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1. KONU

“EASY WALL BRICK” firmasi adina saym Niliifer EROL DEMET tarafindan ITU Insaat
Fakiiltesi Dekanligi’na yapilan 22/02/2022 tarihli bagvuruyla, “Easy Wall Brick” isimli briket/tugla
duvar elemanlarinda g¢esitli deneyler yapilmasi istenmistir. Ayrica s6z konusu duvar elemanlarinin,
standart ve balistik olarak isimlendirilen iki farkli tirde olduklar1 ve bunlardan balistik olarak
isimlendirilen duvar elemanlarinda mermi direnci deneylerinin yapilmis oldugu ifade edilerek,

yapilmis olan bu deneylerin sonuglarinin incelenmesi de talep edilmistir.

Bu rapor, ITU Ingaat Fakiiltesi Dekanligr'min 22/02/2022 giinlii, 1036052 nolu onayi
dogrultusunda, s6z konusu yapi elemanlar: iizerinde laboratuvarda gesitli deneyler yapilmistir.
Ayrica “Easy Wall Brick” firmasinin tarafimiza sundugu “7Tekno Poligon™ isimli atis poligonunda
yapildig1 ifade edilen mermi diren¢ sonuglarina ait mevcut rapor incelenmis, bu kapsamda
tarafimiza iletilen ¢ok sayidaki fotograf ile bazi video goruntiileri de -degerlendirilmistir. S6z
konusu duvar malzemelerinde yapilan deneyler ile tarafimiza iletilen mermi direnci deney

sonuglarina dayanilarak varilan goériis ve kanaatler gergevesinde bu teknik rapor hazirlanmistir.

2, ITU INSAAT FAKULTESINDE YAPILAN DENEYLER

2.1. Gonderilen Numuneler

Incelemeye konu duvar malzemelerinin standart ve balistik olarak iki tiirde oldugu ve betondan
imal edildikleri belirtilmistir. Iki tiirden de birer adet numune génderilmis olup numunelerin anma
boyutlar1 50x25x12,5 cm’dir. Duvar elemanlarinin yiikseklikleri boyunca (en kisa dogrultuda)

sekiz adet nispeten kiigiik dairesel bosluk bulunurken, ti¢ adet de daha biiyiik ¢apli bosluk yer
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almaktadir. Elemanlarin alt yiizeylerinde, uzun dogrultu boyunca devam eden bir de kanal
mevcuttur. Ust yiizeylerde ise bilyiik bosluklardan iki tanesinin ¢evresinde toplam dért adet ¢ikint:
bulunmaktadir. Yukarida tanimlanan bu duvar elemanlar1 Fotograf-1’de goriilmektedir. Bu
elemanlarin tiretimi sirasinda alinan 10x10%10 cm boyutlu beton kiip numuneler de duvar
numuneleri ile birlikte gonderilmistir. Kiip numunelerin kaliplardan ¢ikartildiktan sonra
getirildikleri belirtilmis olup, deney giiniine kadar numuneler ITU Insaat Fakiiltesi Yap1 Malzemesi

Laboratuvarinda 20°C sicakliktaki kirece doygun su i¢inde kiir edildi.

&

Fotograf-1: Briket/tugla duvar elemanlari

2.2. Yapilan Deneyler
2.1.1. Birim Agirlik

Gonderilen duvar elemanlarinin birim agirhiklarini elde etmek i¢in numunelerin kuru agirliklar ve
hacimleri ITU Insaat Fakiiltesi Yap1 Malzemesi Laboratuvarinda tespit edilmis, sonrasinda kuru

birim agirliklar1 hesaplanmis olup elde edilen sonuglar Tablo-1’de gosterilmektedir.

Tablo-1. Duvar malzemelerinin kuru birim agirliklar

Kuru Birim Hacim Agirlik
Numune Tiirt
(kg/m?)
Standart 2476
Balistik 3430
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2.1.2. Basin¢ Dayaninu

Gonderilen kiip numuneleri iizerinde basing deneyi TS EN 12390-3 (Tiirk Standardi TS EN 12390-
3 Beton-Sertlesmis beton deneyleri-Boliim 3: Deney numunelerinde basing dayanimmn tayini)
standardina gore ITU Ingaat Fakiiltesi Yapi Malzemesi Laboratuvarinda gerceklestirilmistir. Elde

edilen deney sonuglar1 Tablo-2’de gosterilmektedir.

Tablo-2. Duvar malzemelerinin basing dayanimlari

Numune | Numune | Numune Boyutlari Kirilma Kiip Basing Dayanimi
Tiirii No (mm x mm) Kuvveti (kN) (N/mm?)
1 100 x 100 x 100 491 49,1
Standart 49,2
2 100 x 100 x 100 494 49,4
1 100 x 100 x 100 592 59.2
Balistik 59.3
2 100 x 100 x 100 595 59,5

2.1.3. Yarmada Cekme Dayaninu

Gonderilen kiip numuneleri iizerinde yarmada ¢ekme deneyi TS EN 12390-6 (Tiirk Standard: TS
EN 12390-3 Beton-Sertlesmis beton deneyleri-Boliim 3: Deney numunelerinde yarmada ¢ekme
dayanminin tayini) standardina gére ITU Ingaat Fakiiltesi Yapi Malzemesi Laboratuvarinda

gergeklestirilmistir. Elde edilen deney sonuglar1 Tablo-3’de gosterilmektedir.

Tablo-3. Duvar malzemelerinin yarmada ¢ekme dayanimlar

Numune | Numune | Numune Boyutlari Yarma Yarmada Cekme
Turii No (mm X mm) Kuvveti (kN) Dayanimi (N/mm?)

1 100 x 100 x 100 73,1 4,7

Standart 4,7
A 100 x 100 x 100 Bl 4.8
1 100 x 100 x 100 1.9 5,0

Balistik 5,1
2 100 x 100 x 100 81,5 52
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2.1.4. Agirlik¢ca Su Emme Orani

Gonderilen duvar elemanlarmin birim agirliklarini elde etmek igin numunelerin kuru ve suya
doygun agirliklar1 ITU Insaat Fakiiltesi Yapi Malzemesi Laboratuvarinda tespit edilmis, sonrasnda

agirlik¢a su emme oranlar1 hesaplamis olup elde edilen sonuglar Tablo-4’de gésterilmektedir.

Tablo-4. Duvar malzemelerinin agirlik¢a su emme oranlari

Agirlikca Su Emme Orani
Numune Tiirii
(%0)
Standart 4.5
Balistik 2:5

3, TEKNOPOLIGON FiRMASI TARAFINDAN VERILEN MERMI DIiRENC
RAPORU

“Tekno Poligon” isimli atis poligonu tarafindan diizenlenmis olan Mermi Direnci Deney Raporu
“Easy Wall Brick™ firmasi tarafindan heyetimize iletilmistir. Bu raporda, soz konusu “balistik”
olarak isimlendirilmis duvar elemanlari kullanilarak bir duvar 6riildiigii ve TS EN 1523 standardina
gdre Mermi Direnci deneyi yapilmis oldugu belirtilmektedir. Rapor ekinde cesitli fotograflar da
verilmis olup, ayrica “Easywall Brick” firmasi tarafindan da mermi direnci deneyleri sirasinda
cekilmis cok sayida fotograf ve video goriintiileri de tarafimiza verilmistir. Bu kapsamda, farkli
ozelliklerdeki atesli silahlar ile duvara farkli mesafelerden iiger defa isabetli atiglar yapilmis oldugu
“Tekno Poligon” tarafindan diizenlenmis rapordan anlasilmaktadir. Atesli silahlardan ilk ikisi
(Glock ve MP5) ile yapilan atiglarda beton duvar elemaninda yiizeysel kabuk atmalar oldugu, diger
silah (Sniper 762x51) ile iki farkli tiirde mermi kullanilarak yapilan atislarda ise beton yiizeyinde
yaklasik 1,5 cm derinlige kadar ulasan gukurlar meydana geldigi ancak yakin mesafaseden yapilan
atiglarda higbir merminin balistik duvar elemanlarini delip gegemedigi raporlarda belirtilmektedir.

S6z konusu rapor Tablo-5’de 6zetlenmektedir.
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Tablo-5. “Tekno Poligon™ isimli atis poligonu tarafindan diizenlenmis olan “Balistik” isimli
duvar i¢in hazirlanmis mermi direng raporu

Silah tipi ve mermi Mermi ¢ikis s at{s =
mesafesi Atis sonrasi gozlem
capi hiz1 (m/sn) i)
5 Yiizeysel kabuk atma
Glock —
370 10 Yiizeysel kabuk atma
9 mm tabanca
15 Yiizeysel kabuk atma
5 Yiizeysel kabuk atma
MPS5 —
. 400 10 Yiizeysel kabuk atma
9 mm (fmj) silah
15 Yiizeysel kabuk atma
Sniper 762x51
yivli av tiifegi — 800 15 1,5 cm derinlikte gukur
soft point
Sniper 762x51
yivli av tiifegi — 800 15 1,5 cm derinlikte gukur
full metal jacket

4.  DEGERLENDIRMELER

ITU Iinsaat Fakiiltesinde elde edilen deney sonuglari incelendiginde, “standart” olarak
isimlendirilen briket/tugla duvar elemanlarinin 28 giinliik beton kiip basing dayanimlarinin Tablo-
2’de goriildugii gibi 49,2 MPa olup, bu betonlar iizerinde elde edilen birim agirlik, yarmada ¢ekme
dayanimlar1 ve su emme orani gibi degerlerin de beklenen degerler mertebelerinde oldugu ve deney
sonuglarinin birbirleriyle uyumlu olduklar1 sdylenebilir. Bu deney sonuglarina gére beton
siniflarinin C40 mertebelerinde oldugu anlasilmaktadir. Ayrica Tablo-1’de goriildiigii tizere bu
betonlarin birim hacim agirligi 2476 kg/m> olup bu deger normal beton birim agirhiklarina esit veya
biraz tizerinde oldugu da sdylenebilir. Bu deger ayrica betonun yerlestirilmesini de ifade
etmektedir. Yapilan yarmada ¢ekme deneyleri sonrasinda deney yapilmis numunelerin yiizeyleri
incelendiginde betonlarin bosluksuz olarak yerlestirilmis oldugu gozlenmistir. Bu durum beton

tiretimlerinin ve kaliplara yerlestirilme islemlerinin uygun yapilmis oldugunu ifade eder.
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Standart olarak isimlendirilmis olan numunelerden elde edilen yaklagik 50 MPa basing dayanim
degerinin yeterli bir dayanim oldugu ve C40 beton sinifinda oldugunun kabul edilebilecegi, soz
konusu dayanimin bu elemanlar kullanilarak yapilacak duvar uygulamalari icin yeterli oldugu

goriis ve kanaatine varilmistir.

“Balistik™ olarak isimlendirilen duvar elemaninin kuru birim agirliginin ise 3440 kg/m3 oldugu
goriilmektedir. TS EN 206 (Ziirk Standardi TS EN 206: Beton- Ozellik, performans, imalat ve
uygunluk) standardina gére kuru durumdaki birim hacim agirlig1 2600 kg/m>'ten daha biiyiik olan
betonlar agir beton olarak smiflandiriimaktadir. Bu bakimdan degerlendirildiginde, “balistik™
olarak isimlendirilen duvar elemanlarinin agir beton sinifindadir. Bu tiirdeki betonlarin da yine

bosluksuz olarak yerlestirilmis oldugu da gézlenmistir.

S6z konusu “balistik’ isimli numunelerin 28 giinliik kiip basing dayanimi yaklasik 60 MPa’dir. Bu
betonlarin dayanimlarinin daha yiiksek oldugu, yarmada ¢ekme dayanimi ve su emme oranlarinin
da bu basing dayanimiyla uyumlu oldugu anlagilmaktadir. Basing dayanimi daha yiiksek olan bu
numunelerde yarma dayaniminin da yiiksek oldugu, su emme oraninin ise daha diisiik oldugu
goriilmektedir. Bu durum kullanilan betonlarin i¢ yapilariyla ilgili olup su/cimento oraninin
azalmasiyla birlikte daha kompakt bir beton elde edilmekte ve dayanim artmaktadir. Yapilan bu
deneyler bakimindan, beton 6zelliklerinin duvar elemani uygulamalari igin yeterli ve uygun oldugu

ve goriis ve kanaatine varilmistir.

S6z konusu briket/tugla duvar elemanlarinin uist iste dizilerek duvar elde edilebildigi goriilmiistiir.
Bu briket/tugla malzemeler ile yapilan duvarlara goriuntiiler Fotograf-3’de goriilmektedir.
Geometrilerinin uyumlu olmasi nedeniyle duvar elemanlarinin st iiste dizilebildigi, sasirtmalt
dizilim ile farkli duvar elemanlar1 arasinda biitiinliikk elde edilebildigi, eleman tizerindeki
cikintilarin elemanlarin birbirlerine baglantiyr sagladigi, gerektiginde elemanlarin dik yodnde
yerlestirilmesiyle kose kisimlarda 90 derecelik dontis yapilmasinin miimkiin oldugu gézlenmistir.
Ayrica briket/tugla duvar elemanlarinin tizerinde bulunan mevcut delikler sayesinde yapilacak

duvarlarin i¢inden istenilen kablo/boru gegislerine imkan saglamasi bilyiik avantaj saglamaktadir.
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Fotograf-2: Incelemeye konu duvar elemanlari ile yapilan duvara ait bazi detay fotograflari

“Tekno Poligon” isimli atig poligonu tarafindan diizenlenmis olan Mermi Direnci Deney Raporu
“Easywall Brick” firmasi tarafindan heyetimize iletilmistir. Bu rapor incelendiginde “balistik™
olarak isimlendirilmis iiriin ile yapilan 6rnek duvar iizerinde mermi direnci deneyinin yapilmig
oldugu ve yapilan atiglarda higbir merminin balistik duvar elemanlarini delip gecemedigi
raporlarda belirtiimektedir. Bu deney sonuglarina gore s6z konusu duvarin, belirtilen atesli silahlar
ve mermiler kapsaminda, mermilere dayanikli oldugu, mermilerin s6z konusu duvari delip

gecemedigi anlagiimaktadir.

“Balistik” olarak isimlendirilmis numunelerin basing dayanimlarinin ve birim agirliklarinin mermi
direng deney sonuglarinda etkili oldugu sdylenebilir. Ayrica, mermi direng deneyleri sirasinda ve
sonrasinda ¢ekilmis olan ve tarafimiza sunulmus olan fotograflar incelendiginde, duvar elemanlari
icerisinde nerviirlii donati bulundugu da gézlenmistir. Bu hususun da s6z konusu elemanlarin
mermi direncine ve mermi darbesi sirasinda elemanlarin biitiinliiklerini korumasina katkisi oldugu

sOylenebilir.
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“Balistik™ isimli duvar elemanlar ile 6riilmiis bir duvarda TS EN 1523 standardina gore Mermi
Direnci deneyi yapildigi “Tekno Poligon™ atis poligonunca diizenlenmis rapordan goriilmektedir.
S6z konusu deney sonuglarinin degerlendirilmesi TS EN 1522 standardinda gore yapilmaktadir.
TS EN 1522 standardina gore ¢esitli atesli silahlarla deney yapilmasi durumundaki siniflandirma

Tablo-6’da gosterilmektedir.

Tablo-6. TS EN 1522 standardi: Tabanca ve yivli tiifeklerle deney i¢in siniflandirma ve 6zellikler

Sinif Silah tipi Mermi ¢api Mermi Deney kosulu
Tip Kutle Deney atis Mermi hizi
g mesafesi mis
m

FB1 Yivii tufek | 22 LR L/RN 2601 10+ 0,5 360 + 10
FB2 Tabanca 9 mm Luger FJUYRN/SC 8001 5205 400 + 10
FB3 Tabanca | 357 Mag. FJU/CB/SC 10,2 £ 0,1 51205 430+ 10
FB4 Tabanca | 357 Mag. FJMICB/SC 10,2+ 0,1 5+05 430+ 10
Tabanca | 44 Rem.Mag. | FJ@/FN/SC 156 £0,1 5£05 440 £ 10

{Not)
FB5 Yivii tufek | 5,56 x 45 FJ@/PB/SCP1 40+0,1 10+£0,5 950 + 10
FB6 Yivii tifek | 5,56 x 45 FJ@/PB/SCP1 40+0,1 1005 950 + 10
Yivii tifek | 7,62 x 51 FJO/PB/SC 9,56 +0,1 1005 830 + 10

{Not)
FB7 Yivii tufek | 7,62 x 517 FJ@/PB/HC1 9,8+0,1 1005 820+ 10

Tablo 6’de gosterilen TS EN 1522 standardi siniflandirmasindaki FB1 - FB7 siniflari, delinmeye
kars1 direng agisindan artan diizende verilmistir. FB1 en dusiik mermi direng sinifini, FB7 ise en
yiiksek mermi direng sinifini temsil etmektedir. Ornegin; FB4 sinifi, FB3, FB2 ve FB1 siniflarini
da kapsamaktadir. Tablo 6’da gosterilen TS EN 1522 standardi mermi direng siniflari, Tablo 5°de
gosterilen “Tekno Poligon” poligonunca hazirlanmis mermi direng raporu ile karsilastirildiginda,

elde edilen deney sonuglarinin FB7 sinifi ile uyumlu oldugu gozlenmektedir.
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“Easy Wall Brick” isimli briket/tugla duvar elemanlari iizerinde ITU Insaat Fakiiltesinde yapilan
deneyler ile tarafimiza verilen mermi direng rapor sonuglari degerlendirildiginde varilan goriis ve

kanaatlerimiz asagidaki gibi 6zetlenmistir:

o Standart ve Balistik olarak iki tiirde isimlendirilen briket/tugla duvar elemanlar1 bulundugu,
bunlar iizerinde yapilan basing dayanimi, yarmada gekme dayanimi, su emme ve birim agirhk gibi

deney sonuglarinin birbirleriyle uyumlu oldugu,

e Deneylerde elde edilen basing dayanimi degerlerinin ve diger malzeme 6zelliklerinin duvar

elemanlari i¢in yeterli oldugu,
e Duvar elemanlarinin iist Uiste ve sasirtmali olarak dizilmesiyle tasiyici dzellikte olan duvar elde
edilebilecegi,

e “Tekno Poligon” isimli atig poligonu tarafindan diizenlenmis olan ve “Easywall Brick” firmasi
tarafindan heyetimize sunulan Mermi Direng Raporuna gére “balistik” olarak isimlendirilen duvar
tizerinde atis deneylerinin yapildig: ve farkli atesli silahlarla yapilan atiglar sonucunda mermilerin

duvari delip gecemedigi,

e Duvar veya giivenlik yapilar1 gibi gesitli yapilarin benzer atesli silahlarin etkisi altinda kalmasi

gibi muhtemel durumlarda s6z konusu briket/tugla duvar elemanlari kullanilarak insa edilebilecegi,

goriis ve kanaatlerine varilmistir. Durum bilgilerinize saygilarimizla sunulur.

M&thi ;ﬁmoéw

ITU Insaat Fakiiltesi, Insaat Miihendisligi Boliim

"« ‘ImzaSahiplerine aittir,

Ek: “Tekno Poligon” isimli atis pd'ligior'i'ﬁ tarafindan diizenlenmis olan Mermi Direng Raporu
10
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flgili Makama,

“Easy wall brick - balistik” olarak isimlendirilen duvar malzemelerinin atesli silahlara karg
dayammint belirlemek igin poligonumuzda deneme atiglan 08.02,2022 tarihinde gergeklestirildi.
Deneme atiglan i¢in TS EN 1523 Mermi Direnci Test Yontemi esas alindi.

Mermi direnci testleri i¢in 6ncelikle bu duvar Tekno Poligon Atis ve Okguluk Harmandere Mah Ankara
caddesi No: 486 Diikkan 8 Pendik / istanbul adresinde bulunan poligonumuzda metal bir cergeve
uizerinde 2,0 x 1,5 metre boyutlarinda tek sira olarak dizildi. Elemanlar birbirleri iizerine kendiliginden
oturtularak duvar elde edildi. Duvan olusturan beton elemanlarin aralarinda herhangi bir demir gubuk,
baglanti pargalari, yapistiricy, harg vb. hi¢bir sey kullanilmadi.

Sonrasinda bu duvara sirasiyla; 5 metre, 10 metre ve 15 metre gibi degisik uzakliklardan ii¢ farkh silah
ile atiglar yapildi. Atislar duvar elemanlarinin hem yiizeylerine, hem de birlesim noktalarina gelecek
bigimde yapildi.

Bu atiglarda kullamlan silahlar ve mermi ¢ikis hizlar::

1) Glock — 9 mm tabanca — mermi ¢ikis hizi 370 metre/saniye

2) MP5 — 9 mm (fimj) silah — mermi ¢ikig hizi 400 metre/saniye

3) Sniper 762x51 yivli av tiifegi — mermi ¢ikig hizi 800 metre/saniye

Her bir atis sonras1 merminin duvara isabet noktas: ve duvar yiizeyi incelendi, merminin duvardan
gecip gegmedigi, duvar yiizeyinde ne kadar bir hasar oldugu belirlendi. Sigrayan sarapnel ve duvar
malzemesi pargalari olup olmadig: kontrol edildi, varsa sigrama mesafesi lgiildil.

Tim atislar Oncesi, atislar sirasinda ve sonrasinda detayli fotograf ve video kayitlari yapildi. Bu
fotograflardan bazilar agagidadir.

1) Glock — 9 mm tabanca — mermi ¢ikig hiza 370 metre/saniye
1. Atislar — 5 metre mesafaden

3 isabetli atig yapildi. 1. atig balistik taglarin kesisme noktasina yapildi. Yiizeysel
kabuk atma goriildii. Catlama yok. 2 metreye kadar sarapnel pargasi sigradi.

2. Atiglar — 10 metre mesafeden

3 atig yapildi. 1 ve 4 metreye kadar sarapnel pargasi geldi. Yiizeysel derinligi olmayan
kabuk att1.

3. Atiglar — 15 metre mesafeden

3 atis yapildi. Aralara ve ortaya isabet ettirildi. Aralarda yiizeysel kabuk atti. Delik
yok. 3 metreye kadar sarapnel ve tag tozu gériildii.

Harmandere Mah Ankara caddesi No: 486 Diikkan 8 Pendik / istanbul
Tekno Poligon Atig ve Okguluk

&
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2) MP5 - 9 mm (fmj) — mermi gikis hiza 400 metre/saniye
4. Aniglar — 5 metre mesafaden

3 isabetli atig yapildi. 9 metreye kadar beton parcasi goriildii. 1,2 metrede sarapnel
pargas1 goriildii. Yiizeysel kabuk atma oldu. Aralarda tahribat ve delik yok.

5. Atiglar — 10 metre mesafeden

3 atiy yapildi. 6 metrede sarapnel pargasi goriildii. Yiizeysel kabuk atti. Delik yok. 9
metreye kadar beton pargas: geldi.

6. Atiglar — 15 metre mesafeden

3 atig yapildi. 10 metreye kadar sarapnel ve tas tozu goriildil. Yiizeysel kabuk atti.
Delik yok. Kirilma yok.

3) Sniper 762x51 yivli av tiifegi (soft point) — mermi gikis hizi 800 metre/saniye

7. Atislar — 15 metre mesafaden

15 metreye kadar beton pargasi firladi. 1,5 cm’lik ¢ukur olustu. Dagilma yok, ¢atlama
goriildii. Atig sonras arkadan gikis yok.

4) Sniper 762x51 yivli av tiifegi (full metal jacket) ~ mermi ¢ikis hizi 800 metre/saniye

8. Atiglar — 15 metre mesafeden

1 cm gukur var. Dagilma yok, pargalanma yok, gatlama goriildii.

Atiglar sirasinda ve sonrasinda gekilen fotograf ve video goriintiilerinden de goriilecegi iizere, atiglar
sonrasy mermiler duvardan gegememis olup sadece yiizeylerde kiigiik hasarlar verebilmistir.

Oguzhan YALCIN Mustafa YURTSEVEN

Atesli silah egitmeni Poligon Yetkilisi
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TECHNICAL REPORT
ON
“EASY WALL BRICK” WALL ELEMENTS

1 SUBJECT

On behalf of the "EASY WALL BRICK" company, Niliifer EROL DEMET requested various tests
on the briquette / brick wall elements branded "Easy Wall Brick", with the application letter dated
22/02/2022. In this letter, it was stated that there are two different types wall elements, named as
standard and ballistic. In addition, it was declared that bullet resistance tests were carried out on
the ballistic wall elements. The results of the bullet resistance tests have been presented to our

committee for evaluation.

This report has been prepared with the approval of the ITU Faculty of Civil Engineering Dean's
Office, dated 22/02/2022 and numbered 1036052. Various tests were carried out on the wall
elements at ITU laboratory. In addition, the report of the bullet resistance tests, which is stated to
have been made at the shooting range named "Tekno Poligon", has been presented to us by the
"Easy Wall Brick" company. Many photos and some video footage presented together with the
bullet resistance test were also evaluated. This technical report has been prepared within the
framework of the opinions reached based on the tests carried out at ITU and the bullet resistance

test results sent to our committee.

2. TESTS CARRIED OUT IN ITU CIVIL ENGINEERING FACULTY

2.1. Specimens Sent

It has been stated by "Easy Wall Brick" company that the wall elements subject to the evaluation
are of two types, standard and ballistic, both made of concrete. One sample from each type was
sent to ITU and the nominal dimensions of the samples were 50x25x12.5 cm. Along the heights of
the wall elements (in the shortest direction) there are eight relatively small circular holes and three

" ,
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larger ones. There is also a channel on the bottom surface of the elements that continues along the
long direction. On the upper surface, there are a total of four elements around two of the large holes.
The wall elements described above are shown in Photo-1. Concrete cubic samples of 10x10x10 cm
taken during the production of these elements were also sent to ITU along with the wall elements.
It was stated that the cube samples were brought to ITU after they were taken out of the molds.
Until testing, the cubes were cured in lime-saturated water at 20°C in the ITU Civil Engineering

Faculty Building Materials Laboratory.

Photo-1: Wall elements

2.2. Tests Performed
2.1.1. Unit Weight

To obtain the unit weights of the wall elements, the dry weights and volumes of the samples were
determined in the ITU Faculty of Construction Materials Laboratory, then the dry unit weights

were calculated and the results are shown in Table-1.

Table-1. Dry unit weights of the wall elements

Dry unit weights
Sample Type
(kg/m?)
Standard 2476
Ballistic 3430
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2.1.2. Compressive Strength

Compressive strengths of the cube samples were obtained in ITU Civil Engineering Faculty
Building Materials Laboratory, according to the standard TS EN 12390-3 (Turkish Standard TS EN
12390-3: Testing hardened concrete-Part 3: Compressive strength of test specimens). The test

results are shown in Table-2.

Table-2. Compressive strengths of the wall elements

Sample | Sample Sample Sizes Failure Load Cube Compressive
Type No (mm X mm) (kN) Strength (N/mm?)
1 100 x 100 x 100 491 49.1
Standard 49.2
. 100 x 100 x 100 494 49.4
1 100 x 100 x 100 592 59.2
Ballistic 59.3
2 100 x 100 x 100 595 59.5

2.1.3. Splitting Tensile Strength

Splitting tensile strengths of the cube samples were obtained in ITU Civil Engineering Faculty
Building Materials Laboratory, according to the standard TS EN 12390-3 (Turkish Standard TS EN
12390-3: Testing hardened concrete - Part 6: Tensile splitting strength of test specimens). The test

results are shown in Table-3.

Table-3. Splitting tensile strengths of the wall elements

Sample | Sample Sample Sizes Splitting Load Splitting tensile
Type No (mm x mm) (kN) strength (N/mm?)
1 100 x 100 x 100 73,1 4,7
Standard 4.7
2 100 x 100 x 100 75,7 4,8
1 100 x 100 x 100 779 5,0
Ballistic 5,1
2 100 x 100 x 100 81,5 5
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2.1.4. Water Absorption by Weight

To obtain the unit weights of the wall elements, the dry and saturated weights of the samples were
determined in ITU Faculty of Civil Engineering, Building Materials Laboratory. The water

absorption by weight were calculated and the results are shown in Table-4.

Table-4. Water absorption of the wall elements

Water absorption by weight
Sample Type
(%)
Standard 4,5
Ballistic 2,5

3. BULLET RESISTANCE REPORT PREPARED BY TECHNOPOLIGON
COMPANY

The Bullet Resistance Test Report prepared by the shooting range named “Tekno Poligon” was
submitted to our committee by the “Easy Wall Brick” company. In the report, it is stated that a wall
was built using the “ballistic” wall elements and a Bullet Resistance test was carried out in
accordance with the EN 1523 standard. Various photos are given in the appendix of the report. In
addition, many photos and video footage recorded during the bullet resistance tests were also
presented to our committee by the “Easywall Brick” company. It is understood from the report
prepared by the "Tekno Poligon" that three successful hits were fired at the wall from various
distances, using firearms of different characteristics. It has been reported that there were pop-outs
on the surface of the bricks as a result of the shots made with the two of the firearms (Glock and
MP5). For the shots made with the other gun (Sniper 762x51) using two different types of bullets,
it was mentioned that pits reaching a depth of approximately 1.5 cm were formed on the concrete
surfaces. It is stated in the report that no bullets pierced the ballistic wall elements. The Bullet

Resistance Test Report prepared by “Tekno Poligon” shooting range is summarized in Table- 5.
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Table-5. Summary of the bullet resistance report prepared prepared by “Tekno Poligon™ for the
wall named “Ballistics”

Type of weapon and Bullet exit Test range i
bullet diameter velocity (m/sn) (m) Oliservatonatier e shot
5 Pop out on the surface
Glock —
370 10 Pop out on the surface
9 mm hand gun
15 Pop out on the surface
5 Pop out on the surface
MP5 —
) 400 10 Pop out on the surface
9 mm (fmj) weapon
15 Pop out on the surface
Sniper 762x51
rifle — 800 15 Pit with 1.5 cm depth
soft point
Sniper 762x51
rifle — 800 15 Pit with 1.5 cm depth
full metal jacket

4. EVALUATION

When the test results obtained at ITU Faculty of Civil Engineering are examined, it can be seen
from Table-2 that the 28-day concrete cube compressive strength of the briquette/brick wall
elements named "standard" was 49.2 MPa. It can be said that the values such as the unit weight,
splitting tensile strength and water absorption obtained on these samples were in the range of
expected values and the test results are compatible with each other. According to these test results,
it is understood that the concrete classes in the samples coded as “standard” were at the level of
C40 concrete class. In addition, as seen in Table-1, the unit volume weight of these concretes was
2476 kg/m3, which is equal to or slightly higher than normal concrete unit weights. Unit weight
indirectly reflects the placement of concrete. The surfaces of the tested samples were examined
after the splitting tensile tests and it was observed that the concretes did not contain pores, which

indicates that the concrete production and placing in the molds were done properly.

—
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It has been concluded that the compressive strength of approximately 50 MPa obtained from the
“standard” samples can be considered to be in the C40 concrete class, and this strength is sufficient

for the wall applications to be made using these elements.

It is seen that the dry unit weight of the wall element branded “ballistic” is 3440 kg/m?. According
to the TS EN 206 (Turkish Standard TS EN 206: Concrete - Specification, performance, production
and conformity) standard, concretes with a dry unit volume weight higher than 2600 kg/m? are
classified as heavyweight concrete. When evaluated in this respect, it can be concluded that the
wall elements called "ballistic" are in the heavyweight concrete class. It has also been observed

that this type of concrete was also properly placed.

The 28-day cube compressive strength of the samples named "ballistic" was approximately 60
MPa. It is understood that the strengths of these concretes were higher, and the split tensile strength
and water absorption values were compatible with this compressive strength. It is seen that the
samples with higher compressive strength have higher splitting strength and lower water
absorption. This is due to the microstructure of the concretes and with the reduction of the
water/cement ratio a more compact concrete is obtained and the strength increases. Within the
limits of these tests, it has been concluded that the concrete properties are sufficient and suitable

for wall element applications.

It has been observed that a wall can be obtained by stacking the briquette/brick wall elements on
top of each other. The walls made with these briquette/brick materials are shown in Photo-3. It has
been understood that the wall elements can be stacked on top of each other due to their shape,
uniformity can be achieved between different wall elements, the geometry of the elements provide
the connection of the elements to each other, and it is possible to make a 90-degree turn in the
corners by placing the elements in a vertical direction when necessary. In addition, due to the holes
on the briquette / brick wall elements, it provides an advantage to allow the desired cable / pipe

passage through the walls to be built.
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Photo-2: Some photos of a wall made with the elements

The Bullet Resistance Test Report prepared by the shooting range named "Tekno Poligon" was sent
to our committee by the "Easywall Brick" company. In the report, it has been stated that the bullet
resistance test was carried out on a sample wall made with the product named "ballistic" and that
no bullet could pierce the “ballistic” bricks in the shots made. According to the results of these
tests, it is understood that the wall made with ballistic bricks is resistant to bullets within the limits

of the firearms and bullets used, and that the bullets cannot pass through wall.

It can be said that the compressive strength and unit weights of the "ballistic" bricks play a role in
the bullet resistance test results. In addition, when the photos taken during and after the bullet
resistance tests are examined, it has been observed that there are ribbed reinforcements in the bricks.
It can be said that the reinforcement might have a contribution both to the bullet resistance of the

bricks and to the protection of their integrity during the bullet impact.
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It can be seen from the report prepared by the "Tekno Poligon" shooting range that a Bullet
Resistance test was carried out in accordance with the TS EN 1523 standard on a wall built with
bricks named "Ballistics". The evaluation of these test results is made according to the TS EN 1522
standard. The classification of the test results according to the TS EN 1522 standard is shown in
Table-6.

Table-6. Classification and requirements for testing with hand guns and rifles

Class Type of weapon Calibre Ballet Test condition
Type Mass Test range Bullet velocity

g m nvs

FB1 rifle 22LR /RN 26 01 10 05 360 10
FB2 hand gun 9 mum Luger FJD/RN/SC 80 01 5 05 400 10
FB3 hand gun 357 Mag. FID/CB/SC 102 0.1 5 430 10
FB4 hand gun 357 Mag. FJU/CB/SC 102 0,1 5 05 430 10
hand gun (see note) | 44 Rem. Mag. | FI2/FN/SC 156 0,1 5 05 440 10

FB5 rifle 5,66 X 45% FI2/PB/SCPL | 4,0 0,1 10 05 950 10
FB6 rifle 5,56 X 45% FI2/PB/SCPL | 40 0,1 10 05 950 10
rifle (see note) 7,62 X 51 FJ/PB/SC 95 01 10 05 830 10

FB7 rifle 7,62 X 51 FJ2/PB/HC1 98 0,1 10 05 820 10

The classes FB1 to FB7 in the TS EN 1522 standard shown in Table 6 are given in order of
increasing resistance to perforation. Class FB1 represents the lowest bullet resistance, and class
FB7 the highest e.g. FB4 includes FB3, FB2, FB1. When the TS EN 1522 standard bullet resistance
classes shown in Table 6 are compared with the bullet resistance report prepared by the "Tekno
Poligon" shown in Table 3, it is observed that the test results obtained are compatible with the FB7

class.
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5. RESULT
When the results of the tests made on the briquette/brick wall elements branded as “Easy Wall
Brick™ and the bullet resistance report presented to our committee are evaluated, our opinions are

summarized as follows:

e There are two types of briquette/brick wall elements named as Standard and Ballistic, and
compressive strength, splitting tensile strength, water absorption and unit weight test results of

these samples are compatible with each other.

e The compressive strengths and other material properties obtained in the tests are considered to

be sufficient for the wall elements.
e A wall can be obtained by arranging the wall elements on top of each other.

e Bullet Resistance Report prepared by the shooting range "Tekno Poligon" was presented to our
committee by the "Easywall Brick" company. According to this report, shooting tests were carried
out on the wall made with "ballistic" bricks, and as a result of the shots made with different firearms,

the bullets could not penetrate the wall.

e In cases where various structures such as walls or security structures are likely to be under the

influence of similar firearms, they may be constructed using these briquette/brick wall elements.

N ///./

’ Yy ///, i 7/’
%&/ : z .
rof. Dr. Fethi IOGLU f. Dr. Oz n SENGUL

Istanbul Technical University, Civil Engineering Faculty, Department of Civil Engineering

umlulu gu
e aittir,

Appendix: Bullet Resistance Reporf;-prepared by the shooting range named “Tekno Poligon™



