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The Study of Suitable Limestone Content in Portland
Limestone Cement for Using in Reinforced Concrete Work
Comply with EN 197-1

Adisak Yimwan ' and Burachat Chatveera >

Thammasat University, Rangsit Campus, Khlong Luang, Pathum Thani 12120

Abstract

In sector that concrete was not required high performance such as conventional concrete, small
to medium pre-cast elements, currently Ordinary Portland Cement (OPC) has familiarly been used and
sometimes Mixed Cement was selected in some locations. Main problems the users faced is strength of
concrete using OPC is too high, in the other hand; performance of concrete is not suitable enough when
using Mixed Cement. Anyhow, primary needs which users concerned are the cement with suitable
performance, fast setting as an OPC and also affordable cost. Therefore, Portland Limestone Cement (PLC)
is one of the options that possibly meet those requirements.

The objective of this research is to study a suitable proportion of raw materials of Portland
Limestone Cement by adjusting quantity of limestone and Blaine fineness in OPC and as well as maintain
standard quality of EN 197-1. The study found that the adequate proportion of PLC can be used effectively
compared with OPC is 15-20% of limestone content with 4,500-5,000 cm?/g of Blaine fineness range.
These proportions are suitable for ready mixed concrete mixing with and without admixture. However,
performance of concrete is not satisfied if fly ash was added in. In case that the PLC was applied in pre-cast
concrete, it can meet the performance both strength and setting time as designed. But its workability is
lower than OPC a little bit. In term of durability concern regarding resistance to penetration of sulfate,
PLC showed more performance than OPC does. However, for chloride resistance, PLC showed lower

performance than OPC.

Keywords : Portland Limestone Cement / Limestone Powder / Blaine Fineness
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A159# 1 NMIgIU BS EN 197-1 [2] 2svduduudvaiauauduazudinudivasouaudlad Tou

BS EN 197-1
Cement Clinker Content Additive (%) Additive Type
Cement Notation
Portland Cement CEM | 95 - 100 - -
Portland CEM II/A-L 80 - 94 6 —20 Limestone
Limestone Cement CEM II/B-L 65-79 21-35 Limestone

@13197 2 Strength Class wmuuiudaaninigiu BS EN 197-1 [2]

Compressive Strength (Nlmmz)
Early Strength
Class Standard Strength 28 days
2 days 7 days

325N - > 16.0 > 325 < 525
325R > 10.0 -
425N > 10.0

- > 425 < 625
425R > 20.0
525N > 20.0

- > 525 -
525 R > 30.0
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ARZANNINTTIU ASTM C 33 [3]
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ARZANNIATZIU ASTM C 33 [3]
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W wiuazgnualu Lab Ball Mill iteliimanuaziden
4,000+150, 4,500+150 Lag 5,000+150 A3.HN./N. Ha
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UaSauaudlasd 1oy

Proportion (%) Targeted Blaine
No Sample Code 2

Clinker Limestone Gypsum Fineness (cm/g)
1 C96D00B4000 96 0 4 4,000
2 C81D15B4000 81 15 4 4,000
3 C76D20B4000 76 20 4 4,000
4 C71D25B4000 71 25 4 4,000
5 C96D00B4500 96 0 4 4,500
6 C81D15B4500 81 15 4 4,500
7 C76D20B4500 76 20 4 4,500
8 C71D25B4500 71 25 4 4,500
9 C96D00B5000 96 0 4 5,000
10 C81D15B5000 81 15 4 5,000
1 C76D20B5000 76 20 4 5,000
12 C71D25B5000 71 25 4 5,000

fptwnainazgnne auAm sinNeluazmenwuazazgnilisufisufuaaIg

NBN. 15-2547 [4] maoguﬁmuﬁﬂa%ﬁlLLaucﬁﬂianwﬁ 1
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4.1 29AUTLNAUNIILANLAZNINNIBATND DY
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IALUTENAUNILAN WAL NN NYDIFIDENS
YuFuddesauaudlad Tauw aslumssil 4 8
WudFageiidszesiianisneduasMavsary
ANAATFIU NN, 15-2547 [4] Roil

1. C81L15B4000 #i#uyuiswaz 15 uaz @1
ANNATLEEA 4,000 ATHH/N.
2. C81L15B4500 #fiuyuieuar 15 uar AN

ANMNAZLBEA 4,500 A3.BN./N.

3. C76L20B4500 ##uyuiosasr 20 uas @
AMNAZLBEA 4,500 AF.BN./N.

4. C81L15B5000 #ifuyuipsasr 15 uay A1
AMNAZLBYA 5,000 AT.BN./N.

5. C76L20B5000 #{#iuyuipsas 20 uaz AN
AMNAZLEEA 5,000 AT.BN./N.

fBENg C76L20B4000, C71L25B5000 axlxii
wfia1san ilasanddidesnd 28 Yu (2784 uaz
2884 NN/A3.TN. ANEeL) IndlABSNIng I HBN.
(ag9tias 280 nn/m3an.) auiuly Fpravinli s
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a199fl 4 avAdsznaumemen st udandlesauaudlad Tauns 12 fetw

Blaine Setting Time (min) False Air Compressive Strength (ksc)
Sample Code Fineness LOI (%) Content
) Initial Final Set (%) 1 day 3 days 7 days 28 days
(cm/g) (%)

OPC 3550 1.15 109 205 85 8.4 145.0 263.2 326.1 427.9
C96L00B4000 4013 1.29 86 170 33 9.0 155.5 280.9 327.5 427.0
C81L15B4000 3961 7.29 105 192 36 7.2 93.5 2135 269.9 351.8
C76L20B4000 3901 9.63 108 200 42 7.4 74.2 172.3 206.9 287.4
C71L25B4000 3988 11.99 109 202 55 5.4 54.5 129.7 199.4 253.2
C96L00B4500 4547 1.27 69 156 29 9.7 156.9 306.0 374.3 448.9
C81L15B4500 4145 6.66 92 185 28 7.2 119.7 249.3 288.6 369.5
C76L20B4500 4340 9.38 96 202 29 5.4 87.3 190.3 219.9 304.5
C71L25B4500 4488 11.44 88 200 53 5.1 75.8 144.2 218.7 2741
C96L00B5000 4908 1.08 54 152 30 8.4 197.2 302.6 388.4 429.9
C81L15B5000 4885 7.23 97 181 17 6.8 122.5 254.8 271.2 380.1
C76L20B5000 4922 9.73 97 198 24 5.6 90.6 198.5 237.1 317.7
C71L25B5000 4827 11.49 95 205 22 4.3 68.7 159.2 201.4 288.4
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e BUHAMNWMATLRENENMWHIUINTINIAT U
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58.70, C,S Sauay 15.96, C,A 3auay 7.20, C,AF 3n8as
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aseil 5 asAdsznaumaiaiizesieguduuilesauaudlad Tou

A asddsznaumeiafivasiadwludiudlasauand laalalaw (%)
3anminiln (%)

MgO | SO, | Sio, | ALO, | Fe,0, | CaO | C,S | C,8 | C,A | CAF

15 1.74 2.54 21.01 4.81 3.28 64.51 60.70 14.96 7.20 9.97
20 1.76 2.53 20.81 4.76 3.27 64.71 61.41 13.34 7.08 9.94
25 1.76 252 20.76 4.84 3.29 64.60 60.80 13.65 7.26 10.00

WawSsuiisuans wiRzesjudinudlaiauaud T‘i”mu‘l,ﬁvﬁulﬁmﬁuguﬁLuuﬁﬂa%}LLauﬁﬂitmmﬁ1
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a9an (NN./AT.ZN.) dwnanln 1 av.a. (nn.) mu:uau
, 4 L AIUN3A (cc)
damnani AYUGT (a1.) _ wic SIA RAENG
nsInszUen nsegnuen PLC :; ny | Aww ¥ TypeD & G
1 180 210 7.5 +/-25 275 - 845 1125 190 - 0.69 0.43
2 210 240 7.5+/-25 300 - 840 | 1110 | 190 - 063 | 043 | lyusashen
3 240 280 7.5 +/-25 325 - 830 1095 190 - 0.58 0.43 usztdnaey
4 255 300 7.5 +/-2.5 340 - 820 1090 190 - 0.56 0.43
5 180 210 7.5 +/-25 275 - 845 1125 175 1375 0.64 0.43
6 210 240 7.5 +/-25 300 - 840 1110 175 1500 0.58 0.43
Lainsuiiaay

7 240 280 7.5 +/-25 325 - 830 1095 175 1625 0.54 0.43
8 255 300 7.5+/-25 340 - 820 1090 175 1700 0.51 0.43
9 180 210 7.5 +/-2.5 220 55 885 1045 165 1100 0.60 0.46
10 210 240 7.5 42,5 240 60 865 | 1045 | 165 1200 055 | 045 | Lssnihass
11 240 280 7.5 +/-25 260 65 830 1055 165 1300 0.51 0.44 owaz 20
12 255 300 7.5+/-25 270 70 825 1050 165 1350 0.49 0.44
13 180 210 7.5 +/-2.5 200 70 905 1070 163 1000 0.60 0.46
14 210 240 75425 | 210 75 895 | 1070 | 163 1050 057 | 046 | cunhmen
15 240 280 7.5 +/-25 225 75 865 1085 163 1125 0.54 0.44 Sousz 25
16 255 300 7.5 +/-2.5 235 75 850 1085 163 1175 0.53 0.44
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