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Tém tét: DSi vai cac khu d6 thi dugc xay dung khi c6 dd déc mat nén dat I6n, can cé giai phap chéng sat 18,
trugt dé bado dam su an toan cho cong trinh. Tac gid dé xuat giadi phap két cdu nén méng gém coc khoan nhoi
chéng vao I&p déa bén trong nén két hgp vai két cau bé tdng cot thép lam mang thu thodt nuéc mua bang hé két
cdu da bé tong c6t thép, vai dia ky thuat, ludi dia ky thuat tao hé két cdu chéng sat trugt dé bao vé nén cong trinh
trong qua trinh xay dung va st dung, bao dam do bén viing. Nghién ctiu dugc khao sét tai khu biét thy sinh thai
Santorini Villas Compound - xa Loc Nam, huyén Bao Lam, tinh Lam Dong.

Tu khéa: Nén déc; do doc; trugt nén; chong trugt; ludi dia ky thuat.

Abstract: For urban areas built when there is a large ground slope, it is necessary to have solutions to prevent
landslides and slippage to ensure the safety of the works. The author proposes a foundation structure solution
including bored piles against the rock layer inside the foundation combined with reinforced concrete structures to
make rainwater drainage troughs with reinforced concrete momentum structures, geotextiles. , geogrids to create an
anti-slip structural system to protect the foundation during construction and use, ensuring sustainability. The study
was surveyed at Santorini Villas Compound eco-villas - Loc Nam commune, Bao Lam district, Lam Dong province.

Keywords: Slope background; slope; background slide; anti-slip; geogrids.

Nhdn ngay 10/2/2022, chinh sta ngay 20/2/2022, chdp nhdn ddng ngdy 25/3/2022.

1. Dét van dé

Khu biét thu sinh thai Santorini Villas
Compound dugc xdy dung tai xa Loc Nam,
huyén Bdo Lam, tinh Ldm Ddng, trén vung doi
tir d6 cao +793m déc xuéng dén +715m trén
moét dién tich mat bang khoang 5ha. Khu vuc
xay dung c6 do6 déc mat nén trung binh 53.9%.
Do déc mat nén dat I16n nén khi xdy dung can
c6 gidi phap chéng sat 16, trugt dé bao dam su
an toan cho céng trinh. Can cé giai phép an
toan cho cong trinh trong qué trinh xay dung
va sU dung. Hinh 1.Téng thé du an
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. NGHIEN CUU VA NG DUNG

Hinh 2. H sat nén dat I6n nhat khu vuc

2. Tai liéu dia chat céng trinh

Can c tai liéu “Bo cdo Khao sét dia chat do Phan Vién
KHCN Xay dung Mién Nam” thuc hién cho du an Valley
Hill Villa tai Tp. Bao LOc, tinh Ldm Dong, trén cd s& phan
tich két qua khao sat ngoai thuc dia va két qua thi nghiém
trong phong, nén dat trong pham vi khao sat c6 thé chia
thanh cac I6p dat sau (tur trén xudng):

- Lép 1: Lép nay nam phia trén cung trong pham vi
khdo sat. Thanh phan la Sét, sét pha, mau xam den, trang
thai déo mém déo chay. Bé day I6p bién d&i tir 3.0m
(HK26) dén 11.0m, trung binh 7.49m.

- L&p 2: L&p nay nam dudi Ip (1). Thanh phan la Sét, sét
pha, mau xam den, trang thai déo cting. D6 sau gap I16p bién
d6i tir 0.0m dén 18.5m. Bé day I6p bién ddi tir 1.5m (HK9)
dén 18.5m (HK6), trung binh 7.07m.

- L&p 3: Lp nay ndm dudi I6p (2). Thanh phan la Sét, sét
pha, mau xam den, trang thai ntia cting. D6 sau gap 16p bién
doi tir 0.0m dén 17.0m. D sau két thiic I&p bién d6i tir6.5m
dén 22.5m. Bé day I6p bién déi tir 1.0 m dén 14.5 m, trung
binh 6.69m.

- L6p 4: Lép nay gap nam dudi I16p (3). Thanh phan la
D4 grannit phong héa manh. D6 sau gap 16p bién déi tur
2.2m (HK17) dén 22.5m (HK35). D0 sau két thic I6p bién
d8i tir 13.0m (HK13) dén 35.0m (HK44-1, HK47). B& day
I6p bién d6i tir 0.7m (HK14) dén 22.8m (HK17), trung binh
8.56m.

- L8p 5: LAp nay gdp nam dudi I6p (4). Thanh phan [a D4
grannit phong héa trung binh. D6 sau gép 16p bién déi tir
0.0m (HK31) dén 35.0m (HK47). D6 sau két thic I6p bién d6i
ttr 10.0m (HK31) dén 38.0m (HK36). BE day I6p bién déi tu
0.7m (HK21) dén 11.0m (HK28), trung binh 2.47m.

- Lép 6: Lép nay gap & toan bd cac hé khoan va ndm
dudi 16p (5). Pay la I6p cudi cuing trong pham vi khao
sat. Thanh phan la da grannit phong hoa yéu va da tuci
nguyén khéi. D sau gap 16p bién déi tir 10.0m (HK31)
dén 38.0m (HK36). D6 sau két thic hé khoan bién ddi tir
15.0m (HK31) dén 44.0m (HK36) trong I&p nay. BE day 16p
da khoan dugc bién d6i tir 5.0m dén 9.0m (HK42), trung
binh 5.33m

BT HOC VIEN CAN BO QUAN LY XAY DUNG VA DO TH

Bang 1. Théng sé dia chat

R Ky Bon 5 . ) 5 ; 2
Chi tiéu hidu vi Lép1|Lép2|Lép3 | Lop4 |Lép5 |LSp6
Do dm ty nhién w % 32.75 (3995|2441 | 0.08 | 0.06 | 0.05
Do dm bio hoa w %
Do dm gi6i han déo LL ] 24.00 | 18.40 | 18.40
Do am gidi han chdy PL 4] 45.50 [ 36.80 | 35.40
Chisé déo Pl [ 21.55 | 1844 |17.04
Do sét L = 0.73 | 033 | 0.10
Do bao hoa S % 93.75 |89.31|86.90 | 585 | 4.16 | 3.78
Khéi lugng thé tich bao " g/cm? 273 | 271 | 273
Khéi lugng thé tich tu ] g/cm®| 1.84 | 178 | 193 | 273 | 2.71 | 2.73
Khéi lugng thé tichkhd| B¢ |g/em®| 139 | 129 | 155 | 272 | 271 | 273
Khdi lugng riéng ] g/cm® | 2.68 | 269 | 269 | 2.84 | 2.84 | 2.83
D316 réng N % 48.40 | 52.22 14230 | 3.93 | 447 | 3.71
Hé sé réng E - 0.939 | 1.143 | 0.735
Thi nghiém nén tu nhién
Cudng d6 khang nén kG/cm? 663.7 {1049.0/1172.9
Thi nghiém nén bao hoa
Cudng do khang nén kG/cm? 619.7 | 980.3 [1104.7
Thi nghiém cdt truc tiép
G6c ma sat X Deg [11°127[14°14'| 14°58'
Lucdinh C  |kG/cm?| 0.13 |0.059 | 0.248
Modun téng bién |E0.5 1.0kG/cm?| 28.11 | 38.29 | 48.76
d
ang Er» |kG/cm?| 5063 |75.02(103.02

Hinh 4. Mt cit dia chat dién hinh

3. Co'sé phan tich 6n dinh céng trinh

- Can ct vao khao sat dia hinh, dia chat,

- Can c vao qui mo va tinh chat céng trinh, va dac
diém mai déc taluy, phuong én én dinh mai taluy dé xuat
gidi phap thiét ké:

+ Nguyén ly chiu luc tdc dong béi “nguyén ly cdn
bdng momen gidia dp luc ddt bi déng va dp luc ddt cha
déng cting véi cdc dbi trong la muong thu thodt nudc mua,
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két cdu do dudng tao ra momen x6 va momen giir cia 2
bén coc khoan nhéi”. K&t qua thé hién trong bang tinh
bén dudi;

+ S dung coc khoan nhéi dudng kinh 800mm chéng
t6i IGp da bén trong nén dat;

+ SU dung muong thu thoat nudc mua BTCT dé thu
nudc va lam tudng chdn dé chong gilt cac mai dat;

+ SU dung hé da gidng BTCT 400x400mm dé lién két
cac coc va muang thu thodt nudc mua tao hé két cau;

+ St dung vai dia ky thuat va ludi dia ky thuat dé gia c6
nén dudng, méng dudng bén trén hé két cdu va bén dudi
két cau do duong;

+ SU dung vai dia ky thuat va luéi dia ky thuat dé gia
6 gitr 6n dinh cadc mai déc dudng dugc dap trén cadc mai
déc tu nhién;

+ SU dung vai dia ky thuat va luéi dia ky thuat dé gia
6 gilr 6n dinh cac nén san cong trinh kién tric dé bao vé
bé mat san;

+ S dung coc vit xodn thép va cac tdm BTCT duc s&n
dé gia c6 va lam két cdu moéng cho codng trinh kién tric
xay dung;

i

Il

Hinh 5. Mat cit - Mt bang bé tri két cau dién hinh
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Hinh 6. So dé tinh én dinh cho két cau

3.1. Co' s& ly thuyét tinh toan
Ap luc dat chti déng tir phan mai déc bén trén

Pu =7 Hltg’ (450 - g) +ql.tg’ (450 - gj —2citg [450 - gj

- pn=r.H2g (450 —g) —2citg [450 —g]

—p =y H3* Dy 20 e E+ L
D, =7y g(4 2) ,,g(4 2)

- G, 1a trong lugng ctia muong thoat nuéc mua;
-G, la trong lugng coc thit nhat;
-G, _latrong lugng phan két cau trén mai dat;
- q, la tai trong mai dat bén trén thanh muong tac
dong vao muong;
- g la hoat tai ctia dudng va két cdu do dudng;
-E_, la lyc dat cht dong phan mai dinh
- E_, la luc dat cht ddng phan truéc coc chan
-E lalyc dat bi déng cia dat sau coc chén
- M, la momen ctia cac lyc x6 - luc chl dong clia dat
-M, la momen ctia cac luc gili - luc bi dong ctia dat

3.2. Piéu kién tinh toan én dinh theo nguyén ly va
két qua

- Can bang luc clia tat ca cac luc trong hé két cau theo
theo phuong ngang

- Can bdng momen cua tat ca cac luc tdc dong trong
hé két cau tai mii coc theo so @6 luc nhu hinh 6.

Hinh 7. Mat bang du an va vi tri mat cit thuc té

|
s6822022 XAY DUNG & DO TH|




. NGHIEN €UU VA NG DUNG

3.3.Thao luén vé két qua tinh toan Bang 2. Két qua tinh toan én dinh I6p dat 1
A
. ) ) Trong Chieu Chidu | .
Géc ma sat| Lwe dinh Irong cao dai coc Ap lue
70 4 ) ciadit | caadit | riéngthd | thanh Khoan | €82 Méi
;gg “ trung binh | trung binh | tich trung| mwong nhdi dit bén
F760 ﬂ AN 1ép @dt1 | 16p dAt1 | binh16p |chdn dét H2=H’3 trén, ql,
2750 \ (d9) (kN/m2) | dat1 | tdida, () (kN/m2)
5740 (10N (kN/m3) | H1 (m)
< \F : 5.90 . 6.00 19. ;
B IL I ‘ 14.11 17.80 00 189.68
720 ot |
710 T T T T T T T T T | pal-o pal-Hl paz pp Ma ](h
0 20 40 60 80 100 120 140 160 180 200 189.68 152.04 186.59 | 644.63 | 327554 2.19
Khod sch Eal Ea2 Ep Eal+Ea2| Mp Kx
oang céch (m) 1025.18 | 1772.63 | 6124.0 |2797.81| 40212] 1.23
So dé tinh 6n dinh theo mdit cdt tinh todn 1-1 Nhan xét: Néu thanh muong chan dat cao 6m sé cé
khd nang bi truot.
790 ¢ T P
780 — ) ) . g U chida |
Goéce ma sat| Luce dinh lwong cao dai coc Ap lue
770 cita dit cia dat | riéng thé [ thanh * | ctia mai
= 5 < . khoan £ SR
E 760 trung binh | trung binh | tich trung| mwong nhdi dat bén
< 750 N\ Ip ddt1 | 16p ddt1 | binhl6p |chin adt| o~ 0o | trén, ql,
g K (@) kN/m2) | adt1 | tida, | 0N/m2)
© M \ (N/m3) | H1 (m)
730 14.11 5.90 17.80 5.80 19.00 191.58
720 al \;
710 T T T T T T T T pal—(} pal-H1 paz pp Ma Kh
0 20 40 60 80 100 126 140 160 180 191.58 150.89 186.59 | 644.63 | 32083.2] 2.21
X . Eal Ea2 Ep Eal+Ea2| Mp Kx
Khodng cach (m) 993.17 1772.63 | 6124.0 [276579] 40212] 1.5
S0 dé tinh 6n dinh theo mdt cdt tinh todn 2-2 Nhan xét: Néu thanh muong chdn dat cao 5.8m sé
én dinh.
800 , i " yr o ——
790 1 Bang 3. Két qua tinh toan 6n dinh Iop dat 2
780 N .
770 N Trong Chiéu &
. £ . Chicu c
760 Géc ma sat| Lwe dinh Iwong cao . Ap lue
\ o e s 2 5 daicoc | . e
750 \s caa dat cia dat riéng the | thanh Khoan cuia mai
740 ; P~ trung binh | trung binh | tich trung| mwong nhdi dét bén
730 ] 16p @4t 2 | 16p dAt2 | binh16p |chin dat| " |trén, ql,
720 ‘l B (d9) (kN/m2) dit2 tdi da, Hf })*3 (kKN/m2)
710 —— —_— kNm3) | Ht@m) | ™
0 20 40 60 80 100 120 140 160 180 14.58 24.80 19.30 6.00 19.00 189.68
Khodng cdch (m) pal-0 pal-H1 pa2 pp Ma Kh
189.68 149.22 183.19 | 655.18 | 32373 2.26
So dé tinh 6n dinh theo mdit cdt tinh todn 3-3 Eal Ea2 Ep |Eal+Ea2| Mp | Kx
1016.71 174031 | 62242 |[2757.03 | 40846.6] 1.26
- Nhan xét: Néu thanh muong chan dat cao 6m sé én dinh.
790 :\
780 ~ Bang 4. Két qua tinh toan 6n dinh I6p dat 3
.-
770 ’\\ Trong Chidu A
. . . Chiéu ‘
760 Géc ma sat| Lwc dinh lwong cao dai coc Ap lue
750 11 I ciia dit | ciadt | riengthd | thanh k*;]‘:‘-’n ciia mai
\ trung binh | trung binh | tich trung| mwong h;a, dét bén
740 = i . 16p d4t3 | 16p d4t3 | binhlép | chin dit an=OHl’3 trén, q1,
730 = (dd) (kN/m2) dit3 tbi da, (m) (kKN/m2)
_— (kN/m3) | H1 (m)
T ' T T ' ' 18.32 33.80 20.00 6.00 19.00 189.68
0 20 40 60 80 100 120 140 160 180 200
pal-0 pal-H1 pa2 Pp Ma Kh
So d‘é‘ tl'nh 6n d’lnh theo ma"t Cét tl'nh todn 4-4 189.68 128.27 157.92 746.63 | 29532.2| 2.89
] Eal Ea2 Ep |Eal+Ea2] Mp Kx
Hinh 8. Cac so do két cau tai cac mét cat tinh toan 953.86 1500.20 7093.0 | 2454.05 | 46349.1] 1.57
1-2-3-4 Nhan xét: Néu thanh muong chan dat cao 6 m sé 6n dinh.
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Bang 5. K&t qua tinh toan én dinh theo gia tri trung
binh ctia nén dat

Trong | Chiéu A ;
. Chiéu | Ap luc

. Lwe dinh | luwgng cao " . .

Goc ma sk s s dai coc | ciia mai
D cia dat riéng thanh PPN
sat ciia P Khoan | dat bén
% trung thé tich | mwong x. A
dat trung 5 L. =% nhoi, trén,
< A binh trung | chan dat _
binh (d9) < £ H2=H3 ql,
(kKN/m2) binh toi da, (m) | (kN/m2)
(kN/m3) | H1 (m)

15.6 20.68 18.97 6.00 19.00 189.68
pal-0 pal-H1 pa2 pp2 Ma Kh
189.68 143.32 176.07 678.47 |31572.7| 2.41

Eal Ea2 Ep Eal+Ea2 | Mp Kx
999.00 1672.68 | 64455 | 2671.68 |42248.2| 1.34

Nhan xét: Néu thanh muong chan dat cao 6m sé
6n dinh.

K&t qua nghién clu tuir so d6 va cac bang tinh déu
c6 két qua nhu sau:

Hé s an toan &n dinh tong thé an toan

KxKn > [FS]=1.25;

K&t ciu cong trinh bao dam dd én dinh cho nén
cong trinh.

4. Két luan va kién nghi

- Giai phap két cdu chéng truot, sat 16 dat tai cac
khu dat doi 1a mot hé két cau két hgp tao cén bang
vé luc ddy theo phuong ngang va momen lat nhd vao
4p luc dét bi dong va cac két cau ha tang hé trg nhu
muong thoat nudc, két cau do dudng...

+ Thanh muong thoét nudc trong giai phap nay c6
chiic nang la tudng chén dét va trong lugng muong
tao ra lyc giir;

+ Trong lugng két cdu 4o dudng cling la mot déi
trong chéng trugt, chéng lat;

- Cac mat bang trén bé mat nén cén phai bao
vé chéng thdm ngdm nudc, chéng x6i |6 dé bao vé
céc chi tiéu co ly ctia dat nén khéng bi suy giam do
ngam nudc.

- C4c giai phap clia cac cong trinh ha tang ky thuat
phai thuc hién xay dung déng thoi dé tranh anh hudéng
dén kha nang chiu luc ctia nén dat.
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