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This study comprehensively investigates the effect of volcanic trass (tuff) on the
Trass, fundamental properties of Portland cement—based dry construction mixes. X-ray
Pozzolan, phase analysis revealed a high content (81%) of the active glassy phase in its

composition, confirming its high pozzolanic potential. The research demonstrated
. that replacing 10-15% of the quartz sand by weight in the mix with finely ground
mix, trass significantly improves the technological properties of the material. In
AdheS'On’ . particular, the workable life (setting time) of the mortar increased from 8 to 11
Moisture sorption, hours, and its plasticity was enhanced.

Portland cement The results of mechanical tests indicate that although the addition of trass leads
to a certain reduction in the strength of the hardened mortar at the early stage (7
days), these values are restored after 28 days of curing or even exceeded when an
optimal content (15%) is used. This behavior is associated with the gradual
development of pozzolanic reactions and the formation of additional calcium
silicate hydrate (C—S—H) phases due to the binding of free calcium hydroxide
(Ca(OH)2). One of the most significant positive effects of trass is a 22—26% increase
in adhesion strength to the surfaces of various construction materials (concrete,
ceramics, and natural stone).

In addition, the moisture-regulating capacity of the material increases
substantially: at a relative humidity of 90%, the sorption moisture content rises from
1.5% to 3.2% (approximately twofold). This enables the effective use of the
developed mortar in high-humidity environments, such as bathrooms and
basements.

Consequently, the use of Kemerli trass at a content of 10—15% as a pozzolanic
additive replacing quartz sand in dry construction mixes is recommended. This not
only provides improved workability and high adhesion properties but also makes
the mortar a promising functional material for applications under humid conditions.

Dry construction
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Acar sozlor: ANNOTASIYA

Bu todqiqat isinds vulkanik tras siixurunun (tras) portlandsement asasli quru insaat
Tras, qarisiqlarinin asas xassoloring tosiri hartorafli 6yronilmisdir. Rentgen-faza analizi
Pozzolan noticosindo torkibindo yiiksok miqdarda (81%) aktiv siiso fazanin olmasi agkar
Quru arl, ) edilmisdir ki, bu da onun yaxs1 putsolan potensialini tasdiq edir. Todqiqat zamant
Yaplsilna 314, miioyyan edilmisdir ki, qarisigin torkibindaki kvars qumunun ¢akisinin 10-15%-ni

inco Uyldilmiis tras ilo oavoz etmok materialin texnoloji xassalorini ohomiyyatli
doracados yaxsilagdirir. Xiisusilo, mohlulun islok vaziyyotdo qalma miiddati (tutma
Portlandsement miiddoti) 8 saatdan 11 saata qodor uzamus, plastikliyi artmisdir.

Mexaniki sinaqlarin naticolori gostorir ki, tras alavesi ilkin marhalada (7 giin)
borkimis mohlulun méhkomliyindo miioyyon azalma sobab olsa da, 28 giinliik
barkimadan sonra bu gostaricilar barpa olunur va ya optimal (15%) miqdarda slava
zamani hotta kego bilir. Bu, putsolan reaksiyalarinin todricon bag vermosi vo
sorbost kalsium hidroksidin (Ca(OH)2) baglanmasi noticosindo olave kalsium-
silikat-hidrat (CSH) fazalarinin amolo golmasi ilo baglidir. Trasin on shomiyyatli
miisbat tosirlorindon biri miixtalif tikinti materiallarinin (beton, keramika, tobii
das) sothino yapisma giicliniin 22-26% artmasidir. Bundan olavo, materialin
rlitubot-idaraedici funksiyasi kaskin ytiksalir: 90% nisbi riitubatli miihitds sorbsion
nam qabiliyyati 1.5%-don 3.2%-0 qadar (toxminon 2 dofo) artir. Bu, hazirlanmis
mohlulun yiiksok riitubotli miihitlordo (vanna otaqlari, zirzomilor) effektiv
istifadasine imkan verir.

Natica etibarilo, Komorli trasinin 10-15% miqdarinda quru insaat qarisigi
torkibinds kvars qumu ovozino putsolan olave kimi istifade edilmosi tovsiya
olunur. Bu, moahlula nainki yaxsi islonms va yiiksok yapigma xassalari verir, hom
do onu nomli goraitds totbiq tiglin perspektivli funksional materiala gevirir.
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Kiarouesnle ciioBa: | AHHOTAILIUA

B nmanHOW paboTe BCECTOPOHHE MCCIIENOBAHO BIMSHHE BYJIKAHMYECKOTO Tpacca Ha
OCHOBHBIC CBOWCTBA CYXHX CTPOHTEJIBHBIX CMECEil Ha OCHOBE IMOpTJIaHILEMEHTa. B

JOURNAL

Tpacc, pe3ynsTare peHTreHo(a30BOro aHaIH3a YCTAHOBIEHO HAIMUYHE BBHICOKOTO CONEPKAHHS
Hynmooas, aKTUBHOH CcTekI0006pa3Hoii (assl (81%), UTO MOATBEPAAET BHICOKMIl ITYLIIONAHOBBIH
Cyxue CTPOUTEIBHBIC | moTeHIMal JaHHOTO MaTepuana. B Xoje Mcclie0Banus BEIIBICHO, 9TO 3aMmelrerne 10—
cMecH, 15% Maccel KBaplEBOrO MecKa B COCTaBE CMECH TOHKOM3MENFIEHHBIM TPACCOM
Asresus, IIPUBOANT K CyIIECTBEHHOMY YJIYUIIEHMIO TEXHONOTHYECKHX CBONCTB MaTephana. B

YaCTHOCTH, BPEMS COXPAHEHHS pabOTOCIIOCOOHOTO COCTOSIHUS PACTBOPA YBEIUIUBACTCS
¢ 8 10 11 yacoB, a Tak:Ke MOBBIIIAETCS €r0 IIACTUYHOCTD.

[MopTnananeMenT Pe3ynbraThl MEXaHHYECKHX MCIBITAHHI MTOKa3bIBAIOT, YTO, HECMOTPSI Ha HEKOTOPOE
CHIDKEHHE MPOYHOCTH 3aTBEPJCBIIEr0 pacTBopa Ha paHHed craguu (7 CyTOK) IpH
BBEJICHUH Tpacca, rmocie 28 CyToK TBEpACHHs JaHHBIE TI0Ka3aTeNN BOCCTAHABIMBAIOTCS
00 naXke MPEBHINIAIOT UCXOIHBIE 3HAYSHUS TIPH ONTHMAIBHOM COZIepKaHUU T00aBKH
(15%). Oto 00ycnoBIEHO MOCTENECHHBIM INPOTEKAHHEM IIYIIOTAHOBBIX PEAKIUH H
0o0pa3oBaHMEM JOMIOTHUATENBHBIX (a3 ruapocunnkaToB Kanblus (C—S—H) B pesynsrare
cBs3bIBaHMs  cBOOOmHOro ruapokcuga kameimsa (Ca(OH).). Omaum w3 Hamboree
3HAYUMBIX TIOJOXKHUTEIBHBIX 3(P(EKTOB NPUMEHEHMS Tpacca SBISETCS YBEINYCHHE
HNPOYHOCTH CIEIUICHUS C IOBEPXHOCTSAMH Pa3JIMYHBIX CTPOUTENBHBIX MaTepHaioB
(6etoH, kepaMyKa, IPUPOIHBII KaMeHb) Ha 22—26%.

Kpome TOro, CcyIiecTBEHHO BO3pacTaeT BIAroperylImpyomas CrnocoOHOCTh
Marepuaa: Npu OTHOCUTEIbHOM BIaxHOCTH Bo3ayxa 90% copOILMOHHAs BIIaXXHOCTh
yBennuuBaercs ¢ 1,5% 1o 3,2% (mpumepHo B 2 pasa). ITo obecreunBaeT BO3MOXXHOCTb
3Q(PEeKTUBHOTO TPHUMEHEHUS pPa3paOOTaHHOTO PAcTBOpa B YCIOBHUSX IOBBIIICHHON
BJIQKHOCTH (BaHHBIE KOMHATHI, TIO/{BATIbHBIC TOMEIICHNS ).

B pesymbrarte pexoMeHIyeTcs HCIONB30BaTh Tpacc MecTopokaeHus Kemepinn B
xonmaectBe 10—15% B cocTaBe Cyxux CTPOUTENBHBIX CMECeH B Ka9eCTBE MTYIIIOTaHOBOM
n00aBKM B3aMEH KBapIEBOTO IeCKa. OJTO HE TOJBKO OOECIeYMBaeT YIydIISHHYIO
y000YKIIaIbIBAEMOCTh ¥ BBICOKHE a[re3HOHHBIE CBOICTBa pacTBOpa, HO M JIeNaeT ero
MEePCHEKTUBHBIM  (DYHKI[MOHANBHBIM MAaTepHaJOM JUII NPUMEHEHHs B YCIOBHSIX
MOBBIIICHHOHN BIIQ)KHOCTH.
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THE INFLUENCE OF TRASS ON THE PROPERTIES OF PORTLAND CEMENT-BASED DRY CONSTRUCTION MIXES

1.Introduction

The use of ready-mixed dry construction mixes in modern construction practice is
steadily increasing [Jativa et al., 2022]. Their main advantage lies in ensuring a stable
composition and consistent quality under precise control during the production process.
Such mortars typically consist of a binder (e.g., Portland cement), a filler (quartz sand), and
special modifiers that regulate workability properties [Bajenov, 2011].

With increasing market demands, the development of new types of dry mixes suitable
for application in areas with high humidity and strict sanitary requirements (bathrooms,
basements, kitchens) has become particularly relevant. Such materials should possess not
only sufficient mechanical strength but also additional functionalities, such as antifungal
activity and moisture regulation. For this purpose, the use of pozzolanic active additives,
which enter into secondary reactions with cement hydration products and thereby increase
the density and durability of the material, is considered effective [Mecay et al., 2012]. In
this study, the effectiveness of trass from the Kemerli deposit in Azerbaijan as such a
pozzolanic additive is investigated.

The mechanism of pozzolanic activity primarily involves the binding of free calcium
hydroxide (Ca(OH).), released during the hardening of the binder, with silicon and
aluminum oxides, resulting in the formation of additional strong and durable hydration
products [Nikolayenko, 2014]. As a result of this process, the pore structure of the material
becomes more refined, its resistance to chemical effects is enhanced, and strength
development continues over time [Hossain, 2005]. In addition, finely dispersed pozzolanic
particles, due to their moisture absorption capacity, are capable of temporarily regulating
the moisture balance of the surrounding environment [Berry & Malhotra, 1980].

In cement systems containing pozzolanic additives, the initial hardening process begins
as a result of the interaction between the main cement phases and water. This interaction
leads to the formation of calcium hydroxide (Ca(OH).), high-basic calcium silicates, as well
as calcium aluminate and ferrite hydrates [Taylor, 1997]. The reactive amorphous silicon
and aluminum oxides (SiO. and Al:Os) present in the mineral pozzolanic additive
subsequently enter into secondary reactions with these initial hydration products,
particularly with free calcium hydroxide (lime) [Massazza, 1998]. This process reduces the
concentration of calcium ions in the liquid phase of the system, resulting in the formation
of more stable and less basic calcium silicate hydrate (C—S—H) phases, such as tobermorite-
like compounds [Lothenbach et al., 2011].

At the same time, high-basic calcium aluminate hydrates react with active SiO: to form
calcium aluminosilicate hydrates (for example, stratlingite or hydrogarnet-type
compounds). These compounds, especially in the presence of sulfate ions, enhance the
resistance of cement systems to sulfate attack [Shi & Day, 2001]. The binding of calcium
hydroxide by pozzolanic particles significantly reduces the amount of free lime present in
the mortar. This, in turn, leads to increased durability of mortars or concretes produced using
pozzolan-modified cements when exposed to the destructive effects of fresh and mineral
waters [Mehta & Monteiro, 2014].

Highly dispersed pozzolanic particles possess a large number of active surface sites.
This not only increases their chemical reactivity but also enables them to exhibit high
sorption (e.g., hygroscopic) capacity [Snellings et al., 2012]. Thus, pozzolans play an
important role not only in the chemical reactions that modify the composition of the binder
matrix but also in regulating moisture within the system. They can absorb additional
moisture, facilitating the continuation of hydration processes, or temporarily retain excess
moisture, thereby regulating ambient relative humidity. Moreover, the participation of water
surrounding pozzolanic particles in chemical reactions causes a slight increase in their
volume (swelling), which contributes to greater density and compaction of the hardened
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matriX. The resulting denser structure hinders the penetration of aggressive media (salts,
acids) into the material and thus ensures long-term durability [Neville, 2011].
2.Experimental Methodology

Since the activity of the additive determines its dosage, the activity of Kemerli trass was
first determined using the lime absorption method from a standard lime solution [ASTM
C618, 2022; European Committee for Standardization, 2012]. The activity of the trass was
found to be 82 mg CaO/g. The chemical composition of the trass was analyzed using an S8
TIGER spectrometer (Bruker, Germany) [Table 1], while its mineralogical composition was
examined using a Miniflex 600 X-ray diffractometer (Rigaku, Japan) with a copper anode
[Figure 1; Table 2]. According to the results of X-ray phase analysis, the mineral
composition of the Kemerli trass used in the study is mainly represented by an active glassy
phase (81%), feldspar (8%), and quartz (8%). The high content of the glassy phase further
confirms the high activity of the trass.

000,
2000
WUUUMW %
10 20 30 40 50 60
b=,

Ao, Nal A 208 |, 0107 155

Intensity (cps)
o

&0 ‘
|

|
10 20 0 40 50 60

2-theta (deg)

Figure 1. Diffractogram of the trass.

Kemerli | Kemerli Trass Mineralogical Composition of Kemerli Trass, mass %
Trass Quartz Feldspar Hematite Volcanic glass | Total
8 8 3 81 100

Table 1. Mineralogical Composition of the trass

Kemerli | Chemical Composition of Kemerli Trass, mass %
Trass Na;O | MgO | Al0s | SiO» K20 Ca0o FeO Total
3,72 1,15 1465 | 70,68 |3,95 2,60 3,25 100

Table 2. Chemical Composition of the trass

The base dry mix formulation (40% Portland cement, 59% quartz sand, and 1% polymer
modifiers) was modified by adding finely ground trass in amounts of 5%, 10%, 15%, and
20% by weight relative to the quartz sand. The workability properties of the obtained mixes
(normal consistency, setting time, and density), adhesion strength to various surfaces
(concrete, ceramic, and stone), and moisture sorption capacity after hardening were
determined using standard methods.
3.Discussion of Research Results

To determine the optimal amount of trass in dry mixes, finely dispersed trass (in our
experiments, the residue on the 0.8 mm sieve did not exceed 15%) was introduced into the
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adopted Portland cement—based dry mix composition (Portland cement 42.5 MPa (Garadag
Holcim cement plant) — 40%, quartz sand — 59%, polymer additive — 0.8%, cellulose
additive — 0.2%) in amounts of 5%, 10%, 15%, and 20% as a replacement for quartz sand.
Subsequently, X-ray phase analysis of the hydration products was carried out, and the
content of free CaO was determined.

The results of the analyses showed that replacing quartz sand with trass beyond the 10—
15% range is not expedient. Above this interval, no further reduction in the content of free
CaO is observed. At the same time, the granulometric composition of the system is
disturbed, which negatively affects the mechanical properties of the hardened coating [Table
3; Table 4].

Port-land | Quartz | Tras | Normal | Open time Plasticity, | Mortar
cement, % | sand, % | s, % | consiste Initial, | Final, cm density,
ncy, % | min | hour kg/m?
40 59 - 27 48 8 8 1790
40 54 5 28 53 9 8 1787
40 49 10 30 60 10 9 1780
40 44 15 31 68 11 9 1776
40 39 20 34 73 13 9 1770

Table 3. Technological Properties of Dry Mixes with Trass Additive [ASTM C230/C230M, 2021]

Portland | Quartz | Trass, | %  CaO | Flexural strength | Compressive

cement, | sand, % content in | limit, MPa strength limit,
% % 7-day MPa

hydration | 7- 14- | 28- | 7- 14- | 28-

product day |day |day |day |day |day
40 59 - 54 0,85 | 1,70 [ 250 | 10,2 | 12,6 | 16,5
40 54 5 3,8 0,78 | 168 [250 | 10,0 |12,2 | 16,4
40 49 10 2,0 0,76 | 165 (244 |98 |125 |16/4
40 44 15 0,7 0,75 | 164 [253 |95 |122 |16,4
40 39 20 0,7 0,75 | 160 (252 |84 |12,2 |156

Table 4. Strength of Construction Mortars Based on Dry Construction Mixes Containing Volcanic
Ash (on a Dense-Structured Substrate)

Based on Table 3, as the trass content increased, the normal consistency of the mortar
gradually rose from 27% to 34%. This increase can be attributed to the finer, dispersed trass
particles having a larger specific surface area than quartz sand, which leads to higher water
demand. An extension in the workable life (setting time) of the mortar was also observed:
the initial setting time increased from 40 to 65 minutes, and the final setting time extended
from 8 to 13 hours. This is particularly beneficial for large-area applications, as it facilitates
easier handling of the mortar. A slight increase in the plasticity index (from 8 cm to 9 cm)
was also recorded. However, due to the high water demand of trass and the increase in its
fine fraction, a minor decrease in the density of the fresh mortar (from approximately 1800
kg/m3 to 1775 kg/m3) was observed.

The strength results presented in Table 4 reflect the characteristic behavior of pozzolanic
additives. After seven days of curing, an increase in trass content led to a decrease in both
flexural strength (from 0.85 MPa to 0.75 MPa) and compressive strength (from 10.2 MPa
to 8.4 MPa). This is because, in the early stages, cement hydration plays the primary role in
strength development, while pozzolanic reactions of trass have not yet fully progressed. This
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assumption is confirmed by the sharp reduction in free CaO content in the 7-day hydration
product (from 5.4% to 0.7%), indicating that trass had already begun actively binding free
calcium hydroxide.

However, after 28 days of curing, the situation changes. Flexural and compressive
strength values converge for all compositions and, in the sample with 15% trass addition,
can even slightly exceed the initial composition values (flexural strength: 2.50 MPa vs. 2.53
MPa; compressive strength: 16.5 MPa vs. 16.4 MPa). This trend is associated with the
contribution of pozzolanic reactions over time: the binding of CaO results in the formation
of additional calcium-silicate-hydrate (CSH) phases and increased matrix density,
enhancing long-term strength.

Consequently, considering the deterioration of granulometric composition (reduction of
the coarse filler fraction) and the excessive drop in early-age strength for trass additions
above 15%, it can be concluded that the optimal replacement range is 10-15%. Within this
range, the mortar retains favorable workability while long-term mechanical properties
improve.

One of the most significant positive effects of trass is the increase in adhesion strength
to the surfaces of various construction materials. In particular, the formulation containing
15% trass demonstrated significantly higher adhesion on ceramic and natural stone
substrates [Table 5]. This can be attributed to the better penetration of finely dispersed trass
particles into minor surface irregularities, resulting in a denser physico-chemical bond.

Portland | Quartz | Trass, | Adhesion, MPa
gement, (S)a”d' % Concrete Ceramic brick | Sawn stone
/0 /0 substrate substrate substrate
7- 14- | 28- | 7- 14- | 28- | 7- 14- | 28-
day | day | day | day | day | day | day | day | day
40 59 - 18 (19 (2,7 (21 |26 |33 |19 |19 |31
40 54 5 19 (20 (29 (2,127 |37 |158 |20 |35
40 49 10 21 123 |32 |23 |32 |39 |157 |25 |37
40 44 15 22 |27 (33 |26 |34 |41 |156 (28 (39
40 39 20 21 |27 |32 |26 |33 |38 [152 |28 |36

Table 5. Adhesion of Trass-Modified Construction Mortars to Substrates of Various Natures after
28 Days of Curing in Dry Air Conditions, MPa [European Committee for Standardization, 1999].

4.Comparison of Results Across Different Substrate Materials

An increase in adhesion strength was observed for all three substrates (concrete, ceramic
brick, and sawn stone), although the degree of increase varies depending on the substrate
[Silva et al., 2020]. The highest absolute increase and most effective results were obtained
on the ceramic brick substrate. After 28 days of curing, the formulation with 15% trass
addition exhibited an adhesion strength of 4.1 MPa, approximately 24% higher than that of
the additive-free composition (3.3 MPa). This difference can be explained by the relatively
porous and hydrophilic surface of ceramic, which allows better wetting by the finely
dispersed trass particles and enhances physico-chemical interactions.

Adhesion strength also increased significantly on the sawn stone substrate (from 3.1
MPa to 3.9 MPa, approximately 26%), likely due to good mechanical interlocking of trass
particles with the natural rough surface of the stone.

Although the increase on the concrete substrate was comparatively smaller (from 2.7
MPa to 3.3 MPa, approximately 22%), it remains notable. Better adhesion is expected with
ceramic and sawn stone than with dense, smooth-surfaced concrete.
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5.Mechanism explanation

The observed increase in adhesion strength can be attributed to several factors:

1. Compared to coarse quartz sand fractions, finely dispersed trass particles penetrate
deeper into microscopic imperfections and pores of the substrate surface, creating a
“keying” effect and strengthening the mechanical bond.

2. The pozzolanic activity of trass occurs not only in the bulk but also at the substrate-
mortar interface. Free Ca(OH): released during cement hydration can react with both the
silicon/aluminum oxides in trass and surface atoms of some substrates, contributing to
stronger chemical bonds at the interface.

3. Trass addition helps the mortar achieve a lighter and more homogeneous structure,
reducing voids at the contact area and increasing the contact surface with the substrate.

The table data indicate that adhesion strength reaches its maximum with 15% trass
addition. A slight decrease is observed with 20% addition, likely due to excessive particle
density and further deterioration of the granulometric composition. Consequently, for
applications requiring high adhesion (e.g., tile adhesives, repair mortars), a 10-15% trass
replacement is considered optimal.

These results confirm that trass positively affects not only strength but also functional
qualities that ensure reliable bonding of mortar with structural elements.

Finally, based on the pozzolanic nature and high dispersity of trass, its moisture
absorption capacity was evaluated. Experiments showed that trass addition increases the
moisture retention of hardened mortar in a high relative humidity environment (90%) by 2—
3 times. This indicates that the mix could help regulate ambient moisture fluctuations when
used as a wall coating in humid rooms. The performance of the studied construction mortars
under humid conditions was evaluated according to their sorption moisture capacity in
accordance with GOST 24816-81.

Portland cement, | Quartz sand, % | Trass, % | Sorption moisture at 90%
% relative air humidity, %
40 59 - 15

40 54 5 2,5

40 49 10 2,8

40 44 15 3,2

40 39 20 34

Table 6. Sorption Moisture of Hardened Construction Mortars

Results [Table 6] show that replacing the quartz sand in the composition with trass leads
to a sharp increase in the amount of moisture the material can sorb in a 90% relative
humidity environment. The sorption moisture of the initial, trass-free formulation is 1.5%.
With a 5% trass addition, this indicator rises to 2.5%, and with 15% trass, it reaches 3.2%.
A maximum sorption moisture of 3.4% was recorded with a 20% addition. This represents
an approximate 2.3-fold increase.

This significant rise in sorption capacity is directly related to the physico-chemical
nature of trass [Woloszyn & Rode, 2008]:

1. Finely dispersed and amorphous-structured trass particles possess a much larger
internal and external surface area compared to quartz sand. This provides them with more
active centers for absorbing and retaining atmospheric moisture.

2. The additional hydration products (CSH phases) formed as a result of pozzolanic
reactions lead to the creation of finer and more numerous capillary pores within the cement
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matrix. These micropores create ideal conditions for moisture sorption through capillary
condensation.

3. The hydrophilic properties of the amorphous silicon and aluminum oxides in the
trass composition further enhance its ability to attract water molecules.

The substantial increase in sorption moisture indicates that coatings produced from
trass-modified dry mixes can act as a kind of natural "moisture regulator.” This creates a
number of practical advantages:

— In high-humidity environments (bathrooms, basements, kitchens), the wall coating
can absorb excess moisture, preventing an excessive rise in ambient relative humidity. When
humidity decreases, it gradually releases the sorbed moisture, protecting the environment
from drying out.

— Reducing surface moisture condensation lowers the risk of moisture freezing and
spalling within the wall and creates unfavorable conditions for the development of mold
spores.

— Active moisture management improves the overall hygienic condition of the room
and enhances living comfort.

Table 6 shows that the increase in sorption moisture is nearly linear with the increase in
trass content. However, as discussed in previous sections, replacement above 15% requires
certain compromises in other technological and mechanical properties. Therefore, for
applications requiring high moisture regulation, a 10-15% trass replacement also provides
an optimal balance.
6.Conclusion

Thus, Kemerli trass not only improves mechanical strength and adhesion but also
comprehensively enhances the performance qualities of the material by imparting an active
moisture-regulating function. This transforms it into a valuable local raw material resource
for developing a new generation of environmentally friendly and functional dry construction
mixes intended for humid environments.

The research results demonstrate that Kemerli trass can be used as an effective and
prospective pozzolanic additive in Portland cement-based dry construction mixes.
Specifically, trass replacing 10-15% of quartz sand improves the workability quality and
adhesion strength of the mortar, while also increasing the moisture sorption capacity of the
hardened product. This provides a basis for recommending it as a constituent component of
a new generation of functional dry mixes designed for use under conditions of high
humidity.
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