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Tab.1 Properties of cement

Specific surface area Setting time/min Flexural strength/MPa  Compressive strength /MPa
/m* « kg Initial setting time  Final setting time 3d 28 d 3d 28 d
339 164 211 4.7 7.9 20. 8 44. 3
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Tab. 2 Physical properties of fly ash and slag

Sample Specific» surface area Water requirement ratio Activity index/ %
/m? « kg /% 3d 7d 28d
Fly ash 460 92 55 78 90
Slag 440 94 60 80 105
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Tab. 3 Chemical composition of cementitious material %

Cementitous material w (Si0;) w (AL, O;)  w (Fe,O;) w (Ca0) w (SO;) w (R, O) w (MgO)

Cement 21.97 5.90 3.58 59. 06 2.60 0.65 2.79
Slag 35.03 13.59 3.23 37.13 0.91 0. 86 7.26
Fly ash 55.03 26. 05 8.01 2.75 1.24 1.12 1.03
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Tab.4 Mix proportionings and results of tested concrete

. Compressive Electric
Sample Water ) Cement‘ Fly ash’ Slag ) Sand , a;g(')r:;:te S Sfllli::vp strength flu‘x
/kgem™® /kgem™® /kgem~* /kgem* /kg em~* /mm /MPa /C
/kgem™*® /mm

7d 28d 56d 28d 564d
C30FAO0SLO 145 382 0 0 815 1038 220 460 40.5 50.0 52.8 3050 2901
C30FA20SL10 145 267 77 38 815 1038 230 540 17.2 34.1 46.7 2430 1359
C30FA15SL15 145 267 58 57 815 1038 220 520 30.1 44.0 50.1 1230 820
C30FA10SL.30 145 229 38 115 815 1038 225 480  37.9 49.3 53.4 1632 1043
C40FAO0SLO 145 426 0 0 768 1061 180 350  44.8 54.7 60.9 2 150 1868
C40FA20SL10 145 298 85 43 768 1061 200 500  20.1 39.5 54.7 1930 1043
C40FA15S1.20 145 277 64 85 768 1061 210 460 33.2 48.6 57.8 1120 783
C40FA15SL.30 145 234 64 128 768 1061 205 410  40.7 53.6 60.5 1255 951
C50FAO0SLO 145 483 0 0 717 1075 160 300 49.4 60.3 63.7 1893 1560
C50FA20SL10 145 338 97 48 717 1075 170 450  23.7 44.1 58.6 1410 941
C50FA10SL30 145 290 48 145 717 1075 175 400  37.2 57.5 64.2 1096 694
C50FA10SL40 145 242 48 193 717 1075 180 350  45.9 9.3 66.5 1150 879
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Optimization research on the contents of mineral admixture of
concrete in the Z2nd double line of Lanzhou-Xinjiang Railway

YU Ben-tian**, WANG Qi-cai"*, ZHOU Li-zia*, ZHANG Fen-qin*

(1. Key Laboratory of Road & Brigde and Underground Engineering of Gansu Province, Lanzhou 730070, China;
2. School of Civil Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract; The effects of contents of mineral admixture such as fly ash, blast-furnace slag powder on the workability,
strength and durability of concrete in the 2nd double line of Lanzhou-Xinjiang railway were researched in this paper by
measuring slump, slump flow, compressive srtengh with different age and electric flux of several concretes with different
mineral admixtures. The test results show that, the fluidity of concrete can be improved and early hydration reaction of
cement is inhibited by adding fly ash. When the concrete is mixed with blast-furnace slag powder, both its cohesiveness
and water retention could be improved. And yet its fluidity is depressed. Both the fly ash and blast-furnace slag can re-
duce the electric flux through concrete. Moreover, the composite addition of fly ash and blast-furnace slag powder have
better improvement effects on the performance of concrete than either one alone. The workability, strength and durability
of concrete are best when the contents of blast-furnace slag and fly ash are both 15% for C30, and as far as C40 concrete
is concerned, the contents of blast-furnace slag and fly ash are respectively 20% and 15% . and their contents are changed
into 30% and 10% with reference to C50 concrete.

Key words: Lanzhou Xinjiang Railway ; concrete; fly ash; slag; workability; strength; electric flux
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