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A Study on the Use of Pit Sand and Sea Sand as the Fine Aggregate in Concrete
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Abstract

Due to the recent shortage of river sand resulting from a rapid growth of concrete construction, sea sand and pit

sand are increasingly used in stead.

1t is, however, well noted that non-washed sea sand used in reinforced concrete

causes to corrode reinforcing sLeel and to incur cracks in concrete, and thus eventually resuit in ‘amage to concrete.

Moreover, meany sources of pit sand in our country are randomly used without experimental research for its applicabil-

ity to concrete construction,

crete construction to solve the recent shortage of river sand.

The purpose of this research is to activate Lhe usage of pit sand and sea sand for con-

Followings have beern experimentally investigated:

1) Physical properties of pit sand and sea sand, 2) Compressive strength of mortar on the weight of pit sand passing

through No.200 sieve, 3) Compressive strength of mortar on the chloride content of sea sand,

1) Compressive strengths

of concrete using pil sand and sea sand, respeclively, 5) Corcosion prapagation in reinforcing steel on Lhe chloride

concent. of sea sand, and 6) etc.
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Table.1 Physical properties of cement

Spacilic Setting tine Conpressive strengthikgl/al)
genvity
Initislimin} | Fimallhr) LR el et
313 150 8.2 132 m m

Table.2 Properties of reinforcing steel
oy (kgt/md)

28.5 41.2

Bar size ou (kgf/md) | Elongation(x)

D13 31.0

Table.3 Physical properties of fine aggregate

Specisens Specific| Absorpt- | Unit weli- | Nelght of passing | 7.0,
gravity | jom(X) EMRILE/0 ) | Mo 200 mieve(X)
Pit | Po Cheon 2.82 2.57 1.813 $.5~1.9 3.47
sand} Hab Cheon 2.%2 LY 1.812 0~0.8 3.9
3ea ] Dang Jin 2.58 1.0t 1.87¢6 2.2 3.0
sand | Hae Nas 1.58 1.88 1.52¢ 2.0 3.08
River sand 1.87 3,08 1.62) 2.4 .1
(Yeo Joo)

Table.4 Physical properties of coarse aggregate

Gmax | Specific| Absorption| Unit weight F.M. | Abrssion
(mm) | gravity (%) (ef/nf) (x)
40 2.66 0.82 1.689 7.16 26.8
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Table.5 Mix proportions of concrete

ock | Onax{ Sluap | W/C | B/a Unit Velghtikgs/al)
Specinens (hgfied )| (om) ] ten} ix) | ) v P Y .
?it | Pe Choon ne 40 L 3 3 [Ise | 200 J 842 (1.2
Sand | Wab Chaon ne ”° (3] 83 3 {138 [ 190 |, 88) | 1,288
San | Deag Jin ne ® 7.0 43 3 [ 158 | 298 1878 {1,288
Sand | Her Nas o °» 8.0 L1} 38 [ 158 | 290 | &30 1,207
River Sand 130 0 8.0 LR 35 |10 | 298 | 883 {1,277
(You Joo}
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Table.6 Reinforced concrete specimens for corrosion
test of reinforcing steel

NaCl(%) Sluspica)
%/C| River Sand Sea Sand River Sand Ses Sand
x)
Yea Joo Dang Jin| Hae Nam Yeo Joo Dang Jin Hae Sna

0.150 0.114 3.0 3.2 3.5

45 0.0 0.072 0.052 3.0 3.2 3.5
0.021 0.016 3.0 3.2 3.5
0.150 0.114 8.5 8.5 8.2

55 0.0 0.072 0.052 8.5 8.5 8.2
0.021 0.016 8.5 8.5 8.2
0.150 0.114 11.5 11.3 1.5

65 0.0 0.072 0.052 11.8 1.3 11.5
0.021 0.018 1.3 11.3 11.5

Table.7 Corrosion condition of specimen for each cycle

Corrosion} In dry oven(150°C) | In air In water

condition (20°C) (15°C)

Curing 9 hours 15 hours 24 hours
~honrs

Section

Fig.1 Concrete cylinder mould for corrosion test
of reinforcing steel
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Table.8 Specific gravity and absorption of pit sand
and sea sand

Specimens | Pit eard(Po Cheon) | Pit sand{Heb Cheon)| Sea sand
Before After Before After Dang| Hae
lteas wanhing | washing | vashing | washing | Jin | ¥am
Specific gravity| 2.52 2.55 2.52 2.53 2,59} 2.56
H
Absorption(x} 2.57 110 314 1.80 1,01 1.€6
H
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Fig.2 Grading curve on washing number of pit sand
{Po Cheon)
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Fig.3 Grading curve on washing number of pit sand
(Hab Cheon)
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Fig.4 Grading curve of sea sand{Dang Jin and Hae Nam)
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Table.9 Finess Modulus of pit sand on washing number
and sea sand

washing nunber
of | 1| | am ] am| smi em| a| am
Pit Po Cheon | 3.471 3,23} 3.2 3.28} 3.11] 3.08} 3.04} 3.03 1.97

Specinens

Fon. | samd| Wab Cheon| 3.33] 2.38] 3.20f 3,14 [ 3.15] 3.04] .00 2,99} 2.95

Sea Pang Jin 3.0

Sand | Hae Fas 3.08
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Table.10 Weight of pit sand passing No.200 sieve
on washing number

npyei- Snshing nesber
obi | ] am| om| em] s | sm} oo

weight of pit Po che| 6.541 3.59] 3,02 2.58} 2.30] 2.98] 2.31{ 2.18; 2.00

nand pasning
Ko 200 sievels)

X, HMUAR 9F AJINS 28OoM WRHO AFEHE FE
§O o= 38T 0.04x 0|BIR B[h.

adU ®X, MEHAIES WY HEEUYL 0.114~0.15
0x 022 ¥% M2 ZIACUE FPXFY HE JHBUT 0.10x
0/3I9 2 KI7t UOOF FRoIE MAIALS 2AZIE KN
EUR UAMAIY Hx SBOCH 2USNE ¥IFHMO Y
KGlE 27 OIROIXMO & Neg BCELD.

Table.11 Chloride content on washing number of sea sand

¥arhing nusber
oY 1L} 2% I " 8¢l
Chloeide Nang Jin 0.180 | 0.072 | 0.034 | 0.021 | 0.008 | 0.015

content -
{x) Hag fam n.114 { 0.05 | 0.032 J 0.6 | 0.011 | 0007
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Table.12 Compresszive strength of mortar on weight
of pit sand passing No.200 sieve

%9.200 nleve Conpreseive strengthing(/al )
Specivens paosing wel-
ght{x) .3 c? am a %
s. %0 (89.0) | 152 (71.4)| 213 (79.0) | 307 (78.9)
Mo Cheon .8 102 (71.8) 1 176 (82.8)] 239 (#.35) ]| 3%0 (92.9)
2.0 125 (.0} | 228¢107.0) ] 257 (96.3)] 39st201.0)
Pit T
nand 2.0 57 {68.3) | 120 (61.0)] 164 (61.4)] 240 (st.7)
Hab Cheon 3.8 102 (71.9)1 151 (70.81] im0 (e7.8}] 200 (67.1)
4.3 118 (83.1)| 100 (84.5) | 200 (74.9)| 298 (75.9)
2.6 129 (90.0)] 212 (99.8) | 249 (93.3)] 370 (95.1)
River | Yoo Joeo 2.4 1420100.0) | 213(100.0) | 267(100.0) | 3a9(100.0)
sand

( )t Compressive stresgih of mortar wning pit nand to that of mortar waing
river semd

EO LA I2EIOf CHY ANl UAYE HIBR WM
AlSl @9 100.7~114.8%2 OlF YB3, MLMAIY AR
MY 3, TUAION 72.8~100.0x2 [} FOIKILI M 289
Aol 2 680 104.9~108.2X2 USYE T S A R2F
20 304, WP 90UYAIGIE 2 HISO0I 90.0< 95,932 42
KistECh.
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Mol FoiN HWO0 HYMAIECH R4510 mR2o AIYY
VAT (03, 67, 028, 090)= MLLMAl X SIMAIRL
2 X8 LIEIYC. WM = AIgZAE MAIS yauay
LAY R2S0UE JEY HR2FAG 9 ARG,

Table.13 Compressive strength of mortar on chloride
content of sea sand

Chiorlde Conpresaive siranglhihgf/ed )
Speciaens content
{x) LE] .7 en e %0

0.150 163(114.8) | 2260106.1) | 269{100.7) | 420(108.0)
Dang Jle 0.834 190(112.7) | 227(106.8) 1 270(101.1) | 440{}13.1)
0.018 158(115.3) | 233(109.4){ 29¢(110.1) | 4as{113.0)

Ses

sand 0.114 138 (90.1}] 155 (72.8)] 200(104.9} | 380 (90.0)
Hae Nam 0.032 130 (92.3) | 164 (77.0) ] 209(108.2) | 360 (92.5}
0.011 142(100.0) | 162 (76.1) | 288{107.9) | 373 (95.9)

River| Yoo Joo - 3420100.0) | 213(100.0) | 267(100.0) | 389(100.0)
send

( }1 Compressive stremgth of mortar weling ses sand to that of mortar waing
-t river » .
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Table.14 Compressive strength of concrete using pit
sand and sea sand

Compressive strenglhikgl/cd )

Specinenn Remarks
al a 28 o 9%
Fit | Po Clieon 154 (M. 7) | 213 {97.3)] 252 (93.0)
Washing
sand | Hiah Cheon 127 (#1.4)] 194 (88.6)| 220 (8).2)
Sea | Dang Jin 148 (94.9) | 23R(I0A.R) | 275({101.5)
Ko washing
sand | liae Nam 160(102.5)] 214 (97.7)] 23R {95.2)
River sand 156{100.0) { 218(100.0) | 271{100.0)
{Yeo Joo}

{ ): Compresnive strength nf concrete using pit mand and sea sand
to that of rconcrete naing river mand

i :

. f
o A sm AW [
Chloride sontent of ves samd(s)

Corveslen wreail)

Fig.5 Corrosion area of reinforcirig steel on chloride
content of sea sand
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