TK: 030.01.01.000762.2 Ngan hang Thwong mai
cb phan Hang hai Viét Nam - Chi nhanh Ha Noi.

PHO CHU TICH
HOI KHKT CAU BUONG VIET NAM
PHU TRACH TAP CHi
PGS.TS. Hoang Ha

HOI DONG BIEN TAP

PGS.TS. Hoang Ha
TS. Nguyén Van Nhan
PGS.TS. Téng Tran Tlng
PGS.TS. Doan Minh Tam
GS.TS. Nguyén Ngoc Long
PGS.TS. Nguyén Hoang Long
GS.TS. Tran Brc Nhiém
PGS.TS.Pham Duy Hoa
PGS.TS. La Van Cham
ThS. Pham Quéc Cudng

TRU SO TAP CHi

Pia chi toa soan: S6 25 TT Sw 361, ngd 37,

Nguyén B& Khoan, phwéong Yén Hoa,
Thanh phé Ha Noi
Hotline: 0818547216
Email: cauduong308@gmail.com
Website: hkhktcd.vn

Gi4y phép hoat dong bao chi in:

S6 35/GP-BVHTTDL do bd Van héa, Thé thao

va Du lich cp ngay 09/05/2025.

MST: 01.00844744

TAP CHi CAU DUONG VIET NAM LA CO
QUAN NGON LUAN CUA HOI KHKT CAU
DUONG VIET NAM.

BAI VO, HINH ANH IN TRONG TAP CHi
PEU CO THE BUOC PHO BIEN RONG
RAI HOAC IN LAl NHUNG PHAI HOAN
TOAN DO TAP CHi CUNG CAC TAC GIA
GI0 BAN QUYEN.

GIA: HAl MUOl NAM NGAN DONG

TAP CHi XUAT BAN HANG THANG

MUC LUC

Nam tho 30
SO 7-2026

KHOA HOC CONG NGHE

PHAN TICH ON BINH MAI TA-LUY
NEN BUONG CHIU TAI TRONG XE
VA DPONG PAT BANG THUAT TOAN
DI TRUYEN

Huynh Van Quén
Pham Thién Tri
Nguyén Van Du* 3

SLOPE STABILITY ANALYSIS OF
ROAD EMBANKMENTS UNDER
VEHICLE AND EARTHQUAKE
LOADS USING A GENETIC
ALGORITHM

NGHIEN CUU DINH LUONG
SU SUY GIAM SUC CHIU TAl
CUA MONG COC TRONG NEN DAT
BAO HOA NUGC DUOI TAC DONG
DONG DAT: UNG DUNG CHO KHU
VUC VEN SONG HONG, HA NOI
Phi Hong Thinh,*

Nguyén Ba Bong

Giang Kién Trung

Nguyén Vin Phéng 8

QUANTIFYING THE REDUCTION IN
BEARING CAPACITY OF PILE
FOUNDATIONS IN SATURATED
SOILS UNDER EARTHQUAKE
LOADING: APPLICATION TO THE
RED RIVER BANK AREA, HANOI

NGHIEN CUU BAC TINH MO BUN
DAN HOI VA BO MAI MON CUA
BE TONG CAT BIEN - TRO BAY
(PNG DUNG TRONG KET CAU MAT
DUONG GIAO THONG

ThS. Nguyén Quéc Tric 14

EXPERIMENTAL STUDY ON THE
MODULUS OF ELASTICITY AND
ABRASION RESISTANCE OF SEA
SAND - FLY ASH CONCRETE FOR
ROAD PAVEMENT STRUCTURES

DANH GIA HIEU QUA GIAI PHAP XU
LY SUT LUN CONG TRINH PHUC
VU SAN XUAT KHO THAN G9 DUA
TREN SO LIEU QUAN TRAC DICH
PDONG VA PHUONG PHAP MO
HINH SO

ThS. Pham Thu Trang 20

RESEARCH ON  PROPOSED
REMEDIAL  MEASURES  FOR
GROUND SETTLEMENT AT THE
G9 COAL STOCKPILE FACILITY OF
CAM PHA PORT AND LOGISTICS
COMPANY, QUANG NINH
PROVINCE




FTIFFF <HOAHOC CONG NGHE

NGHIEN CUU DINH LUONG SU SUY GIAM SUC CHIU TAI CUA
MONG COC TRONG NEN DAT BAO HOA NUGC Illml TAC DONG
DONG DAT: UNG DUNG CHO KHU VUC VEN SONG HONG, HA NOI

PHI HONG THINH*
NGUYEN BA PONG
Trudng Dai hoc Giao théng vdn tai
GIANG KIEN TRUNG

Truong Dai hoc Khoa hoc Tu nhién - Bai hoc Quéc gia Ha Néi

NGUYEN VAN PHONG
Trudng Bai hoc M6 - Dja chdt
* Email: thinhph@utc.edu.vn

Phan bién: TS. Nguy&n Anh Tuén

TOM TAT
Bai bao trinh bay phwong phap danh gia dinh lvgng
sy suy gidm strc chju tai ctia méng coc khoan nhdi
trong nén dat bao hoa nwédc dudi tac ddong clia dong
dat. Khac véi phwong phap tra bang thuc nghiém,
nghién ciru thiét 1ap méi lien hé gitra ty s6 ap luc
nuwéce 16 réng du (R)), hé sé suy gidm dd bén (I _,)
va cac hé so diéu kién lam viéc cla dat nén (y,,,
eqz) trén co sé ly thuyét (ng suét hivu hiéu. Phuo’ng
phéap duwoc ap dung cho méng coc khu vire ciu Nhat
Tan (Ha Noi) v&i sau kich ban gia téc nén cuc dai
(PGA) tr 0,05g dén 0,25g. Két qua cho thay, tai PGA
=0,0819g, I6p cat bao hoa & dd sau 6,0-10,0 m xay
ra héa 16ng hoan toan, lam suy gidm gan nhw hoan
toan strc khang ma sat doc than coc. Khi PGA tang
ttr 0,059 1én 0,254, strc chiju tai cia coc giam ttr 0,7%
dén 41,3%; trong d6, strc khang ma séat doc than coc
suy gidm manh nhéat (dén 87%), con strc khang mdi
coc dat trong I&p cat chat hau nhw khéng thay débi.
Két qua nghién ctu khang dinh vai trod cla tang dat
dat mii coc dbi voi khad nang chiu tai ciia moéng va
cung cap co s& dinh lwong phuc vu thiét k& méng
coc khang chén trong diéu kién dia chat ven séng.

T khéa: Hoa 16ng dét, strc chiu tai méng coc, ty s
ap luc nwéce 16 réng dw, dong dat, ven séng Hong,
SPT, van téc séng cat.

TS. Nguyén Céng Binh
ABSTRACT

This paper presents a quantitative method for
evaluating the reduction in the bearing capacity of
bored pile foundations embedded in saturated soils
under earthquake loading. Unlike conventional
approaches that rely on empirical lookup tables, the
proposed method establishes a direct relationship
between the excess pore water pressure ratio
(R,), the strength reduction factor (I _,), and the
soil reduction factors (qu1 and quz) based on the
effective stress principle. The method was applied
to the pile foundation of the Nhat Tan Bridge area
(Hanoi, Vietnam) under six peak ground acceleration
(PGA) scenarios ranging from 0.05g to 0.25g. The
results indicate that, at PGA = 0.0819g, the saturated
sand layer at depths of 6-10 m undergoes complete
liquefaction, resulting in an almost complete loss of
shaft resistance within this depth interval. As PGA
increases from 0.05g to 0.25g, the overall pile bearing
capacity decreases by 0.7%-41.3%. Shaft resistance
exhibits the greatest reduction, decreasing by up to
87%, whereas the end-bearing resistance of the pile
socketed in the dense sand layer remains nearly
unchanged. The findings highlight the critical role
of the bearing stratum in maintaining pile capacity
during earthquakes and provide a quantitative basis
for the seismic design of pile foundations in alluvial
deposits.

Keywords: Soil liquefaction, pile bearing capacity,
excess pore water pressure ratio, earthquake, Red
River bank, SPT, shear wave velocity.

1. DAT VAN DE

Trong nhirng thap ky gan day, hoat
dong dong dat da dwoc ghi nhan
tai nhiéu khu vuc & Viét Nam, déc
biét Ia Tay Bac, mién Trung va Tay
Nguyén. M&c du phan Ién cac tran
dong dat & nwoc ta co cuong do
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trung binh, nhiéu tran dong déat
I&n trén thé gidi da cho thay hién
twong hoéa 16ng nén dat |a mot
trong nhirng nguyén nhéan chinh
gay mét 6n dinh nén méng va pha
hoai cong trinh (Seed va Idriss,
1971 [11]; Youd va nnk., 2001 [12];
Idriss va Boulanger, 2008 [5]). Vi

vay, viéc nghién ctru dinh lwong
anh huéng clia dong dat dén kha
nang lam viéc clia méng coc, dac
biét trong diéu kién nén dat bao
hoa nwéc, cé y nghia quan trong
dbi voi thiét ké va bdo ddm an toan
cbng trinh.
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Khu vwc ha lwu séng Hong, dac
biét la dai ven séng thudc dia phan
Ha Noi, c6 diéu kién dia chét cong
trinh nhay cam v&i hién twong hda
Idng do cac trAm tich Dé t& bao
hoa nwdc co chidu day lon, két
cAu roi dén chat vira va muc nwdc
ngam noéng. Trong bdi canh khu
vwc nay dang phat trién manh cac
cobng trinh cau, cbéng va nha cao
tang, viéc danh gia sy suy gidm
strc chiju tai cla méng coc dwdi tac
doéng clia ddng dat cé y nghia quan
trong nham bao dam an toan va do
tin cay clia cong trinh.

Cac tiéu chuédn hién hanh nhuw
TCVN 9386:2025 [2] va TCVN
10304:2025 [3] da dé cap dén thiét
ké méng coc trong nén dét c6 kha
nang hoéa léng. Tuy nhién, viéc xac
dinh cac hé sb diéu kién lam viéc
clia dat nén (y,,, Y..) Van chii yéu
dwya trén bang tra thwc nghiém
va chwa phan anh truc tiép anh
hwdng cua ty sé ap lwc nuwdc 16
réng dw dén s suy gidm cwéorng do
dat. Bai bao dé xuét phwong phap
danh gia sw suy giam strc chiu tai
clia méng coc dwa trén ty sb ap
lc nwéc 16 réng du (R ) va hé sb
suy gidm d6 bén (1), két hop voi
danh gia hoa long theo Ng,, va V_.
Phwong phap dwoc ap dung cho
khu vuwc ven séng Hong, Ha Nai,
gop phan hoan thién co s& tinh
toan va thiét ké mong coc khang
chén trong diéu kién dia chéat Viét
Nam.

2. €0 SG LY THUYET VA PHUGNG
PHAP NGHIEN CUU

2.1. Co s& xac dinh sw suy giam
strc khang cat cua dat dwéi tac
dong cua dong dat

Dwoi tac dong cla tai trong dong
do déng dét, ap luc nuwéc 16 réng
dw (Au) trong dat bdo hoa tang
I&n, lam gidm (ng suéat hiru hiéu
(0), tr d6 suy giam strc khang cét
cla dat va strc chiu tai cia nén
mong. Ty sb ap luc nwédc 16 réng
dv (R, = Au/0’) dwoc str dung dé
dinh lwgng mirc d6 anh hwédng cla
dong dat dén trang thai co ly cla
dat nén.
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Strc khang cét cia dat trong diéu
kién ng suat hiru hiéu duoc xac
dinh theo tiéu chuan bén Mohr-
Coulomb:

T=01g¢ +C (1)
trong do, T 1a strc khang cét hiru
hiéu clia dat (kPa); o’ la irng suét
phap hiru hiéu (kPa); ¢’ 1a géc ma
sat trong hiru hiéu (dé); ¢’ la cwdng
d6 lwc dinh hiru hiéu (kPa).

Khi xuét hién Au, (rng suét hiwu
hiéu clia d4t giam theo biéu thirc:

0. ,=0-Au (2)

Khi d6, strc khang cét clia dat trong
diéu kién dong dat duoc xac dinh:

T_ =(0'-Au)gd’ + ¢ 3)

Thiét 1ap hé sb suy gidm do bén
cla dat:

Ired = T|red/T' (4)

Sau khi bién ddi theo ty sé R, va
hé sb dac trwng lwc dinh F = ¢/
(o’'tgy’), thu dwoc:

_ 1-Ry+F
Ired - 1+F ()
Déi voi dat roi (¢ = 0), biéu thire
duwoc don gian hoa:

lo=1-R, (6)

Hé sb | _, thay ddi tir 0 dén 1, phan
anh mirc do suy gidm strc khang
cat cla dat duéi tac dong dong
dat. KniR, =0, 1_, = 1, dét khong
bi suy gidm dd bén; ngwoc lai, khi
R,= 1,1 =0, &ng suét hiru hiéu
bi triét tiéu va dat chuyén sang
trang thai hoa léng [10].

Déi v&i dat roi, stre khang cét trong
diéu kién dong dat c6 thé biéu dién
thdng qua goéc ma sat trong hiéu

chinh @ _,[10]:
tg(pred = Iredtg(p' (7)
Vé: T’red = Ired T’ (8)

Biéu thirc nay la co s& dé hiéu
chinh strc khang mii va strc khang
ma sat doc than coc trong diéu
kién dong dat, dac biét ddi vai cac
vung tradm tich bao hda nuwéc nhw
khu virc ven séng Hong.
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2.2. Phwong phap tinh strc chiu
tai coc trong nén dat nhay cam
vé&i dong dat

Trong cac khu virc cé nén dat nhay
cdm v&i dong dat, dac biét 1a dat
cat bdo hoa va dat sét yéu, s suy
gidm strc khang cét clia dat sé lam
giam dang ké strc chju tai cia méng
coc. Theo TCVN 10304:2025 [3],
strc chiu tai cla coc ma sat trong
diéu kién tinh dwoc xac dinh bang
tdng strc khang mii va ma sat doc
than coc:

Rk = Yc (YR,R qb A + uZYR,f fi hl)
=Q,+5Q, (©)

trong do, g, la strc khang mii coc
(kPa); f la strc khang ma sat doc
than coc cua I&p thr i (kPa); A la
dién tich mii coc (m?); u la chu vi
coc (m); h, 1a chiéu day lop dét thie
i (M); Vag VA Vg, 12 e sb didu kién
lam viéc cua dat nén; y_la hé so
diéu kién lam viéc cha coc trong
dat (thuwong lay bang 1,0); Q, Ia
strc khang mdi coc (kN); va Q_ la
strc khang ma sat doc than coc
cla lop dat thir i (kN).

Khi xét dén tac dong cuia dong dét,
strc khang mii va sirc khang ma
sat doc than coc dwoc hiéu chinh
théng qua cac hé sb suy giam diéu
kién lam viéc clia dat nen vy, , va
quZ:
Rk,eq = Yc (qu1 YR,R qb A + qu2 quR,f fi hl)
= Qb,eq + ZQsi,eq (1 0)

Theo TCVN 10304:2025, cac hé
sb Yeq VA Vg, ChU yéu duoc xac
dinh bang phwong phap tra bang
thwe nghiém. Tuy nhién, cach tiép
can nay chwa phan anh day dd
anh huéng cla trang thai trng suét
hiu hiéu va ty sb ap luc nwéc 16
réng dw. Trong nghién clru nay,
céac hé sb suy gidm dwoc xac dinh
triec tiép thong qua hé sé | _;:

— b(eq)
Yeq1 = W (11)
fi e
Veqz = =" (12)

Déi voi déat roi, stee khang mii coc
phu thuéc vao hé sbé N,:

AN

CAUIEY
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q,= 0‘.Nq (13)
Nq = e™Me?tg?(45° + @'/2) (14)
Khi c6 dong dat:

qb(eq) = O-'red'Nq(eq) (1 5)
Ny = €7 tg*(45°+ 9,,/2) (16)

Tr9ng do, ¢, dugc xac dinh theq
biéu thirc (7). Trén co s& do, hé so
suy gidm strc khang mi coc dwoc
xac dinh theo biéu thuc:

tg?(as0+22d)

Noeq) = e(lred—l)ntgq)r

Ve =7, e (17)
Dbi vé&i ma sat thanh coc:
f=0 tg’ (18)
fi(eq) = 0Ji tgd)’red (1 9)
Suy ra:

fice tgPre
Ve === =L (20)

tgo!

Nhw vay, hé sb suy gidm ma sat
doc than coc ty lé truc tiép voi
|, trong khi hé sé suy giam strc
khang mii coc phu thudc vao sy
thay ddi cia hé sb N, theo goc
ma sat trong hiéu chinh. Quy trinh
tinh toan thiét 1ap méi lién hé R, —
Ired - (pred - qu1’ vqu - Rk,eq’ cho
phép dy bao dinh lwgng strc chju
tai coc dwdi tac dong cha dong dét,
thay cho phwong phap tra bang
thwe nghiém.

2.3. Xac dinh R, va FS_theo SPT
vaV,

Ty sb6 ap luc nuwéc 16 réng dw
(R, duoc xac dinh tr hé sb an
toan chéng hoa Iéng (FS,) thong
qua quan hé thwc nghiém. Theo
Dickenson va nnk. (2002) [7], khi
FS, gidam, R, tdng nhanh va tién
t&i 1, twong wng vai trang thai hoa
Idng hoan toan (Hinh 1).

: %0"”’
~

10 12 14 1. 20 22 24 26

Hé s an toan chong hoa long FS.

Hinh 1. Quan hé gitta R, va FS,
dbi véi dat roi bao hoa (Dickenson
va nnk., 2002 [7])
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FS, dwoc xac dinh theo phuwong
phap Seed - Idriss [11]:

FS,= CRR/ICSR (21)

trong do, CRR la ty sb strc khang
cét chu ky ctia dat, con CSR la ty
sb (rng suét cat chu ky do dong dat
gay ra.

Theo Youd va nnk. (2001) [12],
CSR dworc xac dinh theo biéu thirc:

CSR =0,65.(a,_/g).(0 /0", ).r, (22)

trong d6, a__ la gia téc nén cuc
dai (m/s?); g la gia téc trong trudng
(9,81 m/s?); o, va ¢, lan luot la
&¥ng suat tbng va ng suat hivu
hiéu (kPa); r, la hé s6 giam (ng
suat theo chiéu sau.

CRR duwoc xac dinh theo hai
phuwong phap: xuyén tiéu chuan
(SPT) va van téc song cét (V).

Theo SPT, CRR dwoc xac dinh tr gia
tri xuyén tiéu chuan hiéu chinh [4,12]:

CRR = CRR,,,. K. K. MSF (23)

2 3 4
(Rhyrs e l("ﬁ—lﬁ(‘%“) (‘”2—6“) +(‘”§’5—4“) -2,8] (24)
trong do, (N,),s @ gia tri strc
khang xuyén N_, da hiéu chinh
dong théi vé ap lwc dia tang va
ham Iwong hat min (FC); K la hé
s6 hiéu chinh ap Iwc pha; K_ la hé
sb hiéu chinh dd nghiéng thiét bi
ho&c dia hinh; MSF 1a hé sé hiéu
chinh d6 16n déng dét.

Theo Idriss (1999) [8],
MSF = 6,9.exp(-M,/4) - 0,06 (25)

Theo V, CRR duwgc xac dinh
theo cong thirc Andrus va Stokoe
(2000) [6]:

100.

CRR = [0,022 () 428 (- Vi)] MSF - (24)

V=V (P_u)o,zs

an,

(24)

trong d6 V_ la van téc séng cat do
dwoc (m/s); V,, 1& van toc séng cat
hiéu chinh (m/s); V*_ la van toc
gi®i han phy thuéc ham Iwvong hat
min (m/s); P, 1a ap suét khi quyén
tiéu chuan (xap xi 100 kPa).

Trong quy trinh tinh toan, CRR duoc

xac dinh theo’cé SPTvaV,, sau do
chon gia tri bat loi hon dé& dam bao

an toan. T» CRR va CSR, xac dinh
FS, theo biéu thirc (21), sau d6 st
dung biéu do Dickenson (Hinh 1) dé
xac dinh R . Gia tri R dwoc dung dé
tinh hé s6 suy gidm do bén |_, theo
biéu thirc (6), 1dm co s& xac dinh
cac hé sb Yeqr» Yoqz V@ SUC chiu tai
coc trong diéu kién dong dat.

Quy trinh nay thiét 1ap mdi lién két
trwc tiép gitra danh gia hoa Idng nén
dét va xac dinh sw suy gidm strc
chiju tai méng coc, tao co sé cho
phwong phap tinh toan dinh lwong
phu hop voi diéu kién dia chat ven
s6ng Hong, Ha Noi va cac khu vuc
tram tich bdo hoa nuwéc twong tuw.

3. KET QUA VA THAO LUAN

3.1. Ly do Ilwa chon khu vwc
nghién ctru

Khu vic ven séng Hong, Ha Nbi
duoc dic trung bdi trdm tich boi
tich Dé t& bao hoa nwéc gdm bun
sét, sét pha va cat bui, c6 do réng
Ién, strc khang cét thdp va muc
nwéc ngdm ndng, nén dé xay
ra hién twong hoa Idng dudi tac
dong cua tai trong dong déat. Nhiéu
nghién ctru trwérc day cling chi ra
rang dai bdi tich ven séng c6 nguy
co hoéa léng cao khi xay ra dong
dat cép VIl (MSK-64).

Trong bbi canh phat trién manh cac
cong trinh xay dwng, viéc danh gia
s suy gidm strc chiju tai ciia mong
coc duwéi tac dong clia dong déat la
can thiét. Khu vuc xay dwng cu
Nhat Tan (phwong Phu Thuong,
Ha Noi) dwoc lwa chon lam vi tri
nghién ciru dién hinh dé dinh lvong
anh huéng clia dong dat théng qua
cacchitieu FS,R val_.

Hinh 2. So d6 phéan bé dat yéu
hé tdng Hai Hung va céc qué
trinh dia chét ngoai sinh khu vuc
nghién ctru (Nguyén Birc Manh,
2010 [9])
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3.2. Diéu kién dia chat céng trinh
khu vwc nghién ctru

Theo bao céo khao sat dia chét
cobng trinh cdu Nhat Tan [13] va
bado cao khao sat dia vat ly cong
trinh Hanoi Starlake City - B3CCA1
Office Building [14], dia tAng khu
virc nghién clru c6 dac trung tram
tich ven séng, gom 4 I&p dat chinh
thuéc nhom dat roi (Hinh 3). Trong
do, cac |&6p dat cat bao hoa (Iép 2
va 3) co gia tri strc khang xuyén
tiéu chuan (N_,) tiv thap dén trung
binh va van toc song cat (V) nho,
nén c6 nguy co hoéa léng cao khi
xay ra dong dat. Mwc nwdc ngam
phan bbé néng va bién dbéi theo
mua, lam gia tang kha nang phat
sinh ap lwc nwéc 16 réng du duéi
tac dong clia dong dat.

10-3Z 0.0 o 20 40 >50
= 1 —
a.92 I(—\ \_//_L 0.4 3

: : = N\
o B
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-5.18 118555 1

—16.48 | ‘|26.8
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@)

—26.38 | _~-:° 56.7

58
>56

>53

‘@‘ >51
>56
>57

—39.98 e 50.5

Hinh 3. Mat cét dia tang tai tru
P16, cau Nhat Tan [13]

M6 ta dia tAng:
Lop 1: E)é't‘ l4p - Sét bui cat, trang
thai déo mém (CL-ML);
Lop 2: Cét cap phoi kém Ian bui -
Cat bui, trang thai r&i rac déen chat
vira (SP-SM/ SM);
Lép 3: Cat cap phdi kém 1an bui,
trang thai chat vira (SM);
L&p 4: Cat cAp phdi kém, trang thai
chat (SP-SM);
L&p 5: Séi san pép phdi kém, trang
thai chat den rat chat (GP).
Ghi chu:
Phan loai dat theo tiéu chuan
ASTM D2487-17 [1].
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3.3. Diéu kién va trinh tw tinh toan

Nghién ctru duoc thue hién déi voi
coc khoan nhdi dudng kinh 1,5 m,
mdi coc dat & d6 sau 36,0 m (Iop
4), dai coc & dd sau 2,0 m, v&i muc
nwdc ngdm & d6 sau 2,0 m. Sau
kich ban gia tc nén cuc dai (PGA)
trong khoang 0,05g-0,25g dwoc
xem xét, trong dé6 PGA = 0,0819¢g
theo TCVN 9386:2025 dwoc chon
lam treeo'ng hop tinh toan co so.

Céc théng sé CSR, CRR, FS,, R,
g @er Veqr V@ Vo Q, V& Q, tinh

red’
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va dong duoc xac dinh theo chiéu
sau, tr do tinh strc chiu tai tinh R,
va dong Rk,eq'

3.4. Két qua tinh toan

V&i kich ban KB2 (PGA = 0,0819g),
tién hanh tinh toan cac tham sb
CSR, CRR, FS, Ry, | @ Voo,
Veaz: tv d6 xac dinh sc khang
Q, va Q_, strc chiu tai tinh (R)) va
strc chiu tai trong diéu kién dong
dat (R, ) Két qua dwoc trinh bay
trong Bang 3 va Bang 4.

Bang 1. Chi tiéu co ly ctia cac I6p dat nén tai khu vire nghién ctru

Lép | Chidu sau Trgn:gllu’qng (?éc ma Cu’b’ng do S(rcﬂkha’ll[\g \{a_‘m téf Ham I.u’qng
dt (m) .t!1et|chtu’ sattropg, !lycdlnh xuysntleu song cat, |hat min, FC
nhién, y (kNIm’)| ¢’ (D§) | ket, ¢’ (kPa) | chuan, N, | V_(mls) (%)
Lép1| 0,0-04 17,5 15 12 5-6 120 51,2
Lop2| 04-155 18,0 21-29 2 3-16 | 140-310 | 10,6- 15,9
Lop 3[155-268 18,5 28 - 31 1 15-21 | 295-352 (10,9-15,2
Lép 4|26,8 - 36,7 19,0 34-39 0 30-47 | 342-399 [10,1-17,6
Lép 5|36,7 - 50,3 19,5 >40 0 > 51 > 400 0,2

Bang 2. Céac kich bdn PGA dé xuéat

STT | Kich ban | PGA (g) Y nghia
1 KB1 0,0500g |Pong dat yéu, kiém tra do nhay
2 KB2 0,0819g | Gia tri theo TCVN 9386:2025 tai khu virc nghién ctru
3 KB3 | 0,1000g |Pong dét trung binh
4 KB4 | 0,1500g |Dong dat manh
5 KB5 0,200g |Pong dat manh - rat manh
6 KB6 | 0,2500g |Dong dat rat manh
Béng 3. Két qua tinh toan FS, va R, theo chiéu séu tmg voi PGA = 0,0819g
STT| P | Z(m) | Ny |, (6P2) |0, (kPa) | CsR | SRETe0 tt?eEF\{/:i Fs, | R,
1 2 |20 |3 36,0 36,0 |0,052 | 0146 | 0,192 | 3,66 | 0,0002
2 2 | 40 | 7 72,0 52,4 0,071 | 0212 | 0,150 | 212 | 0,0075
312 |60 | 11| 1080 688 | 0,080 | 0279 | 0,073 | 0,92 | 1,000
4 | 2 | 80 | 13| 1440 85,1 0,085 | 0,287 | 0,062 | 0,73 | 1,000
512|100 | 14 | 180,0 1015 | 0,086 | 0,276 | 0,074 | 0,87 | 1,000
6 | 2 | 120 | 15 | 216,0 179 | 0,083 | 0277 | 0,138 | 1,66 | 0,0358
71 2 | 140 | 13 | 2520 134,3 | 0,080 | 0,237 | 0,126 | 1,58 | 0,0484
8 | 2 | 155 | 16 | 279,0 1417 | 0,080 | 0,263 | 0,164 | 2,05 | 0,0092
9 | 3 | 180 | 15| 3253 1732 | 0,069 | 0214 | 0,091 | 1,32 | 0,1414
0] 3 | 200 | 17 | 3623 1857 | 0,066 | 0,230 | 0,77 | 2,67 | 0,0017
M1 3 22017 | 3993 203,1 | 0,061 | 0217 | 0,143 | 2,32 | 0,0042
12| 3 | 240 | 18 | 436,3 2204 10,058 | 04230 | 0,65 | 2,84 | 0,0011
131 3 | 268 | 21 | 4881 2526 | 0054 | 0255 | 0,153 | 2,81 | 0,0012
141 4 | 280 |30 | 5109 2479 | 0,057 | 0514 | 0,137 | 241 | 0,0033
151 4 | 30,0 | 32 | 5489 2742 | 0,054 | 0562 | 0,140 | 2,61 | 0,0019
16| 4 | 320 | 34 | 5869 2926 | 0053 | 0468 | 0,140 | 2,63 | 0,0019
17| 4 | 340 | 39 | 6249 3109 | 0,053 | 0634 | 0148 | 2,77 | 0,0013
18 | 4 | 36,0 | 47 | 6629 3293 10,054 | 1,628 | 0,238 | 445 | 0,0001
CAUI
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Téng hop két quéa cla 6 kich ban
PGA cho thay:

- Strc khang mii coc (Q,) hau nhuw
khoéng suy gidm do mi coc dugc
dat trong l6p dat chat, chi giam
khoang 3% & PGA = 0,25¢.

- Strc khang ma sat doc than coc
(Q,) suy gidm manh khi gia téc nén
tang, gidm t&i khoang 87% tai PGA
=0,25¢.

- Strc chiu tai cta coc (R,) giam tw
khodng 0,7% (PGA = 0,05g) dén
41,3% (PGA = 0,259).

3.5. Thao luan

Két qud cho thdy ba dic diém
chinh:

(1) Pham vi hoéa Idng: Cac Iop cat
bdo hoa & d6 sau 6-10 m c6 nguy
co héa ldng cao, lam suy giam gan
nhw hoan toan strc khang ma sat
doc than coc (\(eqz = 0).

(2) Co ché chiu tai: Khi cwéng do
dong dét tdng, co ché lam viéc cla
coc chuyén tlr coc ma sat - chéng
sang coc chéng, trong d6 slic
khang mii tré thanh thanh phan
chiu lwc chi yéu.

(38) Nguwéng an toan: V&i PGA <
0,10g, strc chiju tai gidm dw¢i 6,5%
va van dap (ng yéu cau thiét ké.
Khi PGA > 0,154, strc chiu tai gidam
14,5-41,3%, can xem xét cac giai
phap gia cd nén hodc téng cwdng
thiét ké mong.

Két qua cho thdy phwong phap st
dung R, va | , cho phép danh gia
dinh lvgng sy suy gidm strc chiu
tdi méng coc dwédi tac dong cla
dong dat, phu hop voi diéu kién
dia chat trdm tich ven séng Hong.

4. KET LUAN

Két qua nghién ctru cho phép rut
ra mot sb két luan chinh vé sy thay
ddi stre chiu tai cia méng coc tai
khu vuc ven séng Hong dudi tac
doéng cla dong dat nhw sau:

(1) Vé phuwong phap: Nghién clru
da dé xuét quy trinh dinh lwong sw
suy gidm swc chiu tai cia méng
coc théng qua mdi lién hé gitva
R, |, va cac hé s diéu kién lam

viéc cta dat nén (v, v,,,)- Khac

a~
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Béng 4. Két qua tinh toén R, va R, (g v6i PGA = 0,0819g

ST iy 2 Yoo | Yo | gy | gy RO 5| |
1 2 2,0 - 1,000 | - - - - - -
2 2 4,0 - 10993 | - - - - - -
3 2 6,0 - | 0000 | - - - - - -
4 2 8,0 - | 0000 | - - - - - -
5 2 10,0 - 10,000 | - - - - - -
6 2 1120 - 10964 | - - - - - -
7 2 |140] - 10952 | - - - - - -
8 2 |155] - | 0,991 - |1.658 - - 917 -
9 3 |180] - 10859 | - - - - - -
10 3 1200 - 10998 | - - - - - -
11 3 1220 - 1099% | - - - - - -
12 3 240 - 10999 | - - - - - -
13 3 |268| - |0999 | - |[3545 - - 2751 -
14 4 |280| - |0997 | - - - - - -
15 4 30,0 - |0998 | - - - - - -
16 4 320 - 09998 | - - - - - -
17 4 340 - |099 | - - - - - -
18 4 136,0|1,000| 1,000 |8.107 | 6.748 | 14.855 | 8.104 | 5.949 | 14.053

Bang 5. Téng hop két qué tinh toan R va R, .
cho 06 kich ban PGA dé xuat
Kich R | Mucdo
STT ban PGA |Q, (kN)|Q, (kN)|R, (kN) (?(m %ﬁ; (kkﬁt; suy Rg.glam
k
- | Tinh - 8.107 | 6.748 |14.855| - - - -
1| KB1 |0,0500g| - - - 8.107 | 6.648 {14.755| 0,7%
2 | KB2 [0,0819g| - - - 8.104 | 5.949 |14.053| 5,4%
3 | KB3 [0,1000g | - - - 8.097 | 5.788 {13.885| 6,5%
4 | KB4 |0,1500g| - - - 8.008 | 4.689 |12.697| 14,5%
5 | KB5 [0,2000g| - - - 7.935 | 3.037 {10.972| 26,1%
6 | KB6 [0,2500g| - - - 7.858 | 858 | 8.716 | 41,3%
BIEU PO SUY GIAM SUC CHIU TAI COC THEO PGA

?2000 ‘ 10972

E.IOOOO 8107 8107 8104 80197 8008 7935 A
4000 ‘ 3037
2000 ‘ 858

° Diéu ki¢n tinh KBI (0,0500g)  KB2(0,0819¢)  KB3(0,1000g) KB4 (0,1500g) KBS (0,2000g)  KB6 (0,2500g)
—e—Rk,eq (kN) =o=Qb,eq (kN) =—e=Qs,eq (kN)

Hinh 4. Téng hop két tinh toan Q,, Q, R, va Q
ban PGA dé xuét

Q, ., R,., cho 06 kich

b.eq’
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v&i phuong phép tra bang truyén
thdng, cach tiép can nay phan anh
trwc tiép anh hwéng cla trang thai
&ng suét hivu hiéu va cho phép
danh gia lién tuc theo cuwdng dé
dong dét.

(2) V& hién twong héa 1dng: V&i gia
tbc nén thiét ké PGA=0,0819g, I16p
dat cat bao hoa & do sau khoang
6-10 m xay ra héa léng hoan toan
(R, = 1), dn dén sy suy giam gan
nhw hoan toan sirc khang ma sat
doc than coc trong pham vi nay.
Hién twong hoa 16ng 1am thay dbi
dang ké& diéu kién lam viéc cua
méng coc, t dé anh hwéng dén
kha nang chju tai va mirc dd 6n
dinh clia cong trinh.

(3) Vé suw suy gidm strc chiu tai:
Du6i tac dong cla dong dét,
strc chju tai cla coc suy giam tw
khoang 5,4% & diéu kién dong dat
thiét ké dén 41,3% trong kich ban
dong dat manh (PGA = 0,25g).
Trong dd, sirc khang ma sat than
coc (Q,) suy gidm rat manh, 1&n toi
khoang 87%, trong khi strc khang
mii coc (Q,) dat trong I&p dét chat
chi gidm khoang 3%, hau nhw van
dwoc duy tri va tr& thanh thanh
phan chiu lyc chi phdi cia méng
coc trong diéu kién dong dat.

(4) Vé khuyén nghi ky thuat: Viéc
dat mii coc vao I&p dat cat chat &
dé sau khoadng 36 m la gidi phap
hop ly, gitp duy tri kha nang chiu

KHOAHOC CONG NGHE  JFFFF

tdi cla mong ngay ca trong cac
kich ban déng dat manh. Quy
trinh danh gia dwoc dé xuét 1a co
s& hiru ich cho thiét k& méng coc
khang chén, déng thoi hé tro lya
chon chiéu sau dat mdi coc phu
hop nham nang cao do an toan va
hiéu qua cha cong trinh trong diéu
kién dia chat trAm tich ven séng.
L&i cdm on

Nghién ctvu nay dwoc Trung tam hd
tro nghién ctru Chau A - PHQGHN
tai tro tv ngudn kinh phi clia Vién
Nghién ctu cao cdp CHEY, ma sbé
CA.24.10A.
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