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Tém tit

Gach dat xi mang dang tw chén (goi tit 13 gach dat xi mang) 14 loai gach khong nung duoc gia cudng bang xi
ming. Khéi xdy lam tir gach dat xi méng khong can dung dén vira xay nhu trong khdi xay tir gach dét sét nung
truyén thong nhd vao cac chi tiét lién két dugc tao thanh trong qua trinh ép tao hinh gach. Nghién ctru vé sy
lam viéc cua khdi xay bﬁng gach dat xi mang la can thiét, nhung con kha han ché, dic biét 1a trong diéu kién
Viét nam. Noi dung bai bao nay trinh bay mot nghién ctru thuc nghiém vé mg xir cia khdi xay bang gach dat
xi mang chiu tadc dung cua tai trong nén dung tam thong qua 03 mau khéi xdy co cung kich thudc hinh hoc
nhng d6 cting khac nhau ki hiéu 1a W-0 (kh01 xay khong gia cuong sudn dung), W-1 (khéi xay co gia cuong
bdn suon dimg, khong ct thép) va W-2 (khdi xdy 6 gia cudng bén sudn ding, c6 cdt thép @10). Cac két qua
thu dugc da 1am rd cac giai doan lam viéc va co ché pha hoai khéi xay dudi tac dung cia tai trong nén ding
tam. Dong thoi, cho thay viéce sir dung suon dimg gla cuong ding gop phan cai thién déng ké do cimg va ting
khoang 39,5 — 50% kha nang chiu luc nén ctia khbi xay bang gach dit xi mang.

Tir khod: gach dt xi mang dang tu chén; khdi xay; tai trong nén dung tdm; sudn gia cudng; nghién ctru thuc
nghiém.

EXPERIMENTAL STUDY ON THE BEHAVIOR OF INTERLOCKING CEMENT STABILIZED EARTH
BRICKS MASONRY UNDER CONCENTRATED AXIAL COMPRESSIVE LOAD

Abstract

Interlocking cement stabilized earth bricks (named cement-earth bricks ICSEB) are non-fired and reinforced
with cement. The masonry made from cement earth bricks does not require mortar like traditional masonry
clay brick, with the help of the interlocking features formed during the pressing process of shaping the bricks.
Research on the cement earth bricks masonry is necessary, but still quite limited. This paper presents an experimental
study on the behavior of cement-earth bricks masonry under concentrated axial compressive load through three
masonry specimens with the same geometric dimensions but different stiffness. These masonry specimens are
named W-0 (unreinforced vertical masonry), W-1 (reinforced using four vertical ribs without steel bars) and
W-2 (reinforced using four vertical ribs with steel bars @10). It was evidenced from the experimental results
that the working stages and failure modes of cement earth bricks masonry under axial compressive load are
clarified. Additionally, the experimental results show that the use of reinforcing ribs significantly improves the
stiffness and about 39,5 — 50% load-bearing capacity of cement earth bricks masonry.

Keywords: interlocking cement stabilized earth bricks; masonry; concentrated axial load; reinforced ribs; experimental
investigation.
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1. Giédi thiéu
Gach dat xi mang dang tu chén (Interlocking cement stabilized earth bricks) 1a loai gach dugc ché
tao tir hdn hop vt liéu gébm dat (min), xi mang, nude. Cac vat liu ndy sau khi dugc tron véi mot ty 1€
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phtt hop s& duoc dua vao khudn ép va dugc tao hinh bang cong nghé ép tinh (khong nung). Cac vién
gach dat xi mang thudng c6 dang tu chén (interlocking) thong qua cac chi tiét lién két dugce tao thanh
trong qua trinh ép tao hinh gach. Nho d6, viéc thi cong xay dung khéi xay (tuong) bang loai gach nay
khong can ding dén vira xay nhu trong x4y dung bang gach dat sét nung truyen théng. Theo két qua
nghién ctru trong [1], gach dat xi mang 1a vat liéu dap ing dugc cac yéu cau ky thuat dung trong xay
dung nha ¢ thép tz“mg, dic biét tai cac dia ban khu vue mién nui ¢6 diéu kién sinh séng con nhiéu thiéu
thén, huéng téi str dung vat liéu tai chd nham giam kho khan trong viéc van chuyén vat li€u, chi phi
nhan cong, tiét kiém ning luong, khong gy 6 nhiém mai truong (khong nung). Hinh 1(a) va (b) minh
hoa nha & ctia ngudi mién ndii va nha mot tang duoc xdy dung bang gach dét xi miang dang tu chén.

(a) Nha cia Nguoi Tay ¢ Hoa Binh (b) Nha bing gach dit xi ming tai Hoa Binh

Hinh 1. Hinh anh nha ¢ va nha thap tang xay dung bang gach dat xi ming dang tu chén
tai vung nui phia Bac [1]

Tir dic diém vé vat lidu, cach thirc ché tao ciing nhu dic diém lién két dang tu chén trong viée thi
cong khdi xay khac biét so v6i gach dat nung truyén théng nén di cé nhirng nghién ctru vé& gach dat
xi ming. Céc nghién ctru chit yéu tép trung vao mot s van dé chinh nhu cac dic trung co hoc cia
gach dat xi mang, do bén cla gach dét xi mang dudi tac dong cua diéu kién méi trudng va su lam vi¢e
ctia khdi xy bang gach dit xi mang. Nghién ctru nam 2023 cta Hiéu va cs. [1] di tap trung vao viéc
nghién ctru giai phap ché tao gach dat xi mang va danh gia anh huéng ctia ham lugng xi mang, khoi
luong thé tich dén sy cudng d6 chiu nén gach dat khong nung. Nghién ctru ctia Healthcode [2], Bahar
va cs. [3], Morel va cs. [4], Oti va cs. [5] d4 tap trung 1am rd cac yéu t6 anh huong dén cuong do cia
gach dat xi mang nhu kich thudc hinh hoc, ham Iugng xi mang, d6 am cua dat, luc ép dén cuong do
ctia gach dét xi mang. Cac két qua nghién ctru déu khang dinh ham lugng xi ming bd sung dong vai
trd quan trong trong viéc dam bao cuong do chiu nén cia gach dat xi ming. Nghién ctru cia cac tac
gia [6-8] tép trung vao viéc dénh gia do bén ciia gach dat xi mang dudi tac dung ctia ¢ 4m va nhiét
d6 moi truong. Cac két qua thu dugc cling mot 1an nita khing dinh vai tro caa ham luong xi mang dén
d6 bén chiu nudc ciia gach dat xi mang.

Dbi véi khdi xay bang gach dat xi ming, do gach tu chén nén khong sir dung vira dé lién két cac
vién gach. Céc chi tiét lién két dang suon dimg va giang ngang thuong dugc bd sung dé ting kha ning
chiu lyc va 6n dinh cua khéi xay. Cac suon dimg duoc tao ra bang cach dit cot thép trong phan 15
rong ciia vién gach, sau do rét vita dé lap day 16 rdng. Kich thudc cua swon ding bang véi kich thudc
ctia 16 rdng va chiéu cao bang vai chiéu cao cua khdi xay. Hinh 2 trinh bay thuc té thi cong cac suon
dung trong khoi xay bang gach dit xi mang.

Su lam viéc cuia khdi xay bang gach dét xi méing khi chiu tac dung cua tai trong tai trong dtng (do
trong lugng ban than twdng, mai nha, ...) va tai trong ngang (do gi6) 1a mét ndi dung nghién ctru nhan
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Hinh 2. Minh hoa thi cdng suon dung [1]

duoc nhiéu sy quan tim. Bales va cs. [9] di trinh bay nhiing co s tinh toan khdi xdy bang gach dat
xi mang. Ahmad va cs. [10] d4 tién hanh cac thi nghiém cac khdi xdy bang gach dét xi mang co kich
thude 1000 x 1300 x 125 chiu tac dung cua tai trong nén dung tdm va nén léch tam. Két qua thu dugc
cho thay kha ning chiu nén cua khdi xay thap hon so v6i kha ning chiu nén cia ting vién gach dat xi
ming va kha ning chiu nén ciia khdi xay giam khi d¢ 1éch tdm cua tai trong ting. Panuwat va Qudeer
[11], thong qua céc thi nghiém nén trén cac khdi xdy bang gach dat xi mang ti chén kich thudc 1000
x 1000 x 150 c6 suon dung bang vira xi ming (khong c6 cbt thép) di 1am rd dugc hiéu qua cta cac
sudn dung trong viée ting kha niang chiu nén cua khdi xay. Laursen va cs. [12] da tién hanh cac thi
nghiém khdi xdy bang gach dat xi mang c6 kich thudc 2400 x 1200 x 150, c6 cac sudn dimg bang vira
xi mang (c6 cdt thép) chiu tac dung tai trong ngang phan bd déu trén bé mat khdi xay. Két qua nghién
ctru thu dugce cho thiy rd sy suy giam do cimg cuia khdi xdy theo mure do tai trong tic dung va vai tro
clia cac suon dimg. Co thé thay, cac nghién ctru vé sy 1am viée cua khdi xay bang gach dét xi ming
cling nhu vai trd ciia suon ding ddi véi tng xir ctia khdi xay con kha han ché. Mot sé van dé nghién
ctru nhu sb lugng cua suon dimg trong khdi xay, cuong do cua vira xi mang ché tao sudn dimg, ham
lwong cdt thép trong sudm, ... con chua duge 1am rd. C6 thé thy, day la nhirg van dé nghién ctru can
thiét 1am co s cho viée img dung gach dit xi ming trong viéc xay dung nha 6.

O Viét Nam, nghién ctru vé gach khéng nung da duge mot sb tac gia tién hanh nghién ctiru [13-15].
Tuy nhién cac nghién ctru chi yéu tap trung vao gach khong nung dang xi ming cdt liéu, cac nghién
ctru vé gach dat khong nung va tng xir ciia khéi xay sir dung loai gach nay con rat han ché. Noi dung
bai bao nay trinh bay mot nghién ctru thuc nghiém vé tng xir cta khdi xay bang gach dét xi ming
dang ty chén dudi tac dung cua tai trong nén ding tim va danh gia hiéu qua cua suon ding bang vira
xi mang (khong co cdt thép va co cbt thép) trong viée ting kha ning chiu luc cua khdi xdy. Két qua
nghién ctru thu duoc c6 thé 1am co sé cho viée tng dung gach dat xi mang trong xay dyng nha ¢ tai
céc dia ban mién nai cta nudc ta. Nghién ctru thyc nghiém dugc thyc hién tai Phong Thi nghiém va
Kiém dinh céng trinh, Trudong Pai hoc Xay dung Ha Noi.

2. Nghién ciru thue nghiém
2.1. Mau thi nghiém va vdt liéu ché tao

Trong nghién ctru nay, tong cong c6 ba mau khdi xay da dugc thi nghiém duoc liét ké trong Bang 1.
Kich thudc cac khdi xay 1a 600 x 600 x 150 mm phii hgp véi tiéu chuan BS EN 1052-1:1999 [16].
Mo hinh minh hoa cau tao, kich thuéc hinh hoc cta khéi xdy, cach b tri suon gia cuong va cdt thép
trong suon thé hién ¢ Hinh 3.

Loai gach dugc st dung trong thi nghiém la gach dat xi mang dugc ché tao tur nguén vat lidu dat
ddi tai Hoa Binh, sir dung chat két dinh 13 xi mang PCB30 va duoc tao hinh bang cong nghé ép tinh.
Kich thudc vién gach 300 x 150 x 100 mm c6 céc 16 tron rdng va vudng, kém theo cac khép dé thi
cong theo hinh thirc tw chén nhu trén Hinh 4. Trong d6, cac 16 tron rong dé rot vira va gia cudng cot
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Bang 1. Ki hiéu cac mau khdi xay sir dung trong thi nghiém

Tén mau Pic diém mau thi nghiém
W-0 Khéi xdy khong gia cudong suon ding
W-1 Khéi xay duoc gia cuong bon sudn ding, khong co cdt thép
W-2 Khéi xdy dugc gia cudng bdn suon dimg, c6 cdt thép @10

045 210
3

1 a0 }
O O|0O0 O ® ® | & o ® & & @
(a) Khéi xay W-0 (b) Khéi xay W-1 (c) Khéi xay W-2

Hinh 3. M6 hinh minh hoa miu khéi xay

Hinh 4. Gach sir dung cho mau thi nghiém

thép c6 dudng kinh 1a @45, tir d6 c6 thé thay dién tich vita va ct thép chiém 7,07% téng dién tich tiét
dién mau thi nghiém. Thi nghiém xac dinh cuong do chiu nén ciia gach duoc thuc hién thong qua thi
nghiém nén pha hoai cac mau gach dét c6 kich thuge 300 x 150 x 100 mm nhu trén Hinh 5(a). Cudng
dd chiu nén cua cac vién gach thi nghiém co bién dong do sy khong déng nhét cta vat liéu ché tao va
su chénh léch kich thudc trong qua trinh san xuit gach. Biéu d6 tng suat — bién dang ctia mau gach
dién hinh thu dugc nhu trén Hinh 5(b). Cuong d6 chiu nén trung binh ciia cac miu gach thi nghiém
la 1,8839 MPa.

Vira xi ming gia cudng suon ding duge ché tao biang xi mang PCB-30 va cat vang. Thi nghiém
xac dinh cuong d6 chiu nén cua vira xi mang cat dugc thyc hién trén mau vita try tron (duong kinh
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100 mm, cao 200 mm, 02 t6 mau) nhu trén Hinh 6(a). Qua trinh ting tai va bién dang cia mau dugc
theo ddi va khi mau pha hoai thi dimg may. Biéu d6 ung suat — bién dang ciia mau vita dugc thé hién
& Hinh 6(b) .Cuong d6 chiu nén trung binh ctia hai mau vira ¢ tudi 28 ngay dat 6 MPa.

C6t thép doc trong sudn gia cudng duoc sir dung 14 thép @10 (nhém CB-500V) dugce b tri trong
cac 16 gach nhu trén Hinh 3(c). Cac dic trung co hoc cua cbt thép su dung dé ché tao mau dugc xac
dinh théng qua thi nghiém kéo theo chi dan trong tiéu chuan TCVN 197:2002, gi6i han chay thu dugc
tir thi nghiém kéo c6 gia tri bang 510 MPa.

Bidu 45 Ung sulit - Bidn dyng

Ung suli (MPa)

a3 L as i L H 3 3 LS 4 4% ]
B dang (%)

(a) Thi nghiém nén mau gach (b) Biéu dd ung sut-bién dang miu gach

Hinh 5. Thi nghiém nén va biéu d6 ung suit — bién dang trén mau gach dung trong thi nghiém
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Hinh 6. Thi nghiém nén va biéu do (mg suat — bién dang trén mau vira

Céc khdi xdy duoc xay theo dung kich thude thiét ké nhu trén Hinh 3. Chiéu dai cac thanh cbt
thép gia cudong ding bang bang chiéu cao mau thi nghiém (600 mm). Hang gach trén cung s& dugc
d6 mot 16p vita tao phang trén bé mat dé thuan tién cho qua trinh gia tai sau nay. L6p vita xi mang dé
tao thanh cac suon ding gia cuong dugce tron thi cong tai phong thi nghiém theo dung cap phdi, sau
do6 dugc rot dé lap day 16 réng. Cac khdi xdy dugc bao dudng 7 ngay true khi tién hanh thi nghiém.
Trudc khi thi nghiém, tién hanh ldn son trang trén bé mit ciia khdi xay, sau ¢6 phun mét 16p son dang
xit mau den (Hinh 7) dé tao thanh céac diém méc st dung cho viéc theo doi su hinh thanh va phat trién
vét nut trén bé mat khéi xay bang cong nghé diém anh.
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2.2. So dbé thi nghiém va bé tri dung cu do

Céac mau khdi xay duge thi nghiém theo so d6 chiu nén dung tim nhu trén Hinh 8. Tai trong tap
trung do kich thiy lyc tao ra, 6 16n cia tai trong dugc do béng mot dung cu do luc dién tir (Load cell)
voi gia tri do dugce nhd nhét 1a IN. Chuyén vi va bién dang cua mau thi nghiém duogc do béng dung

(1) Xilanh gia tai

(2) T4m cao su va dim thép chix
I tao tai trong phan bb déu

(3) H¢ khung gia tai

(4) Céc thiét b do bién dang va
chuyén vi ditng va ngang

(5) MAu thi nghi¢m

(6) H¢ théng may anh chup anh
_ mAu thi nghiém

(7) Data logger két ndi vé6i cac
thiét bj do va may tinh

(8) H¢ théng gia tai

(9) Méu thi nghiém da dugc son
tao cac diém anh

Hinh 8. So db lap dit va b tri thi nghiém
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cu do chuyén vi dién tir LVDT (d¢ chinh xac 0,001 mm). Dung cu do chuyén vi theo phuong ding
ctia duoc bé tri & hai bén canh khéi xay. Bién dang twong ddi cua khdi xay duwgc do bang hai LVDT
gén trén bé mat khdi xay voi chiéu dai chuén do bﬁng 300 mm. Dung cu do lyc, do chuyén vi dugc
két ndi v6i mot bo thu thap, xir 1y s6 lidu (Data logger) cho phép ghi nhan ty dong va dong thoi cac
s liéu do (01 gidy/lan do).

Phuong phép diém anh (DIC) dugc sir dung dé khao sat sy hinh thanh va phat trién vét nit trén
bé mat khdi xay dudi tac dung ciia tai trong thi nghiém. May anh duoc b tri song song va cach mit
trudc clia mau khoang 2,5 m nhu trén Hinh 9. Sau khi thyc hién xong tat ca cac cong tac chuén bi cho
thi nghiém, cac thiét bi duoc kiém tra chinh x4c va 6n dinh sé tién hanh gia tai bﬁng cach st dung kich
thuy Iyc. Thuc hién thi nghiém dén khi mau bi pha hoai. Trong qué trinh thi nghiém tién hanh chup
anh bé mit miu bang may anh.

(1) Hé théng gia d& va may anh
(2) Nivo cén bing
(3) MAu thi nghiém

Hinh 9. So db bé tri may anh

3. Phan tich két qua thi nghiém
3.1. Quan hé tdi trong va bién dang doc cua cac mau thi nghiém

Trén Hinh 10 trinh bay quan hé gitra tai trong va bién dang tuong di theo phuong doc (phuong
tai trong tac dung) cia 03 mau thi nghiém W-0, W-1 va W-2.
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Hinh 10. Quan h¢ tai trong - bién dang ctia cic mau thi nghiém
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Quan sat Hinh 10 c6 thé d& dang thay:

- Cac mau khéi xay c6 gia cuong (mau W-1 va W-2) ¢6 mé dun dan hdi 1én hon va mién lam viée
dan hoi kéo dai hon so v6i mau khdi xay khong gia cuong (W-0).

- Tuong tu, mau khéi xay khong gia cudng W-0 suy giam cudng do va mat kha ning chiu luc
nhanh hon mau khéi xdy c6 gia cuong W-1 va W-2.

Tir biéu d6 quan hé tai trong - bién dang trén

) . : Tai trong P
Hinh 10 c6 thé dua v€ dang do thi khai quat nhu Py
trén Hinh 11, trong d6 su lam vi¢c cua ca ba mau
thi nghi€ém gom cac giai doan sau day: Pu

- Giai doan OA: Pay 1a giai doan khi xay lam
viéc trong mién dan hoi. D6 cimg khi nén cua khéi
xdy c6 suon dimg 13 tong do cting cua khdi xay Pe -
gach xi ming va do cung cua suon ding. Piém A
1a diém xuat hién vét nirt dau tién twong tmg véi tai
trong hinh thanh vét nut, ky hiéu P.. Day la diém
tuong ng véi sy thay ddi do ddc trén dudng quan

»
>

At~ 5. N 4 (0] Ecr Eul - A
hé giira tai trong va bién dang Biéndang e
- Giai doan {\Bi Giai ﬁoan cac vet nut hinh Hinh 11. Dang dién hinh ciia quan hé tai trong -
thanh va phat trién trén khoi xay. Trong giai doan bién dang

nay, d6 cimg nén cua khéi xay bi suy giam nhanh.
Diém B twong tng vai thoi diém khéi xdy bi pha hoai hoan toan, twong (mg véi tai trong cuc han giy
pha hoai khdi xay Py. Khi c6 mét ciia suon ding, tai trong nén tac dung vao cac vién gach dét giam
di, do vay su phat trién cua cac vét nit trén khéi xdy co gia cuong suon dimg cham hon so véi khi
khong gia cuong suon dung.

- Giai doan BC: giai doan khdi xdy bi pha hoai. Bién dang ciia khdi xay ting nhanh ddng thoi voi
su suy giam cua tai trong tic dung 1én khoi xay.

Céc gié tri tai trong ddc trung va bién dang twong tmg ciia 03 méau thi nghiém dugc trinh bay trong
Bang 2.

Bang 2. Cac gia tri tai trong va bién dang dic trung

x Tai trong Bién dang tai Tai trong Bién dang tai
Mau A , e oaeR , we 2sR ’ .
thi nehiém gay nut thoi diem nut cuc han thoi diém pha hoai
i Per (kN) £or X 1076 Py (kN) a1 X 1076
W-0 20 485 86 4.900
W-1 31 300 120 4.700
W-2 35 300 129 3.850

Tir cic két qua trén Hinh 10 va & Bang 2, cho thdy sy lam viéc cua khdi xdy bang gach dat xi
mang khi c¢6 suon c6 su khac biét so voi khéi xdy khong co suon gia cudng. Céc gia tri tai trong gay
nit, tai trong cuc han cia mau c6 sudn gia cuong cao hon so véi mau khong cé sudn trong khi cac gia
tri bién dang twong ng nhé hon. Két qua nay dugc giai thich bang viéc cac sudn gia cudng tham gia
cung chiu lyc véi khéi xay gach, giam bt tai trong tac dung 1én ph::in khéi xay gach nén lam chdm
lai qua trinh hinh thanh vét nirt ciing nhu pha hoai khdi xay gach. So véi khdi xdy ¢ suon gia cuong
khong c6 cbt thép thi khi ¢ mat cot thép, kha ning chiu luc cia khdi xdy ciing duoc cai thién. Nhimng
két qua nay cho thiy su lam viéc dong thoi ciia gach xdy, sudn va cbt thép gia cuong trong ciing khdi
xay khi chiu tac dung cua tai trong nén.
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3.2. Sw hinh thanh, phdt trién cdc vét nirt va co ché phd hoai méu

Duya vao hinh anh sy hinh thanh va phat trién cac vét niit dugc chup lai theo timg cép tai bang
phuong phap diém anh d6i v6i mdi mau thi nghiém, nhan thay co ché phé hoai ctia cac mau khéi xay
chi yéu 1a do sy phat trién vét nit ctia céc vién gach. Trén Hinh 12 trinh bay sy hinh thanh va phat
trién vét nit trén mau W-0: Diém A (40 kN) vét ntt xuat hién doc theo vi tri mach khdi xay kéo dai;
Piém B (50 kN) xuat hién vét nit giita vién gach hang thir 5; Diém C (60 kN) xuat hién thém vét nut
doc theo mach khéi xay; Diém D (70 kN) cac vét niit doc mach khdi xdy va & giita cac vién gach kéo
dai va mo rong; Piém E (86 kN): Cac vét nut kéo dai va mo rong hon, khéi xay bi pha hoai. Dang vét
nut dién hinh thu dwoc bang phuwong phap DIC trén cac mau duoc trinh bay trén Hinh 13.

Tai trong 40kN Tai trong 50kN Tai trong 60kN Tai trong 70kN Tai trong 86kN

ey T e
= {

R o i SRS

T N T

Sl akedd © G v

(a) Mau W-0 (b) Mau W-1 (c) Mau W-2

Hinh 13. Dang vét nut dién hinh trén cdc mau thi nghiém

C6 thé nhan thay, dbi voi mau W-0 cac vét nut cha yéu 1a doc theo chiéu cao khdi xay, theo
phuong tac dung cua tai trong thi nghiém. Dang vét nirt nay pht hop voi vét nit trén khdi xay gach
d4t sét nung do tai trong nén gy ra [17]. Tt dic diém nay, co thé thiy co ché hinh thanh vét nit trén
khdi xay nhu sau: dudi tac dung cta tai trong nén, khdi xay chiu nén nhung dong thoi 1am cho ching
bi bién dang nd ngang. Bién dang nay hinh thanh nén cac (g suat kéo trong cac vién gach, khi tmg
sudt kéo vuot qua kha nang chiu kéo (v6n rat thip) cuia gach sé gay ra tinh trang nirt. D6i véi mau khoi
x4y c6 suon gia cudng W-1 va W-2, cac vét nit chi yéu ciing phat trién doc theo chidu cao khdi xay,
nhung phat trién cham hon so véi khdi xay khong c6 sudn W-0 (Hinh 10). Két qua nay duoc giai thich
bang viéc sy c6 mit clia cac suon 1am han ché tinh trang nd ngang cta khéi xay, dan téi lam cham lai
su gia tang ung sudt kéo trong khdi xay ciing nhu su hinh thanh vét nit trén cac mau gach. Ngoai ra
con xuat hién mot s6 vét niit cuc bo phan bd khong co quy luat, cac vét nirt nay 1a do sw khong dong
nhat cta vat liéu ché tao gach hodc su chénh léch kich thudc cia gach.

Quan sat hinh anh ctia suon dung trong cac mau khi bi pha hoai (Hinh 14) cho thay trén cac sudn
khong xuét hién cac vét nirt giéng nhu dang pha hoai khi dat tai trong gidi han. O trang thai lam viéc,
gach dong mot phﬁn vai trd han ché sy mat on dinh cho suon. Tuy nhién khi tai trong tang dén, gach
khong con di kha nang tham gia giit 6n dinh cho sudn, day chinh 1a nguyén nhan chinh dan ti sy mat
6n dinh cta suon va sy pha hoai mau thi nghiém.
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Hinh 14. Dang pha hoai ctia sudn dimg trong mau thi nghiém

3.3. Anh hwéng cia swon gia cwong trong khoi xdy gach dat xi mang

Cac két qua vé quan hé tai trong va bién dang, su hinh thanh va phat trién vét nirt trén khoi xay
da cho thay duogc su 1am viéc dong thoi cia cac suon ding trong khdi xay gach dat xi mang. Két qua
trinh bay ¢ Bang 2 cho thdy mirc d6 ting kha ning chiu lyc ctia khéi xdy co sudn so véi khdi xay
khong c¢6 suon 1an luot 13 39,5% (mau W-1) va 50,0% (mau W-2). Ngoai ra, viéc so sanh quan hé tai
trong - bién dang va kha nang chiu lyc ctia 02 mau W-1 va W-2 ciing cho thdy rd vai trd clia viéc ting
cuong cbt thép chiu luc trong suon. Két qua thu duge di cho thiy cbt thép tham gia 1am viée trong
sudn va gop phan ting d6 cimg, kha ning chiu nén ciia suon va cia tong thé khoi xay.

4. Két luan

Cac thi nghiém da duoc thuc hién dé nghién ciru g xir chiu nén ding tim cua khdi xay gach dat
xi mang dang tu chén khi khong sir dung suon ding va c6 st dung sudn dimg (khong cdt thép va co
cbt thép). Thong qua do thi quan hé tii trong - bién dang da 1am rd dugc cac giai doan lam viée ciia
céc khdi xay. Cac hinh anh thu dugc tir phwong phap DIC cho thiy dugc su hinh thanh va phat trién
vét nirt va co ché pha hoai cua cac khoi xay. Tir cac két qua thi nghiém, c6 thé két luan rang duéi tac
dung cua tai trong nén dung tdm, cdc miu thi nghiém déu trai qua cac giai doan lam viéc gin twong
tu nhau nhu giai doan 1am viéc dan hoi, giai doan can pha hoai va giai doan sau pha hoai. Tuy nhién,
van ¢6 mot sé diém khac biét nhu sau:

- Khéi xdy khong gia cudng suon dimg suy giam kha ning chiu luc nhanh hon rat nhiéu so véi
khéi xay c6 gia cuong suon ding thong qua viée quan sat dang db thi tai trong - bién dang cua timg
mau. Khi duoc gia cuong, mién 1am viéc dan hdi ciia cac mau ciing kéo dai hon.

- Viéc str dung suon gia cudng ciing gop phan cai thién dang ké do cimg tong thé va kha ning
chiu luc nén cua khoi xay. So voi mau W-0, kha nang chiu lyc cia mau W-2 tang duoc khoang 50%
va d6i voi mau W-1 1a tang dugc khoang 39,5%.

- Cac méu dugc gia cudng chu yéu xudt hién cac vét niit xung quanh cac suon ding ciing cho thiy
nguyén nhan chinh khién cac miu nay bi pha hoai 1a do sy mat 6n dinh ciia sudn ding trong khoi xay.
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