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TGM TAT

Ndi dung bai bao |a tinh toan anh hedng ap lec nedc 16 réng
thang du cia dét nén ca xét dén kha nang haa lang do dang dét
theo phrong phap Boulanger. Tir da, tinh toan tinh toan sic
chiu téi doc truc cuc han cia coc theo céc phuong phép co xét
kha ning haa lang cho cac cdp dang dat. K&t qua cho thay, gia
tri cia sirc chiu tai doc truc cyc han coa coc thi phuong phéap
Felleius cho gia tri lan nhat va phuong phap Boulanger cho gia
tri nha nhét. He sd dang coa phweng phap Plaxis 3D la 0.86 va
phuong phap Hea |a 0.78. Gia tri chi sd tin cay trung binh B,
cia céc phuong phap (Boulanger, Fellenius, Hira, Plaxis 3D) déu
ndm trong khoang 0.5 dén 3.5. Gié trj sirc chiu tai doc tryc cuc
han cia coc tinh theo phreng phéap Hira [a pho hop.

Tir khéa: phueng phéap Boulanger, phrong phap Hira, thi nghiem
xuyén tigu chudn, thi nghigm ba truc chu ky, dang dat.

ABSTRACT

Contents of the paper is about the effect of excess pore water
pressure of (sand, clay) foundation according to Boulanger method
related to the affected for liquefaction potential during earthquakes
on the construction sites in Binh Dinh Pravince. The results show, the
correlation is established according to some methods related to the
affected for liquefaction potential during earthquake level. The
ultimate bearing capacity of single piles according to the Fellenius
method is the highest values and the Boulanger method is the
smallest values. Calculating the average reliability index B, according
to some methods as such (Boulanger, Fellenius, Hua and Plaxis 3D) of
the values are between 0.5 and 3.5. The values of the ultimate bearing
capacity of single piles according to the Hua method is the consisten.
Keywords: Boulanger method, Hua method, standard penetration
test (SPT), cyclic triaxial test, earthquakes.

1. PAT VAN DE

Héa long do déng dat lam anh hudng nghiém trong dén két
cau dat nén, cong trinh xay dung va moi trudng khu vuc theo
tha&i gian. Hién nay, nhiéu tac gia tinh toan suic chiu tai doc truc
cuc han cuta coc cé xét kha nang hoéa léng chi tinh cho nén dat
loai cat (Muhunthan et al. 2017 [10], Rollins et al. 2017 [12]), tuy
nhién khi kha nang hoa 16ng xay ra thi nén dat loai sét ciing cé
kha nang gia tang ap luc nudc 16 rong thang du va lam suy
gidm suc chju tai doc truc clia coc khi chiéu dai ha coc xuyén
qua tang dia chat nay.
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Vé suic chiu tai doc truc cuc han cla coc trong nén dat loai cat
va nén dat loai sét co xét kha nang hoa 16ng, theo Boulanger et al.
(2004) [8] cho rang héa ldng dat nén lam thay déi tinh chat ca ly
dat, stic khang don vi doc than clia coc trong nén cat héa long ty 1é
VvGi téng Ung sudt hiu hiéu trong dat cat, chi sé ap luc nudc 16
réng thang du r, thiét [ap quan hé gilia ru va bién dang cat y (%)
cho dat loai cat (Ko-Y-Y 2015) [9] va dat loai sét (Tawil 1997) [3].

Tiép tuc nghién cttu mé hinh hoa 16ng cho hai trudng hop 16p
dat loai cat, dat loai sét cé xét kha nang héa ldng & vi tri ndng va &
vi tri sau xen kep I6p dat t6t dua trén mat phang trung hoa (NP),



cac budc tinh toan suc chiju tai doc truc cuc han clia coc theo hé s6
khang ngadu nhién B, Nt cGia dat nén (Fellenius et al., 2008) [4].

Nguyén Van Phéng va nnk (2020) [11] da danh gia &nh hudng
cla ty s6 &p luc nudc 16 réng dén stc chiju tai cla mong coc tuabin
dién gié khu vuc duyén hai Séc Trang.

Hia va cong su (2020) [5] da nghién ctu vé stic chiju tai doc
truc cuc han cla coc theo thai gian trong nén dat loai cat tinh Binh
Binh c6 xét kha nang hoa léng khi dong dat.

Hua va cong sy (2020) [6] da nghién ctru vé hiéu qua cua dat
bdo hoa trong nén dat loai cat c6 xét kha nang hoa 16ng cho khu
vuc ven bién ctia thanh phé Quy Nhon tinh Binh Binh nham thiét
lap cac tuong quan gila ry vai s6 vong lap n chu ky.

Hia va cong su (2020) [7] da danh gia vé hé s6 d6 tin cay cho
phuong phép dé xuat vé sutic chiu tai doc truc cuc han clia coc
trong nén dat loai cat tinh Binh Binh c6 xét kha nang hoa 16ng khi
doéng dat.

Gidi han cla bai bao la ap dung tinh toan stic chiu tai doc truc
cuc han cutia coc cho dat nén (cat, sét) clia hai du an tai thanh phé
Quy Nhon tinh Binh Dinh c6 xét kha nang hoa long dat nén khi
dong dat.

2. COSGLY THUYET TiNH TOAN

2.1. Hé sé khdng Iéng cua ddt nén

2.1.1. Hé sé khdng Iéng cua ddt nén theo Boulanger et al.
(2004) cho nén ddt loai cdt [8]
CRR
CSR

Trong do: FSiq 21 - khong hoa 16ng dat nén, CRR - chi s6 ting
sudt khang cat tuan hoan ctia dat nén cé xét kha nang héa léng khi
M = 7.5, CSR - chi s6 ting suat cat tuan hoan clia dat nén cé xét kha
nang hoa long do déng dat.

Chi s6 Ung sudt cat tuan hoan (CSR) clia dat nén cé xét kha
nang hoéa long:

CSR:O.65[amJ] % |, L 1 2
g Moy ) MSFK,,

FSliq = (1)

Trong dé: 0.65 - hé s6 trong lugng quan hé gilia vong tron lap
Ung suat khi c6 ap luc nudc 16 réng thiang du trong qua trinh dong
dat, amax - gia téc nén cuc dai phuong ngang tai mat dat (m/s?), o'vo
- ap luc 16p pha hiéu qua ban dau trén 16p cat dugc xét dén (Mpa),
0o - ap luc I6p phui toan phan trén I6p nén dat loai cat dugc xét dén
(MPa), g - gia téc trong trudng (m/s?), g = 9.81 (m/s?), ra - nhan t6
gidm (ing sudt thay ddi phu thudc do sau va méi trusng (m), MSF -
hé s ty lé cap dong dat, Kes - hé s6 hiéu chinh qua tai trong dat
nén.

Gid tri ra dugc xac dinh nhu sau: r; = exp[a(z) + ,B(z)MJ
Trong d6: a(z) =-1.012—1.126sin((z/11.73) +5.133),
B(z) =~0.106+0.118sin((2/11.28)+5.142) cho d6 sau z < 34 m.

Khi z > 34 m thirq = 0.12exp(0.22M)

MSF - hé sé ty |é déng dat khi M < 7.5 véi
MSF =6.9exp(—-M/4)-0.058 <1.8

Theo Boulanger va Idriss (2006) [8], gia tri Kos:

Koy =1-C, ln(&J <1.0

a

1 1
189-17.3D, 37.3-8.27¢

Trong dé: C,, ¢ = 036z =03, pa-

cIN
ap suat khi quyén bang 100 kPa, d6 chat tuong déi D clia nén dat

|Oa| cat véi D}” = ’N1,60/46 .

Chi s6 Ung suat khang cét tuan hoan (CRR) clia dat nén co xét
kha ndng hoa ldngd cap do dong dat bat ky:

2
Ni60,cs +[N1,60,csj B

14.1 126
CRR = exp 3)

3 4
[ Musoes | [ Msoes |5 g
23.6 254
Ny 60,cs = Ni,60 + AN} 60 » Niso = NsprCnCeCaCsChr,

2
AN, ¢o = exp| 1.63 + 07 _[_157 :
: FC+0.1 (FC+0.1

chinh bé mat dat,

Trong d6: Cv - hé s6 hiéu

CN:(pa/leo)aéli véi o'vo (kN/m?), pa = 100 (kN/m?),

a=0.784-0.0768,/N; g9 <0.5, Ce - hé s6 hiéu chinh néng lugng

bua roi, Ce = ER/60 = 1.12 + 1.30 (Nhat), Ce = 0.75 + 1.00 (My), Cs -
hé s6 hiéu chinh phu thuéc vao dudng kinh d 16 khoan thiét bi SPT,
gia tri nay dugc Robertson va Fear dé nghi: d = 65 mm + 115 mm
thi Ce = 1.00, d = 150 mm thi Cg = 1.05 con d = 200 mm thi Cg =
1.15, Cs - hé s6 st dung thiét bi, 1dy C; = 1, Cr - hé s6 hiéu chinh
thanh can khoan, khiz < 3 m thi Ck = 0.75, khi 3m <z < 10 m thi Cq
=(15+2)/24 conkhiz>=10mthiCk=1.0.

2.1.2. Hé sé khdng Iéng cua ddt nén theo Boulanger et al.
(2004) cho nén dat loai sét [3]

Chi s6 Ung sudt khang cat tuan hoan (CRR) cta dat nén co6 kha
nang hoa long khi dong dat & cap do dong dat bat ky:

T
CRRM:75 = CZD[ @e J S,u Ka (5)
u JN=30 Ov0
u__ S.OCR” ©)
0

Trong d6: Cap - hé s6 gia tang gidam tai ldy Coo = 0.96 (Seed
1979), Toye - Ung sudt chu ky ctia dat nén, su - stic chéng cat khéng
thoat nudc, o' - Ung sudt c6 hiéu thdng ding, S, m - hé s6 mé
hinh 1dy S = 0.22, m = 0.8 (Ladd 1991), OCR - hé s6 c6 két trung

o, o,

C
ER Y
két, kq - hé s6 hiéu chinh,

2
Tove T e
k, =—1.357(ﬂj +o.125(ﬂJ+0.98331

binh doc theo than coc, OCR =

, O'c- ap luc tién c6

S S

u u

2.2. Su'suy giam dé bén cia ddt nén bj bdo héa nuéc

r':alvotgqﬁ-&-c:(a—Au)tgqﬁ-&-c (7.a)

Khi cé gia tai dong, ap luc nudc 16 réng tang thém mét lugng Au:

z; =(0'|V0 —Au)tg¢+c (7.b)
' (alo—Au)tg¢+c

T AES S e ®)
' oL0lgh+c
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Khi Au téng tr 0 dén gid tri bing o, hay r ting tir 0 dén 1 thi
ka s& bién d6i tir 0 dén 1, khi ka = 1 dugc xem la cong trinh 6n dinh
va ke < 1 dugc xem la cng trinh khéng 6n dinh hay dat nén c6 kha
nang hoa 1dng (loai dat cat véi c = 0).

tgdy =kytgd+c 9)

¢y = arcig(kytgd+c) = arcig (kigd) (10)
Ta _Ogightc _ratgbrelz v

kd =4 — = ~ = 11)
' o'tgp+c  yltgp+c/z  y'

Ya=kay' (12)

Ed = kdE (1 3)

Trong dé: ke - hé s6 gia tai dong khi dat co hién tugng gia tai
dong, ;/,} , ¢,} , Ea- dung trong, goc ma sat, mé dun bién dang cua
dat nén co gia tai déng, E - mo6 dun bién dang cta dat nén.

2.3. Xac dinh suic chiu tai doc truc cuc han ciia coc co xét
kha néang héa Iéng theo cac phuong phap

Stic chiu tai doc truc cuc han clia coc c6 xét anh hudng héa l6ng:

Qu,liq = Rs + Rt (14)

Trong d6: Quiig, Rs, Rt - stic chiju tai doc truc cuc han cla coc, suc
khang than cuda coc, stic khang mii clia coc c6 xét anh hudng héa
I6ng khi dong dat cda dat nén.

2.3.1. Stic chiju tadi doc truc cuc han cia coc c6 xét kha ndng
héa Iéng theo Boulanger et al. (2004) [2]

Stic khang don vi than f, cia coc:

fe =0';0K0tan(é‘)(1—ru) (15)
Suic khéng than Rs c&a coc:

_ujjg,dz_;rdj' oKotan(¢)(1-7, )dz (16)

Trong d6: o,,, o, - Ung suat c6 hiéu dét nén & giai doan tu
nhién, bi hoa l6ng; dp - dudng kinh coc, Ko - hé sé khang cua ap
sudt mat dat nén, lay Ko = 0.7, 8 - g6c khang bé mat, 1ay 6 = ¢ - 5%, ¢
- goc ndi ma sat, ry - chi sé ap luc nuéc 16 réng thang du.

Xac dinh ry:

Idriss va Boulanger (2006) [8] da thiét 1ap tuong quan gitia bién
dang cat bat dau héa 16ng yim (%) VGi Nieocs:

3
N 60.es
Yiim :1.859[1.1— /%j (17)

Bién dang cit mong dgi I6n nhat ymax (%) nhu sau:

0,FSyy 22
Ymax = 7tim»FSjig < 4 (18)
min (B, i, ), 4 < FSj, <2
Trong do:

A=0.535+0.398, [max (5.6, Ny 9. ) —0.0924max (5.6, N g0, )

2-FSy,

Theo Ko-Y-Y (2015) [9] da thiét lap quan hé gilia ru va y (%) cho

nén dat loai cat: r ,=0.2316Iny +0.8761 . (19)
Theo Tawil (1997) [3] da thiét lap quan hé gilta ru va y (%) cho
nén dat loai sét: r ,=0.123In(y)+0.3039. (20)
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Suic khdng mi R cla coc:

Theo Idriss va Boulanger (2006) [2] nghién cttu m&i tuong quan
gitia stic khang mai con hiéu chinh gen va gia tri xuyén tiéu chudn
N160 VGi d6 chat tuong déi D

3.788
oy _ (2.092D, +2.224) 1)
Ny 60 46D}
3.788
2.092D, +2.224)" " N
RI = quc,l = Ap ( - B ) L0 (22)
46D;

Trong d6: Dy, N160 - d0 chat tuong d6i, gia tri SPT hiéu chinh
60% nang lugng ctia dat nén.

2.3.2. Stic chiu tai doc truc cuc han cta coc c6 xét kha néng
héa Iéng theo Fellenius et al. (2008) [4]

Suic khang than don vi rs ctia coc:

rs=po'z=bz (23)

Stic khang than Rs clia coc:

z z
R, = J' Agrydz = J.As fo.dz (24)

Trong d6: B - hé s6 khang ngdu nhién cta dat nén, dat loai sét
B =0.15 + 0.35, dat loai bun B = 0.25 + 0.5, dat loai cat B = 0.30 +
0.90, dat loai s6i p = 0.35 + 0.80 theo Rollins (2005) [11] va Fellenius
(2008) [4], 0'; - ting suat c6 hiéu cta dat nén.

Stic khang mi don vi g: clia coc:

0t =Nw0'2-p = az (25)

Trong dé: N: - hé s6 khang mui ctia coc.

Suic khdng mi R cla coc:

R =A4N,o,_p (26)

Trong d6: Nt - hé s6 khang mai ctia coc vai dat loai sét Ny =
30, dat loai bun N = 20 + 30, dat loai cat N¢ = 30 + 150, dat loai soi
Nt = 60 + 180 theo Fellenius (1999), 0o - Uing suat c6 hiéu tai mai
coc cla dat nén.

2.3.4. Surc chiu tdi doc truc cu'c han cia coc c6 xét kha nédng
héa Iong theo Hira va cdéng su'(2017)

Tinh stic khdng than Rs clia coc d6i véi nén dat loai cat [5], [71:

] l
R, :uJAfs’ldz:ﬂ'dpJ.on tan(¢)(1-7, )dz (27)

Trong dé: O';o - (ing suéat c6 hiéu dat nén & giai doan tu nhién,
dp - dudng kinh coc, @ - goc ndi ma sat, ru - chi s6 ap luc nudc 16
rong thang du dugc tinh theo két qua thi nghiém ba truc chu ky
cho tin s6 la 2 Hz. D6i v6éi nén dat loai cat [6]:

r, =—0.216In(Ngy)+1.303.

- ndpfa;o tan(¢)[ 0.216In(Ngo) - 0.303 |dz (28)
0
Tinh stic chiu tai than Rsc cla coc d6i vai nén dat loai sét:
I
_ J' tan (#)[ 0.1091n (N ) + 0.05 |z (29)
0
dat loai sét B = 0.15 + 0.35, dat loai bun B = 0.25 + 0.5, gia tri
Neo cang I6n thi § cang nhd theo Rollins (2005) va Fellenius (2008)
[4]. Tuong quan dugc thiét 1ap cho nén dat loai sét nhu sau:
-7, = B=0.109In(Ng) +0.05 .
Suic khdng mi R cda coc:
Stic khang mi don vi clia coc & giai doan tu nhién:

S,8



qdc = O-;/oNq + VVDfN;/ (30)
R=A4yq. =4, (a'vONq + y'DfNy) (31)

Trong d6: A, - tiét dién cua coc, 0;0 - (ing suat ¢6 hiéu dat nén
& giai doan tu nhién, d, - duong kinh coc, y' - dung trong ty nhién
cla dat nén, Ng, Ny - hé s6 khang cla dat nén, c6 thé tra bang theo

’

goc noi ma sat [0) cla dat nén VGi

N, = tan2[45 +%je3'”‘a“(¢') /N, =2(N, +1)tan(g"),

¢'= arctan[(l —1 )tan(qﬁ)} :

2.4. Chi sé tin cdy trung binh 3,
Gia tri chi s6 tin cay By (Nowak 1999) [1] dugc xac dinh nhu sau:

1{?? \/(1+COVQ2)/(1+COV,§)}

R™Q

\/m[(n COVQZ)(HCOV,%ﬂ

Trong d6: COVq, COVr - hé s6 bién thién clia cac gia tri sai léch
cho tai, siic khang cla coc, A, Ar - gid tri trung binh cdia céc gia tri
sai léch (do/ du doan) cho tai, stic khang clia coc, yq - hé s6 tai, @r -
hé s6 suc khang coc, ldy @r= 0.6 + 1.0.

Yo =0 (1+1,COV, ) (33)

ne - MOt hang s6 biéu thi s6 do léch chuin so vdi gia tri trung
binh can thiét dé€ dat dugc xac suat vuot qua mong mudn, ldy ne =
2 (Nowak va Collins 2000). Gia tri Aq, COVq la 0.973 va 0.462, As -
dugc xac dinh nhu sau: 0=0,4y, R=R, g V6i O, R - gia tri
trung binh cta tai, stic khang clia coc va Q, R - gia tri tinh toan cuc
han tai, stc khang clia coc (dy doédn cho tai cho trang thai gidi
han), c6 thé 18y A\s = 1 + 1.3. Céng trinh thiét ké dugc an toan khi
gia tri chi s6 d6 tin cdy By dugc cho 1a hgp ly khi B¢ = 0.5 + 3.5 (Liu
etal 2001).

(32)

g =

3. KET QUA THINGHIEM VA XAY DUNG MOl TUONG QUAN

3.1. Két qua thi nghiém

Thi nghiém tai 02 du an thudc khu vuc TP. Quy Nhon, tinh Binh
DPinh theo Hinh 1, Hinh 2 va Bang 1.

Bang 1. K&t qua thi nghiém stc chiu tai doc truc cuc han cta
coc cho cacdu an

STTdy én Tén dy én Qa(kN) | Qe(kN) | L(m) | d/a(m)
Khdch san Nam Thu, 07
! Nguyén Thi Dinh, Quy Nhon 650 1700 % d0.6
Try S6 Lam Viéc Khu Hanh
2 Chinh TP Quy Nhon, Nguyén 5000 | 10000 | 46 d1.0
Hug, Quy Nhan

Lop it i) o ) ™ 1o
10 15 20 1020 30 40 15 30 5 10 15 20 25 30 35 05 1 15

le- N I\

o N

6 o x )
8= // —

s=ARE Qi AN «Ei A
i B )
'Y N < (
i J UL Ly

Chidu sau z (m)

/

\

/

1
Hinh 1. Két qua thi nghiém chi tiéu co Iy dat nén trong phong clia du an Khach San
Nam Thu, s6 07 Nguyén Thi Dinh, tinh Binh Dinh

L ig] L

Pia diém du an thudc thanh phd Quy Nhon tinh Binh Dinh,
theo TCVN 9386-2012 [13], vling céng trinh tuong (ng déng dat
cdp M = 6.5 va gia toc nén theo phuong ngang I6n nhat bé mat dat
nén cho nén loai A 13 amax = 0.0941g, hé s6 nén S = 1.0.
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3
2.2

6t nha

2522

S
22,

Chiéu sau z (m)
>

Hinh 2. Két qua thi nghiém cdc chi tiéu co Iy ddt nén ctia du n Try S6 Lam Viéc Khu
Hanh Chinh, tinh Binh Dinh.

3.2. Két qud phan tich cdc théng sé bén bdng thiét bj ba truc
chu ky

Mau dugc ché bi c6 kich thudc (HxD = 140 mm x 70 mm), sau
dé cho mau dat bao hoa va ¢ két mau dat trudc khi gia tai lap
bang thiét bi ba truc loai Tritech 100 ctia hang Controls-Group
(Italia), ta xac dinh dugc cac théng s6 dac trung co ly mau dat loai
cét, 16 trinh Ung suat thuc hién theo céc ché d6 rung (CTC-RTE va
RTE) cho tin s6 f = 2 Hz, hé s6 B = 0.96 va s6 liéu dugc thé hién
trong Bang 2 va Bang 3 [6].

P

16 Fiy, = 0.0275Ny, = 0.2664
RF=0.855

Hinh 3. Quan hé giia FSiiq v6i Neo cho nén
ddt loai cét theo Boulanger et al. (2004)

Hinh 4. Quan hé giia FSiig v6i Neo cho nén
dat loai sét theo Boulanger et al. (2004)

Bang 2. Théng s6 thi nghiém ba truc chu ky khéng thoat nudc

D, . Aplic | Apluc Ap luc e
Miu | che || T cg Két nguc}c hiéF:J qa | €

bi | 9’ | ol | gpay | (Pa) | (kPa) rung
1 | 0172 | 1547 | 1547 | 61 3 38 CTCRTE
(2 | 0349 | 1580 | 1584 | 95 63 ) CTCRTE
(G | 0246 | 1561 | 1573 | 28 17 m RTE
4 | 0235 | 1559 | 1570 | 35 17 18 CTCRTE
6521 | 0211 | 1554 | 1555 | 37 3 14 CTCRTE

Bang 3. K&t qua thi nghiém ba truc chu ky khéng thoat nudc

Tan | Biéndo | Tysé Bién do Chuky héda
% Dr sau . p ¢ f )
Mau kit | 2 rung | Ungsuat bién (max) léng
(Hz) | (kPa) (SRmax | dang (%) n
@ 0172 | 2 12.5 0.164 1.58 1.00 81
Q | 0373 | 2 25 0.391 4.15 1.00 37
(@G | 0316 | 2 7.5 0.341 1.97 1.00 61
(4 | 0298 | 2 15 0.417 1.80 1.00 13
(52-1] 0216 | 2 15 0.536 2.07 1.00 5
3.3. Xay dung tuong quan

3.3.1. Ddnh gid hé s6 khdng héa I6ng ddt nén

Ung véi cap dong dat (M = 6.5) lam cho gia t6c mat theo
phuong ngang tang amsx = 0.0941g, xét téng hop két qua thi
nghiém co ly dat tai 02 du an thuédc dia ban TP. Quy Nhon. Kha
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Hinh 5. Quan hé giifa r, G va n cho Dr khac nhau, tan s6 f = 2 Hz

1.0 M=6.5 -
[ Cat
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Olo'....u........u..
0.0 0.5 1.0 1.5 2.0
Fsliq

Hinh 7. Quan hé gitia r, véi FSiiq cho nén ddt loai cat

nang hoa I6ng dat nén xay ra hoan toan vai d6 sau z < 24 m, hé s6
Fiiq tang tuyén tinh theo chiéu sau z khi gia tri Neo tang cho ca nén
dat loai cat va nén dat loai sét (d6i vai du an Khach San Nam Thu),
con kha nang hoa léng dat nén xay ra hoan toan cho nén dat loai
sét va khéng xay ra hoa ldng cho nén dat loai cat (d6i véi du én
Trung Tam Hanh Chinh tinh Binh Binh), gid tri cGia FSiiq I6n hon 1.0
khi gia tri SPT Neo > 30 cho nén dat loai cat.

Kha nang hoa long cha dat nén xay ra hoan toan khi Neo < 26 va
khéng hoa long khi SPT Neo > 26 theo Hinh 3 (nén dat loai cat),
Hinh 4 (nén dat loai sét), dong thoi FSiq tdng tuyén tinh theo Neo.
Thiét 1ap tuong quan gita FSiq va Neo: FSjiy = 0.0275Ng +0.2664

(R = 0.945 - nén dét loai cat) va FSy, =0.0381Ngy+0.092 (R =

0.974 - nén dat loai sét).

3.3.2. Tuong quan giiia r, v6i n cho cdc mau dat loai cdt bj
héa léng

Téng hop s6 liéu thi nghiém tir 05 mau dat loai cat (CC1, CC2,
C(C3, CC4, CS2-1) bi hoa 16ng va loai trir sai s6 thd dot bién, hé s6 B
= 0.96 vdi tan s6 2 Hz cho cac 16 trinh (ng suat khac nhau (CTC-
RTE, RTE) [6], ta thay khi s6 vong chu ky n cang I6n thi chi sé ap luc
nuéc 16 réng thang du ry cang 16n va tién dén 1.00 (trang thai hoa
I6ng clia mau dat loai cat). Hé sé suy thodi la G vai G =1 - 1y, Vi
gia tri C; thi ta thay khi ru cang I6n thi C; cang nho hay stc chiu tai
than coc cang nho. Diéu nay cé nghia la mic d6 suy thodi cang I6n
hay 1a khung két cdu hat dat loai cat bi pha hay cang nhiéu, stic
chiu tai cuc han doc truc clia coc don cang nho hay cong trinh
cang dé mat 8n dinh.

Vi két qua phan tich cho 05 mau dat loai cat véi f = 2 Hz va n,
ta dugc két qud r. va G la 7, =0.0687In(n)+0.6815;

C, =—0.691In(n) +0.3185.
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Hinh 8. Quan hé gitia r, véi FSiiq cho nén ddt loai sét

3.3.3. Chi sé dp luc nudc 16 réng thédng du'r, v6i Neo

Tu két qua thi nghiém ba truc chu ky thuc hién cho cac mau
dat loai cat bi hoa léng dugc tinh toan & [5] va ti phuong trinh
tuong quan gilra CSR va Neo (Hinh 6). Ta thiét lap tuong quan gilia
ru v6i Neo cho tan s6 f khac nhau: 7, = —0.2161In( Ny ) +1.303

Khi Neo tang dan (Neo > 3) thir, gidm dan chotans6f=1Hz f=
2 Hz va gid tri ru v6i f = 2 Hz gidm nhanh hon gid tri ry v6i f = 1 Hz
(Hinh 6). Tai gia tri SPT Neo xap xi la 3 thi gia tri chi s6 ap luc nuéc 16
réng thang du cé tan s6 1 Hz bang gia tri chi s6 ap luc nudc 16 réng
thang du c6 tan s6 2 Hz va bang 1.00.

Gia tri CSR tang va gia tri ru gidm khi Neo tang cho 16p dat loai
cét hat trung c6 trang thai rai dén chat trung binh. Dai véi cac 16p
nén dat bun cat chay (Neo < 3) thi tan sé cang nho cho ru cang nho.

Nén dat loai cat c6 xét kha nang héa l6ng [5]:

1-7, = =0.216In(Ngy)+0.303.

Nén dat loai sét tinh theo Fellenius et al. (2008) [4]:

1-7, = B=0.109In(Ng) +0.05 .

3.3.4. Tuong quan giiia r. véi FSiq cho ddt nén

Quan hé gilfa ry va FSiiq 1a phi tuyén, khi gia tri FSiq tdng dan thi
ru giam dan cho nén dat loai cat va nén dat loai sét. Thiét l1ap tuong
quan gitfa ru va FSiq nhu sau: 7, = 0.25FS;, +0.591 (R=0.942-nén

dat loai cét), 7, =0.125FS;, +0.609 (R=0.997 - nén dat loai sét).

3.3.5. Sirc chiu tdi doc truc cuc han Qu,iq ca coc c6 xét kha
ndng héa Iéng theo cdc phuong phdp

V&i Fa - ty s6 6n dinh cong trinh tinh theo ty s stic chiju tai doc
truc cuc han Qujiq clia coc cé xét kha ndng hdéa long véi suic chju tai
doc truc cuc han Qum cla coc theo két qua thi nghiém PDA.



Bang 4. Stic chiu tai doc truc cuc han clia coc c6 xét kha nang
héa I6ng theo cac phuong phap

Stic chiu tai doc truc cuc han Qujiq (kN) clia coc Két qua
STT T e o, .
6 xét khd nang héa long thi
dy . = —— , "
in Boulangeretal., | Felleniusetal., | Hiavacongsy | Plaxis | nghiém
2004 2008 2017 3D Qum (kN)
1 766.4 2026.9 1207.5 1500 2650
2 7937.1 21613.8 8688.1 9500 10000
Fq 0.68 1.86 0.78 0.86 1.00

Gia tri suc chiu tai doc truc cuc han cla coc c6 xét kha nang
héa 16ng vdi cap déng dat (M = 6.5) tinh theo mét s6 phuong phap
thi phuong phap Fellenius et al. (2008) cho gia tri 16n nhat va
phuong phap Boulanger et al. (2004) cho gia tri nhé nhat. Gia tri
cla hé s6 Fa theo Bang 4 cho thay, gia tri F4 tinh theo phuang phéap
Boulanger et al. (2004) cho gié tri nho nhat va theo phuong phap
Fellenius et al. (2008) cho gia tri Ién nhat, con gia tri tinh theo
phuong phap Hura va cong su (2017) la 0.78, gia tri stc chiju tai doc
truc cyc han cutia coc tinh theo phuang phap Fellenius et al. (2008)
la 21613.8 (kN) la qua Ién so véi 10000 (kN) cdia két qua nén tinh
hién trudng la vi dau mai coc cdm vao nén dat loai cat hat trung c6
hé sé ala 30.

Khi cac théng s6 bén déng tuang duong dugc dua vao nhu s,
@4, Ea cho cac I6p dat bi hoa léng va két qua tinh toan theo Plaxis
3D cho thay, gia tri stc chiu tai doc truc cuc han cla coc c6 xét kha
nang hoéa ldng cho tan s6 f = 2 Hz 1a I6n hon gia tri stic chiu tai doc
truc cuc han cla coc cé xét khd nang héa 16ng tinh theo phuong
phdp Hua va cong su (2017) va nhé hon gid tri stic chiu tai doc truc
cuc han clia coc c6 xét kha nang héa Idng tinh theo phuong phap
Fellenius et al. (2008) v&i cap dong dat (M = 6.5) cling nhu phuong
phap nén coc hién trudng, déng thai hé sé dong Fa nay la 0.86.

3.3.6. Chi sé tin cdy trung binh B,

Vi két qua tinh toan cho gia tri chi sé tin cdy trung binh By
theo Hinh 9. Gia trj ca chi s6 tin cdy trung binh Bg 1a I6n nhat theo
phuong phap Fellenius (2008) (B = 2.13) va nhé nhat theo phuong
phép Hua va cong su (2017) (Bg = 0.6) cho M= 6.5.

Xét M = 8.0, két qua clia gid tri Bgla 1.57 (M =6.5) va 1.49 (M =
8.0), gid tri By cho M = 6.5 I16n hon gid tri By cho M = 8.0 theo
phuong phap Boulanger et al. (2004), Hdia va cong su (2017), Plaxis
3D (Hinh 9, Hinh 10).

Hinh 9. Chi s6 B, theo cc phuong phap (M Hinh 10. Chi 56 B, theo cac phuong phap
=6.5) (M=8.)

Khi M thay déi thi, gia tri B khdng thay déi tinh theo phuong
phap Fellenius et al. (2008). Péng thai, gid tri B cho M = 6.5 cling
I6n hon cho gia tri By cho M = 8.0 va gid tri g = 0.5 + 3.5 la hgp ly.

4. KETLUAN

Chi s6 ru tang khi FSiq giam, thiét lap tuong quan gila ry va FSiq:
1, =-025FS;, +0.5913  cho nén dat loai «cat va
1, =—0.125FS};, +0.6093 cho nén dat loai sét.

Gia tri suc chiu tai doc truc cuc han cla coc c6 xét kha nang
héa 16ng vdi cap déng dat (M = 6.5) tinh theo mét s6 phuong phap
thi phuong phép Fellenius et al. (2008) cho gia tri 16n nhat va
phuong phéap Boulanger et al. (2004) cho gia tri nhé nhat.

Gia tri suc chiu tai doc truc cuc han cla coc co xét kha nang
hoa 16ng cho tan s6 f = 2 Hz theo Plaxis 3D la nhé hon gia tri stic
chiu tai doc truc cuc han cla coc tinh theo phuong phap Fellenius
et al. (2008) va I6n haon gia tri stic chiu tai doc truc cuc han cla coc
theo phuong phap Hia va cong su (2017).

Gia tri ctia Bg la I6n nhat theo phuong phap Fellenius et al.
(2008) va nhoé nhat theo phuong phéap Hida va cdng su (2017) cho
M = 6.5 va M = 8.0. Gia tri suc chiu tai doc truc cuc han clia coc c6
xét kha nang héa long tinh theo phuong phap Hua va cong su la
phu hop.

Dé két qua tinh toan dugc tin cay, nén két hgp xac dinh ry truc
tiép bang thi nghiém ba truc chu ky va gian tiép tu thi nghiém
xuyén tiéu chun SPT.
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