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Study on Influence of Water-reducing Agent on Strength of
Concrete in High Altitude and Cold Regions

LIU Hongbo
( China Forest Exploration & Design Institute in Kunming, Kunming 630216, China)

Abstract. The concrete structure strength cannot meet the requirement of current constructions due to the
high altitude, large day and night temperature difference, dryness, hypoxia, low pressure and some
other unfavorable factors. This paper made the experiments by mixing different proportions of water re-
ducing agent tests, and analyzed the data of each group test. After studying the performance of the con-
crete and its cost efficiency, it is concluded that when the ratio of water reducer is 3% , the result is
more economical and reasonable. Therefore, it can effectively solve the disadvantages of the construc-
tions in the high altitude and cold regions.

Keywords: tunnel engineering; high altitude and cold conditions; concrete; water-reducing agent; strength
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Tab. 1 Homogeneity index of water-reducing agent

mE B I E R
A IRAERAR pH fH Tl
HIKE <10% KPR B =160 mm
g 0.315 mm 4 <12% AETFeE x
2 WETE
2.1 HEARRE

A3 B ER A C40 ZRIEREE 5 AU BN, SRE R AR B LR SRE, BRIk
A 150 mm x 150 mm x 150 mm fRd#EIRR; RIS 18 ~ 22 em; LR PURTRLSELIRAIH ,, EE A TR
BEW. FIPEGT Y. ERERERP . EERED SOm G710, B EBEIED 500 m 405717, 5
AR R 3 do 7 d, 28 d, BEIEHECEIR 4000 m, RAEIR A 63. 885 kPa, [RIH H 0K
3920 m, REEIRA 64. 054 kPa; G &M TR AR BE IS H 1% . 2% | 3%, 4% . L
SRR 2 BT
2.2 Fakb®Et

MAEALEE R, SR B LTI ikt 0322 Frn:

F2 BELAGE®RITE

Tab.2 Concrete mix design table

Fe EARBE % KRk Kkg kg Wa/ky  BE% HH& )/ mm
1 L 480 270 799 901 47 220
2 2 480 220 805 945 46 ais
3 3 480 200 779 991 44 210
4 4 480 200 761 1 009 43 210
3 HESHh

3.1 FIPHESH

HHEEL A R R S, AP Ry 28 K, RSB RE, B 1 AEERO N 50 m &
(FAE R AR H] 43 31 7 8:00, 14:00, 20:00, E Lo &faid) EEEZLMKE, ZNEHREN
31% ; #hEIEIE AP 500 m i HIE A MG BN ERMRES , RS0 11 °C, SEPERR I 53% ; w4
PREFFPIRE Y 20 °C, BEAET 90%
3.2 IREFPEUHTEESN

ISR A T RIREEER IR 2, 3 fim:
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Fig.1 Temperature change curve during curing period
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Fig.2 Comparison of strength growth of concrete Fig.3 Comparison of strength growth of concrete
with different dosages at different ages with different dosages at different ages under
under standard conditions 50 m natural conditions in tunnel

FERRETRIP AT, 3d. 7d, 28 d FRIP e P iR B2 1 b 7 1 B & K RSB T, | 651 By i s T34
i, KR BILIGIAE 3% ~ 4% I H3R BB T B, SRR ST, BURA R EBIILE
HI3%ES.

. . 2
3.3 REMN S0 m RRRFETEEI BRTE A 500 KA T AR i3 RS 3R B AR fxt iR

IRYERZIE A S0 m { AR T B S B e s 60.00 N
3 k. BRI 3 B, AT . %iﬁﬁ e

AEBEE SO m (AR AERITT, 3 PR T
EIRBE b 3R B R o TR R B T L ) B 2 i 2 2% % 10.00
iR, HGBUKABEGITE 3% ~4% 4, 7d, 28 d ,?,'gg 1300 2030 320 3510
S BRI L R BARSRSE R, HEA Je 1140 3210 4l 4as0
—ITE, REERBEEB/D, ZE6%BEEMEES . — -

b I % : 5 S TRA B4 EAS00mEREE FARBIHAR

FEE, BAFEBEILE L 3% B ILEET & ﬁlﬁgiﬁﬁﬁ%ﬁﬂs
FERT, Fig4 Comparison of strength growth of concrete
3.4 [EEMA 500 m EKEETEEE SR with different dosages at different ages under

500 m natural conditions in tunnel
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Pl 4 FAR AT

FEREIE N 500 m 7 B FRPIR I REIR 11 °C, BB G 1% ~3% 1, 3 d #5h0 ki i 5
FEEMIER, TEAGHBI LN 3% ~4% K, REELREERERHZEE; 7dRINCESR
W AL 50 28 d B, UBKFIBE AN 1% ~2% 0, RBEEHPERER K S, ek
BTG 3% ~4% N, HIREMKER, S5HBHEMEASHEE, BAKHEBTT LE Y 3% 2
WAL TSR .

SRaArArE 3. 4 RHERYEE, BT RUKR R R A G K 2 FR MR — R R IS A, BE
EEKFBTE AR, HARED TR ED TRENARHEE . i TRRENNKES TR
FEAEAA R RAER, MK ABE B 3% ~4% I, BKEar T SRR BeAr T = AL R AT AE A R
FOPET A TR S, BRI, SEFEEEAEAFHEE, ok EBTH R 3% N E&H
BEF-EHN.

4 & &

ZEENR, WTREREBRILK, RPFAAXNRELREREZHKR, EdERELTBE
1%, 2% 3% . 4% WO EBOR AR AT rT R, IREE T IESR B K i TR B, 2558 iR EE H 1 A
WRRMR R AAFZHEER, REEH A B LG 3% Y RHME R LA 256 3R
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