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Summary

This investigation is sea—-sand of Jeju island seashore enforce chemical analysis
and basic a property of matter test(XRF, XRD) for used to building-aggregate
to concrete a property of matter. I want to data which feature of sea-sand and
apply construction—aggregate to each year survey particle size of sea-sand and
salt-content to sand and washed sand of EEZ, using sea—-sand concrete
compressive strength of salt-content variation, shell-size and compressive
strength of shell-size and variation after concrete.

I've surveyed physical-chemical characteristic of sea—sand and possibility about
it can be construction aggregate. Through this experimental consideration, I've

gotten these conclusions.

(1) It can be divided to three kind of sands which were located in Jeju
seashore. One is silicate sand including FeOs, SiO2, Al2Osz another is carbonate
sand including CaO, LOI and the other sand mixed with silicate and carbonate
those are proofed as a chemical analysis. As a result of photographing XRD and
SEM the most substance of silicate sand is Feldspar those particle is sharp,
hole is small and carbonate sand is calcite and particle is round shaped,

developed an opening.

(2) Specific gravity of ocean sand follows in the picking area. It shows a
difference, concrete fine aggregate’s general specific gravity 1is inside
standard(2.5~2.8) mostly, granularity size is minuteness but, Case of Sang-mo

sand. It compares in the different area, The size of the particle appeared highly.

(3) The result of compressive strength for use construction aggregate which
made from sand, Sang-mo sand’s compressive strength is higher than standard

strength and I-ho sand’s strength is similar to standard strength.



And the sand of four area(Pyo-sun, Guem-newng, Hwa-soon, Sam-yang) is
lower than standard strength. In this case it is good that use a mixture which

consist of river sand and rubble.

(4) A result of a strength test a size of shell in ocean’s sand hasn’t an

effected on intensity.

(5) Chlorination is included at sea-sand reinforcement as early stage strength,
because of make cement hydration. It use much of chlorination, on the contrary

that make deterioration strength.
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Table 2.2 The regulations of chloride contents in domestic
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Table 3.1 XRF results of beach sands in Jeju island

Location Si102 |Al:O3| TiOs |[FeoO31MgO| CaO [NaO| KoO | MnO | P2Os | LOI | total

Sam-yang [49.48|15.74| 2.06 |10.76| 5.65 | 8.16 | 3.20 | 1.50 | 0.11 | 0.46 | 2.32 | 99.43

Ham-doek | 3.18 | 0.68 | 0.13 | 0.68 | 342 |4539| 0.39 | 0.18 | 0.02 | 0.20 | 41.93 | 96.74

Gim-nyeong(s)| 1.41 - 0.04 | 019 | 344 |48.08 | 0.87 | 0.06 | 0.01 | 0.15 | 44.39 | 98.64

Gim-nyeong(l) | 6.74 | 2.35 | 029 | 1.96 | 256 | 49.72 | 0.64 | 0.20 | 0.02 | 0.54 | 34.26 | 99.28

Wol-jeong 1.78 - 0.05 | 046 | 294 | 4818 | 0.80 | 0.07 | 0.01 | 0.16 | 43.84 | 98.29

Haeng-won | 452 | 0.63 | 0.10 | 1.27 | 290 |54.10| 0.53 | 0.06 | 0.01 | 0.17 | 36.11 | 100.40

Han-dong 1.86 | 062 | 0.08 | 0.85 | 2.37 | 56.42 | 0.50 | 0.04 | 0.01 | 0.19 | 37.27|100.21

Jong-dal 1451 | 242 | 0.37 | 598 10.71 135565| 074 # 012 | 0.05 | 0.19 | 30.29 | 100.93

Hongjodangwi | 0.28 | 0.02 . 0.08 | 593 |53.13| 0.85 | 0.01 - 0.09 | 39.85|100.25

Hagosudong | 8.13 | 1.05 | 0.10 | 1.03 | 215 51.26| 099 & 0.23 | 0.01 | 0.15 | 34.37 | 99.47

Seong-San | 36.82 | 7.15 | 1.62 | 18.87 | 18.81 | 849 | 1.96 | 049 | 0.16 | 0.23 | 5.33 | 99.92

Gummulae | 37.77 | 814 | 1.79 | 16.59 1505|1123 | 223 # 0.67 | 0.14 | 0.30 | 6.28 |100.19

Sin-yang 26.00 | 212 | 049 | 1348 | 23.73 1698 | 0.33 | 0.10 | 0.08 | 0.14 | 13.01 | 96.46

Pyoseon 3.38 | 0.45 | 0.16 | 0.91 | 3.20 |44.93| 0.99 | 0.13 | 0.02 | 0.14 |42.00 | 96.30

Jung-mun | 13.67| 451 | 062 | 3.04 | 3.02 | 3740 | 1.36 | 0.38 | 0.04 | 0.30 | 33.83 | 98.17

Hwa-sun

Sa-gye 3158 594 | 066 | 526 | 6.23 | 2497 | 1.22 | 0.64 | 0.05 | 0.27 | 22.60 | 99.42

Sang-mo [49.32/11.02| 1.64 |11.22| 9.13 | 9.06 | 2.37 | 1.21 | 0.15 | 0.44 | 4.82 |100.36

Geum-neung | 3.92 | 0.26 | 0.18 | 0.83 | 1.70 |48.35| 0.67 | 0.11 | 0.01 | 0.11 |42.04| 98.18

Hyepjae 1.46 - 0.03 - 3.24 14797 112 | 0.07 - 0.16 | 49.96 | 99.02

Gwidoek 941 | 1.86 | 0.25 | 1.79 | 2.07 | 4952 | 1.57 | 0.17 | 0.02 | 0.16 | 33.20 | 100.02

Gwakgi 342 1 059 | 018 | 0.88 | 1.82 | 47.33| 1.04 | 0.17 | 0.01 | 0.14 | 40.68 | 96.27

Handam 437 1091 | 011 | 098 | 1.91 | 54.38| 1.41 | 0.07 | 0.01 | 0.12 | 35.66| 99.95

Jeju habor | 26.16 | 9.37 | 094 | 5.01 | 3.00 | 27.28 | 246 | 1.02 | 0.06 | 0.32 | 23.63 | 99.27

I-ho

¥ LOI: Loss of Ignition, Unit: wt%
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ALOs, Fe:039] 33 2/MA a3 A7) F8 7445
E3 4 29 g my, a8 AT ko] EAE Ry E BFS
T U3 Table 35+ XRF¢ XRDe| 232 74 275 ZE= el Zoju

Table 3.5 The Comparisons of XRF and XRD

XRF

Section XRD
SiOz“'Aleg“’FezOg CaO+1L0I

Silicate Sand 59.38 ~ 75.98 1047 ~ 25.88 Feldspar, Quartz
Carbonate Calcite, Analcime,
0.38 ~ 13.06 82.72 ~ 93.69 _
Sand Hematite

Feldspar, Calcite,
Mixed Sand 21.22 ~ 56.22 30.00 ~ 71.23 Analcime, Quartz,

Hematite
TFAFd 2ol A$ Feldspar(34) & Quartz(A9)7F FAES o]F 1 gon
Calcite(W3l4])21 74 1o 2 yelddth bbd g@ard 2l

A
BT Calcite7} A& ol FaL doH, 5549 49 Calcite®t Analcime("H]4])o]
Ao 2E FoR EASE Ao® YEon Hematite(HEF)E L% FHE
Wb AL ok B9k b df 'akedo]l EAlE Bl 4 ©]lE Feldspar, Quartz,
Calcite, Analcime, Hematite®] &A]el] YEl}E Aoz Yely o Quartze £9)

B, AEAY T IS Aol el dd ASR dEuth Hematite?]

of

A wad mel(Fe, 94, 99, 24, 249, 99, B4, 2% E49 2o

’

(T, APlA mFer iss AoZ YENH
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Table 4.1 Picking place of sea sand
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A7 Wl FAagE TS WA HEE AHIF buEfE AEste] FAYE

e dAE stal ZAYES 7% 2 SHIZAFS AAAT. i A wet

EEZA 9] Al2Absh 67] A12de] Tabled 2 wlttmoe] Beld Alge A
A o]t}
Table 4.2 The result physical properties of Jeju sea sand
T A-1 i N 71 =g M-1 M-2
H] 5 2.59 2.87 2.78 27 2.70 2.83 2.70
No.4 100 100 99.3 84.0 100 99.8 98.8
= No.8 95.8 100 86.3 74.5 100 99.6 98.4
J—rjr No.16 82.1 100 18.7 67.8 99.9 99.1 98.0
3 No.30 54.1 100 0.3 56.4 94.8 81.4 95.4
oo No.50 15.3 13.7 0.0 9.3 175 9.9 21.6
No.100 4.4 0.2 0.0 1.9 14 0.4 2.3
e R 2.47 1.86 3.95 3.06 1.86 2.1 1.86
%#i?goj%) 1.30 0.6 0.1 0.0 0.0 0.7 0.2
A% | 0.012 0.152 0.173 0.163 0.104 0.147 0.142
AT A
o] H3}8 2k (0g) - 0.0038 | 0.0071 | 0.0027 | 0.0019 | 0.0034 | 0.0030
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o)A A9 SAS NF e 2AaE REAANA BIA date] 7

A% vFe) W99l 250 ~ 280 Yol AASu Qo] BAYES ABARA 44D

a93 AAE Ame ARA ARE S S2 G2 ML M2 AR @At
Y Nol6 ~ NoSOAlol W5 so) gl 2 Al 4% vhehya gloh
2

Bl S-29] A9 ZyHEC] 3954 FAYEEL IF=AEA FAAsH C-1%o]

Qurdow wrimdel Eg® ARIFAe AA AdW Ax, A7), By

H,
Ay ol wet Eo tgS A tigk s8txdol™ Table 437 2t

Table 4.3 Chemical composition of seawater

3}stAlE | NaCl | MgClz | MgSOs | CaSOs | HCL 71 & A

2.72 0.30 0.21 0.14 0.08 0.02 3.47

o (73.38) | (8.64) | (6.06) | (4.03) | (2.3D | (0.58) (100)
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Table 4.4 Mixing design in concrete (21Mpa-25mm-8.5cm)

G Slump(cm) | Air(%) | W/C | S/A A g m?)
max(mm) o G | AD
25 8.5 4o+ W5 ), 65.2 48 652 | 358 | 1692 | 1954 | 3.26
41 AHE
KS 152010 A3 DAY BHE ESWIE AWEES 7 AT AHES)

24 AxE= Table 459 2t}

Table 4.5 The result physical and chemical properties of concrete

Al e = 2% Al
o7 %4 (min) 260
<74 (h'min) 6:20
34 255
R RARS 74 318
28 402 ‘
I o’/ 3542 KS L 5201- ° 09
oL = (%) 0.11
A3 (%) 1.8
MgO(%) 24
S0,(%) 2.4
B gl om?) 3.13 KS L 5110~ * 01
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Table 4.6 The result of physical properties aggregate

=4

S Table 463 #t}

Eiges KSEA71+| Ag92d7 Al EHH
A= ZHE(FM) - 6.35 KS F 2502-'05
U PP G A A E(%) 550]7%% 58.1 KS F 2527-'02
oo 2 =k - .
2] . AAWE | 25004 2.65
A EAEE - 2.70 KS F 2503-'02
€ Fra(%) 3.001 8} 1.92
A <t 43 (%) 120] 8} 3.83 KS F 2507-'02
i} 52 (%) 400] 8} 18.0 KS F 2508-'02
P 0.08mmA| &3 (%) | 1.00]8} 0.42 KS F 2511-'02
AEYol g3 %(%) | 0.250]8 0.14 KS F 2512-'02
4.3 Shell &7
dhhmelol EeHEl Shell Hfgol 2AUE FEA VAL 4FE vl A8 2
AYE ®wjg Al Shell =7]E 5mmeoldl, 5 ~ 13mmeo|&t= A3tal Shell THZFS

0%, 2.3%, 8% W 3}A|#
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Fig 4.1 Slump test
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Fig 4.2 Air content test

34



Fig 4.3 Fabrication of specimen
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