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Treatment and Analysis of the Plugging Factor of Concrete
Pumping System in Super Tall Building

KANG Jinyu’ PEl Hongbin® XIAOQ Dawei’ LI Xiang® ZHANG Kai
(China, Construction Eighth Engineering Division Co.’ Lid. (Tiarg'in) * Tianfin 3004507 China,)

Abstract* Super tall concrete pumping is one of the key technologies of super tall building construetion.
The transportation of concrete is inseparable from many factors” such as pumping machinery equipment’

pump pipe and concrete proportion. Taking Tianjin CTF Financial Center project as an example’ this

paper analyzes the causes and treatment methods of each plugging phenomenon’

sums up the errors and

precautions that occur during the high rise concrete pumping.

Key words - tall buildings’ high strength concrete® pumping’ plugging® construction
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Table 1 Analysis of lockage reasons of concrete
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Table 2 Mix proportion for C80 concrete kgem 3
Ee 5B =ik Kk AL [E:Z=) K R R MR [T
%% BE /m Pe052.5  F® 5. _16mm BAF gpoy [RpH 595
1 97.7 T 310 780 1 030 145 8.3 20 100 60
2 C80 97.7 ~197.8 320 790 1010 140 8.5 25 100 60
3 197.8 Ut 320 780 1 000 140 8.7 25 100 80
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Table 3 Mix proportion for C60 concrete kgem 3
Ee B E Rk Kk AL =y Xk BRERE R MR [T
%9 BE peod2.s  FT® 5 _16mm BAF gpos [RFE g5
1 -0.100 HT 260 670 1 100 145 10.7 20 110 120
2 €60 0.100 ~149.455 280 660 1 100 140 11.1 20 90 140
3 149.455 ~350.545 300 680 1070 140 11.4 20 90 130
4 350.545 ~471.150 320 820 910 145 11.7 25 90 120
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Fig.1 Layout of field pump pipe
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Influence of Inorganic Anti{reezing Ingredient on the Performance of

Antidreezing Pumping of Polycarboxylate Superplasticizer

HE Ting-shu'> WANG Yue'’ XU Yidun®* QIAN Qiang®
(1. Xian University of Architecture and Technology’ Xian 7100557 China’2. Shaanxi Youbang New Material Company’ Xian 7120007 China)

Abstract - Different types of salt component of poly-carboxylic acid liquid pump antifreeze agent can make
concrete harden at negative temperature conditions’ the strength of the different degree and meet the
design requirements of the standard. This article research a variety of salt components from the negative
temperature stability’ adaptability and mechanical properties of concrete *such as sodium nitrite” sodium
nitrate” calcium nitrate” sodium acetate’ sodium thiosulfate’ sulfur effect of potassium cyanide and other
poly-carboxylate type antifreeze pumping agent performance. Test results show that the mixed salt
antifreezing group after can significantly improve the performance of concrete” which can be summarized
as follows ™ sodium nitrate > sodium thiosulfate > calcium nitrate > potassium thioeyanate > sodium nitrite
> sodium acetate.

Key words * antifreezing ingredient * concrete ’ polycarboxylate ' antifreezing agent
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Tabh.1 Proportion of ingredients of liquid antifreezing pumping agent with different amounts of

inorganic anti{reezing ingredient

Polycarboxylate YB-550 Sodium Methanol Inorganic anti-freezing
Content 2 o { ) (22 ) 2 S CTRN | Water
Superplasticizer liquid gluconate " powder liquid ingredient “liquid
Propertion 1 0.003 0.015 0.1 %/200 “776. 4~ 1200
kg/t 200 0.6 3 20 x Ti6.4 —x
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Tah.2 The storage stability of admixture
Desage of inorganic anti— s 0

freeaing ingredients w%
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Tabh.3 Influence of salt freezing group on the fluidity of cement paste and the retention value of the slurry

Fluidity of cement paste /mm

Dosage of inorganic anti-freezing w/%

0 min 30 min 60 min

ABHEE ) 288 207 279
NaNoO, 0.2 250 7 257
NaNQ, 0.3 228 255 239
NaNoQ, 0.4 239 266 249
CH, COONa 0.2 245 281 275
I, €OONa 0.3 244 279 275
CH, COONa 0.4 227 259 255
NaNQ, 0.4 247 282 268
NaNO, 0.5 257 280 267
NaNQ, 0.6 239 261 253
ca‘No,’, 0.4 260 303 284
Ca‘NO,’, 0.5 278 288 282
a'NO,, 0.6 261 289 278
Na, 8,0, 0.15 230 260 263
Na, 8,0, 0.20 197 250 251
Na, $,0, 0.25 104 242 244
KSEN 0. 15 248 285 285
KSEN 0.20 233 280 292
KSEN 0.25 232 291 281
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Tab.4 Compressive strength ratios R_,’R,,’R _,,,; and R _, .. at —10 °C for concrete with liquid anti{freezing

pumping added compared to concrete without antifreezing agent

Dosage of liquid anti— Dosage of inorganic anti-freezing ingredients in Ratio of compressive strength/ %
freezing pumping agent w/ % liquid anti-freezing pumping agent w/ % R_, Rog R _;.2 R_;.s
2.8 x=0 0 9.3 T T 103.0 113.3
2.8 NaNQ, 0.20 10.6 114.1 120.8 119.8
2.8 NaNO, 0.30 1241 115.6 124.3 120.7
2.8 NaNQO, 0. 40 12.7 120.1 125.5 121.0
2.8 CH,COONa 0.20 9.8 106.4 101.8 101.2
2.8 CH,COONa 0.30 10.1 108.3 104.1 108.7
2.8 CH,COONa 0.40 2.2 113.1 115.9 115.9
2.8 NaNO; 0.40 15.6 111.7 122.5 118.6
2.8 NalNO; 0.50 17.0 112.0 124.9 123.4
2.8 NaNO, 0.60 19.8 123.1 123.7 130.0
2.8 ca‘No,’ , 0. 40 14.2 125.5 120.7 119.5
2.8 Ca(N03)2 0.50 16.4 130.0 121.3 119.8
2.8 Ca(N03)2 0.60 18.7 132.1 122.2 120.1
2.8 Na, 5,054 0.15 14.6 118.0 119.2 117.1
2.8 Na,y 3,04 0.20 15.8 119.5 120.7 119.8
2.8 Na, 3,0, 0.23 19.1 127.0 122.5 125.8
2.8 K3CN 0.15 12.0 119.5 115.6 117.7
2.8 KSCN 0.20 13.6 119.8 116.8 119.2
2.8 K3CN 0.25 15.8 126.7 125.2 120.1
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