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Experimental Study on Optimization of Concrete Ratio of Y- Shaped Steel Pipe
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Abstract: With the increasing number of steel structures, the problem of voids caused by the shrinkage of concrete inside the
steel tube concrete structure has always been a challenge in the engineering field. This study relies on the Y — shaped steel tube
columns of large commercial buildings in Changping District, Beijing, and optimizes the mix proportion of steel tube concrete by
selecting raw material varieties, adding high — performance expansion agents and high — quality mineral admixtures, and using
retarding water reducers. A series of optimization data for the mix proportion of steel tube concrete have been obtained. The results
show that when the dosage of expansion agent is 8% , the workability of concrete is excellent and meets the requirements of steel
tube concrete pouring construction; The free expansion rate and restricted expansion rate of concrete in a closed state reach their
maximum at 7 days and tend to stabilize at 14 days. The expansion value of concrete can resist the shrinkage of concrete, and the

comprehensive performance of steel tube concrete is optimal. When the expansion rate is 8% , the wall of the steel tube concrete is
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tightly adhered to the core concrete, no void occurred. The optimized mix ratio can be used in practical engineering.
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Fig.1 Schematic diagram of cross- sectional structure of steel pipe
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Fig.2 Schematic diagram of Y- shaped steel pipe structure
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Table 1 Performance requirements for steel reinforced concrete
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Table 2 Main performance indicators of cement
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Table 3 Main performance indicators of fly ash
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Table 5 Physical properties index of coarse aggregate
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Table 6 Performance indicators of polycarboxylate high— performance
water reducer (slow-release type)
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Fig. 3 Schematic diagram of microstructure of fly ash
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Table 4 Main performance indicators of river sand
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Table 8 Basic mix proportion and test results/ (kg/m®)
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Table 9 Test results
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KM 6% . 8% . 10% =~ 45 itk #4712 ik
TREE L1 TARYERE Ky 2 PEREXS HE ISR, AH 5 STk
(8] KM, REELHENT2.5%, ANTIREL



YRR M

39 &

A st IRPEER LR 100 48R B, HFAAHEY
A& R I/NT 2.5% , FRSCHR [7] KW, JREE
TETRANT2.5% , AR TWEREE %I 6% .
8% Mk RIMIREE L 28 d HUESRE A T, B
NRZRAEAAL 7= )3 58 T IR BE - B FLB, 38T
TIREE R I BAKGH 10% B IREE L hi 1k
SERPEA IR RE, BRI K, AR A 7 ) fof 1
TATREAS, REAR T N ERAE R A S, TR BE R
FEREAR™ o TR M MRS T, 10% 48 5 1 I K 57
BEA SN K I PERE, BCBEM KA S8 4, 3 BE

(iR

F10 BREEFRE DHEIRIEER
Table 10 Performance test results of concrete mixed with expansion agent
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Fig. 5 Free expansion rate test
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Fig. 6 Limiting expansion rate test
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Fig.7 Volume change rate of concrete with
differrent dosage of expansion agent
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Fig. 8 Temperature variation curve of concrete center point
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Fig.9 Deformation values of concrete at different ages
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Fig. 10 Schematic diagram of strain measurement device
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Fig. 11 Lateral strain curve of core concrete
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