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NGHIEN CUU TINH DI HUGNG PQ BEN CUA THAN
THONG QUA THI NGHIEM KEO GIAN TIEP
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Ngay nhan bai 23/11/2018, ngay nhan dang 25/01/2019

Tom tit: Bai bao trinh bay két qua nghién cau thi nghiém kéo gian tiép di véi
hai t6 hop mau than bun c6 gdc di huéng a = 0° va a = 90°. Két qua cho thay: cuong do
khang kéo trong ca hai truong hop déu cé tinh di hudng. Tuy nhién, truong hop a = 90°
c6 tinh di huéng 16n hon so véi trudng hop a = 0°, hay néi céch khéc, dic trung di
hudng cuong d6 khang kéo phu thudc vao goc tao baoi mat phan I6p va hudng gia tai.

1. Dit van dé

Cudng d6 kéo 1a mot trong nhitng chi tiéu co hoc dugc s dung rong rai dé tinh
toan, phan tich, thiét ké cac cong trinh trong linh vuc xay dung. Trong qué trinh thi cong,
chi tiéu nay duoc dung dé danh gia muc d6 6n dinh dai han hoic ngan han cuaa céng trinh
ngam (metro, duong ham giao théng, him mo, hé mong...); kha niang khoan, cat, khai
dao, tach pha; kha nang ap dung lam vat liéu xay dung [1], [2].

Thi nghiém kéo gian tiép (nén tach hay con goi la thi nghiém Brazil) duoc phat
trién tir nam 1943 [3] va duoc Hoi co hoc da quéc té (ISRM) cong nhan 1a mét trong
nhitng phuong phap dugc sir dung dé xac dinh d6 bén kéo cua da hay céac vat liéu don [4].
Uu diém 16n nhat ciia phuong phép nay chinh 1a viéc chuan bi mau tuong ddi don gian,
qué trinh thi nghiém c6 thé duoc thuc hién ngay trén may nén mét truc, tic 12 nén mau
hinh tru doc theo duong sinh.

Pic tinh di huéng cua da néi chung va than néi riéng da dugc mot so tac gia thuc
hién thong qua thi nghiém nén don truc [5], [6], [7]. Thi nghiém kéo gian tiép dé khao sat
dic tinh di huéng cuong do da dugc mot s6 hoc gia nghién ciu: Ramamurthy va cong su
nghién ctu sy anh huong dic tinh cia modul dan hoi, cuong do trong da bi phan 16p [8];
Nasseri et al thdng qua thi nghiém dé phan tich dic tinh di huéng co hoc cua bién dang
va cuong do trong da phién [9]; Cho et al sir dung thi nghiém nén don truc va thi nghiém
kéo tach dé nghién ctu céc tham sé dan tinh, di hudng cia cudong do trén cac loai da
Gonai (gneiss), da phién sét va da diép thach [10]; Pinh Qudc Dan [11] théng qua 555
mau thi nghiém véi 4 loai d4 khac nhau nham danh gia tinh di huéng cua cac loai da
khac nhau. Tuy vay, c4c tac gia trén van chua phan tich siu nguyén nhan dan dén sy di
huéng, md ta mat v& va chi mai thuc hién trén cac loai da ma chua ké dén tinh di huéng
¢ than, dac biét la than ¢ do sau lon.

Céc nghién ciru dic tinh di huéng do bén ddi véi da phan 16p noi chung dén nay
twrong dbi phong pha. Tuy vay, dbi véi than, dic biét 1a than nguyén khéi ¢ do sau I6n
van chua duoc tim hiéu mot cach day du, nhat 13 anh huong cua tinh di huéng dén cac
tinh chat co hoc cua than.
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Trong bai bao nay, tac gia thong qua cac thi nghiém kéo gian tiép dé 1am sang to
van de trén, bo sung thém ve ly luan co hoc da noi chung, tinh chat co hoc cua than, dac
biét than phan 16p ¢ d6 sau 16n noi riéng.

2. Piéu kién thi nghiém
2.1. Lwa chon va gia cong mau

M3u than dung trong thi nghiém duogc lay tir via c6 do sau - 880 m thugc mo
Hoai Nam, tinh An Huy, Trung Quédc, duoc bao quan & nhiét do phong dam bao kho réo,
sau d6 moi duogc gia cong dé tao thanh mau. Qué trinh gia cong mau duoc tién hanh hét
stc ti mi, tudn tha quy trinh gia cong, ché tao mau thi nghiém [11]. Pau tién, dung cua
tao cac mat song song va vudng goc véi mat phan 16p, mai nhan, danh béng, sau d6 dung
khoan ZS-100 khoan vudng géc va song song (0° va 90°) véi mat phan 16p dé Iy 16i
khoan. Kiém tra lai goc tao bai tru mau va mat phan 1ép, sau d6 tién hanh cat va mai
nhn lai toan bo cac mau mot 1an nira && dam bao mau c6 kich thude dong déu theo tiéu
chuan: $50mm x 100mm. S6 lwong mau can gia cong cho mdi loai (Mot to hop) 13 5 mau.
Cac mau sau khi duoc gia cong déu dugc danh dau quy ude dé phan nhom, tranh nham

1an (hinh 1.(a)).
F '
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&

N (a) (b)
Hinh 1: (a) - Mdu thi nghiém va do dac kiém tra kich thuéc, (b) — My RMT-150C

2.2. Thiét bi thi nghiém

Céc thi nghiém déu duoc thuc hién trén may RMT - 150C tai Phong thi nghiém
trong diém Quoc gia Trung Quoc, thuéc Vién Co hoc dat da, Vién Han lam Khoa hoc
Trung Quoc, Phéan vién Vi Han (hinh 1.(b)).

3. Thi nghiém kéo gian tiép véi than c6 goc di hwéng khac nhau
3.1. Phuwong phap thi nghiém

Trong qué trinh thi nghiém, may luén van hanh ¢ ché d6 khng ché chuyén vi doc
truc, toc do gia tai 12 0.01mm/s. Thi nghiém duoc thyc hién tuan tu theo nhom, té hop
mau c6 géc di hudng o = 90° (mat phan 16p vudng géc véi hudng gia tai) dwoc thyc hién
trudc va td hop mau ¢ géc di hudng o = 0° (mat phan 16p song song véi huéng gia tai)
duoc thyc hién sau.
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1-Ban nén; 2- Mau thi nghiém; 3- Chén; 4- Mit phan lép
Hinh 2: So d@o biéu thi huéng gia tdi véi mat phan lép khac nhau
3.2. Két qua thi nghiém
‘Trong thi nghiém kéo gian tiép, cuong d6 khang kéo 1a gid tri tai trong téi han tai
thoi diém mau bi pha hay, dugce xac dinh bai céng thic:

o, =2P/(zDH) 1)
trong d6: o, 1a cudng do khang nén; P - tai trong t6i han; D - duong kinh mau; H - chiéu
cao mau.

Két qua thi nghiém dugc thé hién tai hinh 3 va bang 1.
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a. Hudng gia tai vubng géc b. Hudng gia tai song song
véi mat phan lop véi mat phan lop

Hinh 3: Puong cong biéu thi quan hé bién dang ngang va cwong dé khang kéo cua than
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Bang 1: Cac tham sé co hoc chi yéu thu dwoc thong qua thi nghiém kéo gian tiép

Ay 2A . . Cuong do khang
Puong | Chidu Matdo | Huéng | Tai kéo/(Mpa) Do
Mau kinh | cao giatal so | trong ... | Giatri |léch
Jmm) | Jmm) | (gom?) | VOL MaL| toThan Giatri |5 T op Ay
phan lop | /(KN) | do quan
SPI1-1 49,56 49,16 1,341 I 1,979 0,517
SP1-2 49,70 49,16 1,450 [ 2,848 0,742
SP1-3 49,56 48,82 1,432 | 3,675 0,967 | 0,761 | 0,330
SPI1-4 49,66 49,36 1,411 I 2,872 0,746
SP1-5 49,72 49,02 1,407 I 3,197 0,835
SPII-1 49,68 49,97 1,377 1 1,076 0,276
SPII-2 49,46 48,75 1,406 1 5,011 1,323
SPII-3 | 49,45 49,22 1,421 1 1,197 0,313 0,592 | 1,492
SPIl-4 | 49,62 48,88 1,405 1 1,010 0,265
SP 11 -5 49,70 49,34 1,455 1 3,016 0,783

Qua s6 liéu thi nghiém thu duoc trong bang 1, ta ¢ thé thay:

(1) Cudng do khang kéo trong céc trudng hop o = 90° va o = 0°déu cé tinh di
huéng nhat dinh, tuy nhién mac d6 di huéng khong gidng nhau. Ddi véi truong hop o =
0°thi do léch chuan 1a 0,330, con véi truang hop o = 90° thi do 1éch chuén 1a 1,492. Piéu
d6 cho thady mirc do di huéng trong truong hop mat phan 16p vudng goc biéu hién rd rét
hon so véi trudng hop mat phan 16p song song (16n hon 4,5 1an).

(2) Cudng d6 khang kéo trung binh trong truong hop o = 90°va a = 0°1an luot 12
0,761 va 0,592. Piéu nay ciing ching t6 rang muc d6 di huéng trong truong hop mat
phan Iép vudng géc biéu hién rd rét hon so véi truang hop mat phan 16p song song.

4. Phan tich két qua thi nghiém

Nhu da biét, tinh chat co 1y cta than bi anh huong bai nhiéu yéu té. Tuy nhién,
trong bai bao nay, tac gid chi phan tich dac tinh co 1y cua than dugc hinh thanh qua cac
phuong dién: (1) Thong qua mat v& dlen hinh ctia cac mau bi pha huy, thanh phan va
ham luong C4C CAU tao the hién trén mau dé phan tich; (2) Thong qua déc trung phan b
ctia cac Vét nut trong mau, déng thoi xem xét twong quan giira moi quan hé thanh phan,
thé loai dé tién hanh phan tich.

4.1. Phan tich dic trung mit vé cia mau

Qua quan séat bang mét thudng mat va ciia mau & trudng hop o = 90° ta thiy vé
téng thé thanh tao va kiéu két cau caa mdi mau thi nghiém c6 su khéac nhau rat 16n. Vi dy,
trén mat vd cia mau SP | - 3 (hinh 4a), ta thiy c6 tir 6 + 8 thau kinh than nho c6 chiéu
rong tr 1 + 2 mm; c0 tir 3 + 5 mat guong bong rong khoang 3 + 5 mm; 2 duong mo (than
buin) c¢6 do rong tir 6 + 8 mm va rat nhiéu hat vat chat khac nam xen k& tao thanh cac két
cau khac nhau. Con khi quan sét trén mit v& caa mau SP 1-5 (hinh 4b) thdy c6 tir 3 + 5
I6p thau kinh than, mdi I6p day 3 + 5 mm; c6 3 mit guong bong cb do rong tir 7 +
12mm. Hai loai nay chu yéu duoc xép xen k& véi nhau nhung twong d6i 1on xon, khong
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theo quy luat cu thé. Qua quan sat mat v& hai mau trén ta thiy thanh phan céu tao va cach
thirc phan bd caa ching c6 su khéac nhau rat rd nét mic du cac mau cing duoc tao ra tir
mét cuc than. Thanh tao cua ching c6 su khac nhau din dén tinh chit co 1i cua ching
ciing khéc nhau. Do c4c mat béng, thau kinh than tuong d6i cing, ma cac vét mo hinh
thanh tir than bun thi twong d6i mém, yéu nén day chinh 1a nguyén nhan din dén tinh di
huéng vé cuong do khang kéo gitra cac mau.

Ngoai ra, khi quan sat mat v& cia mau déi voi truong hop o = 0° chiing ta thiy
c4c miu c6 tinh don nhét twong dbi cao. Vi du, ddi véi mat va caa mau SP 11 - 1 (hinh
4c), ngoai trir mot s6 thau kinh than rai rac, con lai chu yeu la than bun; doi véi mat v
mau SP 1l - 4, ngoai 2 duong thau kinh & giira, con lai chu yéu la guong bong. Co thé nai,

¢ truong hop nay, néu chi quan sat trén mot mau thi tinh don nhét twong dbi rd nét,
nhung néu so sanh hai mau véi nhau thi tinh don nhat lai c6 tinh twong phan kha Ion va
day ciing chinh 14 nguyén nhan dan dén tinh di huéng vé cudng do khang kéo giira cac
mau.

Tir c4c phan tich & trén, ta thy tinh di huéng vé cudng d6 khang kéo cua truong
hop a = 90°16n hon so véi truong hop a = 0°, hay néi cach khéc, dic trung di huéng
cuong do khang keo phu thudc vao goc tao boi mat phan Iop va hudng gia tai.

a. SPI - 3 Hudng gia tai vudng goc b. SPI - 5 Hudng gia tai vudng goc
véi mat phan lop véi mat phéan lop

c. SPII - 1 Hudng gia tai song song d. SPII - 4 Hudng gia tai song song
véi mat phan lop véi mat phéan lop

Hinh 4: Trang thai mat vé dién hinh khi mdu bi pha hogi tach
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4.2. Phan tich tinh di hwéong tir goc do khe niet trong than

Céc nghién ctru da chi ra rang, khe nat anh huong rat rd nét dén tinh chét co li
ctuia khdi d4 néi chung va than ciing khong 1a ngoai 18. Theo nguyén nhan hinh thanh, cé
thé phan thanh 2 loai la khe nit noi sinh (atectonic joints) va khe niit ngoai sinh (tectonic
joints). Khe niit ngoai sinh thuong c6 quan hé mat thiét véi qué trinh van dong, kién tao
dia chat. Tinh chét co 1i caa n6 cd thé thé hién 1a tinh nén ép, tinh truong né hodc tinh cat
(divisibility). Khe nat noi sinh 1a nhitng khe nat xuét hién lién quan véi sy bién doi vat
chat & bén trong cua da nhu do sy tang thé tich cua da khi khoang vét tao da bi hydrat
hoa, do sy co rut thé tich cua vat thé, vi du do sy nguoi lanh cua khol magma néng chay,
do sy giam thé tich khi bi khd can cua cac tang tram tich vén rat 4m... dan téi kh01 da
luén ¢6 tinh treong nd cao [12, [13]. Do d6, trong bai nay tac gia chi thao luan vé van dé
khe nat noi sinh, tic anh huong caa nit né (jointing). Nut né thuong dugce coi nhu 1a mét
loai khe nut ty nhién ton tai trong than, thudng cé giGi han trong tung I6p. Ching co thé
la nhitng khe niit c6 mat phang hozc cong, vudng goc hoac cat chéo vaoi mat 16p. Cac mat
phan 16p cung vai khe nat cing tao thanh hé thdng cac khe nat phan bé c6 tinh dinh
hudng, day chinh 1a nguyén nhan bén trong lam cho than da co6 tinh di hudng cao. Céc
nghién ctru vé khe nut trong than cho thiy muic d6 phat trién cua khe nit khdng chi do su
thay d6i tinh chat caa than ma con phu thudc vao ting chung loai than, tac 1a noi dén
thanh phan va ciu tao caa né [14], [15].

5. Phin tich, so sanh cwong d¢ khang kéo va khang nén trong thi nghiém nén
don truc

Dua vao 6 ligu thi nghiém kéo gian tiép thu dugc ¢ bang 1, so sanh véi két qua
thi nghiém nén mét truc [5], ta thay cuong do khang nén noi chung l6n hon rat nhicu so
V6i cudng do khang kéo, dac biét 1a véi truong hop a = 90°.

Bang 2: Két qua thi nghiém nén mét truc déi véi mau cé géc phan I6p o = 90°[5]

0
< D H S| o E Eim E3m Eso
M ) | mm) | CET vpey |(GPa) | | 0% | 209 | (GP)

UC-3 49,760 | 94,680 | 1,415 | 27,536 | 4,418 | 0,338 | 8,258 | -11,369 | 2,695

ucC-4 49,660 | 96,960 | 1,427 | 23,827 | 4,034 | 0,425 | 7,860 | -5,640 | 2,863

ucC-5 49,610 | 99,300 | 1,483 | 23,678 | 3,860 | 0,310 | 7,331 | -4,168 | 2,532

SW-5 49,760 | 98,980 | 1,414 | 22,992 | 4,671 | 0,330 | 6,598 | -1,715 | 2,697

SW-21 49,720 | 92,450 | 1,429 | 20,797 | 4,723 | 0,388 | 6,312 | -7,813 | 3,021

g’dgg 49,700 | 96,470 | 1,433 | 23,766 | 4,341 | 0,358 | 0,358 | -6,141 | 2,762
gﬁjér'f‘:h 0,001 | 0,030 | 0,020 | 0,102 | 0,088 | 0,132 | 0,113 | 0,598 | 0,067

Qua so sénh két qua caa hai truong hop thi nghiém, ta thay cuong do khang nén
néi chung Ién hon rat nhiéu so véi cudng do khang kéo, dac biét 1a véi trudng hop o =
90°. Ca hai truong hop déu cé tinh di hudng nhat dinh, tuy vay muc d6 di huéng rat khac
nhau (cuong d¢ khang nén o, = 23,766 [5], trong khi cuong do khang kéo o, = 0,761,
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tec chénh léch 40,1 1an). Con ddi véi truong hop o = 0° thi ti 1& nay chi 1a 14,7 lan
(11,168 so véi 0,592). Piéu nay giai thich tai sao khi tiép nhan lec, chua can & mac qué
I6n, than d3 c6 thé bi phéa hoai kéo. Do do, khi thiét ké, thi cong cong trinh trong dé bi
phan I6p néi chung va than nai riéng, can thiét phai danh gia téng thé su anh huong cua
su phan 16p, dic tinh co 1y cua chung dé bd tri hudng tuyén ciing nhu quyét dinh cong
nghé dao phu hop.

6. Két luan

Qua nghién cttu thi nghiém kéo gian tiép ddi vai cac mau than c6 goc di hudng a
=0%va a=90° ching tdi rat ra mot sé két luan nhu sau:

(1) Cudng d6 khang kéo trong ca hai truong hgp mét phan I6p vudng goc va song
song vé6i hudng gia tai déu co tinh di hu’O’ng turong dbi rd nét; tuy nhién, truong hop co
mat phan l6p vudng gdc véi hudng gia tai cd mae d6 di hudng 16n hon.

(2) Do su phan b cua céc thanh phan trong than c6 tinh tiy nghi cao nén tinh
chat co i ctia n6 ciing c6 sy khac nhau, dan dén phan tan kha ning khang kéo. Ngoai ra,
vi trong than ¢ hé khe nit phan bé c6 tinh dinh huéng cao nén ddy chinh 1a nguyén
nhan chi yéu bén trong lam cho than c6 dic tinh di huéng vé do bén.

(3) Cuong d6 khang nén ndi chung cua than 16n hon rat nhiéu so voi cudng do
khang kéo. Cuong d6 khang nén trong truong hop mat phan 16p vuéng goc I6n hon 40,1
lan truong hop mat phan Iép song song, trong khi d6, ddi véi thi nghiém kéo gian tiép, ti
1& nay chi 1a 14,7 lan.

Trong khuén kho bai b4o nay, tac gia méi chi trinh bay két qua thi nghiém kéo
gian tiép dbi voi cac mau than cé géc di husng 0° va 90°. Can tiép tuc nghién cau trién
khai thém trén cac mau c6 goc di hudng khac nhau dé c6 cai nhin tong quan hon vé tinh
chat co hoc ciing nhu dic tinh di huéng cua than trong truong hop thi nghiém kéo gian
tiép. Két qua nghién ciru noi trén co gia tri tham khao déi véi ngudi 1am cong tac nghién
ctiu, giang day, quy hoach, thiét ké va thi cong cac cong trinh xay dung ndi chung va
cong trinh ngam, mo nai riéng.
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SUMMARY

ANALYSIS OF THE STRENGTH AND BREAK STATE
OF ANISOTROPIC COAL IN INDIRECT TENSILE TEST

The article is to perform the results of the indirect tensile test with two
combination samples of dim coal (peat) which has the anisotropic angle of o = 0°and o =
90°. The results showed that the tensile strength in both cases above was anisotropy.
However, the case of o = 90° has the anisotropic angle larger than the case of a = (°, or
in another word, the featured anisotropic tensile strength depends on the angle which
was created by bedding and loading direction.
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