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'I'llc cl'l'ccts 0 1 '  nl:~gncsiu~ll sull;~lc solr~lion 011 ~ h c  con\l~rcssivc strcnglh ol' collcrclc nlndc Cronl 

I'orrland (7c1ltciit '17ylt,c I ;lilt1 V were s~udictl. 'I'hc 11lix ~~rol)ortion 01'  concrclc 1)y wcig111 for ccmcnr: s;lnd: 

co:lrsc aggrcgarc is 1:2:3. 'I'hc walcr to ccmcnl ralios (W/(1) arc varied I'rom 0.15 lo 0.65. '1'11e 

spccimcns of concrclc wcrc cast in accord:~ncc wilh AS'I'M ('-1 92 ;rnd cr~rctl in warcr and in nlngncsiunl 

sull'ate solulion which has concc~llrrilio~~ 01' 0.5%, 1 .5%, and 3.0% tt,y weight. All sl)ccinlcns wcrc tested 

fo r  compressive strength nl the age of 28,  60,  120,  and 1 8 0  tl;lys. An addition sludy is to investigate the 

corrosion of concrete which is cured in magnesium sulfate solu~ion. 

The results showed that the magnesiun sull'ate solu~ion up to 3% had little ciTect on the 

colnprcssivc strength of concrete made Srom Portland Cement Type V when used W / C  ratio between 0.45 

to 0.65 :uld i~n~nersecl in the solution 1 8 0  days. On the olhcr hn~id, the colnprcssive strength of concrete 

lnade Srom I'ortland Cement Type I was aflectcd not only by Ihc concentration of the sulfate solution but 

also by the W / C  ralio. The higher concentralion of magncsi~un sulhte solution and the higher W / C  ratio 

resulted in a decrease ol' the compressive strengrh of concrete made fro111 Portland Ceinent Type I. 

Therefore, it is reconl~llendcd to use concrete made l'rom Portland Cement Type V or from Portland 

Ceineilt 'Type I with the W/C ratio not to be higher ~ h a n  0.45 for iny suspecious area which contains 

sulfate solution. 
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1. ~.Ju~~uud' - tJu~~uud'dahau6d5::~nnd 1 im::ds::Lnn$ 5 

2. nsifl - n5iufiaa~7.r~?nnnu$i~m i"lunbrniua:tdun (Fineness Modulus) = 3.12 
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3. 9u - Ruu'auBuuimTm~n 1.5 Qa a~::r4diTu~lmiuaz~dum~w'i~u 8.30 
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2) ~dannun$mija7~~5u 24 ~aT~~~~aam~~uuann~~a::~ildei~~u$iiia::$idiai~a::aiu~~~nfi~~u~ 

%3bd~b$U~d 0.5% 1.5% LLaZ 3% 
As W d  

3) dau~aUnnun?mnillna ~ u ~ ~ ~ u d d a m a u  (ds::Lnnd 1 M?B d5::~nni 5)  :nnu:Gu 6~1;u 
dJ w u  
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4) r i ik iYmnaunTm~dn~uns:uani~ni~nm~a~~danaunTmiiai~ 28 6 0  120  na:: 1 8 0  i u  
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w/c 

0.450 

0.500 

0.575 

0.650 

C 

Curing in 
MgS04 

( % I  

0 (Water) 
0.5 
1.0 
3.0 

O(Water) 
0.5 
1.0 

Compressive Strength (ksc )  

28-day 

381 
376 
370 
364 

338 
331 
332 

3.0 1 3 2 6  
-- 

O(Water) 
0.5 
1.0 
3.0 

0 (Water) 
0.5 
1.0 
3.0 

180-day 

472 
469 
464 
445 

435 
424 
413 

60-day 

440 
441 
430 
407 

375 
364 
367 

231 
228 
220 
220 

168 
164 
154 
153 

120-day 

465 
460 
458 
441 

424 
396 
390 

323 
316 
283 
277 

251 
243 
237 
224 

355 
331 
295 
286 

289 
282 
271 
258 

359 
325 
280 
272 

299 
281 
262 
237 
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TYPE I CONCRETE, W/C = 0.450 

360 

350 

2 0 40 6 0 8 0 100 120 140 160 180 200 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

AGE OF CONCRETE (DAYS) 

MgS04 = 0 (Water) 

+ MgS04 = 0.5 

0 MgS04 = 1.5 

A MgS04 = 3.0 

I I I I I I I I I I I I I I 1 1 I 3 



-,"E I CONCRETE, W/C  = 0.500 

AGE OF COIdCRETE (DAYS) 

- ? P E  I CONCRETE, W/C  = 0.575 

2 0 0  

I r,'j 

4 c , r l  - 
4 A C j  - 

4 > ' I  - 

- 

4 1 0  - 

I ' , i J  -- 
'3?0 - 

:3? [J - 

PIq504 = 0 (Water )  

+ P l g 5 0 4  = 0 . 5  

o M g S 0 4  = 1.5 

A t. lgS04 = 3 . 0  

- 
- 0 

- 
- 
- 
- 
- 

- 
- 
- 
- 
- l l g S 0 4  = 0 (Water )  

- + M g S 0 4  = 0 5 

- o M g S 0 4  = 1.5 

- A P lgS04  = 3 . 0  

- 
- 

$ 1 0  - 
J ( J ~  

AGE OF CONCRETE (DAYS) 

I I I I 1 I 1 I I I 1 I 1 I I I 1 

2 0 4' 6 0 8 0 1 0 0  1 2 0  1 4 0  1 6 0  1 8 0  



TYPE I CONCRETE, W / C  = 0.650 

AGE OF C O N C R E l E  (D4YS) 





TYPE V CONCRETE, W/C = 0.45 

w/c 

0.450 

0.500 

0.575 

0.650 

AGE OF CONCRETE (DAYS) 

Curing in 
MgSQ4 

( % )  

0 (Water) 
0.5 
1.0 
3.0 

0 (Water) 
0.5 
1.0 
3.0 

0 (Water) 
0.5 
1.0 
3.0 

0 (Water) 
0.5 
1.0 
3.0 

2 0 0  

5 0 0  

4 9 0  - 

4 8 0  - 
.-. 
u 4 7 0  - 
V )  
Y - 4 6 0  - 
I 
k- 
(3 

4 5 0  - 
z 
w 4 4 0  - 
[r 
k- 
LC 4 3 0  - 
W 

? 4 2 0  - 
Ln 
m 
W 4 1 0  - 
w 
a 
E 4 0 0  - 
0 
o 3 9 0  - 

3 8 0  - 
3 7 0  - 
3 6 0  - 
3 5 0  

Compressive Strength (ksc) 

M g S 0 4  = 0 (Water) 

+ M g S 0 4  = 0 5 

0 M g S 0 4  :: 1.5 

A M g S 0 4  = 3 0 

I I I I I I I I I I I I I I I I I 

2 0  4 0 6 0 8 0  1 0 0  1 2 0  1 4 0  1 6 0  1 8 0  

28-day 

381 
375 
373 
370 

316 
3 14 
304 
300 

234 
227 
219 
212 

157 
153 
140 
134 

60-day 

397 
404 
396 
383 

358 
353 
350 
343 

260 
243 
229 
226 

186 
181 
173 
162 

120-day 

444 
430 
421 
412 

384 
379 
379 
374 

299 
271 
245 
241 

209 
194 
181 
171 

180-day 

453 
452 
444 
436 

407 
396 
390 
390 

322 
310 
290 
288 

220 
209 
203 
198 



TYPE V CONCRETE, W/C = 0.500 

AGE OF CONCRETE (DAYS)  

TYPE V CONCRETE, W / C  = 0.575 

AGE OF CONCRETE (DAYS) 

3 5 0  

3 4 0  - 
3 3 0  - 
3 2 0  - 
3 1 0  - 
3 0 0  - 

2 9 0  - 
2 8 0  - 
2 7 0  - 
2 6 0  - 

2 5 0  - 

2 4 0  - 

2 3 0  - 
2 2 0  - 
2 1 0  - 

2 0 0  - 
1 9 0  - 

WgS04 = 0 (Water) 

+ l l g S 0 4  = 0 5 

0 11g504 = 1.5 

A 11gS04 = 3 .0  



TYPE V CONCRETE, W/C = 0.650 
1 '5 0 

14 1 )  -- 

2 10 - 
?:?n --- 

C )  
111 
?r 
<~ 7 1 0  - 
:r 
1.- 200 - 
12 
L. 

11 1 1 $2 0 - 
11. 
I .- 
111 1HC) - 
i l l  
> - 170  - 
LC 
1;1 
LLJ  

1 6 0  - 
(Y 

1 5 0  - 11gS04 = 0 (Water )  E 
0 
0 140  - + tlgSO4 = 0 . 5  

1 3 0  - o MgS04 = 1.5 

AGE OF COI.ICRETE ( D A f S )  
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