 5 5.075 5 25.375 111.82 449.2048428
7 Days 2 5.06 5 5.02 253 114.34 460.6898664
3 5.05 4.975 5.03 25 375 11595 468.019694
1 4.949 5.075 5.01 25.116175 147.64 599.2134165
14 Days 2 5.08 5.075 5.025 25.781 144,12 569.8433536
3 5 511 5.02 25.5 141.1 564,050288

= ' o a W [ =l & 3 ¢ ol a =l L3
A9 A4 ﬂ'lfﬂa\‘ﬁ“ULLN@WUBG“HL&JUFI&JEJ?WI?WNE‘ISJ'ﬁTENﬂlJL‘W'JJLLﬂﬁL‘dHﬂJIu‘lﬁliﬂ

TnednsidunisanAnlusosas2 apsimindiuud (W/C = 0.45)

Time w & H Area Compressiven strength Compressiven streneth
(Hrs) e () () () ) (k) (K50)
1 5.025 5.1 5.02 25,6275 59.53 236.7885145
16 Hrs 2 503 5.1 5,025 25.653 56 2225260498
2 5,065 5.025 5.01 25.651625 57.37 2297737048
1 5.08 5 4.95 254 99.09 397.6739146
3 Days 2 5.125 5025 5,02 25.753125 98.08 388.2232259
3 5.108 5025 5.01 25.6677 97.73 3881252853
1 5.065 5.025 501 25.051625 110.69 443.3266757
7 Days 2 5.05 503 5.025 25.4015 113.94 457.2438202
3 5.095 5.04 5.03 25.6788 105.81 420.0325841
1 5.02 5.05 5.01 25.351 125.54 504.7984504
14 Days 2 5.08 5 5.02 25.4 1283 514.9012337
3 5.112 5 5.025 25.56 1216 484.9575423
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A15797 A.5 ANMAISUKSIE AT UANDS IS RNaLasuauiuLradeululasvlassnsidiunisnay

Anndusouazd dwtn@uus (W/C = 0.40)

Time w L H Area Compressiven strength Compressiven strength
(Hrs) el (cm) (em) (cm) () (KN) (KsC)
1 4.98 495 5.01 24,651 65.92 272.5923412
16 Hrs 2 4.97 5.02 5.02 24.9494 69.31 283.1827439
3 5.01 5 5 25.05 69.22 281.6792511
1 5.0125 4.95 5.02 24.811875 103.59 425.5878698
3 Days 4 51 5.01 5.025 25.551 105.44 420.6573561
3 5.01 5 5.01 25,05 115.57 470.2928496
1 5.05 5.05 5.03 255025 121.76 486.6905075
7 Days Z 4.95 5l 5.02 25.245 120.91 488.2225545
3 S 4.98 5.01 25,4478 124.64 499.2731258
1 &1 5 £ 5.02 25.75 140.95 557.9802658
14 Days 2 5.015 5.03 5 25.22545 152.18 614.9639392
3 4.98 5.015 5.01 24.9747 144.15 588.3630075

= I o o o s (3 [ o’nl q' e i
#13199 A.6 ﬂ'1ﬂ"|ENTULLiQBWUE}\‘I%LNU@M@?WW?WNﬂMﬁW‘SNﬂMLWMLLF‘}ﬁL%EJ%JIUI@?VI!IWEJE]WTTE‘%’JUH’TSN&N

Antiusoragzd vasthwindiuud (W/C = 0.45)

Time w L H Area Compressiven strength Compressiven strength
(He) e () (cm) (am) (e (k) (ks0)
1 54 5.1 5 26.061 59.2 2315589775
16 Hrs 2 5.205 5.2 5.06 27.066 62.64 2359166889
3 5025 5.025 5.05 25.250625 57.44 231.8853393
1 5 511 5.04 25.55 98.51 393.0252089
3 Days 2 5.1 5 503 255 107.08 428.0546061
3 5.015 515 5.06 25.82725 105.22 415.2896654
1 5 4.95 5.04 24,75 11356 467.7148653
7 Days 2 5.1 5 5.02 255 119.93 479.4227579
3 515 5.025 5 25.87875 115.67 455625931
1 5.05 51 5 25.755 125.61 497.1571091
14 Days 2 512 5.035 5025 25.7792 128.8 509.3043902
3 4.98 5 5,03 24.9 1358 555.9444711
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ARV Y U A UeE A aemen Fumnq Wd NN eALENINSA LN Ulsso e s o s ms

AN 4.1 AINIAISUBSIERVRIRLUUANBSASTNANANSHALNLLAa L Ul SN LAE SRS IdIUNITHEN

Anlludosav2y ashuwin@wus (W/C = 0.40)

Time . w L H f\fe? Compressiven strength Compressiven strength
(Hrs) (cm) {cm) (em) (cm?) (KN) (KSC)
1 5,11 5 5.05 25,55 49.8 198.2082264
16 Hrs 2 5.055 5.05 5.05 25.52775 51.55 205.8482239
3 5.08 4.995 g1 25.3746 5297 212.7951673
1 5.065 5 5k 25,325 96.28 387.5409684
3 Days 2 5.09 4,985 5 25.37365 89.74 360.5239435
8 51 5.05 5.025 25.755 82.26 325.5803184
1 5.075 5 5.03 25875 99.6 400.1144906
7 Days 2 5.07 4.95 5.02 25,0965 107.25 435.6273469
3 E125 5.065 5.03 25958125 107.25 4211676195
1 5.075 5.06 5.04 25.6795 121.46 482.1450429
14 Days 2 Dl 5 5.025 255 129.36 517.119386
3 5.07 4.98 5 25.2486 121.63 491.0598166

GJ ! o o ot & A QI o/ 1
$19797 4.2 Fﬂﬂ'\ﬂﬁ'ﬁuLL‘N’ﬂﬂ‘U’EN%LlJUﬁZH]'SFI’]‘%WNHNﬂ’]‘3NﬂllL‘WllLLﬂﬂL%EJ&JlUIﬁﬁVI‘IﬂEJ@W'SWﬁ?Uﬂ’]‘iNﬁﬁJ

Anllusosay2 vouwindwud (W/C = 0.45)

Time w L H Area Compressiven strength Compressiven strength
{Hrs) s (em) (cm) (em) {em?) (KMN) (KSC)
1 5.14 5135 5.05 26.3939 39.96 154.3309058
16 Hrs 2 5.045 5.05 5.03 2547725 40.67 162.7243766
3 5.1 5.025 5.02 25.6275 40.51 161.1339278
1 5.055 5.04 5.03 25.4772 72 288.0791273
3 Days 2 5.1 5.035 5.04 25.6785 71.85 309.0437454
3 5.09 4.99 501 253991 78.97 316.9383573
1 5 5175 499 25.875 85.9 338.4104754
7 Days 2 5.145 5.035 5.01 25.905075 96.12 378.233421
3 5.03 5.115 5.02 25.72845 86.58 343.0322493
1 5.03 5.068 5.025 25.49204 108.01 431.9071239
14 Days 2 5.025 513 2.03 2577825 100.56 397.6516841
5 51 5.03 5 25.7033 101.29 401.706333
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A19197 4.3 AR ULSIDAVBITLUANDS IS INaNaNsHaluLAa@ eyl ula sy lae s ns @i unTsuay

Anludoraza vaniwmiinduugd (W/C = 0.40)

Time — W L H Area Compressiven strength Compressiven strength
(Hr) {em) (cm) {cm) (cm) {Kn) (KsC)
1 511 5 5.02 25.55 4371 174.3897257
16 Hrs 2 5.055 5.05 5 2552775 4687 187.1601601
3 5.08 4.995 5.03 25.3746 50.16 201.5066187
1 5.065 5 5.025 25.325 67.96 273.5488597
3 Days 3 5.09 4.985 5.065 25.37365 75.05 301.5079336
3 51 5.05 5.02 25.755 7191 284.6156175
1 5.075 5 5.03 25.375 100.71 4045735979
7 Days 2 5.07 4.95 5.065 25,0965 98.8 4013051923
3 5125 5,065 5 25958125 105.54 414.4524994
1 5.075 5.06 5.01 256795 113.13 449.0784514
14 Days 2 5.1 5 5,025 255 112,05 447.9222882
3 5.07 4.98 5.03 25.2486 111.21 448.9908921
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Annludovazd voslwindiuus (W/C = 0.45)

Area

Time w L H Compressiven strength Compressiven strength
(His L % (e (e (& o= () (KSO)
1 5.115 5.035 501 | 25756025 36.38 143.995384
16 Hrs 2 505 5,04 5.025 25,452 35.57 142.4600011
3 5,13 4.99 5065 | 255987 40.05 159.4834428
1 5.06 5.025 5,05 25.4265 7277 2917405414
3 Days 2 5.035 5.085 5 25.401575 74.99 3009356928
3 5.25 5.05 4.98 26,5125 77.86 299.3606482
1 5 5.075 5.01 25.375 85.9 345.0786621
7 Days 2 5.06 5 5.02 253 92.12 371.1627645
3 505 4.975 5 25.12375 86.58 351.2886401
1 4.949 5.075 5 25116175 104.79 4253019095
14 Days 2 5.08 5.075 501 25.781 106.71 4219260634
3 5 5.1 5.025 255 108,77 4348104175






