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Abstract. The use of gravity revetments is a common solution for shoreline protection for
atolls under the harsh conditions of storm waves. Under the effect of receding waves and
active earth pressure, the gravity revetments structures are often disadvantageous in terms of
stability against flat sliding. To provide input parameters for determining the flat sliding
stability coefficient of gravity revetments, the present paper conducts laboratory experiments
on the friction characteristics of concrete with prepared coral sand samples at medium to high
compaction ratios and considers the effect of cutting speed. Experimental results showed that
the relationship curve between friction force - horizontal displacement does not have a distinct
peak point, the value of friction force gradually increases until it reaches the maximum value
and then tends to go sideways. When increasing the shear rate for a water-saturated sample,
the viscous resistance of the sand sample will increase according to Stock's law, thus the shear
resistance of the coral sand sample will increase. Besides, the ratio of average external friction
angle and internal friction angle of coral sand corresponding to samples with medium and
high compaction was also indicated.
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Tém tat. Su ~dung ke trong luc la giai phap phd bién dé bao vé bo cho cac dao san ho dudi
diéu kién khic nghiét cua song bao thudng xuyén. Duoi tac dung cua song rut va ap luc dat
chu dong két cau ké trong luc thuong bat loi vé mit on dinh chdng truot phiang. Pé cung cap
thong s6 dau vao trong tinh toan 6n dinh trugt phang ké trong luc, bai bao nghién ctru thi
nghiém trong phong dic trung ma sat ctia bé tong v6i mau cat san hd ché bi ¢ do chit trung
binh dén chit va co xét dén sy anh huong cua toc do cat. Két qua thi nghiém cho thiy dudng
cong quan h¢ gitra lyc ma sat - chuyén vi ngang khong xuat hién dinh mot cach rd rét, gia tri
lyc ma sat tang dan dén khi dat gia tri 16n nhat rdi 6 xu hudéng di ngang. Khi tang tdc do cat
cho mau bdo hoa nudc thi lyc can nhét cia mau sé ting 1én theo dinh luat Stock, do d6 cudng
d6 khang trurot ciia mau cat san ho sé ting 1én. Bén canh d6, ty s6 giita goc ma sat ngoai trung
binh va ma sét trong cua cat san ho g véi mau chit vira va mau chit ciing dugc chi ra.

Tur khoa: cat san hd, gbc ma sat trong, goc ma sat ngoai, thi nghiém trong phong, do chit.

© 2024 Truong Pai hoc Giao théng Van tdi

1. PAT VAN PE

San ho 1a vat liéu c6 thanh phan chu yéu la canxi cachonat, ching duoc phat trién rong rai
& ving bién nhiét doi,vinh phia nam A Rap, bién ngoai khoi tdy An D9, ving bién Florida ciia
nudc My [1], phia tay thém luc dia nude Uc [2] va phan bd rong rdi & cac dao xa bo cla Viét
Nam. Cap phol cét san hd co dic trung thanh phan ¢& hat khong dong nhét, biéu hién duong
cong cap phdi thoai hon so véi cat thong thuong [3].
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~ Cat san ho khong chi c6 16 réng bén trong két cdu ma hat cua n6 rat dé v. Pic tinh nay
rat khac biét vai so vai cat thach anh [4]. B€ bao vé bo trén cac dao san ho nguoi ta thuong sir
dung két cau ke trong luc (Hinh 1).

_Than ké bé tong dd 2x4 M300 do tai chd

_E_ e gt

Ban madi nghiéng bé tong

¢ Tam thodt nude (50x50x3) * o
Ghim vao than ke Ong thoit nuée MNCTK
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Chan khay bé tong
D6 tai chd

Hinh 1. Mot két cau ké dién hinh bao vé bd cho cac dao san ho.

bdi voi dang két ciu ke trong luc dudi tac dung cua ap luc dat va song rut trong diéu kién
bdo két ciu ke rat bat loi vé mat 6n dinh truot phang. Thanh phan chi yéu ngin can truot
phang cho két cau 1a luc ma sat gitra bé mat day ké va nén cat san ho. Pé xac dinh lyc ndy can
phai hiéu 16 ddc trung bé mit twong tac gitra két ciu ké va nén cat san ho. Pic trung tuong tac
giira vat liéu két cau ké va nén san ho thé hién sy tuong tac gitta két cau cimg (vat liéu k&) va
mém (nén cét san hd).

Dé hiéu rd ban chat cia tuong tac climg — mém nhiéu nghién ctru thuc nghiém da dugc
trién khai voi cac vt lidu cing va mém khéac nhau. Ké tir khi Potyondy [5] gi6i thiéu Ung xur
tuong tac bé mat gilra khéi dat va vat lidu xay dung, mot loat cac thir nghiém tuong tac bé mat
cat — thép da duoc tién hanh [6-11] va thi nghiém tuwong tic bé mat dat— bé tong ciing duoc
thuc hién [12-14].

Pé don gian trong qua trinh tinh toan nhiéu tac gia dua ra cac cong thire thuc nghiém xac
dinh gdc ma sat ngoai hay hé sé ma sat giita dat va két cdu théng qua mdi twong quan véi goc
ma sat trong clia vat liéu dat (Bang 1).

Hién nay nhitng nghién ctru vé san ho dang dang dugc nhiéu nha khoa hoc quan tam [16-
18]. Chi c6 it cong bd vé ma sat gilra bé tong va nén san ho [4,19,20]. Feng Ze-kang va cong
sw [4] st dung md hinh thi nghiém cat bé mat dé nghién ctru ing xir co hoc ciia bé mat tiép
xUc gilra cat san ho va két cau (thép, bé tong) voi sy thay ddi d6 nham bé mat. Thuc té, theo
Robinson [21] dic trung ma sét giita san hd va bé tong phu thudc vao cac yéu tb sau day: do
nham bé mat két cdu, do chit cua cat san hd, ung suit nén, téc do bién dang cit, kich thudc
thiét bi thi nghiém, ¢& hat va dic diém cta hinh dang cta hat cét, loai mé hinh thi nghiém. Rat
it nghién ctru xem xét duoc diy di cac yéu t trén.

O trong nude thiét ké céc cong trinh ké bao vé bd cho cac dao xa bo trén nén san ho
thuong ap dung tiéu chuan TCVN 9901:2014 [22] “Cong trinh thuy loi - Yéu cau thiét ké dé
bién . Khi kiém toan truot két cdu ke, hé sé ma sat dugc lay theo Bang 2.
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Béng 1. Gia tri goc ma sat ngoai giira dat va tudng chan theo loai dat va bé mat tiép xtic [15].

P06 nham cuia be

Gia tri ctia géc ma sat

Loai dat U ] Tai li¢u tham khio
mat tiep xuc ngoai (6 )
Khong dé cap cuthé | ----- 0/3 <8< 2¢/3 Terzaghi (1943)
, /9 = 0,84 (kho)
Bé mat bé tong min —
) &/p = 0,84 (béo hoa)
Cat
. 8/ = 0,98 (kho)
Bé mat bé tong tho
o/¢p = 0,90 (bao hoa)
; 8/¢ = 0,99 (kho) Potyondyc
Cét bui B& mit bé tong min : yoney
8/p = 0,95 (b&o hoa) (1961)

. B& mit bé tong min 3/ =0,52
Pat sét (tron) -
B¢ mat bé tong tho o/¢ = 0,57
Cét sach, so6i cudi --- 29°
1 Terzaghi e Peck
— 0
Cat bui 24 (1967)
Bui --- 19°
Cat tho sach - 30°
- Caputo (1986)
Céat bui hodc dat sét - 250
Bé mat nhin 0
Khong dé cap cuthé | Bé mit tho cuc bd ) Moliterno (1994)
Bé& mit thd )
Dit dinh bio hoa 0 Marzionna et al
Loai dét khac 2¢/3 (1998)
, o 8/ = 0,86 (dinh)
bat cat chat Bé tong
/¢ = 0,82 (du) Gomez et al
Dﬁt cat Chét trung B& t@ng 5/(P = 0,71 (dinh) (2008)
binh 8/ = 0,86 (du)
Dit roi - [0)
- Das (2007)
bat roi - 0/3 <3<20¢/3

¢ —goc ma sét trong cuia dat.

Béng 2 cho thiy, tiéu chuén TCVN 9901:2014 chu yéu cung cép thong sO ma st két cau
ke (bé tong, da hoc xay) trén nén da hoc c6 phu da dam. Tiéu chuan chua dé cap dén cac tham
sO ma sat ciia cdu kién bé tong véi nén dét tu nhién va dic biét 1a nén cat san hé.

Trong nghién ciru ndy nhom tac gia s& tién hanh thiét ké cai tién hop cat cua thiét bi cat
phang Shearmatic dé xac dinh dac trung ma sat ciia bé mat bé tong voi cat san ho ¢ do chat
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trung binh dén chit. Bén canh do, nghién ctru ciing khéo sat anh hudng cua tdc do cét dén tng
XU ma sat cua vat liéu nay vai két cau bé tong.

Béng 2. Hé s6 ma sat theo TCVN 9901:2014 [22].

STT Vit liéu ciia 2 bé mat tiép xuc Hé s0 ma sat
1 Bé tong va bé téng 0,55
2 ba xay va da xay 0,65
3 | P4 hoc va da hoc 0,70
4 Bé tong va da hoc (bé mit sira phing bang d4 dam) 0,60
5 | Paxay va da hoc (bé mit sira phing bang d4 dim) 0,65
6 | P4 dé vanén cat thd, cat min Tir 0,50 dén 0,60
7 | P4 d6 va nén cat bot 0,40
8 | P4 dd vanén dét 4 cat Tir 0,35 dén 0,50
9 | Padd vanén sét, 4 sét Ttr 0,30 dén 0,45

2. NGHIEN CU'U THI NGHIEM TRONG PHONG

2.1. Pic trung vat ly cuaa cat san ho

Hdn hop cét san ho lay tir dao thudc vung Bién Dong cua Viét Nam (Hinh 2). Cac dic
tinh vat 1y cuia cat san ho duogc thé hién trong Bang 3.

Hinh 2. Hon hop cat san hd duoc lay tir ddo xa bo ctia Viét Nam.

Bang 3. Dac tinh vat ly cta cat san ho.

DPic trung vat ly Gia tri
Trong luong riéng hat, ys (KN/m?3) 26,71
Hé sb rong 16n nhit, emax 0,927
Hé sb rdng nho nhat, emin 0,60
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Tir két qua duong cong cp phdi, xac dinh duoc hé sb dong nhit Cy = 6,31 va hé sb cap
phdi Cc=1,11. Can ctr vao tiéu chuan TCVN 5747:1993 [23] thi c4t san ho nay thudc loai SW
(d4t cat sach cap phoi tbt).
100 O
L s
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70 4L
o R A UL 0 AL S N I o A8 LA O N S R S
50 A
T S T e e
e
WA
L

Ham lwong lot sang tich liy (%)

0,01 0,10 1,00 10,00
Kich thwéce hat d (mm)

Hinh 3. Duong cong cap phdi cta cat san hé.
2.2. Thiét ké cai tién bd thét dwéi ciia may cit phang ShearMatic
Dé nghién ctru tng Xir co hoc cua bé mat tiép xUc giira cat san ho va bé mdt bé tong,
nhom nghién ctru sir dung may cat phang Shearmatic (Hinh 4) vai mo6 hinh hop cat dugc cai
tien nhu Hinh 5. Thét duéi dugc thict ke che tao cho phu hop dé c6 the dam bao lap rap dugce
véi thot trén va chira mau bé tong hinh hop can thi nghiém. Qua trinh tao mau thi nghiém theo
trinh ty sau (Hinh 6+10):

1. Ché tao thét dudi bang thép dé lap dat duoc voi thét trén c6 san va chira dung miu
bé tdng hinh hép (Hinh 6);

2. Ché bi mau bé tong, thiét ké cap phdi dam bao mac M300;

3. Sir dung may cit da dé cat tim bé tdng co kich thude phi hop véi 10ng trong cua
thét dudi (Hinh 7), kich thudce cac canh nho hon 10ng trong cta thét dudi khoang 1mm

4. Pat tim bé tong vao thot dudi, bu khe hd imm bang vira xi mang (Hinh 9).

Hép chra thiét bi Dau do chuyén vi thing USB ghi két qua thi nghié¢m

i : dirg va chuyén vi ngan
co dién tao luc cat g va cliiyen vi ngang ‘
A )

Pau do luc dimg Man hinh khai béo thong

s dau vao va hién thi két
qua thi nghiém

Co th,é diéu chinh duoc van
toc gia tai va hanh trinh
(thuan - nghich)

Péu do lyc ngang

B phan dit hop cit chira
mau thi nghiém

Hinh 4. C4c bo phan chinh may cit phang ky thuat s tw dong Shearmatic (xuat xr Italia).

1298



Transport and Communications Science Journal, Vol 75, Issue 2 (02/2024), 1293-1306

Luc nén phép tuyén

Tam nén

Thét trén chira
cat san ho

. 7
Luc cat

é

Thét dudi chira
tam bé tong

Bé tong M300

Hinh 6. Thét du6i bang thép duoc

Hinh 5. M6 hinh hop cit xac dinh géc ma sat . 7 y and TS G
P ——— ché tao dé chira dung két cau mau bé téng.

ngoai gitra bé tbng va cét san hé.

Hinh 8. Mau bé tong sau khi cét va thot dudi hop cat da
che tao.

Hinh 9. Mau bé tﬁng duoc Hinh 10. Lip dt thot trén va thot dudi.
dua vao thét dudi da ché tao.

2.3. M ta trinh ty thi nghiém

Trong céc nghién curu, gbéc ma sat ngoai thuong dugce lay theo goc ma sat trong dua vao
mbi twong quan gitra chiing (xem Bang 1). Dbi voi cat san méi twong quan ndy it duoc dé cap
dén. Do d6, nhém nghién ctru d4 tién hanh 02 loai mé hinh thi nghiém voi cat san hd co do
chit twong ddi D=50% va D;=75%:

- M0 hinh thi nghiém 1: Xac dinh cac tham sé chét}g cit cta cat san hd véi vén toc cit
SR=1mm/ phat. M6 hinh thi nghi¢ém nay thuc hién 03 mau/ 1 loai d6 chat Gmg véi cap tai nén
khac nhau: 6=50 kN/m?; 6=100 kN/m?; 6=200 kN/m?.

_ - MO hinh thi nghiém 2: X4c dinh ddc trung ma s&t ciia bé mit bé tdng va cat san [16. Céac
mau thi nghiém thuéc md hinh thi nghiém nay cé cling tai trong nén =50 kN/m2. Tién hanh
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03 mau/ 1 loai @6 chat ing véi tbe d cat khac nhau: SR=0,7mm/phat; SR=1,0 mm/phdt va
SR=2,0mm/phdt.

Bang 4. Xac dinh khoi lugng cat san ho can ché bi mau.

s A bo cAhz;a.t Trang Hé so Khoi lwgng Chiéu Tong kh;) !
Logi md che bi thai miu | rong miu,e | riéng khod cao miu, h lugng mau
hinh thi | miu, D, & mat, g KA0 Tk > Hm kho
nghiém

% - - g/cm?® cm g
M6 hinh thi 50 Chat vira 0,7635 1,515 1,91 91,39
nghiém 1 75 Chit 0,6818 1,588 191 95,83
M6 hinh thi 50 Chat vira 0,7635 1,515 1,00 47,97
nghi¢m 2 75 Chat 0,6818 1,588 1,00 50,30

Trinh ty tién hanh thi nghiém theo cac budc nhu sau:

- Buoc 1: Véi d6 chit cho trude Dy va cén ctr vao cac thong s6 d3 biét (Bang 3) xac dinh
khoi lugng cat san ho can che bi mau (Bang 4).

- Bude 2: Tao mau ché bi trong hop cat. Mau duoc tao trong hop cét voi dang hinh try co
kich thudc khong doi (duwong kinh D = 6,35 cm; chiéu cao mau hm). Khoi luong mau cat kho
da tinh toan trudc dugc d6 vao hop cat. Sau d6 dam lén cho dén khi dat dugc chiéu cao dinh
trude hm thi coi nhu cong tac dam Ién dam bao do chat dinh trudec.

- Buéce 4: Lap hop cat véi mau da ché bi vao may cit phang ky thuat sd tu dong
Sheramatic.

- Budc 5 Cai dit cac thong sd ban du trudc khi tién hanh thi nghiém nhu: kich thudc
mau, thdng so dau vao cho giai doan co két (tai trong nén mau ov, toc do co keét, toc do ghi so
liéu) va thdng s6 dau vao giai doan cat truc tiép (toc do cat mau - SR, chuyén dich ngang 16n
nhat, toc do ghi so liéu).

- Bude 6: Bio hoa miu. Mau duogc dit trong khay dung, nude dugc dd day khay dé ngam
mau trong khoang thoi gian 15 phut.

- Buée 7: Tién hanh giai doan c6 két mau

- Bude 8: Tién hanh giai doan cit truc tiép

- Buée 9: Lay s6 lidu do va két thiic thi nghiém.
3. KET QUA THI NGHIEM VA THAO LUAN

3.1. Xac dinh cac dic trung khac cit cia cat san ho

Hinh 11 va 12 thé hién cac két qua thuc nghiém ddi véi 2 mic do dam chat & trang thai
chit vira va chat. R rang d6 chat va &p luc nén mau khac nhau s& dan dén sy khac nhau trong
g xir cta cat san ho. Nhan thiy réng khi cat ¢ trang thai chat vira va tdi trong nén bé
(50kPa), duong cong quan h¢ gitra luc cit - chuyén vi ngang khong xuét hién gia tri dinh mot
céch rd rét, gia tri lyc cit ting dan dén khi dat gia tri 16n nhat rdi c6 xu hudng di ngang. Vi

1300



Transport and Communications Science Journal, Vol 75, Issue 2 (02/2024), 1293-1306

véy, voi cat san ho & trang thai chit vira va ¢ cip tai trong bé thi co thé gin ding coi cat san
hé c6 ung xir tuan theo quy luat md hinh Mohr-Coulomb. Khi & trang thai chat hodc cap tai
trong 16n (16n hon 50 kPa), dudng cong quan hé giita luc cit - chuyén vi ngang xuét hién gia
tri dinh mot cach 1o rét, cat san ho c6 trng xtr hoa mém sau cuc dinh. Puong cong quan hé nay
twa nhu duong cong ma vt li¢u tudn theo quy ludt m6 hinh Hypoplastic. Mat khac mau &
trang thai chat thl thoi diém méu dat cuc dinh (peak stress) tuong ng voi chuyen dich ngang
bé hon so v6i mau & trang thai chat vira. Quy luét bién dbi lyc cit — chuyén vi ctia cat san ho
nhu m0 ta trén ciing dugc quan sat thy ddi véi cat thach anh [24].

Do ciu triic hat XU Xi va ¢6 goc canh nén cat san hd c¢6 goc ma sat trong 16on va xuat hién
ca luc dinh biéu kién. Maslov [25] giai thich rang cuong d6 luc dinh biéu kién cua dat roi
dugc quy dinh bdi luc tuong tac gai méc gilra cac hat voi nhau va anh hudng cua sy gai moc
tang 1én cling véi su ting cua do chat cua dat roi (Hinh13).

6=50kPa = == ¢=100kPa = * ¢=200kPa
700

600

n
[=]
[=]

\

Lurc cit, T(N)
(%] =
(=] (=]
(=] (=]

(]
(=]
<

\

/
4
100
I

0 1 2 3 4 5 6 7 8 9
Chuyén dich ngang (mm)

Hinh 11. Quan hé lyc cit - chuyén vi ngang, khi cat san ho & trang thai chit vira D,=50%.

¢=5S0kPa =— =—¢=100kPa =— - ¢=200kPa
700

600 - T -,

Luc cat, T(N)
[¥¥) EEN Lh
= (=] =
(=] (=] (=]

o]
[==]
=]
.
e
\

10 [1f

0 1 2 3 4 5 6 7 8 9
Chuyén dich ngang (mm)

Hinh 12. Quan hé lyc cit - chuyén vi ngang, khi cat san ho ¢ trang thai chit D=75%.
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B Mau d6 chit Dr=50% O  Mau a4 chit Dr=75%
Linear (Miu d¢ chat Dr=75%)

— = -Linear (Méu d6 chiat Dr=50%)

240

2

1=tan(42,21%).c + 23,441
R2=0,9977

—
(=2
==

—_
o]
o

T=tan(41,77°).c + 8,61
R*=10,9989

Ung suit cat t (kPa)

co
o

Fey
=]

0 25 50 75 100 125 150 175 200
Ap Irc nén mau ¢ (kPa)

Hinh 13. Pudng bao chéng cit cia cat san hd voi do chat khac nhau.
3.2. X4c dinh dic treng ma sat ctia bé tong va cat san ho

Hinh 14 va 15 cho thiy rang khi cat san hd & trang thai chat vira hay chit, duong cong
quan hé gitta luc ma sat - chuyén vi ngang khéng xuat hién gia tri dinh mot cach rd rét, gia tri
luc ma sat ting dan dén khi dat gia tri 16n nhat roi c6 xu hudng di ngang. Vi vy, ing xir cia
mAt tiép xuc gitta cat san ho véi két cu bé tdng tuan theo quy luat Mohr-Coulomb. Khi tang
téc do cat tir SR=0,7mm/phut dén SR=2,0mm/phut thi lyc ma sat cuc dai (peak stress) €O Xu
huéng ting nhe. Do d6 goc ma sat ngoai gitra bé tong va san ho ciing ting 1én theo toc do cat
(Hinh 16) va c6 gié tri theo d¢ chat nhu sau:

- O trang thai chit vira: ting tir 36,48° dén 37°;
- O trang théi chit: tang tir 38,03° dén 38,43°.

Céc ket qua trén goi y rang, tbc do cit anh huong khong nhiéu dén luc ma sat cuc dai
gitta két cAu bé tdng va nén san hd. Tuy nhién, ¢ trang thai chat vira vai cung muc do chuyen
dich nho hon 1,5 mm thi luc ma sét ting theo toc do cat. Ciing c0 thé thy tir Hinh 14 va Hinh
15 rang, gia tri luc ma sét dat cuc dai khi mtc d6 chuyén dich ngang nhoé hon 1,5 mm dbi voi
toc do cat va do chat khac nhau. Piéu nay phuc vu cho viéc md phong sé tuong tac két cau bé
téng va nén san ho theo md hinh hé s6 nén cai ma yéu cau phai khdng ché gia tri ciia chuyén
vi trén bé mit tiép xuc két ciu-nén tmg véi luc ma sét cuc dai.

Khi ting tdc do cat (SR) cho mau bio hoa nudc thi luc can nhét ciia cac hat cat s& tdng
Ién theo dinh luat Stock [26], F=6.1.R.n.SR (R-ban kinh cua cac hat cat, n — d6 nhét cua chat
long), do d6 cuong d6 khang truot (ma sat) ciia mau cat san ho sé tang 1én.

C6 thé thay tir Hinh 14, Hinh 15 rang, gia tri lyc ma sat dat cuc dai khi muc do chuyén
dich ngang nho hon 1,5 mm doi véi toc do cat va do chat khac nhau.
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Téng hop két qua thuc nghiém cho thiy ty sé goc ma sat ngoai trung binh (&) va ma sét
trong (@) cua cat san ho ung véi do chat khac nhau xac dinh nhu sau:
36,48+ 36,4 + 37

-0 trang thai chat vua: % = 3 =0,88
p 41,77
38,03+38,24+38,43

~ O trang théi chat: %o _ 3 _0,91

@ 42,21
140
120

XSKEX

KX x.xixixixﬁx!x;xjx;xlxﬁﬁ._x

Lyc ma sat (N)
o)
=)

] ¢
X o
40 | d
| —0—SR=0,7mm/min - SR=1,0mm/min -X-SR=2,0mm/min
2 || ©

05 1 15 2 25 3 35 4 45 5
Chuyén dich ngang (mm)

L
Lh

Hinh 14. Quan hé luc ma sat - chuyén vi ngang khi cat san ho & trang thai chit vira D/=50%.

120 At A P e S IO o

Lirc ma sat (N)

-0—SR=0,7mm/min —#-SR=1,0mm/min -X-SR=2,0mm/min

0.5 1 L5 2 25 3 3.5 4 4.5 5 5.5
Chuyén dich ngang (mm)

Hinh 15. Quan hé lyc ma sat- chuyén vi ngang khi cat san hd o trang thai chat Dr=75%.
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B Trang thai chatvira @ Trang thai chat
39,00

38,43

38,50 3824
38,00
37,50
37,00
36,50
36,00

Goc ma sit ngoai, 8 (do)

35,50

35,00
0,70 1,00 2,00
Vin tbe cat SR (mm/phit)

Hinh 16. Twong quan tdc do cét va goc ma sat ngoai (twong tac giita bé tong va cat san ho).

Do chat cua nén anh hudng mot cach trung binh déi véi gia tri nay. Cu thé, ¢ t’(A')c do cat 1
mm/ phat d¢ tang gdc ma sat ngoai khoang 5% khi d¢ chat mau tang tir Dr=50% dén Dr=75%
(Hinh 16).

4. KET LUAN

Nghién ctru ndy da tap trung khao sat thyc nghiém su thay doi cac dic trung ma sét caa
bé tbng va cat san ho tng vai do chat trung binh dén chat.

Trén co s& bd hdp cat cia may cat phang tu dong Shearmatic cac tac gia da cai tién, ché
tao thdt dudi dé chira dung dugc mau bé tong nham xac dinh déc trung ma sét gitra bé tong va
cat san ho vdi do chat khac nhau.

Tong hop ket qua thyuc nghiém cho thay duong cong quan hé giira lyc ma sét - chuyén vi
ngang khong xuat hién gid tri dinh mot cach rd rét, gid tri lyc ma sat tang dan dén khi dat gia
tri 16n nhat r6i ¢6 xu hudng di ngang. Khi tang toc do cit (SR) cho mau biao hoa nudc thi lyc
can nhdt cta cac hat cat sé tang 1én theo dinh luat Stock, do d6 cuong do khang truot (ma sat)
clia mau cat san ho s& ting 1én.

Ty sb gbc ma sat ngoai trung binh(éw) va ma sat trong (¢) cua cat san ho ung voi mau
chat vira 6w/@=0,88; vi mau chat Stb/(p =0,91. Cac tham sb ndy bd sung vao truong dit lidu
cho cong tac thiét ké cac cong trinh & cac dao xa bd ctia Viét Nam, noi ma diéu kién thi cong
phtrc tap va két cau cong trinh thuong 1am viéc trong didu kién khic nghiét cua song, gio va
su xam thuc ctia moi truong bién.
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