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CHO ON PINH NEN CONG TRIiNH TiNH BINH PINH
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TOM TAT
Noi dung bai bdo la tinh toan kha nang khdng long cia nén cat ¢é xét dén anh hirong tiém ning
héa long do dong dat theo cdc phwong phdp. Phwong phdp Benouar cho gid tri hé sé khdang héa long nhé
nhdt ung voi tung cd}? dong dat va nhé hon 1. Tir do, tinh todn dé chénh 1éch mdt do AD,, hé sé ro:ng Ae;,
hé s6 nhot n theo dé séu trong dat cat héa long cho timg cdp dong dat.
Tir khéa: Cat, bién dang thé tich hat, hé sb nhat, thi nghiém xuyén tiéu chuén, dong dat.

ABSTRACT
Liquefaction Capacity in Sand Foundation for the Construction in Binh Dinh Province

The article is about the liquefaction capacity calculation of sand foundation according to some
methods relating to the affection of liquefaction potential during earthquakes. The liquefaction safety
values of sand according to Benouar method is the smallest values and smaller than 1. From that, the
correlation is established between the difference for density AD,, void ratio Ae; and apparent viscosity n
with depth in liquefaction sand foundation for earthquake level.

Keywords: Sand, volumetric strain, apparent viscosity, standard penetration test (SPT), earthquakes.

1.  Ditvan dé

Sau tai bién dong dét hinh thanh nhiing khu vuc trdi 1én trut xudng trén dién rong, pha vo
két cau khung dat, hu hong cong trinh kién tric ha tang - thuong tang, hién tuong hoa long dat nén
xuét hién do két qua cua viéc tao ra ap luc nudc thang du. Mot sb tran dong dét trén thé gidi nhu
Niigata Nhat Ban (1964, M = 7.3, My, = 7.5), Alaska My (1964, M, = 8.4, My, = 9,2), China
(1976, M; = 8,0, My = 7,5) [4], Tokyo Nhat Ban (2011, My, = 8,9 d¢ richter) [9], & Viét Nam c6
mot s tran dong dat tiéu biéu nhu Dién Bién (1935, M, = 6,7) dit giy song Ma va Tuan Gido
(1983, My, = 6,8) dut giy Son La gy ra do sdu chan tiéu h = 23 km + 25 km, Viing Tau - Phan
Thiét (2007, My, = 5,3 va 2011, M,, = 4,7) anh huéng rung dong dén thanh phé H Chi Minh,...
(b)

Hinh 1. (a) Luong dnh sdng truée khi xay ra dong dat; (b)ADéng dat Anchorage Alasa My
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Mot s6 tac gia da phan tich hé s khang long FS;;, theo ty s6 chi sé (mg suét cit tudn hoan
(CRR) va chi s6 Gmg suit cit tudn hoan (SCR) cua dat hoa long bi dong dat (Seed 1985) [7],
(Ishuhara 1993) [1], (Dixit 2012) [6] hodc hé s khang long Fy theo ty s6 ing sudt cét trong qua
trinh dong dat L va ty sé sirc khang cat dong R (Yasuda 1980) [16], (Benouar 1992) [3], (JRA
2002) [3] nhiam dé dénh gi4 dit nén co bi hoa 10ng sau khi dong dit.

Dénh gia vé thanh phan mat d6 chat D, gia tri hiéu chinh nang lugng SPT N ¢, N’; 60, hé
s6 rdng e cua cat xen kep (J. Dixit, D. M. Dewaikar, R. S. Jangid 2012) [6], (Bengt H. Fellenius
2009) [2], (Boulanger 2006) [11], bién dang thé tich hat &, khi nén d4t héa 1ong (Shamoto 1996)
[17], hé sé nhét dong hoc héa 1ong 1 v6i chi s6 tng sudt cit tudn hoan CSR (Zhang et al 2016)
[20], hé sé nhét dong hoc hoa 1ong 1 véi hé sb xac sudt hoa 1ong Py theo két qua xuyén tinh con
(CPT) va xuyén tiéu chuan (SPT) (H{ra Thanh Than 2018) [8].

Tiéu chuén thiét ké TCVN 9386-2012 [15] cho cong trinh chiu dong dat va TCVN
10304-2014 [14] cho méng coc c6 dé cap dén ung suit cit tudn hoan do dong dit t., nguy co
héa 16ng, biéu d6 thuc nghiém quan hé giita CRR véi gia tri SPT N ¢,... chwa néi ro tinh gia tri
SPT N’1 60, hudng din cach xac dinh hé sé dénh gia hoa long FSyi, cach cai thién nén dat, hé s6
nhdt dong hoc 1 sau khi nén bi hoa long.

Hién nay, tinh Binh Dinh c6 nhiéu c6ng trinh nha cao tang da thi cong, sir dung hé thong
mong 1a méng nong hay méng coc,... dé gia ¢b nén dit. Nén dja chat ¢ khu vuc nay, chiéu day
16p cat hat trung kha day va & gita 16p dia tAng nay c6 xen kep 16p thau kinh bun hiru co
khoang 2m + 4m, viéc tinh toan du béo stic chiu tai cho hé thdng méng van dua trén két qua thi
nghiém xuyén tiéu chuan (SPT), khong xét anh huong héa 1ong do dong dt,...

Bai bao nay 14 tinh toan on dinh nén dat hat rdi cho cong trinh nha cao tang tai thanh phd
Quy Nhon tinh Binh Pinh ¢ xét dén anh hudng hoa long dat nén chiu timg cap dong dit theo
chiéu sau.

2. Co sé ly thuyét tinh toan
2.1. Hé s6 khang long FSyi, cho dit nén
E Slip :% (1)
CSR

Trong d6: FSyi, <1 - héa 1ong dat nén; CRR - chi s img suét cit tuan hoan ciia dt hoa long
do dong dat khi M, = 7,5; CSR - chi s6 tmg sudt cat tuan hoan ctia dat hoa long do dong dat.
2.1.1. H¢ sé khdng long ciia dit theo Seed (1985) [7]

Theo (Seed va Idriss 1971) [17], CSR duogc xac dinh:

CSR = M - 0,65{h}rd (EJ )
0y g 0y

Trong d6: [Th]ay - Ung sudt cit tudn hoan trung binh; am. - gia toc cuc dai tai mat dat
(m/s?); oo’ - ap luc 16p phu hiéu Gmg ban dau trén 16p cat duoc xét dén (Mpa); oo - ap luc 16p
phu toan phan trén 16p cat dugc xét dén (Mpa); g - gia tdc trong truong (m/s®), g = 9,81 (m/s°);
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rq - nhan t& giam Ung suit thay d6i phu thudc do siu z va moéi truong theo cong thirc
r =1,0-1,60.107°(z* —42.2° +105.22 =4200.).
Gia tri xuyén ti€u chuén Niso’:
Nigo’ =1,29. Cn.ERm.Nny/60 3)

o

. . . f 1
Trong d6: Cn - hé so hiéu chinh bé mat dat; C,, =9,78. |— <2 véi o,” (kN/m?®) (Liao
va Whitman, 1985); ERy, - hé s hiéu chinh ning lugng (60%), ER, = 50 + 78; Ny - gid tri
hiéu chinh khang bé mat, Nny = 5 = 15.
- Néu ham lwong hat min FC < 30% thi Nj 6 = Ni0’.

- Néu ham luwong hat min FC > 30% thi N0 = N160’.p v0i B - chi sd, lay p = 1,0+ 2,0.

[Th ]req

Xic dinh chisé CRR = "¢ = £(N, , ) tra & hinh 2.
O, ’
0'6 - T T T T -
FC = 35% 15% 5% 60 ' ' i
osr | D, = 40%
€ €50t :
- 04r . ]
5 3
o >~ 40 .
& W 50%
3 0,3 B N g.
i 2301 .
4 o 60%
S 02 - € L 1
K 8O 0%
e K=
O 0,1 . g 10k J
0 - 1 1 1 1 - 0 1 A
Nso FS
Hinh 2. Duong cong quan hé chi sé img sudt cdt, Hinh 3. Quan hé bién dang trieot ymax (%) Vi

do sach FC(%) va gia tri SPT Ny (Seed, Tokimastu hé s6 an toan FS va mdt dé D, (Zhang 2004) [13]
va Yoshimi 1983) [7]

2.1.2. H¢ sé khdng long ciia dit theo Ishuhara (1993) [1]

Xac dinh chi sé ing suét cat tuan hoan (CSR) ciia dat hoa long do dong dat tinh nhu
muc 2.1.1.
Xac dinh chi s6 khang cat tudn hoan (CRR) cuia dat hoa long do dong dat & cap do dong
dat bat ky:
CRR = CRRy-7;5. MSF 4
CRRy-75 - chi s6 khang tudn hoan & cap chn dong dat M = 7,5;
MSF - hé s6 nhan cho cac cip dong dit.
Theo Robertson va Fear (1996) xac dinh CRRy=75 v&i N 9 < 30:
95 N 1
34— N, 4 L3 2

100.CRR,,_, 5 = (5)
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Nis0” = Nspr.Cn.Cr.Cp.Cs.Cr (6)
. . . / 1

Trong d6: Cy - hé s6 hiéu chinh bé mit dat, C,, =9,78. |— <2 véi 6, (kN/m?) (Liao
O-V

va Whitman, 1985); Cg - hé s6 hiéu chinh nang lugng bua roi, Cg = ER/60 = 1,12 + 1.3 (Nhat);
Ce 0,75 = 1,00 (M¥%); Cg - hé sb hiéu chinh phu thudc vao duong kinh d 16 khoan thiét bi SPT,
gia tri nay dugc Robertson va Fear dé nghi: d = 65mm + 115mm thi Cg = 1,00; d = 150mm thi
Cp = 1,05 con d = 200mm thi Cp = 1,15; C; - hé s6 st dung thiét bi, 1dy Cs = 1; Ck - hé sb hiéu
chinh thanh can khoan, khi z < 3m thi Cg = 0,75; khi 3m < z < 9m thi Cg = (15 + z)/ 24 con khi
z>9m thi Cr = 1,0. Khi Ny ¢ > 30 nén dét khong héa long.

Khi FC < 5% thi AN;60=0,0; Khi 5 <FC <35% thi AN ¢ = 7.(FC-5)/30; Khi FC >35%
thi AN1,60 =17,0.

Gia tri Ni.60 duoc tinh: Niso=Nieo + ANigo (7)
Xac dinh hé sb cp chin dong dat MSF [2] nhu sau:

Khi My, < 7,0 thi MSF = 10>%° My 3% < 3,0 (8.2)
Khi My, > 7,0 thi 0,8 < MSF = 10** My >* < 1,5 (8.b)

2.1.3. H¢ s6 khdng long ciia dit theo Dixit (2012) [6]

Chi s tng suét cat tuan hoan (CSR) ctia dat hoa long do dong dat (I. M. Idriss va R.W.
Boulanger 2006) [12]:

CSR = 0,65. ("LJ[Q%LL )
g o, MSF K,

Trong d6: 0,65 - hé sb trong luong quan hé giira vong tron 1ap tmg suét khi c6 ap luc
nuée 16 rong trong qua trinh dong dat; am. - gia toc cuc dai phwong ngang tai mat dat (m/s’);
o0’ - ap luc 16p pha hiéu Gmg ban dau trén 16p cat dugc xét dén (Mpa); oo - ap luc 16p pha toan
phan trén 16p cat dugc xét dén (Mpa); g - gia tdc trong truong (m/s?), g = 9,81 (m/s%); rq - nhan
tb giam ung suét thay doi phu thudc do sau va moi truong, (m); MSF - hé sb tylé cép dong dat;

Ks - hé sb hiéu chinh qua tai trong dét. Gia tri rq dugc xac dinh nhu sau:

z

r, =expla(z)+ f(z)M,]; alz)=-1,012 —1,126.sin(11 3t 5,133);

9

V4

ﬂ(z) =-0,106+0,1 18.sin( + 5,142) : My, - cdp dong dat; d6 sau z < 34m.

2

6.,9. exp( 2/[‘” ) -0,058<1,8

MSF - h¢ s6 ty 1¢ dong dét khi My, < 7,5 voi: MSF

, 1 1
K, =1-C,.In| 2 |<1,0; C, = - <03; pa - dp
. 189-17,3.D, 189-2,5507,/N,
1 21 4 Nl 60
suat khi quyén bang 100 kPa; d¢ chat dat cat D, = ?

146



Tap 13, S6 1, 2019

Xac dinh chi s khang cit tudn hoan (CRR) cua dat héa 1ong do dong dat & cip do
dong dat bat ky:

, N N N
CRR = exp N1,60 " N1,60 _ N1,60 n N1,60 _28 (10)
14,1 126 23,6 25,4 ’
Gia tri N’1,60 du’(_)rc tinh: N1,50’ = N1,60 + AN1760 (1 1)
Ni,60 = Nspr.Cn.Ce.Cp.Cs.Cr (12)

Trong d6: Cx - hé s6 hiéu chinh bé mat dét, C,, = (p a j <1,7 véi 6> (KN/m?), p. = 100
O,

(kN/m?), a =0,784 — 0,0768.\/N, ¢ <0,5; Cg - h¢ s6 hiéu chinh nang luong bua roi, Cg =

ER/60 = 1,12 + 1.3 (Nhat); Cg = 0,75 + 1,00 (M¥); Cp - hé s6 hiéu chinh phu thude vao dudng
kinh d 16 khoan thiét bi SPT, gi4 tri nay dugc Robertson va Fear dé nghi: d = 65mm + 115mm
thi Cg = 1,00; d = 150mm thi Cg = 1,05 con d = 200mm thi Cg = 1,15; Cs - hé s6 sir dung thiét
bi, 1dy Cs = 1; Cg - hé s hiéu chinh thanh can khoan, khi z < 3m thi Cg = 0,75; khi 3m <z <10m
thi Cg = (15 + z)/24 con khi z > 10m thi Cg = 1,0.

2
. 9,7 15,7
AN, , = exp| 1,63 +———— d 13
be p[ FC+0,1 [FC+O,1J] .
CRR
—FS, =——"7%  MSF (14)
' CSRM:7,5;U;:1

2.2. Hé s khang l6ng Fy. cho dét nén

F ==
LT (15)

Trong d6: FL < 1 - héa long dat nén; L - ty sé Gng sudt cit do dong dat; R - ty sb stc
khang cit do dong dat.

2.2.1. Hé sé khdng Iéng ciia dit theo Yasuda (1980) [18]

Ty tng sudt cat dat L do hau qua cua dong dit:

L=K, -(U—.OJ-Q (16)

O,

Trong d6: K;, - hé s6 dong dat phuong ngang voi cap dong dat, K p = Aoy / g khi cong
trinh cach tdm chan khoang 100 km; amax - gia téc cuc dai tai mat dat (m/s?); oo’ - ap luc 16p phu
hiéu g ban dau trén 16p cat dugc xét dén (Mpa); oo - ap luc 16p phu toan phan trén 16p cat
duogc xét dén (Mpa); g - gia toc trong trudong (m/s®), g = 9,81 (m/s?); rq - nhan td giam Gmg suit

thay d6i phu thudc do sau va méi trudng, (m) véirg= 1,0 - 0,15.z voi z 6 sau (m).
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Ty s strc khang cat dong R cua dat chdng lai chan rung:

R =0,0882. L +0,25.1og,, 0,35 khi 0,04 mm <Dso<0,6 mm (17.a)
o, +0,7 Dy,
N :
R =0,0882. [——0,05 khi 0,6 mm < Dsy< 1,5 mm (17.b)
o, +0,7

Trong do: N - gia tri do dugc Ngpr tir thi nghiém; Ds - Kich ¢& hat trung binh ctia 50%
lot ray (Dso).

2.2.2. Hé sé khdng léng ciia dit theo Benouar (1992) [3]

Thoi gian truyén song mat T (Kramer 1996) nhu sau:
[,
T=4>1 :4.ZV—' (18)

Trong d6: t; - thoi gian truyén séng mat ting 16p dat (s); 1; - 46 day 16p dat thir i, (m);
Vi - van tdc séng dia chan 16p dat thir i, (m/s);

V., =97.N"" theo T. Imai va M. Yoshiziwa (1975); N; - gia tri SPT trung binh ctia 16p
dat thir i; tir &6 T duoc tinh nhu sau:

—T=0,041.>1,/N" (19)
Theo phuwong phap cua Kanail, hé sb khuéch dai dong hoc DAF dugc tinh:

JT
DAF =1+ =1+0,674.,/> 1./ N*>*"* 20
0,3 Z b (20)

b

Ty tng suat cit dat L do hau qua ciia dong dat:

L= M(G—?}(l ~0,15.2) 1)
g 0y

Trong d6: amax - gia toc cuc dai tai mat dat (m/s?); oo’- ap luc 16p phi hiéu tng ban dau
trén 16p cat dugc xét dén (Mpa); oy - ap luc 16p phii toan phan trén 16p cat duge xét dén (Mpa);
g - gia tdc trong truong (m/s?), g = 9,81 (m/s?); rq - nhan t& giam g suat thay d6i phu thuge do
sau va moi truong, (m) véira= 1,0 - 0,15.z vdi z d6 sau (m).

Ty s strc khang cit dong R cua dat chdng lai chan rung tinh nhu muc 2.2.1.

Do d6, hé sb khang hoa 1ong Fr. xac dinh nhu sau:

F=R__ & Joosso |- N _iar|D L (22)
L a,, DAF o, +0,7 o, (1-0,15.2)

AR - phuy thudc vao duong kinh hat qua san Dsy.
2.2.3. H¢ s6 khdng long ciia dit theo Japan Road Association (JRA) (2002) [3]
Ty Gng sudt cit dat L do hau qua cua dong dat tinh nhu muc 2.2.1.

Ty s6 strc khang cat dong R cua dat chong lai chan rung:
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N
R =0,0882.. | —— khi N, < 14 hodc (23.a)
N
R =0,0882. 1“7 +1,6.10°(N, —14)*° khiN, > 14 (23.b)
Trong do:
. 1,7.N . .
N, =¢,.N,+c, va N, :T; 0% < FC < 10% thi ¢; = 1; 10% < FC < 60% thi
o, +VU,
FC+40 FC
¢, =——; FC > 60% thi ¢, =——-1; 0% < FC < 10% thi c; = 0; FC > 10% thi
50 20
FC-10 o <o A A , N
c, = T; N - gia tri do dugc Nspr tur thi nghiém; N,; N; - gia tri hi€éu chinh Ngpr tir thi

nghiém, lay bang 60%; FC - ham lugng hat min ¢6 d < 0,075 mm, (%).
2.3. Bién dang thé tich hat &, khi nén dét hoa 16ng theo Shamoto (1996) [19]

Theo Shamoto (1995a, 1996a) [19] su thay d6i thé tich cua dat cat sau khi hoa long
thong qua quan hé nén R, va hé sb rong e;:
Ae
—)(%) (24)

R =
‘e —e

Trong d6: e; - hé s6 rong ban dau; emin - hé s6 rdng nho nhat; Ae - chi sd rong tang thém.
Ngoai ra, Shamoto ciing tim ra mdi quan hé giita R. va bién dang truot 16n nhat ym. khi thi
nghiém 5 mau cat vdi do chat D, = 20% + 90% theo phép toan:

R. =R,y (25)

Trong do: Ry - hé s6 nén ban dau, Ry = 3,69; n - hé s6 mil, n = 0,725; Ymax théy O hinh 3.

Bién dang thé tich rong &, cua cat khi vuot hoa long:

Ae e —e._.
g, =——=R,.—y (26)
l+e, I+e,

Trong d6: Dy - do chat hat cat, D, =16.\/ N, ; €max, €min - hé s6 rdng 16n nhét, nho nhét;
FC - d¢ sach cua cat. Quan hé nhu sau: e =0,02.FC+10; e, =0,008.FC+0,6;

e =e. . — (emax —-e.. ).Dr theo Tukimatsu va Yoshimi (1982), Hirama (1991).

2.4. Hé s6 nhét ) hoa long theo Zhang et al (2016) [20]

0,651,000, (4 = A, E-1)=d, V> (4, E+ 4 - 4,)
- 2.gd, Ek(4,E+4 —4,)

n 27)

Trong d6: Vi - van tdc séng mat cua dat, V., = 97.Nl.0’314 (Imai. I, 1975); A, = 0,928;
A, =0,027; yo = 0,061 va d, = 0,008 1a hé¢ s6 md hinh; k - hé sd hiéu chinh ctia tmg suit c6

hiéu va chiéu sau cua dat; p - dung trong riéng tu nhién cua dat (kg/m?).
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Ye=)o
d
E=1+e 7

=100y = 00500, ;( G j g A
Ve

c )
Gv() 2 G Gmax -
g.oV, []
Gmax },C

l+e

3. Két qua thi nghiém va thiét Iap twong quan
3.1. Két qua thi nghiém
Cong trinh Plaza Quy Nhon, hang muc Nha & dan dung 9 tang, s6 10-12-14-16 D6 Pdc
Béo, phuong Tran Phu, Quy Nhon, Binh Dinh [5] theo bang 1.
Bing 1. Két qua thi nghiém cdc chi tiéu co Iy dat nén - Céng trinh Plaza Quy Nhon (9 tang)

Lé h SPT w ¢ ¢ fs .
dit m | N (ijS) (;::)) (T/m?) (TfmZ) (T/m?) Foatdit
1 0-+10 8+16 1,73 29 - 2400 226,7 Cat hat trung
2 11 =13 2 1,72 4 1,0 300 75 Bun cat pha hiru co
3 14 24 10-20 1,73 30 - 3100 300 Cat hat trung
4 > 24 25 1,85 16 22 2000 190 Sét pha
Muc nudc ngam siu 2,5 mét

Dia diém cong trinh thudc thanh phé Quy Nhon tinh Binh Binh, theo TCVN 9386-2012
[15], gia tbc nén bé mat dat 16n nhat cho nén loai A theo phuong ngang 13 am. = 0,0941. g va
ving cong trinh twong tng dong dat cip M = 6,5.

3.2. Thiét 1ap twong quan
3.2.1. Ddnh gid hé sé héa long dit nén theo cdc phwong phdp vdi tieng cdp dpng dit

HE 56 khang long FS;,, hay F, Hésé khang long FSy, hay F;
0 2 4 6 8 0 0,5 1 15 2

=]

—¢—Seed (1985) —¢—Seed (1985)

w
Ll

—&—|shuhara (1993)
—i— Dixit (2012)
== Yasuda (1980)
==Benouar (1992)

=f—Ishuhara (1993)

=
o
Ll

—4— Dixit (2012)

Chibu séu z (m)

Chibu séuz (m)

—><=Yasuda (1980)

.
v
Ll

—=Benouar (1992)
—e—JRA (2002)

N
o
il

—e—IRA (2002)'

25 -

Hinh 4. Quan hé giita FS;, hay F, vdi chiéu sauz — Hinh 5. Quan hé giita FSy;, hay Fy véi chiéu sdu z
khi M= 6,5 khi M= 8,0

D6i voi M = 6,5 gid tri hé s6 khang hoa 1ong theo phuong phap Ishuhara cho gié tri 16n

nhat con phuong phap Benouar cho gia tri nho nhit va nho hon 1, cac phuong phap con lai cho

két qua gia tri hé s6 khang hoa 16ng 16n hon 1 (hinh 4). Gi4 tri hé sé khang hoa 1ong cang 16n

khi chi s6 SPT N4 cang 16n, tirc dd chat D, cang 16n. Lop dat bun cat hitu co c6 hé s6 khang
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héa 16ng nho hon 1 tinh theo cac phuong phap. Khi M = 8,0 gia tri hé s6 khang hoa long tinh
theo phuong phap Seed cho gié tri 16n nhat, phuong phap Benouar gié tri nhé nhit va nho hon 1
(hinh 5).

Bing 2. Chénh léch hé s6 khdng héa long FSiip (%) hay F1, (%) cho M = 6,5 - 8,0

Chiéu sau Seed Ishuhara Dixit Yasuda Benouar JRA
z (m) (1985) (1993) (2012) (1980) (1992) (2002)
2 19,14 57,07 57,28 18,31 18,31 18,31
4 23,34 59,30 57,28 18,31 18,31 18,31
6 26,39 60,92 57,28 18,31 18,31 18,31
8 31,01 63,37 57,28 18,31 18,31 18,31
10 32,00 63,90 57,28 18,31 18,31 18,31
12 34,73 69,50 57,28 18,31 18,31 18,31
14 39,28 71,22 57,28 18,31 18,31 18,31
16 39,74 66,04 57,28 18,31 18,31 18,31
18 41,72 65,55 57,28 18,31 18,31 18,31
20 40,54 66,93 57,28 18,31 18,31 18,31
22 39,64 66,14 57,28 18,31 18,31 18,31
24 35,26 64,52 57,28 18,31 18,31 18,31

Khi ting cap dong dit lam cho gia tbc mit am. theo phuong ngang ting tir ama =
0,0941.g — 0,1152.g, hién tugng hoa long nén dat xay ra cho phuwong phap Dixit, Ishuhara,
Yasuda va Benoura, con phuong phap JRA, Seed thi nén van 6n dinh, tirc c6 hé s khang long
hai phuong phap nay van 16n hon 1. Chénh léch gia tri hé sb khang 1ong cho trong cac phuong
phap co khac nhau, cu thé do chénh léch gia tri hé s6 khang 1a 19,14% + 41,72% (Seed);
57,07% + 71,22% (Ishuhara); 57,28% (Dixit) va 18,31% (Yasuda, Benouar, JRA) theo bang 2.

Phuong phap dénh gia hé sé khang long cua dat theo Benouar (1992) cho két qua nén dat
cat bi hoa 1ong nhanh nhat, ttc 1a Fr < 1 khi dat nén bi dong dat & cap M =5,5; M = 6,5; M =
7,0 hay M = 8,0 (hinh 6).

Do chénh léch hé sb khang long dat nén AFS;;, tir 0,27 + 0,50 (M = 5,5); 0,25 + 0,75 (M =
6,5); 0,28 = 0,57 (M =7,0) va 0,29 + 0,63 (M = 8,0) va gia tri chénh 1éch nay giam dan theo
chiéu sau. Tai do sdu nam trong vung thau kinh thi d6 chénh 1éch hé sé khang long 16n, tirc
ving ndy cai thién nén rat khé vi tri s§ xuyén tiéu chudn van rit nhé sau khi hiéu chinh dét nén
theo cac phuong phap.
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3.2.2. Mat dj chat D, dit nén véi tirng cip dong dit

Hé¢ s6 khang long F Mat dé chat D,
0 0,2 0,4 0,6 0,8 1 o0 20 40 60 B0 100
o ‘ ‘ ‘ . ‘ O bt e
51 ——M=55 5 ‘ —+—=M=0
2 —m-M=65 T —B-M:55
:é 10 4 ——M=7,0 ?.; 10 M5
& s —<=M=8,0 S ] ——M70
8 ‘:g 15 e M=8,0
S |
20 1
20 -
25 - “
25 -
Hinh 6. Quan hé gitta Fr voi chiéu sdu z Hinh 7. Quan hé giita D, voi chiéu sdu z
cho cdc cap dong dat (Benouar 1992) cho cadc cap dong dat (Benouar 1992)

Do chénh 16ch mat do AD; tir 15,95% = 69,90% (M = 5.5); 26,13% + 84,93% (M = 6,0);
30,50% + 91,38% (M = 7,0); 49,74% + 119,80% (M = 8,0). Mat d6 chat D, nho tai ving thiu
kinh cho ting cip dong dat, gia tri 1a 22,62%. Gia tri xuyén tiéu chuén cang I6n thi d6 chénh
léch mat d6 cang nhd, trc mat do D: cang 16n theo hinh 7.

3.2.3. Bién dang thé tich hat &, khi nén dit héa long

Hé s6 rénge, Bién dang thé tich hat ¢,
o 0,2 0,4 0,6 08 1 0 0,2 0,4 0,6
) P S S S 4
s ——M=0 . 3 ——M=0
—B-M=5,0 R —B-M=55
£ B
n 10 —e=M=6,5 w10 = M=6,5
i —wn 47 e
«% 15 i M=8,0 -3 15 e M=8,0
= =
O 9
20 20 %
25

Hinh 8. Quan hé giita e; voi chiéu sdu z Hinh 9. Quan hé giita e, voi chiéu sau z

cho cdc cap dong dat cho cdc cap dong dat

Theo hinh 8, cip dong dit M cang 16n, hién twong pha v& khung két hat cang nhiéu, phan
t6 hat xoay xung quanh di chuyén cang 16n, ing sut cit cang 16n, thanh phan hat chén ép dugc
sap xép lai, hé sb rdng hat cang nho. Dé cai thién nén dét dn dinh cho cong trinh, phai tién hanh
cai bién nén dat, 1am giam hé sb rdng thém trong khoang do sau nén dat bi hoa 1ong cho ting
cap dong dat. Két qua tinh toan, do chénh léch hé sd rdng Ae tir 5,5% + 15,47% (M = 5,5);
9,01% =+ 18,80% (M = 6,0); 10,51% + 20,23% (M = 7,0); 17,15% + 26,52% (M = 8,0). Tai do
sdu nim trong vung thdu kinh hé sé rdng e; khong thay ddi, gia tri 1a 9,09%. Gia tri xuyén tiéu
chuan cang 16n thi do chénh 1éch hé s réng cang nho.

Qua trinh tang cAp dong dat M lam co nén phén t hat theo phuwong ngang tang, thanh
phan bién dang phuong dimg do thanh phan tai thang dimg bén trén co xét thém phan dao dong
tai trong cong trinh ciing ting (hinh 9). Do bién dang thé tich trung binh theo phuong dimg &, 1a
0,054 (M = 5,5); 0,040 (M = 6,5); 0,034 (M = 7,0) va 0,006 (M = 8,0). Ving thau kinh thi d6
bién dang thé tich hat 16n, tuy nhién tai ving thiu kinh nay gi tri &, khong thay d6i nhiéu khi
gia tc mit amsy tang thém.
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3.2.4. H¢ s6 nhét y sau khi nén dit héa long

0.18 06

0.16 “os

0.14 £

0.12 < 04 eM=55
= 010 - £, = 1E-05n 4% EM=6,5
= 1 = 0.0056N3,+0.0758 =S 03 R* = 0.9641 AMT0
3 008 R?=0.9757 ¥ ’
% 006 < 02 <M=8,0
~ { =
= 0.04 g 0.1 - &=4E-007

0.02 | R*=0.8583

0.00 - 0 +— - :

0 5 10 15 20 0.05 0.10 0.15 0.20
SPTN;, Hé s6 nhétn

Hinh 10. Quan hé giita hé s6 nhot n véi SPT N Hinh 11. Quan hé giita bién dang thé tich hat ¢,
cho cdc cdp déng dat véi hé s6 nhot n cho cdc cdp dong dat

Heé s6 nhét khong thay doi nhiéu do cac cap dong dat xdy ra, ma chi ting tuyén tinh voi
gid tri SPT N3, tuong quan dugc thiét lap: 7 = 0,0056.N,, +0,0758 v6i R = 0,987 (hinh 10).

Bién dang thé tich hat &, giam phi tuyén so v6i hé s6 nhdt 1 va cap dong dat cang 16n thi
bién dang thé tich hat cang nho véi cung mét gia tri hé so nhot, twong quan dugce thiét 1ap cho
cép dong dat M = 5.5 va M = 8,0 nhu hinh 11.

4. Kétludn

Dua trén nghién ctru da trinh bay, mot vai két luan c6 thé rut ra nhu sau:

Heé s6 khang 16ng theo phuong phéap Ishuhara (M = 6,5) va Seed (M = 8,0) ¢6 gié tri 1on
nhét, phuong phap Benourar ¢ gia tri nho nhat va nho hon 1.

Danh gia hé sd khang 1ong cua dat theo Benouar (1992) cho két qua FL < 1 nhanh nhat
ung M =5,5;M=6,5 M =7,0hay M = 8§,0.

Gia tri xuyén tiéu chuén cang 16n thi d§ chénh léch mat dd cang nho, tc mat do D,
cang lon.

Do chénh léch hé s6 rdng Ae tir 5,5% + 15,47% (M = 5,5); 9,01% + 18,80% (M = 6,0);
10,51% +20,23% (M = 7,0); 17,15% + 26,52% (M = 8,0).

Gia tri hé s6 nhét khong thay d6i nhiéu do cac cap dong dat xay ra ma tang tuyén tinh véi
gid tri SPT N3, giam phi tuyén véi bién dang thé tich hat &,.
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