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Solution to insufficient fine particles of natural sand in
concrete mix design for the lower section of Shuikou Dam

Honghong Huang
Sinohydro Bureau 16 Co., Ltd., Fuzhou, Fujian, 350003, China

Abstract

The Shuikouba Lower Water Level Management and Navigation Improvement Project, a key water conservancy initiative, relies on
natural Min River sand for its main concrete construction. However, the sand’s insufficient fine particle content caused imbalance
in concrete particle gradation, leading to severe bleeding and poor workability. The initial “fly ash substitution” solution, intended
to replenish fine particles and suppress aggregate alkali activity, paradoxically worsened poor cohesion and water retention due to
excessive fly ash usage, compromising on-site pouring quality. To resolve this, the project optimized critical raw materials while
retaining
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mx 10 ~ 0 15~0 25 ~0 40 ~ 16 85 ~ 55 100 ~ 90
B 5 BAMIF (A ) BEIYIE,. hE2HaERIERRE
) o | eERRZE N
- L |k 1h £ 2L SRR Wk | BUESREELL (% )
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El& 14 AELGIMERER (FFREL ) FrERRE
FLURST .
IR ( % ) Fﬁ# 5.00 2.50 1.25 0.630 0.315 0.160 | < 0.160 | ZHEEL (F - M)
INFRREZ (mm)
A% (%) 5.60 7.60 22.00 | 35.00 28.10 1.00 0.70
0 3.05
FHA (%) 5.60 13.20 3520 | 70.20 98.30 99.30 100.00
THAZE (%) 5.55 7.54 21.81 34.70 27.86 0.99 1.55
1 3.03
R4 (%) 5.55 13.09 34.90 69.60 97.46 98.45 100.00
A (%) 5.50 7.47 21.62 | 34.40 27.62 0.98 2.40
2 3.00
AT (%) 5.50 12.97 3460 | 69.00 96.62 97.60 100.00
A (%) 5.46 7.40 2143 | 34.10 27.38 0.97 3.25
3 297
ZHA (%) 5.46 12.86 3429 | 68.39 95.77 96.75 100.00
A (%) 5.41 7.34 2124 | 33.80 27.13 0.97 4.11
4 2.94
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