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Analysis and Investigation of Sea Sand Buildings

Wei-Ming Lin' » Chao-Lung Hwang® » Yaw-Nan Peng’ » and In-Yung Wu'
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ABSTRACT

The purpose of this paper is to describe the deteriorated appearance of sea sand buildings, the tech-
nology of thermal video system (TVS) and thermogravimetric analysis (TGA) for monitoring the deterio-
rated phenomena of reinforced concrete, and also to evaluate their practical usage.

The application of TGA can detect the presence of sea sand during mix proportioning or any corro-
sion agants attack on the structures during operation. The test materials only need small quantity, and
the test speed is quick and reliable. The technique of TVS can monitor the existing cracks inside con-
crete structures. It is fast, reliable and practical, especially to high-rise buildings. The operation of this
two nondestructive methods are so simple that they are very practical methods for durability check. It
also points out in this paper that, for insuring the performance safety of buildings, regular durability check
is necessary besides the quality control of construction material during costruction. The importance of
this paper is to describe the severe deteriorating phenomena of sea sand buildings and to evaluate the fea-
sibility of the usage of TGA and TVS techniques.
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Table 1 The salty content in the atmopshere and cover layer of concrete vs. the distance to coastline

RS R RKEFSHEE RERIHRER
(_mg/dm?/days ) * o=y
< 200m 0.3-0.8 R E R
fiE 0.03 %645
200m ~ lkm 0.2 KK 0.03 9% (< 500m )

N 0.03 96 (> 500m )
1km ~ 10km BAR - @ EBOEA —
> 10km S ENR ST A —

*1dm = 10"'m

JEBE AT R, MR R KR S

2 4L T S B TR \
R2 HREES R G BAES R RN EIE R T 5 B

Tbale 2 The usage of deteriorated buildings in-
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Table 3 The exposure probability of rebar in the buildings vs. their ages®

i EA e SR B B ERERTHMA
SRASBHELR (%)
0~9 1,527 (35.0) 90 - 59
10 ~ 19 1,595 (36.6) 333 20.9
20 ~ 1,217 (27.8) 265 21.8
RHA 24 (0.6) 3 12.5
&t 4,363 (100) 691 749 15.8
*OBURE M E 5 3(%)

F4  WEREERYESEY) BRI RV 2 B AR (6)

Table 4 The exposure probability of rebar in the buildings vs. their position distance from coastline

BEgEC . e | (AaEHEREA
e (km) AR Z R SR EHELHI(%)
0~02 1,003 (23.0) 225 2.4
02~ 10 1.179 (27.0) 181 15.4
1.0 ~ 10 1.138 (26.1) 173 152
10 ~ 977 (22.4) 102 10.0
FEAR 66(1.5) 10 15.2
& 4,363 (100) 691 74 158

* OPSEHREFAEEAH (%)

ARG R LS IERRE -

bAEHZEY)  HSEeiiifiFE &R 691
(15.8%) -

c RHERAFeIMBHEL  HEEERERN
BB 255 1H(5.8%) -

d e BB AT B E B
&2 AL - oA 91 BR(2.1%) - H ALK ET
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Table 5 The exposure probability of rebar in the buildings vs. sea sand usage®
R EA PR ST FRE B (%)
15 VS 2 B 578 104 18.0
AAE AR BEY 2,571 362 14.1
NBH 1,214 225 18.5
=E18 4,363 691 158
18.1
10 10~ P
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i R ___— i ; —
0 ol ..-'R';ﬁnﬁ?; a ;viﬁ%r B r%HT. 40 % |
: 0 10 20 30 40
1o (b)ggmﬁ_ﬁ@ 200 ~ 500m £AA ﬂ 0
w 1 7 (OB R A BB ER
° ; o
= 1
I 3 ;
w1 & PUTIINIe B
10 ° e - ot,.unﬁfééég éﬁéﬁaﬁ %Eggiﬁjﬁz é HE '
(c)BE B Y8 BETE 500 ~ 1lem LIRY 0 10 20 o 30 40

BEVSBIS T L IR E
ZBARC

Fig.3 The investigation of deteriorated degree of
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Table 6 The evaluation of deteriorated degree®
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Table 8 The statistics of measured air pollution data!!V

1994 (1986) E7H{E

HEAIEE E [# 7k F Al 9 1y 5 H =05 i | T8 E
PIS > 100 2 H 0.35 0.78 1.65 11.22 0.60 8.22 10.76 0.0
BUEHR(%) (20.83) (4.67) (5.23) (32.26) (13.26) (6.21) (59.02) | (0.0
SRR 46.98 50.43 48.48 60.28 89.30 125.12 128.91 51.34
(PM') (mg/m®) | (122.23) (69.2) (78.70) | (103.10) | (96.30) (81.40) | (14.00) | (55.90)
—EfmEE 5.00 7.00 9.00 10.00 6.00 10.00 14.00 1.00
(ppb *) (41.00) (34.00) (38.00) (83.00) (31.00) (44.00) | (24.00) | (15.00)
e EEE 39.50 31.00 32.09 26.00 33.00 28.92 23.92 15.50
(ppb) (44.00) (21.00) (22.00) (23.00) (19.00) (20.00) | (22.00) | (11.00) |
—SeE 0.93 0.84 0.72 0.79 1.13 1.09 1.07 0.73
(ppm) (1.87) (2.12) (1.69) (0.50) (1.72) (1.46) 0.70) | (0.65)
35.00 32.00 34.00 45.00 72.00 85.00 90.76 33.00
HEEE (ppm) | (29.00) (38.00) (39.00) (52.00) (42.00) (38.00) | (65.00) | (41.00)
* Ippb=1 x 107 ppm, Ippm=1 X 10%g/1
25.50, 25.50
25.00 25.00 "-~_-.
24.50 24.50, ,6’ LI —
® o s I R
e .50 'f- iz 23.50 *‘ iz ) P A hERE
23.00 23.00f e L o o
22.50 22.50; s 0 o e
22.0031 22.00 7’-‘ % | ——— Taiwm
21.50;_,._,...,%._ s 21.505
119.00 120.00121.00 122.00 123.00 119.00 120.00 121.00 122.00 123.00
R R
()EEHE (b) Tt
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The typical example of monitoring the cracks in the buildings by using the technology of thermal video
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THERMAL ANALYSIS DATA DATE  95/08/01
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90.99 F,PJ‘—:-—’*’/_/_‘
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The typical example of test results of the

[ 13
Fig.13
heating weight loss of sea sand and other ma-
terials
%9 BHIRLE

Table 9 The heating weight loss of sea sand
B %

BE (C)

- 105 580
RHERD 007 | 016 02 |
PR+ 0.5 % NaCl | 003 | -0.18 | -0.42 ||
FEAERD + 2 96 NaCl 004 | 083 | 292 |
1D 026 | -066 | -2.44

i NaCl 0.04 | -0.05 | -16.77
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Table 10 The heating weight loss of cemet paste

B %

1007
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EE 0.24 0.4
PR 1 ALK 10.75 12.93
7k + 10 9% NaCl 23.04 23.96
7k + 20 9% NaCl 2428 30.35
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ke + 34 YRR HERD - 8.87
KB+ 34 %iEH - 16.47
KB+ 34 %D 13.17
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