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fl n 17 n F , p H ~ 2 * Ya , ya

*~~~~ initially, after vowels, and after 
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elsewhere .
When written as ~ in Russian , transliterate as ye or ë.The use of diacritical marks is preferred , but such marks
may be omitted when expediency dictates.

GREEK ALPHABET

Alpha A a Nu N v

Beta B 6 Xi E
G amma r y Omicron 0 o

Delta Pi 11 it

Epsilon E c a Rho P p •
Zeta Z ~ Sigma E a c

Eta H n Tau T T

Theta 0 8 3 Upsilon T u
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Kappa’ K )t K Chi X x
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RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS
Russian English

sin sin
cos cos
tg tan
ctg cot
sec sec
cosec csc

sh sinh
ch cosh
th tanh
c th  coth
sch sech
csch csch

arc sin sin~~
arc cos cos~

1

arc tg tan~~
arc ctg cot ’~~
arc sec sec~~
arc cosec csc~~
arc sh sinh~~
arc ch cosh~~
arc th tanh~~
arc c th  coth~~’

arc sch sech~~
arc csch csch ~~

rot curl
J.g log

GRAPHICS DISCLAIMER

All figures , graphics, tables , equat ions , etc.
merged into this translation were extracted
from the best quality copy availab le.
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SOME ~FCOMMENDATIQNS ON THE USE OF BEACH SAND AS AN AGGREG ATE FOR FAN

POLYNI~ —CONC RETES

L. U. Garbar , Odessa Engineering—Construction Institute

F1’1 M polymer—concrete, as with cther concretes, is a

multi—component material. Its binding part is made from the FAN—brand

• furfural—acetone monomer and a hardener — benzosulfonic acid (BSK) .

The proper t i e s  of the FAN polymer— concrete are not determined just by ,

the t y pe and quantity of the binder . Equally, if not to a greater

degre e, the y depen d on the type, quality, and quantity of aggregates,

As a large or small aggreg a te for the FAN pclymer —concr ete many rocks ;

and minerals are useful, although the use of aggregates with

impurities of carbonate particles are intolerable, since with the

interaction of an acidic hardener of the pcly mer—concrete with

FTD—ID( RS ) 1—1588—76
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carbonate impur ities carbon dioxide escapes and the compound svell~

up. Here  either hardening does not occur at all, or the

polymet—concrete acquires an extremely low strength. However , what

has been said does not give grounds in all cases to stop using

aggr~~]dtes wit h impurities of carbonate particles. Thus, I. N.

Telshinyy acqui red a strong PA polymer—concrete on barhan sand with .

high content of carbonate impurities.

99ta Beach sand also has in its composition carbonate impurities in

the form of residues of dead shelly organisms. ‘Ibe use of them as

aggregates for the FAN polymer— concrete would be economically

advisable , since beach sand is the local material of many regions of

our country.

It the Laboratory for Plastic Structural Elements of the Odessa

fngin~øring—Construction Institute we conducted experiments on the

acquisition of FAN polyme r—concretes on beach sand contain ing up to

28 percent carbonate particles. For the study, we took coarse beach

sand with a dimens ion of the particles up to 2.5 mm containing 12

percent mussel; fine beach sand with a dimension of the particles up

to 0.6 mm , containing 28 percent mussel.

At tE ’mpts to completely remove the carbonate particles by siftin~
and washing proved unsuccessful. Besides this, cther ma terials were

FTD—ID( RS) 1—1588—76
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used:

a) gr a n i t i c  grave l with a fraction up to 10 mm;

b) f i n e  casting quartz sand with size of the particles up to

0.11$ in n ;

C) quartz meal GOST (All—Union State Standard) 9077—59;

d) commerc ial—grade sodium fluosilicate GOST B7—66;

~ “A r z a m i t— S ”  powder , consisting of ground graphite and a

hardener — toluenesulfochioride (TV (Technica l Specification]

6—1 6—1133—67 , residue on screen 0.42 mm — 5 percent);

f )  m odernized turfurol—acetone monome r (FAN) of the Ferganskiy

Chemical Plant for Furan Compounds ;

q) a hardener — benzosulfonic acid (BSK) of the Novomoskovskiy

Chemical Plant, TY No. GA P—V— 25—66.

PL (’partion of the polyme r—concrete was done by standard

4 techn cloqy in accordance with the Ferganskiy ONIL. (Odessa Scientific ~

Research Institute) and TsNllPodzemshakhtstroy (Central Scientific
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Research , P lann ing  and Design I n s t i t u t e  of Undergroun d Nine

Ccnsttuction).

The ingredients of FAN polymer—concrete were selected

- 
experiment ally on the principle of the greatest density of the

mixture, the smallest expenditure of resin, and the necessary

miscibility. After preparation, part of the specimens were subjected

to dry heating at a temperature of +80°C f cc  a period of 24 hours , =

and t he  rest were kept in normal  roc m cond i t io r s  un t i l  the test. It

is i n ter e s t i n g  to note tha t  the  par t  of ~be specimens whic h were

s u b j e c ted  to heat t r ea tmen t  and which  have  in their  com position fine

beach ~ ind or its mix t ure wi th  coarse sand had traces of swel l ing  on

all s ide  faces as a result  of the e x a m i n a t i o n , although such was not

the case w i t h  the specimens which were not subjected to d r y  heat.

This ir e an s  that in this case heating was an accelerator of the

react ion between the hardener and the carbonate particles.

A f t e r  the  examina t ion ,  the (4x4x4 cm specimen—cubes wh ich  were

subjected to heat treatment and the specimens which were kept  under

normal room conditions for periods of 7 and 28 da ys were tested for

compr ession in a hydraulic press with a speed of application of a -
(

load equal to 10—15 kg/cm2 per second. Furtherucre, on lsxl$x16 cm

spec im ens—pr i sms  we determined the modulus of elasiticity of the FAN

polymer—concrete with compression.
4
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Altogether 22 com pcunds were tested w i t h  the use of both  the

beach sand themselves and their mixtures with other materials. The

most characteristic of the studied compounds, and also the test

results, are presented in the table.

C o m p a r i n g  the indicators of the studied compounds, it is easy to

note that the use of fine beac h sand, an d also its mixt ures with

coarse sand as aggregates for FAN polymer—concret e, is impermissable,

since t he  h igh  content of carbonat e part icles leads to swel l ing  of

the mixture and , although the latter will harden , the strength and

modul t.s oi elasticity with compression is ins ign i f i can t.  So to talk
k .~

in general about FAN polymer—concrete of such lcw strength with its

com para-’-ively high cost does not make economically or technically

subst antiated sense. We can talk to some degree on the use of l ight ,

svcll en, and hardened polymer—concrete in this case. This question

requir.~~ special consideration and , in the cpinion of the author,

such a po lymer— concret e will hardly have other valuable indicators 1’
- 

whic h FAM polymer—conc retes generally have.

With the use of only coarse beach sand as an aggregate swelling

4 is not observed. This is explained , apparen tly, by the fac t that the

carbonate particles in coarse beach sand are in the form ot coarse

)

4,
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shelly particles with low specific surface and strong natural

cohesicu, and reactions in this case do not occur.

The  picture sharply changes with the replacement of the fine

beach sand by fine quartz sand. The strength and modulus of

elast icity grow not iceably. Compou nds cn granitic gravel and mixtures

of beach sand where the fine beach sand does not exceed the amount of

15 percent by weight also possess sufficiently high indicators.

Particularly effective are the additives quartz meal (8—10 percent by

weight ) , fluosilicate of sodium ( 2 ]  or “Arzamit-S” powder,

recommended by the author (2— 3 percent by weight).

Of the two additives a preference should ~e given to the

addit ive “Arzamit—5” pow der, since the addition of fluosilicate of

sodium to mixture s with beach sand for an unknown reason led to a

still more intensive swelling, while at the same time the addition of
H

“&rzanit—5” powder, although having less effect on strength, serves -
-

as sort of an “extinguisher” of swelling.

I
As is shown in further studies, the addition of “Arzamit—5”

powder also leads to an increase of water resistance of the FAN

polymer—concrete. This is explained by an increase of density of tb

mixture and the presence of ground graphite in the powder, which adds

hydrophobic qualities to the concrete.

FTD-ID(RS)I- 1588 76
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Conclusions

1. Fine beach sand as independent aggregates for FAN

polymer—concrete is disadvantageous. Their use is permitted in

quanti ty no more than 15 percent by weight for the mixture of

granitic gravel, coarse beach sand, and finely—ground aggregates.

2. Coarse beach sand, because of the increased hollowness, musti

be used with additicns of finely—ground aggregates. Fine beach sand

is not suitable as such an additive.

Figure. Table of the studied compounds of the ~ AN polymer — concrete ol

reach sands

Key: 1.. Components of the polymer—concrete. 2. Number of the studied
ll

comp ound s of FAN polymer—concrete (in percent 
~
y weight). 3. Graniti~

grave l .  4. Coarse beach sand. 5. Fine teach sand. 6. Fine quartz

sand. 7. Quar tz  meal.  8. Fluosilicate of sodium.  9. “&raz.it—5”
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powder. 10. FAN monomer. 11. Hardener — b€nzo~ ulfonic acid. 12. Some

tf ld icd tor .~ of the  P A M po lymer—concre te  w i t h  t h e  use of beach sand.

13. V o l u m e t r i c  weig ht , g/cm 3. 14. Compr ess icn  str engt h , kg/cm 2 ,

after. 15. 7 days. 16. Dry heating. 17. Modulu s of elastic ity,

kg/cm 2x lO 3 , after heating .
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