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MO PAU

1. Tinh cép thiét cia dé tai

Hoéa 1ong ciia dat nén 1a su két hop hién tuong song véi sy bao hoa cb
két ctia dat do dong dat lam hu hong dén két ciu nén mong ciia cong
trinh nha cao tang. Gan déy, cac du chin do dong dit giy ra di xuét
hién nhiéu hon ¢ Viét Nam no6i chung va khu vuc cac tinh mién Trung
Viét Nam, trong d6, khu vuc Thanh phd (TP) Quy Nhon, tinh Gia Lai
thugc khu vic mién Trung ndm trong ving dong dat cp 6.5 + 7.0, noi
tap trung mat do xdy dung nha cao tang, cau dudng ngay cang nhiéu,
thé hién o ca sd luong, chét lugng, quy mo va tim quan trong ciia cong
trinh. Hién nay, hé thdng méng coc ciia cong trinh nha cao tang tai TP.
Quy Nhon, tinh Gia Lai duoc ha xuyén qua cac 16p déat nén cat chua co
xét dén kha ning hoa 1ong khi dong dét. Chinh vi Iy do d6, viéc nghién
ctiu sy thay d6i mot sb thong sé bén cia nén dat cat khu vuc TP. Quy
Nhon, tinh Gia Lai theo cac 16 trinh &ng suat nén - kéo chiu tai trong
lip trén thiét bi ba truc gia tai lap chu ky dé tim duogc thong s6 bén
doéng danh gia su suy giam suc chiu tai cuc han doc truc ctua coc cé xét
kha ning héa long khi dong dét la nhu ciu cip thiét va c6 y nghia thyuc
tién. Tir cac phan tich trén, muc tiéu chinh cta luan 4n 1a nghién cau
stc chiu tai cuc han doc truc ciia coc co xét dén kha niang hoa long khi
dong dét 1a mot van dé can thiét, c6 y nghia khoa hoc, gop phan xem
xét ddy di hon vé phuong phap tinh todan méng coc cia cong trinh tai
Viét Nam.

2. Muc tiéu

- Xéc dinh cac tinh chat co hoc cua nén cat khi chiu tai dong gdom: chi
sb (rng suat cat tuin hoan va chi s6 4p luc nuoc 15 rdng thing du, quy
luat bién d6i vé chi sé ung suat cat tuan hoan, chi sb ap luc nuoc 15
rong thang du véi s6 vong 1ap chu ky n theo cac 16 trinh (g suat
(CTC, CTC-RTE, RTE) tuong (ng véi tan sb 1 Hz va tan s6 2 Hz.



- Nghién ciru dé xuit cac thong s6 bén phu hop (chi s6 ung suat cit
tuan hoan va chi s6 ap lyc nudc 16 rdng thing du) bang thi nghiém ba
truc gia tai lip twong ung vai tan sé 1 Hz va tan sé 2 Hz dé tinh toan
suc chiu tai cyc han doc truc cua coc dac BTCT co xét kha nang hoa
long cua nén cat khi c6 dong dat & TP. Quy Nhon, tinh Gia Lai.

3. Noi dung nghién ciru cia luin an

- Nghién ctru téng quan vé stc chiu tai cuc han doc truc cia coc ¢ xét
kha ning hoa 1ong cua nén cat khi c6 dong dat.

- Nghién ctru co s¢ 1y thuyét vé mot s6 thong s6 bén dong (chi s6 tng
SUit cit tuan hoan, chi s6 4p luc nuéce 15 réng thing du) ciia nén cat co
xét kha niang hoa 1ong khi dong dit.

- Tir két qua thu dugc vé chi sé tng suat cat tuan hoan, chi sé ap luc
nudc 16 rdng thing du bang thi nghiém ba tryc gia tai lap theo cac 16
trinh ung suit (CTC, CTC-RTE, RTE) véi tan s6 1 Hz va tan s 2 Hz
cho nén cat ¢ khu vuc TP. Quy Nhon, tinh Gia Lai. Tir d6, thiét lap
dugc chi s6 ng suat cit tuan hoan va chi sé ap luc nudée 16 rdng thing
du twong (ng vai tan s6 1 Hz va tan s6 2 Hz theo s6 vong chu ky n.

- Ap dung tinh toan sirc chiu tai cuc han doc truc ciia coc co xét kha
ning hoa 1ong cuia nén cat khi c6 dong dat cho tinh toan cong trinh thuc
té theo két qua thi nghiém ba tryc gia tai lap chu ky, cong thic 1y
thuyét va mé phong bang phan mém Geostudio 2018.

4. Pbi twong va pham vi nghién ciu

- Péi twong nghién ciru: Xac dinh chi s6 ap luc nudce 15 réng thing du
Clia cat trang thai chat vira, dé tinh toan thiét ké strc chiu tai cuc han
doc truc cua coc c6 xét kha nang hoa 1ong ciia nén cat khi co dong dat
cho cong trinh thuc té & TP. Quy Nhon, tinh Gia Lai.

- Pham vi nghién ciu: (1). La dat cat trang thai chat vira, phan bd phd
bién & TP. Quy Nhon, tinh Gia Lai nim & do sau tir 0 ¢én 10 m bang
thi nghiém ba truc gia tai lap chu ky. (2). Luan an tap trung vao nghién
clic cac dic trung do bén dong nhu chi 6 ap luc nude 1 rong thang du
va chi s6 tng suét cat tudn hoan cua nén cat tir thi nghiém ba truc gia



tai 1ap chu ky twong ung véi tan s6 f = 1 Hz va tan sé f = 2 Hz, cac
thong sé nay c6 anh huong 16n dén sac chiu tai cuc han doc truc cua
coc c6 xét kha ning hoa 16ng cua nén cat khi co dong dat cho thiét ké
cong trinh ¢ khu vue TP. Quy Nhon.

5. Phwong phap nghién ciru

- Phuong phép théng ké: cé tinh ké thira tai liéu vé cac két qua nghién
ctru 1y thuyét va thuc nghiém dé tinh toan sirc chiu tai cuc han doc truc
ctia coc trong nén dét cat co xét kha niang hoa long khi dong dat trong
va ngoai nudc. Thong ké, phan tich két qua thi nghiém dat, dic diém
dia chat khu vuc, tinh toan stc chiju tai cuc han doc truc cta coc ¢ xét
kha ning hoa 16ng cua nén cat khi c6 dong dit cho mot sb cong trinh
da xay dung tai TP. Quy Nhon, tinh Gia Lai.

- Phuong phap thyc nghiém: hién truong va trong phong (thuc hién thi
nghiém trong phong bang thi nghiém ba truc gia tai lap chu ky Tritech
100).

- Phuong phap mé phong sé: Geostudio 2018, so sanh két qua tinh toan
v6i két qua tinh toan 1y thuyét cho 02 cong trinh dén dung thuc té.

6. Nhirng diém méi cia luan an

- Nghién ctru thong sé bén cua dét cat & khu vuc TP. Quy Nhon, tinh
Gia Lai c6 xét hién tugng hoa 1ong cua dat nén bang thi nghiém ba truc
gia tai lap.

- Thiét lap twong quan giira chi s (ng suét cat tudn hoan CSR véi chi
s6 ap lyc nudée 16 rong thang du r,.

- P& xuét str dung cong thire tinh toan swc chiu tai cuc han doc truc
than coc theo dat nén c6 mot s cai tién (co tinh dén chi sé ap luc nude
15 rdng thang du r,) cho nén dét cat & khu vuc TP. Quy Nhon, tinh Gia
Lai co xét dén kha niang hoa 16ng ctia nén cat khi co dong dat.

7. Y nghia khoa hoc va thuc tién

- Két qua nghién ctru cua luan an gép phan bo sung vao phuong phap
luan nghién ctru nén cét trong khu vuc nghién ctru, bude dau lam sang
t6 quy luat vé& su thay ddi cac dic trung co Iy cia nén cat phd bién ¢
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TP. Quy Nhon, tinh Gia Lai theo céc 16 trinh ung suat CTC, CTC-RTE,
RTE cho thiét ké stc chiu tai cuc han doc truc cua coc c6 xét kha ning
hoa 1ong ciia nén cat khi c6 dong dat.
- Két qua nghién ciru cung cip co s& khoa hoc va luan ching dé dinh
hudng cho cong tac khao sat, thiét ké sirc chiu tai cuc han doc truc cua
coc trén nén cat phd bién & TP. Quy Nhon, tinh Gia Lai. Két qua
nghién ciru cua luan an ciing ding dé tham khao trong cong tac thiét ké
strc chiu tai cuc han doc truc cta coc c¢6 xét kha nang hoa 1ong ciia nén
cat khi co dong dat cho cac khu vuc co diéu kién dat nén twong tu.
8. Céu triic ciia luin 4n

Loi cam doan - Loi cam on.

Danh myc cac bang biéu, hinh v&, ky hiéu.

Céu trac ctia luan an gdm céac ndi dung sau:

Phan mo dau

Chuong 1. Téng quan vé stc chiu tai doc truc cua coc co xét hién

tugng hoa 16ng ciia nén cat khi c6 dong dat

Chuong 2. Co s& 1y thuyét vé sirc chiu tai doc truc cua coc co xét

hién tuong hoa 16ng ciia nén cat khi co dong dat

Chuong 3. Nghién ctru chi sb (ng suat ct tuan hoan, chi sb ap luc

nudce 16 rong thiang du bang thi nghiém ba truc gia tai lap theo cac

16 trinh &ng suét

Chuong 4. Suc chiju tai doc truc cta coc co xét hién tugng hoa 1ong

ctiia nén cat khi c6 dong dit cho cong trinh thuc t& & Thanh phé

Quy Nhon

Két luan va kién nghi

Danh muc tai liéu tham khao

Danh muc cac cong trinh cong b cua tac gia

Phan phu luc



Chuong 1
TONG QUAN VE SUC CHIU TAI DQC TRUC CUA CQC CO
XET HIEN TUQNG HOA LONG CUA NEN CAT
KHI CO PONG PAT

1.1. Khai quat vé hién twong héa 16ng dat nén khi dong dat
1.2. Tinh hinh nghién céru ngoai nuwéc
1.3. Tinh hinh nghién ciéru trong nuwéc
1.4. Nghién ciru dic diém nén dat cat khu vuc mién trung
1.4.1. Khai quat vé dic diém dia chat khu vuc mién trung
1.4.2. Dic diém dia hinh, dia chat khu vic Quy Nhon Gia Lai
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Hinh 1. Puong cong phdn bé ¢& hat cua dia chdt dién hinh
khu viec ven bién TP. Quy Nhon, tinh Gia Lai

1.5. Nhin xét chwong 1
- Puong cong phéan bd ¢& hat cho nén cat & khu vire nghién ciru tai TP.
Quy Nhon, tinh Gia Lai nim trong dudng ranh gii dudong cong dét
hoa 16ng cia Tsuchida (1970) [27]. Pay 1a co s¢ dé danh gia so bd nén
cat & khu vuc nghién ctu tai TP. Quy Nhon, tinh Gia Lai c¢6 xét kha
ning hoa 1ong khi co dong dat.
- Xem xét twong quan cua nén dat cat c6 xét kha nang hoa long nhu
trang thai dich chuyén ciia nén dat cat nham danh gia bién dang cat y
(%) ciia dat theo sy thay doi cua chi s Ngo, gia tri cia bién dang cat y
(%) tang thi gia tri cua Ng giam theo Boulanger va nnk (2006), sir
dung hé sb khang than B khi tinh sitc khang than cia coc va hé sb



khang miii N; khi tinh sirc khang mii ctia coc theo Fellenius va nnk
(2008), dya vao két qua thi nghiém xuyén tiéu chuan Nspt va thi nghiém
cét tryc tiép trong phong (c, @, Yw, ...) theo Muhunthan va nnk (2017),
... nén con nhiéu han ché.

Tir viée nghién ciru tong quan trén, nhiém vy dit ra cho luan an
nhu sau:
- Nghién ciru thiét lap bang gia toc nén theo thoi gian twong ung Voi
tan s6 =1 Hz va tan s6 f = 2 Hz.
- Tir két qua thi nghiém hién trudng, thi nghiém trong phong va thi
nghiém ba truc gia tai lap, thiét 1ap tuong quan giita CSR, r, theo sb
vong 1ap chu ky n, thiét lap twong quan giita CSR, r, theo chi sé Neo,
quan h¢ gitra goc ma sat trong ¢ va goc ma sat trong co6 kha nang hoa
long ¢’ theo sb vong 1ap chu ky n twong tng vai tan s6 f= 1 Hz va tan
s6 f=2Hz.
- Xac dinh strc chiu tai cuc han doc truc cta coc c6 xét kha nang hoa
long cuia nén cat khi dong dét theo cac cong thirc 1y thuyét va phuong
phap sb Geostudio 2018 twong tng vai tan s6 f=1 Hz va tan s6 f = 2
Hz.
- P& xuét va kiém tra chi s6 ap luc nuéc 16 réng thang du r, theo chi sb
Ngo twong g voi tan s f =1 Hz va tan s f = 2 Hz nham tinh toan
strc chiu tai cuc han doc truc cta coc c¢6 xét kha nang hoa 1ong ciia nén
cat khi co dong dat cho khu vuc & TP. Quy Nhon, tinh Gia Lai.

Chuong 2
CO SO LY THUYET VE SUC CHIU TAl DQC TRUC CUA CQC
CO XET HIEN TUQNG HOA LONG CUA NEN CAT
KHI CO PONG PAT

2.1. Gioi thiéu chung
2.2. X4y dung bing gia toc nén chiu dong dat tir phé phan tng diéu
hoa
2.3.Cac md hinh dit nén trong phan mém Geostudio 2018
2.4. Ung dung tinh toan cho dia ting khu vire nghién ciu



2.5. Hé s6 khang héa 16ng ciia nén cat dwge tinh theo két qua thi
nghiém xuyén tiéu chuin SPT

2.6. Nghién ctru cac phwong phap xac dinh sic chju tai doc truc
ciia coc cho nén dat loai cat ¢é xét kha niing héa léng

2.6.1. Sirc chiu tdi doc truc ciia coc cho nén dat |oai cdt cé xét khd
ndang hoa long theo Boulanger va nnk

2.6.2. Sirc chiu tdi doc truc ciia coc cho nén dit \ogi cdt cé xét khd
nang hoa long theo Fellenius va nnk (2008)

2.6.3. Sirc chiu tdi doc truc ciia coc cho nén dit \ogi cdt cé xét khi
ndng hoa long theo Muhunthan va nnk. (2017)

2.6.4. Sirc chiju tdi doc truc ciia coc cho nén dit \ogi cdt cé xét khi
ning héa long (dé xudt)

2.7. Chi sb @b tin cay pr

2.8. Nhan xét chwong 2

- Xay dyng bang gia téc nén chiu dong dat tir phé phan tng diéu hoa
theo 1y thuyét va bing gia toc diéu hoa bang phan mém Geostudio cho
nén dat cat cuia khu vyc dia chét dién hinh tai TP. Quy Nhon, tinh Gia
Lai twong &ng Vi tan s6 =1 Hz va tan s6 = 2 Hz.

- Phuong phap tinh toan surc chiu tai cuc han doc truc ctia coc co xét
anh hudng hoa 16ng nhu phuong phap Boulanger va nnk (2004),
phuong phap Fellenius va nnk (2008), phuong phap Muhunthan va nnk
(2017), ... con nhiéu han ché 1a chiing phai nhan thém cho cac hé s ¢o
gi4 trj kha 16, cac phuong phap nay ciing c6 xét dén sy suy giam dén
cuong do strc khang trung binh trén than cia coc, tuy nhién chua noi ro
duogc su suy giam sirc khang than cua coc 1a do thay doi bién dang hé
s6 rong e, hay thay doi gia tri cta chi s6 ap luc nudc 16 rong thing du
re.

- Nghién ctru su thay ddi cac théng sb bén dong nhu chi s6 ap luc nuée
16 rong thang du r,, chi s6 wng suat cat tudn hoan CSR, ... cho cac 19
trinh ang suit khi nén (CTC), khi kéo (RTE) hay vira nén vira kéo
(CTC-RTE) theo thoi gian hoic chu ky bing thi nghiém ba truc gia tai



lip cho mau dat cat nham thiét 1ap mot sé twong quan vé thong sd bén
dong (CSR, r, ...) twong tng Vi tan s6 f =1 Hz va tan s6 f = 2 Hz,
phuc vu tinh toan strc chiu tai cuc han doc truc cua coc cé xét kha nang
hoa 16ng cho nén dat cat dién hinh & TP. Quy Nhon, tinh Gia Lai s& 1a
noi dung chinh dugc trinh bay & Chuong 3.
Chuong 3
NGHIEN CUU CHI SO UNG SUAT CAT TUAN HOAN, CHi SO
AP LUC NUOC LO RONG THANG DU BANG THi NGHIEM
BA TRUC GIA TAI LAP THEO CAC LQ TRINH UNG SUAT
3.1. Muc dich, co sé 1y thuyét va thiét bi vé thi nghiém ba truc gia
tai lap
3.1.1. Muc dich vé thi nghigm ba truc gia tdi lap
3.1.2. Lg trinh 1ng sudt trong thi nghigm ba truc gia tdi lap
L6 trinh tng suat CTC; CTC-RTE va RTE
3.1.3. Piéu kign iing sudt ciia thi nghiém ba truc gia tdgi lgp cho mdu
ddt cdt bao hoa
3.1.4. Xdc dinh khodng bién dp ing sudt thi nghiém (oy)
3.1.5. Tan sé dao d¢ng tw nhién cho nén dat cdt nghién ciru
3.1.6. Chi sé #ng sudt cdt tudn hoan CSR’
3.1.7. Thiét bj thi nghi¢m ba truc gia tdi lap
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Hinh 3.1. So do nguyén 1y thiét bi thi nghiém ba truc gia tdi lap Tritech 100



3.2. Thuc hién thi nghiém

3.2.1. Thi nghigm theo 1§ trinh iing suét CTC, CTC-RTE, RTE

3.2.2. Pic trung co ly dia chit khu vire nghién ciru

3.2.3. Mdu thi nghiém

3.2.4. Théng so6 dé thi nghiém ba truc gia tdi l@p khéong thodt nwéc
3.2.5. Xur Iy 56 liéu thi nghiém
3.3. Két qua thi nghiém

Bdng 3.1. Két qua thi nghiém ba truc gia tdi ldp khong thodt nwéc

5 .~ | Tysé | Biéndo
T6 x Dr Tan Ché do Bién 4o ing bién Iy .
x Mau (sau SO rung 2 Trang thai
mau cc) (H2) rung (kPa) suat dang (max)
(CSR’) (%)
12m | c1 | oto1 | 1 cTC 75 | 0286 | 327 | 10000 | [ 1ong
oan toan
lom | c2 | 0343 | 1 cTC 10 0150 | 022 3.30 Khéng
12m | C3 | 0385 | 1 | CTCRTE 14 0212 | 011 4.85 Khéng
12m | C31 | 0363 | 1 | CTCRTE 18 0274 | 017 | 10.03 Khéng
12m | C33 | 0488 | 2 | CTCRTE 30 0455 | 028 | 10.91 Khéng
l2m | c5 | 0298 | 2 RTE 20 0556 | 444 | 7000 | Phihay
24m | cCl | 0172 | 2 | CTCRTE | 125 | 0164 | 158 | 10000 | Héalong
24m | cc1-1 | 0474 | 1 | CTCRTE | 125 | 0165 | 362 | 10000 | [1210nd
hoan toan
24m | cc2 | 0373 | 2 | CTCRTE 25 0391 | 415 | 10000 | Hoéalong
24m | CC2-2 | 0357 | 1 | CTC-RTE 25 0380 | 584 | 99.09 | Hoéalong
24m | CC3 | 0316 | 2 RTE 75 | 0341 | 197 | 10000 | Hoalong
24m | CC3-3 | 0255 | 1 RTE 75 | 0338 | 437 | 10000 | Hoalong
24m | cc4 | 0208 | 2 | cTcRTE | 15 | 0417 | 180 | 10000 | Hé2long
hoan toan
24m | cC4-4 | 0251 | 1 | CTCRTE 15 0444 | 325 | 10000 | Hoéalong
46m | cst | 0226 | 1 | CTC-RTE 8 0308 | 008 | 16.92 Khong
46m | cs2 | 0218 | 1 | CTC-RTE 15 0577 | 242 | 10000 | Hoéalong
4-6m | CS2-1 | 0216 | 2 | CTC-RTE 15 053 | 207 | 10000 | Hoéalong
46m | €S3 | 0251 | 1 | CTC-RTE 8 0250 | 197 | 8375 | Phahuy
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3.3.1. Quan h¢ giita thong soé Ciia cdt véi sé vong ldp n cho cic mdu

hoa long

3.3.2. Twong quan giita CSRy, I, Véi s6 vong Igp chu ky n cho cdc
Mdu cdt héa long
3.3.3. Puong bao g sudt CSRy, theo sé vong Igp chu ky n
3.3.4. Twong quan giira r, theo sé vong lip chu ky n

3.3.6. Twong quan giira K, r, theo sé vong lip chu kp n (Hinh 3.4)
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3.3.5. Twong quan giira r, va CSR cho tan sé khdc nhau (Hinh 3.3)
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3.4. Nhan xét chwong 3
- Xay dung duoc duong bao ung suit CSRy, theo s6 vong 1p chu ky n
tuong (ng vai tan sb £=1 Hz va tan s6 f = 2 Hz.
- Chi s6 &ng suét cit tudn hoan CSR giam khi sé vong 1ap chu ky n
tang (n tir 1 vong dén 20 vong), thiét 1ap mdi twong quan giita CSR véi
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s6 vong 1ap chu ky n nhu sau: CSR =—0.064In(n) +0.3868 cho tan
s6 f=1Hz, CSR=-0.034In(n)+0.2309 cho tan s6 f = 2 Hz.

- Chi 6 ap lyc nudc 16 rdng thang du r, tang khi s vong 1ap chu ky n
tang (n = 1 vong dén 20 vong), thiét lap dugc twong quan gitra r, vai n:
r,=0.0978In(n) +0.6079 cho tan s5 f = 1 Hz

r, =0.0767In(n) + 0.7108 cho tan s6 f = 2 Hz. Cu thé, khin = 1
vong thi gié tri cua r, = 0.60 tuong wng Véi tan s6 1 Hz va gia tri cuar,
= 0.71 twong ng Vai tan s6 2 Hz, khi n = 20 vong thi gia tri cua r, =
0.90 twong ng Vai tan s6 1 Hz va gid tri cia r, = 0.94 twong tng voi
tan sb 2 Hz.
- Vi s6 vong 1ap chu ky n tir 1 vong dén 20 vong, quan hé giira chi s6
ry va chi s CSR 1a phi tuyén, gia tri cia CSR giam dan khi gia tri cua
r, ting twong ng véi tan s khac nhau, thiét lap duoc twong quan giira
r, véi CSR: r, =-0.8660CSR +0.8702 tuong tng véi tan s6 f = 1
Hz, r, = —2.255CSR +1.2316 tuong ting V&i tan s6 f = 2 Hz.
- Véi sb vong 13p chu ky n tir 1 vong dén 20 vong, gia tri ciia hé s6 suy
thodi k cang nho khi s6 vong 1ap chu ky n cang 16n twong (g véi tan
s6 f =1 Hz va tan s6 f = 2 Hz, & day k 1a tgo’/tge, Voi
k =—0.098In(n) +0.3921 tuong tng véi tin s6 f = 1 Hz va
k =-0.0767In(n) + 0.2892 twong (g Vvéi tan sé f = 2 Hz. Dya theo
két qua nay c6 thé bd sung du doan goc ndi ma sat suy giam khi xay ra
hoéa 16ng va so sanh vai TCVN 10304:2014.
Chuwong 4
SUC CHIU TAI DQC TRUC CUA CQC CO XET HIEN TUQNG
HOA LONG CUA NEN CAT KHI CO PONG PAT CHO CONG
TRINH THUC TE O THANH PHO QUY NHON
4.1. Noi dung tinh toan swc chiu tai doc truc cida coc cé xét kha
nang hoéa léng
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- Tinh suc chiu tai cyc han doc truc cua coc co xét kha nang hoa long
theo phuong phap Boulanger va nnk (2004), Fellenius va nnk (2008),
Muhunthan va nnk (2017), PP4, Geostudio 2018 va TVCN 10304:2014
cho 02 cong trinh tai TP. Quy Nhon, tinh Gia Lai (cong trinh Khach
San Nam Thu va cong trinh Bénh Vién Da Khoa).

- Str dung bo sb liéu tir két qua thi nghiém ba truc gia tai lap chu ky
tuong g Véi tan s6 £ =1 Hz, f = 2 Hz dé mo phong tinh toan sirc chiu
tai cuc han cua coc co xét kha ning hoa long cho dat cat bang phan
mém Geostudio 2018.

4.2. Ung dung tinh toan cho cong trinh Khich San Nim Thu

4.2.1. Gigi thigu

4.2.2. Pia chdt cong trinh

4.2.3. Két qud thi nghigm thie tdi PDA

Tién hanh thi nghiém thir tai PDA coc theo ASTM D4945 cho coc
CTN2-T7 cua cong trinh 10 tang trén, coc CTN2-T7 la‘} dang coc BTCT
c6 duong kinh D600, Mac 300, véi coc CTN2-T7 chicu dai coc I, = 24
m, mili coC & dO sdu nam trong tang dat a sét. Tai trong thiet ké Q, =
1400 kN, strc chiu tai giéi han Qqgppa = 2650 kN, suc khang than cua
cocC Rrns = 1920 KN, strc kl;éng mili cua coC Ryy = 730 kN, myuc nudc
ngam sau 2.0 m = 3.0 m. Két qua thi nghi€ém theo Hinh 4.1.

Lép dat Yo (KN/mY) @ ¢ (kPa)
1015 20 0 10 20 30 40 o 10 20 Pit san |7:Ip,
] @ T ol i o sol san sét,
2 ¥ i [ ! chit vira
[ i
H I 1 1 H a
4 ! I 1 Dit cat hat trung,
p @ o chat vira,
/ mau niu ving
MO B
) ' 1 Bun cét pha
<o o o !
N -
12 [ Bat cat hat trung,
A @ [ ° chat vira,
[ A
[ mau ndu vang
16 '
18 o A sét déo cimg
20
i
I
2 i
|
“® |
26
28
30

Hinh 4.1. Chi tiéu co Iy cua cong trinh Khdach San Nam Thu
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4.2.4. Mé phéng va két qua bang phan mém Geostudio 2018
4.2.4.1. Lya chon mé hinh bai todan
Bdng 4.1. Chi tiéu co Iy va coc cia cong trinh Khach San Nam Thu

. , £ Lop 2 Lép 3 Lép 4 .
Thong | Ky | ponvi | PASA | cithe | Bumcat | Cattho Lop 5 Coc
SO hiéu lap | ~ . A Seét
vira hiru co vira

M0 hinh Model ) Linear Equivalen Linear Equivalen Linear Linear
vat liéu Elastic t Linear Elastic t Linear Elastic Elastic
Ung xtr Non -
cua vat Type - Drained Drained Drained Drained Drained
liéu porous
D sbu z m 0+2 2+8 8+10 10+ 18 18+ 30
Dung - kN/m® | 17.2 17.3 17.2 17.6 19.6 24
trong
Goc ma . 0
st trong 0 b6 () 32.94 30 4 30 14.5
Lucdinh |0 m? - 0 10 0 19
don vi
Hé s6
Poisson v - 0.2 0.3 0.35 0.3 0.35 01
Chi s0 2 - 0.2 0.24 0.25 0.23 022
can
Hé so
mo hinh | - 07 072 07 072 07
(Seed,
1976b)
Mb dun
truot dan Ginax kN/m? 10000 50000 11000 55000 27400
hoi

Dit san ]£'|p.
day 2m

‘g} a Diit cat hat trung,
_",1 chat vira, day 6 m

Bun cat chay,
day 2m

Pit cat hat trung,

chat vira, day 8 m

PP AP GLy

Py

5 A sét, déo cimg,
day 12m

o Y k]

Hinh 4.2. M6 phong So Cua cong trinh sau khi hoan thanh thi cong coC
4.2.4.2. Két qua dp dung phan mém tinh todn
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- f=1Hz S, (mm) f=2Hz Sy (mm)
2 e — - —F s ?‘1 ‘j e = “""I —F lig i
2 1500 S.a — S __: § 1500 s — s, ¥
g 1000 ,\f_ = . ; ; 1000 LV :
E so0 flhe 10 2 s o 1o
_3 500 ’. 53 2 00 ! ]
A0 a4 @ O I -14
0 4 6 8 10 1] 4 6 8 10
Thiri gian () Thin gian (s)
Hinh 4.3. Quan hé SCT cua coc, Hinh 4.4. Quan hé SCT cua coc,
chuyén v; diing cua coc véi thoi gian  chuyén vi ding cia coc véi thoi gian
chotanss f=1Hz chotanssé f=2 Hz

Nhan xét vé két qua ap dung phan mém Geostudio 2018

- Str dung m hinh dan hoi tuyén tinh (LE), mé hinh tuyén tinh tuong
duong (EL) trong phan mé phong bang phan mém Geostudio dé giai
bai toan trén. Két qua 1a chon mé hinh tuyén tinh twong duwong (md
hinh EL).

- Két qua, SCT Ru,iig cua coc mo phong co xét dong d4t theo md hinh
EL 1a 714.1 kN va strc khang miii Ryjiq ciia CoC mo phong c6 xét dong
dat theo mo hinh EL 13 506.4 kN twong tng véi tan sé f = 1 Hz, SCT
Ru,iig Cia coc mod phong co xét dong d4t theo md hinh EL 1a 706.7 kN
va strc khang miii Ryiq cia coc mo6 phong co xét dong d4t theo mo hinh
EL 14 510.5 kN tuwong tng voi tan sb f = 2 Hz. D6 chénh 1éch suy giam
1a 41.70 % cho SCT Ryiq cua coc va 30.64 % cho suc khang mili Ryjiq
clia coC tuong wng véi tan sb f = 1 Hz, twong ty d6 chénh léch suy
giam 1a 42.23 % cho SCT Ry,iq cua coc va 30.07 % cho strc khang miii
Rujiq twong (g Vvéi tan s6 f = 2 Hz.

4.2.5. Xdy dwng twong quan va ddnh gid két quda cho coc khoan nhai
4.2.5.1. Panh gi4 hé s6 khang hoa 1ong FSj, theo d6 siu z

4.2.5.2. Chi s6 ting suat cat tuan hoan CSR véi Ngg

4.2.5.3. Chi 6 ap luc nudc 15 rdng thang du r, voi N

4.2.5.4. Strc chiu tai cyc han doc truc Qi Cia coc theo cac phuong
phap
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Bdng 4.2. Sirc chju tdi cuc han cia coc va hé 6 khdng cia coc

Strc khang than Suc khang miii SUC CHIIAcY
Phuong phap han
Rsiig (KN) | ks | Rujig (KN) ki Ruiq (KN) Ky

Boulanger va nnk (2004) 115.8 | 0.06 4833 | 0.66 599.1 | 0.23
Fellenius va nnk (2008) 110.0 | 0.06 663.1 | 0.91 7731 | 0.29
Muhunthan va nnk (2017) 67.4 | 0.04 4863 | 067 553.7 | 0.21
PP4, f=1Hz 455 | 0.03 634.1 | 0.87 679.6 | 0.26
PP4, f=2Hz 36.4 | 0.02 634.1 | 0.87 6705 | 0.25
Geostudio, f= 1 Hz 207.7 | 0.11 506.4 | 0.69 7141 | 0.28
Geostudio, = 2 Hz 196.2 | 0.10 5105 | 0.70 706.7 | 0.28
PDA 1921.0 | 1.00 729.0 | 1.00 2650.0 | 1.00
TCVN 10304:2014 151.0 | 0.08 634.1 | 0.87 785.1 | 0.30

Bdng 4.3. Suc chiu tai cuc han cia coc va do suy giam cua Coc

) Strc khang than Suc chiu tai cuc han
Phuong phap
Rs.iig (KN) ARy jig.a-5 (%) Ruiiq (KN) ARy jiga-5 (%)
PP4,f=1Hz 455 69.80 679.6 13.40
PP4,f=2Hz 36.5 75.70 670.6 14.60
TCVN 10304:2014 151.0 - 785.1 -

4.2.5.5. Suc chju tai cuc han doc truc Q4 Cia coc theo thoi gian

f=1Hz
o ——Boulanger, 2004 Fellenius, 2008 2
o Mulmmthan. 2017 —FP4, f=1Hz :
31000 Geo, f=1Hz 'z 1000
o ) 3 o
2Z 600 4 4z 600 3
sd ] me
3 400 | Al
2 200 | F 200
2 g3 2 0
® 0 2 4 6 8 T

Thir gian (s)

Hinh 4.5. Quan h¢ giza suc chiu tdi

doc truc cua coc vdi thoi gian
chotansé f=1Hz

4.2.5.6. Pdnh gid chi sé d tin cdy fr

Theo phuong phap PP4 dé xut, gia tri ciia fr = 2.533 cho tans6 f =1

Hz nho hon gié tri cua pr = 2.535 cho tan s6 f = 2 Hz.

f=2Hz
= Boulanger, 2004
Mubumthan, 2017

—Geo, F2Hz
A

= Fellemus. 2008
—PP4, {=2Hz

_—

|
02 4

6 8 10

Then gian (t)

Hinh 4.6. Quan h¢ gizra suc chiu tdi

doc truc cua coc vdi thoi gian
chotansé f=2Hz
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4.3. Ung dung tinh toan cho céng trinh Bénh Vién Pa Khoa tinh
Binh Pinh

4.3.1. Thong tin cong trinh

4.3.2. Pia chdt cong trinh

4.3.3. Két qud thi nghigm thir tdi tinh cho coc ép khoan dan

Tién hanh thi nghiém thir tai tinh coc theo TCVN 269:2002 tai Cong
trinh Bénh vién Pa Khoa tinh Binh Dinh, hang myuc Nha Diéu Tri 9
Tang. Coc vudng bé tong cd canh 400 mm, Méc 300 c6 E = 28.5.10°
kN/m?, chiéu dai coc I, = 16 m, duong kinh 16 khoan 14 350 mm (coc
84a). Thoi gian nén tinh coc 1a 28/02/2011 + 03/03/2011 (05 ngay). Tai
trong thiét ké cua coc Q, = 800 (kN), tai trong thi nghiém nén tinh cta
coc Qgnt = 2000 kN, surc khang than ctia coc Ryt = 1002 kN, stc
khang mili ciia coc Ryt = 998 kN, hé s6 an toan 14 2.5.

L2
4=

26

Lap dat Vo (KN/m?) @f ¢ (kPa) i i
10 15 20 0 10 20 30 40 0 10 20 Dt san lap,
0 T 1 SOl san sét.
H 1 1 1 ] o ¢ >
2 @ z i i E ; i chit vira
I :
4 i i i i Dﬁf ca'f hat trung,
p @ ! P ! O chit vira,
! P ! mau niu vang
. 8 | T
=] | | | 1 | . .
2 10 @ | [ | o Bun cat chay
1 1 1 ]
= i I ] ] P
g 12 ! (. ; Pat cat hat trung,
g | Pl Tl @) chitvim,
i [ ! mau niu vang
of B ! P 1
! 1 1 I
18 | b ! A sét déa cim
| Lo | ° sét déo cimg
"_)0 | 1 1 |
1 1 1 1
| » |
22 ] 1 ¥ I
| 1 1 |
1 1 1 1
1 1 1 1
i ! i ]
| i i I
1 1 1 1
1 1 1 1
1 I [l 1
i i ! ]
! P 1
! | | |

Hinh 4.7. Chi tiéu co Iy cua cong trinh Bénh vién Da Khoa
4.3.4. M6 phéng va két qud bang phan mém Geostudio 2018
4.3.4.1. Luwa chon mé hinh bai toan
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g h a Dit san lap,
S - I e day 2 m

Coc 84a,

oui |

a=04m, lr =16 m, o

[ t=10s il

3 ) i - e Bun cat hitu co,,
T L day 4 m

Piét cat hat trung,
chit vira, day 6 m

1T

Dt cat hat trung,
chit vira, day 8 m

5 ° A sét, déo cling,
: day 14 m

e e A e e A A S e e A e e
Hinh 4.8. M6 phong sb cua cong trinh sau khi hoan thanh thi cong coc
Bdng 4.4. Chi tiéu co Iy va coc cia cong trinh Bénh vién Pa Khoa tinh Binh
Pinh, hang muc Nha Diéu Tri 9 tang

. . Lop 5
. z Lép 2 Lop 3 X s
Thongs6 | Y | Ponvi | P | caimo | Bancar | -9PA | ASE T oo
hiéu lap | ~ Cat tho vura déo
vira hiru co .
ciing
Linear | Equivalent | Linear Equivalent Linear Linear
Elastic Linear Elastic Linear Elastic Elastic
Ung xur Non -
cua vat Type - Drained Drained Drained Drained Drained
licu porous
D) sau z m 0+2 2+8 8§+12 12 +20 20 + 34 -
Dung v | KNP | 172 174 16.8 17.3 18.6 24
trong
Gobc ma A (0
st trong [0} Do () 32.94 30 54 32 174
Lucdinh | ¢ kPa . 0 12 0 5
don vi
HE 5o v - 0.2 03 0.35 0.3 0.35 01
Poisson
Chi s6 can g - 0.2 0.24 0.25 0.23 0.22
Hé sb
(Seed, o - 0.7 0.72 0.7 0.72 0.7
1976b)
Mo dun
truot dan Grmax kPa - 50000 11000 55000 27400
hdi

4.3.4.2. Két qua dp dung phan mém tinh todn
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f=1Hz S, (mm) f=2Hz S, (mm)

Z2000 ) R, — Riia 0 Z 2000 Ry, — Ry, 9
$ o s, —Bim 2 5, — s -2
1500 1500 4
1000 6

i€

-10

500

Sire chiu tai cia coc

£
[ -14 70 -14

Thot gian (s) Thén gian (s)

Hinh 4.9. Quan hé luc doc cua coc,  Hinh 4.10. Quan hé luc doc cua coc,
chuyén vi ding cia coc véi thoi gian  chuyén vi diing cua coc Vi thoi gian
cho tansé f=1 Hz cho tansé =2 Hz

Nhan xét vé két qua ap dung phan mém Geostudio 2018

- Str dung mo hinh dan hoi tuyén tinh (LE), mé hinh tuyén tinh twong
duong (EL) trong phan mé phong bang phian mém Geostudio dé giai
bai toan trén. Két qua 1a chon mé hinh tuyén tinh tuong duong (mo
hinh EL).

- Két qua, SCT Ryiq Cta coc mo phong co xét dong dat theo mé hinh
EL 1a 947.42 kN va stc khang miii Ry cua coc mé6 phong cé xét dong
dat theo md hinh EL 1a 834.43 kN tuong tng véi tan s6 f = 1 Hz, SCT
Ryl cua coc mo6 phong co xét dong dat theo md hinh EL 14 898.14 kN
va strc khang miii Ry i cua coc mo phong c6 xét dong dat theo mo hinh
EL 1a 898.14 kN tuong ing véi tan sé f = 2 Hz. Do chénh léch suy
giam 1a 52.63 % cho SCT Ry ig cia coc va 16.39 % cho strc khang miii
Ryjiq Clia CoC twong &ng véi tan sb £ = 1 Hz, twong tu d chénh léch suy
giam la 55.09 % cho SCT Ry,iq cua coc va 18.91 % cho strc khang miii
Ryjiq Clia CoC tuwong ang véi tan s f= 2 Hz.

4.3.5. Két qud tinh todn va thiét \dp twong quan

4.3.5.1. Pdanh gid hé s6 khang héa long FSiiq theo do sdu

4.3.5.2. Chi s6 1ing sudt cat tudan hoan CSR Véi Negg

4.3.5.3. Chi 6 dp luwc nweéc 16 rong thing die ry voi Neo

4.3.5.4. Suc chiu tai cuc han doc truc Qg Cria CoC



19

Bdng 4.5. Sirc chju tdi cuc han ciia coc va hé 6 khdng cia coc

i Strc khang than Strc khang mii Suc chju tai cuc han
Phuong phap
Rs.ig (KN) Ks Ruig (KN) | K | Ryjig (KN) Ky
Boulanger va nnk (2004) 50.9 | 0.05 1379.9 | 1.38 14308 | 0.72
Fellenius va nnk (2008) 57.9 | 0.06 1862.8 | 1.87 1920.7 | 0.96
Muhunthan va nnk (2017) 38.7 | 0.04 1838.4 | 1.84 1877.1 | 0094
PP4,f=1Hz 24.4 | 0.02 1028.1 | 1.03 1052.5 0.53
PP4, f=2 Hz 11.6 | 0.01 1028.1 | 1.03 1039.7 | 0.52
Geostudio 2018, f= 1 Hz 113.0 | 0.11 834.4 | 0.84 947.4 | 0.47
Geostudio 2018, f=2 Hz 88.9 | 0.09 809.3 | 0.81 898.1 0.45
Nén tinh 1002.0 | 1.00 998.0 | 1.00 2000.0 1.00
TCVN 10304:2014 55.8 | 0.06 1028.1 | 1.03 1083.9 0.54
Bdng 4.6. Suc chiu tai cuc han cua coc va do suy giam cua Coc
Phurong phép Strc khang than Stre chiu tai cyc han
Rsiic (KN) | ARgiigas (%) | Ruiig (KN) AR jig -5 (%)
PP4,f=1Hz 24.4 56.27 1054.8 2.68
PP4, =2 Hz 11.6 79.21 1039.7 4,07
TCVN 10304:2014 55.8 - 1083.9 -

4.3.5.5. Suic chju tai cuc hagn doc truc Qiq Céia Coc theo thoi gian

f=1Hz

S —Boulanger, 2004  ——TFellenins, 2008 2

= Mubunthan, 2017 —PP4, [=1Hz :

d 2500 - —{eo [=1Hz g 2500
2 2000 g 2000
2715 2715
iEL\nn - ﬁtfI'~flﬂ
E 1000 o= 2 1000
= | 2

£ 500 £ 300
2 [ 3 ]
- 0 2 4 6 8 (1] -

Thin gian (s)

Hinh 4.11. Quan h¢é luc doc cua coc,
sirc chiu tdi doc truc cua coc vdi thoi

gian cho tansé f =1 Hz
4.3.5.6. Pdnh gid chi sé dé tin cdy fr
Theo PP4, gia tri cia Br = 1.704 tuong (ng véi tan sé f = 1 Hz nho hon
gié tri ctia Br = 1.707 twong ng Vai tan s6 f = 2 Hz.

f=2Hz

——Honlenger, 2004

——TFellenius, 2008

Mulwmthan, 2017 —PP4, f=2Hz

——Geo, [~2Hz

[ 8 10

[héni gian (s)

Hinh 4.12. Quan hé luc doc cua coc,
surc chju tai doc truc cua coc véi thoi

gian cho tansé f = 2 Hz
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4.4. Nhan xét chwong 4

- Chi s6 CSR tang va chi s6 r, giam phi tuyén khi chi s6 N, ting cho
I6p dat cat hat trung c6 d6 chat vira.

- Tur két qua phan tich cho thay, tinh toan stic chiu tai nén doc truc coc
c6 xét kha niang hoa 1ong cua nén cat tir cac phuong phap cua
Boulanger va nnk (2004), Fellenius va nnk (2008), Muhunthan va nnk
(2017), Geostudio 2018 va phwong phap d& xuat cua tac gia 1a twong
d6ng véi nhau, nhung c6 chénh 1éch so véi phuong phép tinh theo Tiéu
chuan Viét Nam TCVN 10304:2014.

- Sy suy giam gitta strc khang cuc han cta coc cé xét kha niang hoa
long va sirc khang cuc han cua coc khac nhau véi nhiéu 1y do nhu ty 18
gitra chiéu day 16p cat hoa 16ng (I,iiq) va chidu dai coc (l,); cip dong
dat M,,; chi sb ap luc nudc 16 rdng thang du (r,); mot sé hé sé khang
cho than coc va miii coc dugc tinh theo phuong phap Boulanger va nnk
(2004), phuong phap Fellenius va nnk (2008) va phuong phap 4. Cu
thé, d6i vai cong trinh Khach San Nam Thu, ty sb gitra chiéu day 16p
cat hoa 16ng (lpig = 14 m) va chiéu dai coc (I, = 24 m) 1 58.3 % va do
suy giam gitra sirc khang cuc han cta coc c¢o xét kha nang hoa long va
stre khang cuc han cua coc 1a 74 % tuong tng voi tan sé 1 Hz va 75 %
tuong ng véi tan s6 2 Hz theo phwong phap 4 véi trudong hop miii coc
cim vao 16p dat sét. Pbi voi cong trinh Bénh Vién Pa Khoa Tinh Binh
Dinh, ty s6 gitra chiéu day 16p cat hoa 16ng (l,jiq = 10 m) va chiéu dai
coc (I, = 16 m) 1a 62.5 % va d¢ suy giam giira suc khang cuc han cua
coc ¢b xét kha nang hoa long va strc khang cuc han cta coc 1a 47 %
tuong g V4i tan s6 1 Hz va 48 % tuong ung Vai tan s6 2 Hz theo
phuong phap 4 voi truong hop miii coc cim vao 16p dét cat.

- B§ suy gidm ARgig4-5 Cua than coc 1a 56.27 % + 69.80 % tuong tng
VGi tan s6 =1 Hz va 75.70 % + 79.21 % tuong tng Vi tan s6 f = 2
Hz.

- P9 suy giam AR, jig45 Ca coC 1a 13.40 % tuong wng Vai tan s6 f =1
Hz va 14.60 % twong Gng véi tan s6 f =2 Hz ddi véi miii coc cim vao
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[6p & sét, con do suy giam AR iq4-5 Cua coc la 2.68 % twong ung vai
tan s6 =1 Hz va 4.07 % tuong ung véi tan sb = 2 Hz dbi véi miii
coc cam vao 16p cat.

- Bing gia t6C nén twong Gng voi tan s6 =1 Hz va f = 2 Hz trong
khoang thoi gian dao dong t = 10 s ciia phan mém Geostudio 2018, két
qua vé luc doc dau coc thay doi tir thoi gian t tir 0 s dén 2.14 s va sau
thoi gian t tir 2.14 s dén 10 s thi SCT ciia coc khong thay ddi, dong thoi
SCT 16n nhét cua coc tai thoi diém t = 0.2 s, trong khi d6 gia toc dinh
tai thoi diém 2.14 s. Cuy thé, cong trinh khach san Nam Thu thi thoi
diém t = 0.2 s c6 gia tri cia SCT 16n nhat cua coc 1a 840.9 kN twong
ng Vvéi tan s6 f =1 Hz va 831.4 kN twong ung voi tan sé f = 2 Hz,
khoang thoi gian t tir 2.14 s dén 10 s c6 gia tri cua SCT nho nhat caa
coc 1a 714.1 kN twong &ng véi tan sé f= 1 Hz va 706.7 kN tuong &ng
Vi tin s6 f= 2 Hz, con cong trinh Bénh vién Pa Khoa thi thoi diém t =
0.214 s c6 gia tri cua SCT 16n nhit cua coc 14 1046.4 kN twong ng Voi
tan s =1 Hz va 1014.9 kN twong ang véi tan s f = 2 Hz, khoang
thoi gian t tir 2.14 s dén 10 s c¢6 gia tri cua SCT nho nhat cua coc 1a
947.4 kN tuong ung véi tan s6 f = 1 Hz va 898.1 kN tuong ng véi tan
s6 f=2Hz.

- Gia tri cua chi sé do tin ciy Br xap xi bang nhau theo PP4 twong tng
VGi tan s6 f = 1 Hz, phuong phap Boulanger va nnk (2004), phuong
phap Fellenius va nnk (2008) va phuong phap Muhunthan va nnk
(2017), con gia tri cua chi s6 do tin cdy Br 1a nhé nhit theo phuong
phap Geostudio 2018 tuwong ng véi tan s6 f = 1 Hz.

- Theo PP4 d& xuit, gia tri ciia chi sb do tin cay Br 1a 2.533 twong tng
voi £ =1 Hz va 2.534 tuong tng voi £ =2 Hz cho cong trinh khach san
Niam Thu va gia tri cua chi s6 d6 tin cay Br = 1.704 twong ng vai tan
s6 f = 1 Hz nho hon gia tri cua chi s§ do tin cay pr = 1.707 twong ng
VGi tan sé f =2 Hz cho cong trinh Bénh vién Da Khoa, cic gia tri cia
chi sé d9 tin cay pr déu thudc (0.5 + 3.5).
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KET LUAN VA KIEN NGHI

1. Két luan
1. Str dung m6 hinh Kanai (1957), NCS da thiét lap duoc bing gia tbc
nén nhan tao theo thoi gian T = 10 s twong ung Véi dic diém dia chat
khu vuc nghién ctru dé 1am co so xac 1ap cac théng sé dong luc hoc
phuc vu cho thi nghiém va mé phong tinh toan. Cu thé, két qua thu
dugc bién do tan s dao dong thich hop 1a f = 1 Hz + 2 Hz twong tng
véi thoi gian T=10s.
2. Tir két qua cua thi nghiém ba truc gia tai lip theo cac 16 trinh @ng
suit (CTC, CTC-RTE, RTE) thiét lap duoc cac thong sb bén dong dic
trung hoa 10ng vai sé vong 1ap chu ky n cho tin s6 f=1 Hz va tan s6 f
=2 Hz:

CSR=-0.064In(n) + 0.3868 Cho f = 1 Hz; csr=-0.034In(n)+0.2309 cho f
=2Hz

r, =0.0978In(n) +0.6079 ¢ho f = 1 Hz; r =0.0767In(n) +0.7108 cho f =
2Hz
- Quan hé gitra chi sb r, va chi sé CSR 1a phi tuyén, gia tri cia CSR
giam khi gia tri cua r, ting cho tin s6 f = 1 Hz va f = 2 Hz:
, =—0.8660CSR +0.8702 ChO tan s6 f = 1 Hz, r, = 2.255c5R +1.1616 Cho tan
s6 f=2 Hz.
- Vi sb vong 13p chu ky n tir 1 vong dén 20 vong, gia tri ciia hé s6 suy
thoai k cang nho khi s6 vong 1ap chu ky n cang 16n tuong @ng véi tan
s6 f=1 Hz va tan s6 f = 2 Hz vai k 1a ty s6 tge’/tge, thiét lap dugc mdi
quan hé nhu sau: k =—0.098In(n) +0.3921 twong Ging véi tan s6 f = 1
Hz, k =—0.0767In(n) +0.2892 twong tng Véi tan s6 f = 2 Hz. Dya
theo két qua nay c6 thé bo sung du doan goc ndi ma sat suy giam khi
Xay ra hoa long va so sanh véi TCVN 10304:2014.
3. Két qua thu duoc tir viéc 4p dung tinh toan cho hai cong trinh
- Két qua tinh toan sic chiu tai nén doc truc coc ¢ xét kha ning hoa
long cua nén cat tir cac phuong phap ctua Boulanger va nnk (2004),
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Fellenius va nnk (2008), Muhunthan va nnk (2017), Geostudio 2018 va
phuong phap dé& xuat cua tic gia 1a twong dong véi nhau, nhung c6
chénh 1éch so véi phuong phép tinh theo Tiéu chuan Viét Nam TCVN
10304:2014.

- Sy suy giam gitra sttc khang cuc han cua coc co xét kha nang hoa
long va stre khang cuc han cia coc phu thude vao ty s gitra chidu day
16p cat hoa 16ng (I,iq) va chiéu dai coc (I,) hodc miii coc cam vao 16p
dat cat hay dét sét. Sy suy giam giira stirc khang cuc han cia coc ¢ xét
kha nang hoa long va sttc khang cuc han cua coc cang 16n khi miii coc
cim vao 16p dat sét va nguoc lai su suy giam giita stc khang cuc han
cua coc co xét kha nang hoa long va sic khang cuc han cia coc cang
nho khi mili coc cim vao 16p dat cat twong Gng véi tan sé 1 Hz va tan
s6 2 Hz.

- B¢ suy giam strc khang than ARg 4.5 Cia coc lon, cu thé do suy giam
AR jigas Cla Coc 13 56.27 % + 69.80 % tuong tng Véi tan s6 f = 1 Hz
va 75.70 % + 79.21 % tuong ng Véi tan sb = 2 Hz.

- B¢ suy giam suc chiu tai ARy jig.4-5 Cua coc 1a 13.40 % tuong tng Voi
tan s6 £ =1 Hz va 14.60 % twong ng vai tan s f =2 Hz ddi véi mii
cocC cam vao 16p 4 sét, con do suy giam sic chiu tai ARy jig.4-5 CUa Coc 1a
2.68 % tuong (ng Vai tan s6 £ =1 Hz va 4.07 % tuwong ng véi tan s6 f
=2 Hz d6i v6i miii coc cdm vao 16p cat.

- Gia trj ctia chi s r, twong ng voi tan s6 f = 1 Hz nho hon gia tri cua
chi sb r, twong &ng vai tan sb f =2 Hz cho cac 16p dat cat co xét kha
nang hoa long nén gia tri cia Ry twong tng voi tAn s f = 1 Hz Ion
hon gié trj cua Ry iy twong tng véi tan sé f = 2 Hz theo PP4.

- bé xuét cong thuc tinh strc khang than Ry cua coc theo dit nén co
cai tién (c6 tinh dén chi sb ap luc nudc 16 rong thang du r,) cho nén dat
cat khu vuc Quy Nhon Gia Lai c6 xét dén hién tugng héa 1ong caa nén
cat khi c6 dong dat (M,, = 6.5) tuong tng Vi tan s6 1 Hz va tan s 2
Hz.
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2. Kién nghi

- Xéc dinh chi sb 4p lyc nuéc 16 rdng thiang du r, véi tin s f khac nhau
cho dat cat theo d6 sau, tir d6 thiét lap cac ham sb tinh toan tuong quan
gitra chi s6 ap luc nudc 15 rong thang du r, véi chi s6 Neo o xét dén
ham lugng hat min FC (%) cta nén cat co xét kha niang hoa long.
Ngoai ra con phai nghién ciru thém cho truong hop nén dat sét, sét pha.
- Nghién ctru sic chiu tai cuc han doc truc cua coc cé xét kha nang hoa
long cho nén cat twong g vai tan sé dao dong f thay ddi cho ting 16p
dat cat ma coc ha xuyén qua.

- Nghién cttu suc chiu tai cuc han doc truc ctia nhém coc c6 xét kha
nang héa 16ng cho nén cat twong &ng véi tin sé dao dong f thay doi
cho ting 16p dat cat ma coc ha xuyén qua, khi chiu déng thoi tai doc
truc va tai ngang ciia nhom coc.
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