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INTRODUCTION

Censrete behavier, mder different eonditiens sueh se leeding,
mizing & additien of Bew substences t¢ 1is cempeneants, has beowss o
very fspartent mtter to mgineers, eontrastors, arehitests, ste., whe
have boen always interested in the predustion of s better emcrets with
140l scnditions e to weight, impermesdility, eeler and specially lew
sest, _

Much reseswrsh werk has desn performed by imvestigstors end they
bave fownd efter o great dsal of work, ¢iffersnt eharastoristies whish
have boen added to the already Xnown charasteristios of smmt or o~
murmm;ammuumrmn«”
duaing s cencrete of today's spesifiestions.

Bat investigatiam bas wot stepped there, mé will always e~
tinue as leng a9 W iry te maks & dotier werld fer owselves.

My investigations e wws mized vith somsrete merter night net
sever 1/4 of the work I sheuld hnve done in srder to obbtain fimel aad
ssseptable resulis Mt it showw danis eharsgterisiies whisk will bhelp
to esmiinwe any investigatien desired te bs perfermed en this type of
researeh,



SPECIFICATIONS
1= The esment uped in this thesis is Aetms samaxt
8= Mix shall be 1 5 3 far the mertar Wigquettes and 1 s 2,77 for the
mrtar cubss
k>mwtnuu-m-nustm¢0ﬂnmm
Nee 20 siove and retained in Ne, 30 sieve
For sangression specinems use graded Ottawe sand as determined by
Ae 8, T. M. Desigmation C109-3YT
4= Al]l ot wned in this thesis shall de paseed tiwough Ne, 20 sieve.
5= Urea esnemntration will bo based en wxter wsed bWy weight,
6= Curing mest be dene in the fellewing ways
First 24 hours specimmus in the molds will bs stored in medst
roem at €Y ta 73 dege Fo with ot loast 907 hamidity,
Then the spesimsns will be rewmeved frem the melds mnd stered
in & mier tank wntil testing,
T~ Time of mixing, by hamd, 4 1/2 mimrtes.
8= liolds weed for the Wiqueties end eubes mest bo the regular melds
used 3y the M, 8, C, Civil Engineering Dejartmmnt, Each meld centaing
¢ Wwiquettes or 3 subdes.
9~ Towting machines sre:
For tension Rishle Shet Mashine
For oougression Qleen’s Universal Mashine, 50,000 1de, Cap.
Speed 0,111 ineh per mimute.
10~ Specimens will be tested as setns a8 they emme eut of the water tamk,



METHODS GF FROCEDURE

NORMAL CONSISTENCY

In erder to deternine the peresutage of water to be used in mak-
muunm.aumlcwmtnmcﬂmmt
o be wsed, a8 determined by A. 8. T. M. Designstion CTY=33, A Viest sy~
mtmmud.ltnuiﬁ:duﬁ‘-omtdutrdﬂﬁ:um.
This red ean be wsed at both ends, e being 1 am. in dimsster md the
other holds a needle 1 mme (0.39 ix.) in dismeter. The end with the
needle is the eme used for Norml Consistensy Tests

It is said that s cemsut paste is of Nerml Cemsisteney whem
thoplmcu‘atuodhpmtrmm-.hlwtbmfmdﬂu
Mputoh!om.

nmunfmtmt}n.'soop.eﬁmmm#m
sieve was used. mmwmmmmmmw-
fwutpu'motut-‘.

The follewing [resedure vas taksa from *Plain Comerste” by
Edward K, Bauer, Test Neo. 3, Page 264,

"Mix 500 gus. of oement with suy determined emount of water 4n
thotomma

Place the semsut e & ncnsbsorbewt swrfess, whish has net bowm
moistemed. Form & erster sad pewr the weter Lwte it. Twrn the mterial
on the outer edge tewerd the smnter with & trowel within a period of
30 ses.

During the fellowing steps the hands should be protested with
subber gloves. After and sdditiomal interval of 30 ses. fer the sbserp=
ticn of the water, eomplete the operstiom by emtinuews vigerous sdxing,






squessing and kneeding with the bends for 1 1/2 mim,

Farm the paste quiekly into a dall with the hmnde. Maintaining
the hands sbout 6 in, apart, tess the ball eix times firrom eme hand te
the ether,

Inihofonningmﬁontahmadﬁcwmm.
¥ith the bell resting in the paln of ene hand, press tho peste inte the
larger end of the ring previded for this test held in the ether hand,
(Ring is of codteal shepe. lnside dismstorss base Teme, top & em.,
Reight dem.) o |

F$11 the ring completely with the paste. R@N the excess paste
at the larger end by a single movement of the hand, Place the ring with
the paste o2 o glass plate, Remove ozms.pato at smmller end by singls
oblique stroke of the trowel held st a slight angle with the tep of the
ring. Smeoth the top, Af necessary, with a faw imt touches of the
pointed end of the trowel. De not puddle surface,

Tost the ecmple n the Vieat apperstus, waiting 30 ses. sfter
the eupletion of the mixing befors the release of the needle. Be sure
the plumger is sle=n gnd moves freely in the guides and that there are
not vilwations, Place the sample wmnder the phunger. The lmgwr ead
ohonldhdcn.&ingthoplmgarhtomtutwiﬂ;th.mfmdﬁp
paste. Reloase the plunger for 30 ses. and note the ancwmt of settlememt.

The paste 33 of normal sonsistency whem the plunger settles 10
zme in 30 sees If the first trial does not give the desired 10 mm, po~
netraticn, repeat tost using new batoh of cemwt but with differemt -
amounrt of mixing water. Repeat until the desired consistency is sesured.”

It 'u observed that the persentage of mixing water for the par—
tisular sement used was 271 by welght.
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Todmmwapdmrcwdlntd
smet and 3 parts of Standerd Ottewn Send, tehle en Page 276 of "Plain
Conerete” by Edwverd X, Panar, was uwsed. The poremtage of mter s

out to be 11%, This perventsgs was used on all the temsien spesimens
made for this thesis. |

TENSTION SPECIMENS

In erder $o mke tension spesimens Mriguette melds were used.
The moldes ware first eleaned with a wire brush and & piees of eloth and
then very well eiled, Glass plates were also used to support the molds
during the first 24 hours of the euring pwicd, The glass plates were
elso oiled,

The material used to make thess tension specimens was selected
assording to spesifications.

Then making the eoncrete mortar, ssment was first mixed with
the water having the required cmsentratien of wrea md after all the
cement Bad been mized, helf of the mmoumt of sand wes added. This peste
wes mixed for about 3/4 of o minute and then the rest of the smmdé was
sdded and mixing eontinued wntil eompletion of the ¢ 1/2 mimwtes mixing
time. A mold somtaining ¢ Wwiquettes vas them plased en a glass plate
and filled with the eoncrete mortar. The mold wvas filled full snd pree-
sure was applied to esch Wrigquetts using the thumbe. Fresswre applied
ranged from 15 $e 20 1bse, six times on sash Wiquette. Them by wsing a
trovel the surfase wes smoothed off.,

At thdn time 2n oliled glass plate was placed em top of the meld,
the mold turned ever and the ether glass plate removed. Pressure wes
applied to this other side in the same menner as sbove and mortar was
added to £i11 the cavities. The surfase of the Wiquettes wns smeothed






ing ways
0.,0% « 0,11 = 0,27 = 0,3L = 0ol « 0,5( = 1,07 = 1.57 = 2,07 = 2,5L =
83,07 @ 83,50 = 4,07 = 4.5{ = $.0% « 10,07 = 20,67

Tests were run on specimens gured 7 = 14 « 28 =« 60 days.

Up to 0.3% eomemmtration of urea specimem, Atlas sement was
used. From there on Astna eement wes wsed. Tests en 0.37 spesimens sheow=
od that there is not muech or sny difforchtho tnomto.‘_mo
tothufutnncpoolmm m&dmdtohmhoam«dtholﬂ



L wrean ¥ daye

0,0

0.1

0.2

0.3

Oed

0.5

1,0

7900
7820

Ave,

4540
4928
$820
Ave.
8690
7245
6675
Ave,
6184
6665
6370
Ave,
8145

5578
5878

6445
7640

Ave.

9020
8480

Ave.

COBPRESSIMN TESTS RTUSULTS
Aeroq.h.

14 days 28 édays
8810 91585
8435 9632
7955 8813
1900 Ave, 2100 Ave, 2300
6900 8995
5700 7840
6055 8520
1279 Ave, 1555 Avee 2111
8840 11930
7945 10270
8775 8710
1883 Ave, 2130 Ave, 28775
6327 10600
6477 9280
5050 0458
1635 Ave, 1438 Ave.2445
9160 11958
7200 9630
8800 10180
1383 Ave, 2122 Ave, 2644
10985 11660
11030 10220
11628 1049%
1855 Ave, 280C Ave, 2690
10700 10465
111588 122€5
9880 10778
2270 Ave, 2586 Ave. 2792

60 duys
13810
12235
9114
Ave, 3375
937%
9755
11375
Ave, 2543
10658
15520
8585
Ave, 2897
7640
10000
9100
Ave, 2388
12150
123878
13850
Ave., 3233
15700
14190
12480
Ave, 3614

16195
11910

Ave, 3060



£ wea

1.5

2.0

25

3.0

3¢5

4,0

4.5

7 days

9000
8420
8380

Ave. 2150

8600
9200
8900

Ave, 2225
8770
9100
10451

Ave. 2380
9223
8791
10186

Ave. 2350
8517
8843
9376

A". 2228
8765
8195
6326

Avee 2120
8748
8530
8523

Avee 2150

14 dayw
10155
9150
Ave,
9600
9225
10575
Ave,
10875
9532
11394
Avee
9545
11400
10565
Ave,
9215
10100
8887
Ave,
9410
93235
10569
Ave,
10000
9873
10128

Ave,

2360

2450

2650

2600

2350

2442

2500

28 days
11420

8175
10900

AVQ. 2790
11530
11650
10710
Ave, 2824
12545
11410
12690
Ave. 3054
12520
14220
10725%
Ave. 3443
11755
12710
11810
Ave, 30283
10280
10770
9410
Ave, 2538
11728
11020
10315

Avee 2755

60 days

13940
13350
13110

Ave,
14310
14538
14580

Ave,
16500
15180
18110

Ave,
16500
138120
14925

Ave.
14600
15735
14085

‘"o
13920
13450
17000

Ave,
14230
13145
14310

Ave,

3370

3650

4150

3560

3700

3690

3470



% wrea Y days
5,0 7819
7403
8058
Ave. 1540
10,0 8230
8167
8804
Aves 2100
2040 6425

5762
5814

Ave, 1500

14 days

8220
8130
8250

Avs, 2050

8810
8505
9625

Ave, 2245
7327
6152
€321

Avee 1650

<8 days

8060
11120
9080

Ave 2355
1077%
9760
12805

Lve, 2948

%7510
9500

Ave, 2130

60 days

12270
14455
11520

Ave, 3190
14260
13160
15015

Ave, 3950
12478
131258
12740

Ave, 3190



£ urea

0.0

0.l

0.2

0.3

Oo4

045

1.0

10

TENSI”™N TESTS RESULTS

Area ©

7 days

268
258
263

Avee 263

291
298
284

Ave. 291

296
305
330

Ave, 310

208
220
179

Ave, 202

279
292
265

Ave, 275

288
272
310

Ave, 290

315
327
288

Aves 310

Fuptures 1 sqe. in

14 deys
315
341
252

Ave.
343
342
425

Ave,
359
391
370

Ave,
260
245
255

Ave.
303
353
340

Ave,
349
340
377

Ave,
405
308
388

Ave,

336

370

373

260

332

355

366

28 days
375
385
410

.’.'e.

3ce6
395
Ave,
413
360
405
Ave,
323
351
324

Ave,

358
338

Ave.
432
354
886

Ave.
395
375
429

Ave.

390

327

393

333

350

391

60 days
451
367
380

Ave,
450
455
405

Ave,

435
452

Ave.

343
380
316

Ave.

Ave.

432
432
432

Ave,

418

Ave.

39%

428

429

346

432

435



£ wea

1,8

2,0

2.5

3.0

3.5

4,0

4,5

7 duys

188
158

Ave,

258

Ave,

247
273

Ave,

235

253

282
Ave,

245
257 -

Ave,

275
325 -
302

Ave.

367
260

Ave,

175

259

268

240

262

300

270

14 days

&05

Aves 205

338
359
822

Ave, 340

377

350

Ave, 343
331

315 -

325

Ave, 324
822

315

856

Ave, 331
338

357

370

Ave, 355
350

316 -

385

Ave, 340

28 days
290
206
257

Ave,

393
421

Ave,

411
432

Ave,

365
386 -
315

Ave,

1) O

Ave.

377

Ave,

385
390
355

Ave,

_76

429

355

389

377

377

60 days
283
275
312

Ave, 290

Ave, 444

416 -

Ave, 411

445
460
420
Ave. 442
380
460
435

Ave, 425

410

Ave, 418
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% urea T &ays 14 deys 28 days 60 days

560 262 430 473 537
315 500 $30 550
284 425 523 575

Ave, 287 Ave, 4638 Ave. 509 Ave, 571
1C.0 263 302 390 457
260 316 360 417
242 340 840 439

Avee 255 Ave, 319 Ave, 363 Ave. 454
2060 198 290 342 459
235 287 355 410
254 298 350 395

Ave, 222 Ave, 292 Ave. 349 Ave. 421
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COHCLUSIMNS

The results obtained in this thesis are not s succesfull as I
expested them to be,

By studying the eempression and tension curves it ean be notie=
#d that a ratic of inorease er desrcase betwesn the results obtained
do0s not axist, That is to say that there being an increase in the re-
sulte edtained in the tension tests, the same should cesr in the re~
sults ebtained from equal speeimens tested om corpression., One of the
explanations I can find is that deing the urea an organie base it af-
fosts the frietion detwemn the sement paste and the partisles of samd.
Dus to this facl, whem the soncrete is working in eompression tlhe pare
ticles of sard slide more than they do when severed by simple senment
paste; not resisting as mich pressure as they weuld etherwise.

The best resulis wers obtained, in tension, using 57 urea dut
eimilar spesimens gave results Jower than normal when tested in com~
pression. In scapression, 2,5% urea specimen gave the best results and
in tension it also showed insresse of strength but not es meh as the
5% ures speoimen.

Ly basis in Judging s normal value sre the resulte ebtained in
the no urea spesinmens, Te detarmine the narmel values, many spesimens
vore made in exrder te obiain aceeptabls sverage values.

Assording to ry determinations snd ebservations, if it was de~
sired te use urea mixed with concrete, the persentege to be used should
be 2.57 which would add more sirength to the mixture. But I ean not say
the same thing sbout the other properties of cement since tests were |
not mum in order to obtain the effest of urea on the other properties.

Following is s suamary of my conclusionss
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1= 2,57 urea concentration $ncreases the strangth of conerete
in tension end eompression,

2~ Urea = CO(NH2)2 = is very soluble in weter and it does not
procure any extra work whem mixing it,

3~ The eost of urea is very low, Using 2.57 concentration, sn
avarage sost would be $0.10 por sack of cement. The inerease in sost is
not migh but it elways depends en the percentage ef nixing water, In -
this case the coet 1s based on 117 mixing watere

4= Urea decreases the friction between the perticles of sand
end the cement paste. There is a possibility of an existing layer of
urea eristals butwoen the surface of the ssnd particles and the cement
pastes This layer of urea cristals breaks when tee much pressure is ap=
plied. This happens during compression. In tension tris effeet does not
exist because the cement paste takes all the load,












