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TOM TAT: Bai bao tap trung vao viéc thiét 1ap hé s6 mo hinh khi thiét ké moéng coc theo trang thai gioi
han cuc han ULS. Ddi voi thiét ké dia ky thuét, ngudn gdc sy khong chic chin gém hai yéu té: (i) su
khéng chéc chin cia phuong phap tinh toan va (ii) sw khong chéc chin trong viéc danh gia cac dic tinh
ctia dat nén. Tiéu chuan thiét ké Eurocode 7 cho phép hiéu chinh hé sb strc khéng yr bang hé s mé hinh
Yra>1 dé dam bao do tin cay khi thiét ké. Gia tri hé s6 mé hinh ¢ dugc tir viéc so sanh ty s6 két qua tha
tai tinh Rem va két qua du bao tinh toan Rcp. Qua viéc phéan tich bo dit liéu coc khoan nhoi tir thi nghiém
thr tai tinh nén doc truc coc khoan nhdi, bai bao sit dung ly thuyét do tin cay dé xac dinh gia tri yrq khi
thiét ké mong coc nhdi theo trang thai gidi han cuc han.

TU KHOA: Ly thuyét do tin cdy, trang thai giéi han cuc han, hé s6 mé hinh, sirc khang.

ABSTRACTS: This paper will be primarily concerned with the determination model factor for designing
bearing capacity of bored pile foundations ultimate limit state (ULS). For geotechnical designs, the
source of uncertainty consists of factors: (i) calculation methods uncertainnties, and (ii) uncertainnties
associated with design soil properties. Eurocode 7 Part 1 allows a ‘model factor’ yra>1 to be applied in
design by calculation to ‘correct’ the resistance factors yr. The model factor value is determined from
comparing the ratio of the static load test results R, with the calculated prediction results R.,. By analyzing
the bored pile data set from the axial compression static load test, the paper uses reliability theory to
determine the value of yra Wwhen designing the bored pile foundation according to ultimate limit state.

KEYWORDS: Reliability based design; ultimate limit state; model factor; resistance.

1. GIOI THIEU hinh tinh toan dugc ké dén thong qua hé s6 mo

Trién khai quyét dinh sé 198/QD-TTg ctia Th "1 YRe
tuéng Chinh pha vé phé duyét dé an hoan thién hé
thdng tiéu chudn, quy chudn ky thuat xay dung, du ) _ " . > _
thio tiéu chudn “Thiét ké dia ky thugt - Phdn 1: ~Phd hoai theo tidu chuan 2] va [8] tai khu vuc
Cdc quy dinh chung” [1], huéng bién soan thiét ké  thanh pho Ho Chi Minh va céc khu vuc lan can d¢
dia k§ thuat chi yéu dua trén h¢ théng EN 1997 Tt 1@ &id trl yra cho cong tic thict ke mong coc
[2]. Theo [2], nguyén ly thiét ké nha va cac cong th,eo tr.'c_lng 'fhal gi6i han C,I-IC h?n' H¢ S0 A’mo hlflh duq?
trinh theo trang thai gii han dya trén co so thiét ké xic dinh tu phu:?ng’phap Aban )Eac 'sua:[ (le:c I? Ya
Iy thuyét do tin cdy (RBD) va phuong phép phén phuong phép phan tich thong ké véi xac suat do tin
tich théng ké ciia phu luc C va D EN 1990 [3] cdy 95%, nghia 1a chi xdy ra xdc suat 5% sirc

... _ 77 khang thyc do theo két qua thir tai tinh Rem s& bé

yéu];goii ;1:’ éE;ch Ct}ﬁ;lt l(jfn’iila klgot};rg?;" C((i)) h;; hgn suc khéng du béq tinh toén’theo cuong do dat

" B Lo e S0 V) 2% nén Rep. Thiét 1ap bi€u do ty so gilta Rew/Rep, sir

khong chac chan ciia vi¢e danh gid cdc thong  gno ham phan phéi chuin T-Student va xac dinh

so dat nén duoc ké dén qua hé S0 riéng doi vai didm toi han 5% ctia ham phan phéi (Rean/Rep)sts
stc khang yr va (ii) sy khong chac chan ctia mo dé xéc dinh hé sé m6 hinh yga.

Bai bao gidi thiéu va sir dung cac dir liéu thu
tai tinh coc khoan nhoi dya vao gia thiét tiéu chuan
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2. PHUONG PHAP THIET KE PIA KY
THUAT THEO TRANG THAI GIOI HAN
CUC HAN

2.1. Phwong phap tiép can thiét ké theo tiéu
chuan Eurocode 7 [2]
2.1.1. Nguyén tic thiét ké

Theo EN 1990 [3] trang thai giéi han cuc han
ULS lién quan dén sy an toan ciia con nguoi va két
cAu gdm ba loai trang thai: mét can bang két cdu va
bd phan két cAu (EQU); phé hoai do bién dang qua
muc, bién ddi trang thai, dit giy mét 6n dinh (STR);
pha hoai do méi (FAT). Trang thai gi6i han cuc han
ULS dbi voi dat nén gdm: suw pha hoai hodc bién
dang du cua dét nén (GEO) va két cdu (STR); su mat
can bang cua két cu hodc dit nén do diy ndi boi
nhiing tac dong theo phuong dimg (UPL); mét cén
bang thiy luc, dng x6i va sy x0i ngam (HYD).

Trang thai pha hoai trong dit nén (GEO) va
trong két cau (STR), cuong d6 cia dit nén dong
vai tr0 quan trong trong viéc tao ra stc khang.
Piéu kién kiém tra cuong d6 theo EN 1997 [2] lién
quan dén kiém tra hé qua tac dong thiét ké Eq
khong duoc vuot qua stc khang thiét ké Ry twong
ung theo phuong trinh sau:

5X / >
Xk;ad}ng_ {7/,'7 rep }/M ad}
Y Ve (1)

Trong do:

E E{yFEep’

vr, Y™, Yr: HE s0 riéng cho tac dong, cuong do
vat li¢u, strc khang;

Frep, Xk, a¢: Tac ddng dai dién, dic trung cua
cuong do vat li€u, kich thudc thict ké cua cau kién.

Tuy theo ba cach ap dung hé s riéng dong thoi
gitra tac dong vdi cuong do vat li€u va stc khang;
tac dong voi stc khang; tac dong két cdu véi
cudng do vat liéu vao ham sé E va R cua bat
phuong trinh (1) dan dén 3 phuong phap tiép can
thiét ké (Design Approach - DA) quy dinh trong
[2]. Trong qué trinh phat trién, tﬁy theo mdi Qudc
gla ma c6 thé chon mot hay nhiéu phuorng phap
tiép can thiét ké két hop véi phu luc Qudc gia dé
st dung thiét ké cac loai két cdu dja k¥ thuat.

2.1.2. Phwong phdp tiép cin thiét ké (Design
Approach) theo trang thdi giéi han cwc han

Céc trang thai gi6i han trong thiét ké mong coc
theo trang thai giéi han cyc han ULS gdém trang
thai giéi han cia stc khang coc don, strc khang cua
mong coc, pha hoai hodc sup d6 két cdu mong do
chuyén vi 16n ciia méng coc. Trang thai gi6i han
sir dung SLS bao gém chuyén vi méng vuot qua

gioi han cho phép. Taylor va Brinch Hansen
(1956) [4] lan dau tién dd dua khai niém hé sd
riéng vao thiét ké dia k¥ thuat dua vao triét 1y su
khong chic chin vé cac thong sb dat nén. Phuong
phap nay duogc 4p dung ¢ Pan Mach vao nam
1960, sau d6 dugc ng dung rong rai ¢ cac nudc
Chéau Au. EN 1997 [2] d4 ap dung hé sb do tin cay
riéng cho tac dong, cuong d9 vat li€u va suc
khang, phat trién thanh 3 phuong phap tiép can
thiét ké chinh nhu sau:

Phuong phép tiép can thiét ké 1 (DA1): Triét ly
cua phuorng phap tiép can thiét ké 1 1a kiém tra do
tin cay thiét ké mong qua hai giai doan. O giai
doan thtr nhat (DA1.C1), kiém tra trang thai pha
hoai két cdu (STR) céc hé sb riéng dugc ap dung cho
cac tac dong (ddc lap) trong khi cuong do6 va stic
khang dat nén khong duoc nhan hé s, t6 hop Al
"+" M1 "+" R1. O giai doan thtr hai (DA1.C2), kiém
tra trang trai pha hoai dat nén (GEO), cac hé sd riéng
duoc ap dung cho cuong do d4t nén va hoat tai, tinh
tai va stre khang khong dwoc nhéan hé sd, to hop A2
"+" (M1 hodc M2) "+" R4. Cac Québc gia Anh, Bi,
B Pao Nha, Italy trong khéi CEN chon phwong
phép thiét ké 1 cho thiét ké méng coc.

Phuong phap tiép can thiét ké 2 (DA2): Triét Iy
ctia phuong phap tiép can thiét ké 2 13 kiém tra do
tin cdy thiét ké méng bang cach ap dung dong thoi
hé s riéng cho tac dong hodc hé¢ qua tac dong va
sitc khang, trong khi cuong d6 dat nén khong duoc
nhan hé s, t6 hop Al "+" M1 "+" R2. Phuong
phép nay tuong tu phuong phép trang thai giéi han
theo hé sb tai trong va stc khang LRFD (Load and
Resistance Factor Design). Phuong phép nay duoc
khoang 55% qudc gia trong khdi CEN chon dé thiét
Kké mong coc, tiéu biéu nhu Puc, Phap, Tay Ban
Nha, Ao, Ba Lan, Hy Lap, Na Uy, Phén Lan. ..

TAC DONG THEO DAT NEN THEO NEN TINH
Téac dong dai dién Théng sé dac trung Stre khang do duwoc
Fep@P I tang, .c,.cuedck Rn
G- ]
© Téac dong thiét ké Théng sé thiét ké ‘ X ly théng ké
=}
S Fevifen WP4,C4',CugsYed Emean L& iy
P |
o
S
2 [ Mohinn tinh toan
2
Strc khang dac trun:

CE>——m 9 faetrng

Re

Tac dong thiét ké Kiém tra Strc khang thiét ké
E H B <Ry Ry
Hinh 1. Quy trinh thiét ké méng coc
theo trang thai giéi han cuc han
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Phuong phap tlep can thiét ké 3 (DA3): Triét ly
cua phu’ong phap tiép can thiét ké 3 1a kiém tra do
tin cay thiét ké mong bang cach ap dung he s6
riéng cho tac dong thudc két cau va thong sb dat
nén, trong khi nhiing tic dong thudc vé dat nén va
strc khang khong nhan hé s, t6 hop Al (tic dong
két cAu) hodc A2 (tic dong dia ky thuat) "+" M2
"+" R3. Phu0’ng phap nay dwoc Ha Lan chon thiét
Ké. Mot vai quoc g1a chon mot trong ba phuong
phap tiép can thiét ké mong coc nhu Ireland, Cong
hoa Séc. Quy trinh thiét ké tong quat méng coc
dugc thé hién nhu hinh 1.

EN 1997 [2] dwa d0 tin cdy vao thiét ké mong
coc qua cac hé sd do tin cdy riéng ap dung theo
ting phuong phép thiét k& Hé sé do tin cay riéng
theo cac phuong phap thiét ké khac nhau cua [2] 1a
khéac nhau, dugc thé hién theo bang 1.

Biang 1. Hé s6 riéng theo cac phwong phap

thiét ké
Hé sb DA1
. DA2 DA3
ricng DA1.C1 DA1.C2
Téc Al A2 Al A1/A2
dong 1.0+1.5/
1.0+1.5 1.0+1.3 1.0+1.5
TE 1.0+1.3
Vit lidu Ml M1/M2 Ml M2
Y™ 1.0 1.0/1.0+1.4 1.0 1.0-1.4
Ste R1 R4 R2 R3
khang
TR 1.0+1.25 1.3+1.6 1.1 1.0
Mo
hinhyea| > 1.0 >1.0 >1.0 1.0

2.1.3. Hé sé6 mé hinh theo phwong phdp tiép cin
thiét ké

EN 1997 [2] cho phép st dung phuong phap
ban thuc nghiém dy bao strc khang nén cta coc
theo dat nén tir thi nghi€ém hién truong. Mot s6
Quéc gia (Phap, Italia, Pan Mach, Bi, Ha Lan) st
dung quy trinh thir nhat, dwoc goi 14 quy trinh coc
mo hinh (model pile procedure) trong tu quy trinh
tinh toan thir tai tinh coc, diém khéac 1a xac dinh
suc khang nén coc tai mdi vi tri thi nghi€ém qua hé
s6 mo hinh va dya trén s6 lugng thi nghiém c6 xét
dén do bién dong ctia dat nén ngoai hién truong va
dd bién dong do sai 1éch ctia qua trinh thi cong
thong qua hé sé turong quan & Tir két qua do duoc
theo cac thi nghiém hién truong (CPT, SPT,
PMT...) chia cho hé s6 mo hinh Yrd, € sb tuong
quan &, xac dinh duoc strc khang dac trung, tur stic
khang dic trung chia cho hé s riéng vé stic khang
yr > 1.0 x4c dinh dwoc gia tri strc khang thiét ké tai
mdi vi tri thi nghiém. Vi gia tri hé s6 riéng vé sirc

khang yr > 1.0 do d6 quy trinh nay phu hgp véi
phuong phap thiét k& 1 va 2. Cac budc xac dinh
strc khang thiét ké coc theo quy trinh coc mé hinh
dugc thé hién tai hinh 2.

Thi nghiém hién trwong

Gia trj do dwoc
CPT, SPT, PMT...

‘-—[ Phwong phap tinh toan J

Gia tri danh dinh
Rb,;i (M), Rs, (than)

YRg Ap dung hé s6 m6 hinh ]

Gia tri hiéu chinh
Ro,cat, i (mﬂi), Rscal i (thén)

«—&[Ap dung hé sb twong quan}

Gia tri dac trung
Rek = Rok + Rsk

«L‘%[ Ap dung hé sb stic khang ]

Gia tri thiét ké
Rcld = Rbfﬁ + Rs,g

Hinh 2. Quy trinh xac dinh sirc khang nén thiét ké
doc truc coc theo thi nghiém hién truwong

Quy trinh thir hai, duoc goi la quy trinh thay
thé (alternative procedure) dugc mot sd Qudc gia
(Anh, Tay Ban Nha, Ireland) ap dung dé xac dinh
sttc khang nén cua coc theo thong s dat nén bang
cach xac dinh stc khang dic trung truc tiép qua
cac thong sb dat nén tir thi nghiém trong phong va
ap dung hé s6 mé hinh yrq vao tinh toan. Quy trinh
nay duoc st dung thich hop khi ap dung bang tra,
biéu dd, cac cong thure tinh toan dé xac dinh cac
gia tri dac trung strc khang miii va than don vi qpx
va gsx tir thi nghiém thong sé dit nén trong phong
(lyc dinh hitu hiéu ¢, gbc ma sit trong ¢’y, stc
khang cét cui). Do co xét dén su bién dong cua
thong s6 dit nén, anh huong ciia phuong phap thi
cong va do cimg cia két ciu mong nén khong st
dung hé sd tuong quan & trong quy trinh nay.

Khi tinh todn strc khang dac trung chiu nén Re
ctia coc theo thong sd dat nén véi quy trinh thay
thé, hé s mo hinh yr4 duoc dua vao dé xac dinh
suc khang dac trung theo cong thirc sau:

A x(, Z 4, %q, N
'y ey
Khi d6 gia tri sttc khang chiu nén thiét ké Req
theo dat nén s€ duoc xac dinh:

R R, A,
R, = bk | Tk _ x4,
Vra

R,=R,, +R, )

I "J ()

Vs Vs 7s Vs
Trong do:
Vb, Vs — hé sb an toan riéng cho strc khang miii

coc, than coc. Ry, Rsx — gid tri stc khang chiu nén
dac trung clia miii coc, than coc. Ay, Agj— dién tich
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mii coc va dién tich than coc & doan thu j.
gb, qs.i - sttc khang cuc han don vi miii coc va suc
khang cuc han don vi than coc & 16p thi i.

Do sy khong chic chin cua cac phuong phap
tinh toan, EN 1997-1 sir dung hé s mo hinh ygr4
>1.0 dé tang d6 tin cdy khi thiét ké bang cach hiéu
chinh cac hé sb riéng vé strc khang mii y5, va stic
khang than ys. Gia tri h¢ s6 mo hinh c6 duoc tir
viée so sanh két qua thir tai tinh va két qua dy bao
strc khang theo dat nén. Gia tri hé s6 mé hinh duoc
xac dinh tir phwong phép thong ké ciia rat nhiéu két
qua tht tai coc va chi dinh trong phu luc ting
Qudc gia. Gia tri hé sb strc khang va hé s mé hinh
dé xac dinh stc khang nén coc nhdi ciia mot sb
Quéc gia duge thé hién tai bang 2.

Bang 2. Hé s6 strc khang, hé s6 mé hinh
coc nhdi chiu nén theo phu luc Qudc gia
cac nwée Chau Au

Hé sb sirc khang Mé
Phuong - N
Québcgia | phap thiét | Mii | Than | Téng | hinh
ké (DA)
Yb Vs Yt YR,d
1.4®
Anh DAI1.C1 1.0 1.0 1.0
1.2®
Phap DA2 1.1 1.1 1.1 1.375
bic DA2 1.4 1.4 1.4 ©
Thuy Pién | DA2 1.3 1.3 13 1.4
Bi DAI1.C1 1.2 1.0 1.1 1.2
Ao DA2 1.1 1.1 1.1 1.3
TBN DA2 1.35 1.1 1.25 1.4
Ba Lan DA2 1.1 1.1 1.1 1.25
Ireland DAIL.C1 1.25 1.0 1.15 1.75
Hungary DA2 1.25 1.1 1.2 1.1
Trudng hop co thi nghiém coc kiém tra.
Truong hop coé thi nghiém coc tham do
Khong quy dinh; TBN: Tay Ban Nha.

2.2. Phuong phap thiét ké Iy thuyét dd tin cdy
theo tiéu chuan Eurocode 7
2.2.1. Thiét ké dya trén Iy thuyét dg tin cdy

Ly thuyét do tin cdy dugc xay dung va phat
trién tir nhitng nam 1930 trén co s cua ly thuyét
xé4c sudt va phuong phap thdng ké, 1y thuyét cac
qué trinh ngiu nhién. Ly thuyét do tin cay trong
xdy dyung xut phat tir nhu cdu danh gia chat luong
cong trinh, dy bao tudi tho cong trinh. Muc dich
cta thiét ké theo Eurocodes 1a két cdu phai duoc
thiét ké va thi cong dé dap tmg dugc muc do tin
cdy thich hop 1y va hiéu qua kinh té trong sudt tudi
tho thiét ké, do d¢ thiét ké theo Eurocodes 1a thiét
ké theo trang thai gi6i han dua trén 1y thuyét do tin

cdy (RBD). EN 1990 cho phép thiét ké theo mirc
d6 tin cdy khac nhau dya vao cdp hiu qua vé xa
hoi, kinh té va méi truong (CC1 dén CC3). Murc do
tin cay trong thiét ké dia ky thuat théng qua ba cp
dia k¥ thuat (GC1 dén GC3) dé phan loai theo cac
murc do rii ro khac nhau va lya chon mirc do tin
cady phu hop véi cac mire d6 rui ro. Rui ro dia k¥
thuat gém cac mbi hiém hoa va mirc do anh hudng
dén con nguoi va két cau. Thiét ké dia k¥ thuat ké
dén mutrc d6 phuc tap gdbm két cdu va moi truong
xung quanh, diéu kién dat nén, nudc ngém, dong
dat, anh huong ciia moi truong nhu thily van, nude
mat, sut 1an, thay d6i d6 4m theo mua va thiét 1ap
cac yéu cau toi thiéu vé khao sat, tinh toan va giam
sat va bao tri chét luong xay dung dé dat duoc do
tin cay can thiét theo cac cap dia k¥ thut.

EN 1997 [2] khong huéng din cu thé vé cac
phuong phap xéac suit do tin cdy theo cap dia ky
thuat bang cach diéu chinh cac hé sb riéng vé tai
trong, vat li¢u va stc khang. Thay vao do, can dap
{mg cac yéu cau co ban ciia thiét ké va ap dung cac
hé sb riéng duoc quy dinh trong phu luc Qudc gia
dé dat dugc do tin cay can thiét theo cép dia
ky thuat.

EN 1990 [3] quy dinh trong phu luc C vé chi
s6 do tin ciy P duoc dung lam co s& cho céc
phuong phép thiét ké xac dinh hé sb do tin cay.
Chi s6 do tin cay P xét dén d6 bién dong cua
phuong phép thong ké cua tac dong, sirc khang va
su khong chic chin ciia mé hinh tinh toan. Céc
phuong phap khac nhau dé hiéu chinh phwong
trinh thiét ké theo hé s riéng ctia trang thai giéi
han nhu minh hoa & hinh 3.

PHU'ONG PHAP TIEN DINH PHUONG PHAP XAC SUAT

Xac suét toan
phan (Mt Ill)
i
Hiéu chinh

Phuong phap lich str
Phuong phap thuc nghiém
T

Hiéu chinh

‘ FORM
Muc Il
I

Hiéu chinh

Phuong phap bang
xac suat (Mirc )

Phuong phép ¢

Phuwong phap a Phuwong phap b

Thiét ké theo

Hé so riéng

Hinh 3. So' dd téng quan vé cac phwong phap
do tin cay theo EN 1990

Phirong phdp tién dinh: Trén co s& hiéu chinh
theo thuc nghiém, phuong phdp a gdm phuong
phap lich st va phuong phéap thyc nghiém co xét
day du cac yéu to lam suy giam chat luong cong
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trinh trong thoi gian st dung. Eurocodes dya vao
kinh nghiém va tip quan xay dung cic Qudc gia dé
Iiya chon cac hé sd do tin cdy theo mirc do an toan
theo phuong phap a.

Phirong phdp xdc sudt: Trén co sé danh gia dit
liéu thuc nghiém hién trudng va xt 1y theo 1y thuyét
d6 tin cdy. Hinh 3 gdm phuong phap b, phuong phap
xac suat toan phan nhu md phéng Monte Carlo
(Mtc d¢ III) va phuong phéap ¢, phuong phap d6 tin
cay bac nhit FORM (Mic do II).

Phuong phap xéac suit toan phan (Mt III) xem
x4c suét hu hoéng 1a mot ham lién tyc va it dugc su
dung do thuong thiéu céac sé liéu thong ké. Phuong
phap d6 tin cay bac nhat FORM (Mirc II) duoc dic
trung boi cac gid tri trung binh va d6 1éch chuan
(chi s6 d6 tin cdy P), st dung cac thuit toan gin
dung ham trang thai gidi han 1a tuyén tinh hodc phi
tuyén, thong qua xac suit an toan Py = 1 — Py trong
d6 P 1a xé4c suét su co.

Theo trang thai gidi han cuc han ULS, cac h¢
s6 d6 tin cdy riéng vy duoc chon sao cho mirc d tin
cay cua két cdu RC2 gan véi chi sé do tin cay B
cho trong bang 3, = 3.8 voi thoi gian tham chiéu
50 nam, twong ng véi xac suat su cb Pr=7.2x10"
va B =4.7 véi Pr= 1x10° voi thoi gian 1 nam. Chi
s6 d6 tin cdy p = 3.8 hodc 4.7 chi phan anh thoi
gian tham chiéu khac nhau nhung mutrc do tin cay
14 nhu nhau, két ciu co do tin cdy cao hon co thé
khong kinh té trong khi két cau co do tin cay thap
hon c6 thé khéng an toan.

Bang 3. Khuyén nghi gia tri toi thiéu caa chi s6
B va gia tri Pr theo trang thai giéi han cwe han

Trang thai Chi s6 db tin cay p Xac suit sy cd Pr
gi6i han 1 nim 50 nim 1 ndm 50 nim
ULS 4.7 3.8 1x10° 7.2x107

Phuong phap ban xic sudt (Mic I), hay
phuong phap ¢ dugc ap dung xur ly cac gia tri dac
trung dua trén dit lidu théng ké, trong khi cac hé s6
hiéu chinh va cac hé sb riéng phﬁn dua trén
phwong phap xac suit theo Mirc I va Mirc III.
Phuong phap ¢ va cac phuong phap thiét ké co su
hd tro cta thi nghiém theo phu luc D EN 1990
duoc dung dé phat trién tiéu chuan Eurocode.

2.2.2. H¢ s6 mé hinh xdc dinh trén co sé 1y thuyét
dg tin cdy

EN 1997 [2] quy dinh c6 thé st dung hé s6 mo
hinh dé dam bao du béo strc chiu tai coc theo cac
phuong phap tinh toan. Hé s mo hinh theo céc
tieu chuan [2], SANS 10160-5:2011 [5] va

Bauduin C.Besix [6] dugc dinh nghia 1a ty s giita
suc khang doc truc coc do dugc Rem va stic khang
du bao tinh toan R, duoc biéu dién bang phuong
trinh sau:

R

R; 4)

cp

Vra =

Hé s6 md hinh theo cong thirc (4) 1a mot bién
ngau nhién lién tyc co lién quan dén sy khong chéc
chin ctia mé hinh tinh toan, phwong phap thng ké,
16i do con ngudi va 16i khong dugc xét dén trong
thiét ké theo hé sb do tin cdy riéng. Tuy nhién
Teixeira et al (2011) [7] di chimg minh dbi véi
mong coc, su khong chéc chin cua md hinh tinh toan
Yra VA sttc khang ctia dat yr 12 nguyén nhan chinh
lam giam do tin cay khi thiét ké. Theo biéu thirc
(C.6b) phu luc C EN 1990, xac sut X4y ra su cd véi
strc khang tinh toan Ry dwoc biéu didn nhu sau:

Pf (R s Rd) =O(-af) = q)(_ayR,daleB) Q)

Trong d6: Prla ham xéc sut xay ra sy c¢d, @ la
ham phan phéi chuan tic, o,ra 14 d6 1éch chudn cia
md hinh (m6 hinh va d6 bién dong dat nén), ar 1a
dd 1éch chuén cua hé sd st khang.

Phu luc D EN 1990 lua chon xac suét su cb Ps
(R<Ry) = O(-onracyzP) < 5% la chép nhdn duoc,
ddng nghia voi xac sudt do tin cdy 95% sirc khang
coc do dugc lon hon stc khang du bao tinh toan.
Khi khong biét duoc cac tham sb vé& ky vong va
phuong sai tong quat thuong ding phan phdi
T-Student xac dinh do 1éch chuédn ctia miu thay vi
tong quat. EN 1990 [2] huéng dan cach xac dinh
cac dic trung cia bién ngiu nhién (BNN) theo
phan phdi T-Student thé hién trén hinh 4.

Vi do 1éch chuan khong biét trudc thi gid tri
can dudi Xy inr dugc xac dinh theo cong thirc:

Xie =my —k,s, =m,(1-k, V) (6)

Bién ddi biéu thic (6) v6i mong mudn chi co
5% két qua do duoc Rem s& nho hon két qua du
doan R, thiét 1ap diém t6i han 5% cla su phan bd
(Rem/Rep)sw theo cong thiic thdng ké sau:

R R, % |1
X[ J ( ] {1_@;/; /_H} )
R 5% R mean n

c,p op

Trong d6: mx 1a gia tri trung binh (ky vong) cta
X, d6 léch chuin ciia mau sx, Vx 1a hé sb bién dong
(COV), ky 12 hé s6 thng ké phu thudc vao sb lugng
mau n, ¢6 thé tim thiy trong bang D1 EN 1990, t,>"
13 hé s6 Student tmg véi (n-1) bac tu do tai diém t6i
han 5%; X4 1a gia tri diém t6i han.

434



Hgi nghi khoa hoc qudc 1é Ky niém 60 nam thanh ldp Vién KHCN Xay dung

S lugng
mau thir
te—— Gid tri trung binh
1640y /\ 1.640y
s i 53 Oy Gy sEEmE s @
Gid tri can dudi - Gid tri cgn trén
Bé léch|chudn
5% 5%

)(u,:nr X6 Xk.sup Cudng dg

Hinh 4. Ham phén phdi véi d tin ciy 95%

Trong do6: Xiinr 1a gia tri cén dudi cua
BNN X v6i mat dd xay ra mong mudn 5%, nghia
1a co trén 95% xac sudt xay ra 1on hon Xy nr va
Xi,sup 12 gid tri cén trén cua X vdi mat do xay ra
mong mudn 1a 5%, nghia 1a co dudi 95% xac
sudt xay ra nho hon X sup.

Khi d6 gia tri hé s6 mo hinh xac dinh theo
phuong trinh (8):

Vra = 3

=
Xd
3. XAC PINH HE SO MO HINH TRONG
PIEU KIEN PIA CHAT VIET NAM

béi voi moéng coc, tinh toan chuyén vi theo
trang thai gidi han cyc han ULS it duwoc sir dung
pho bién. D6i véi d6 lan coc, EN 1997-1 yéu cau
danh gia d6 ltin méng coc mdt cach than trong voi
trang thai ULS trong thiét ké.

Stre khang pha hoai do dugc Rcmchiu nén hoac
chiu kéo 1a trang thai ma chuyén vi xudng hoic 1én
dang ké cua mong coc véi do ting hodc giam
khong dang ké cuia sirc khang coc, trong mot s6
truong hop thi nghiém rat khé xac dinh dudng
cong tai trong va chuyén vi, vi vdy mo hinh tinh
toan strc khang cua dit nén dwa trén tai pha hoai do
dugc tr thi nghiém thr tai hién truong, dua vao gia
thiét tiéu chuan pha hoai. Theo Eurocode 7 kién
nghi sir dung “do lan dau coc bang 10% dudng kinh
coc 1am tiéu chuan pha hoai”. AASHTO (2017) [8]
kién nghi tai trong thir pha hoai khi giy ra do lin
dau coc b?mg 5% dudng kinh coc hoac khi coc chua
dat d¢ lin 5% duong kinh coc nhung d¢ lun tang
lién tyc khi tai trong gilr nguyén (tut coc).

Theo EN 22477-1 [9] quy trinh thtr tai giéng
nhau nhung thoi gian giit mdi cdp tai va khoang tai
quy dinh khac nhau theo tirng nudc. EN 22477-1
kién nghi khoang thoi gian giit tai toi thiéu 1a

60 phut va hiéu do lin coc gitra cac cip tai phai
nho hon 0.1mm/20 phat. Tuy nhién da cé nhiing
quy dinh riéng theo timg Quéc gia, vi du Hungary
quy dinh 0.025mm/5 phut véi khoéng thoi gian gitt
tai 30 phat, Imm trong khoang thoi gian tir 10 dén
100 phut 6 Thuy Sy... va coc xem la pha hoai khi
tut coc hodc chuyén vi dau coc dat 10% duong
kinh coc. M6t s6 quy dinh khac nhu ¢ Y xem pha
hoai quy wdc bang 5% dudng kinh coc néu duong
kinh 16n hon 0.8 m va 10% dudng kinh coc néu
duong kinh coc bé hon hoac bﬁng 0.8m hoac do
lin giita cac cdp tai giam dan hodc khong ddi,
khong vuot qua 20 mm mdi gio & Pan Mach.

Strc khang cuc han R, theo co Iy dat nén duoc
xé4c dinh theo tiéu chuin Anh BS 8004:2015 [10]
va cong thic G.1 cia TCVN 10304:2014 [11].
Theo tiéu chuén [10] strc khang cuc han cua coc
don duoc xac dinh theo phuong trinh:

R, =4,xq,+) 4, xq,, )

Trong d6: Ay = nD?/4 1a dién tich mii coc,
Asj= nDL; 1a dién tich than coc, D la duong kinh
mili coc, Li 1a chiéu dai coc trong lop dat tht i,
g 1a sttc khang cyc han miii don vi, qsi la suc
khang cuc han than don vi tai 16p dét thir i.

G, =9XC, e Vi ddt dinh, g, =N, x o, v6i dét roi.

u,base
q,; =axc,, voi dat dinh, q,, =K, xo,xtan(p,,,)
voi dat roi.

Trong d6: a 1a hé s6 bam dinh, c,; 1a stc khang
cit khong thoat nudc tai 16p dét i, K, 1a hé s6 no
ngang, Nq 1a hé sb stc chiu tai phu thudc vao goc
ma sat trong @’, o'y 1a Ung sudt hiru hiéu theo
phuong dung.

Diéu kién dia chit, quy trinh thi nghiém tht tai
coc, md hinh dat nén du bao sirc khang nén coc
theo cac Qudc gia khac nhau, vi vay gia tri hé sb
md hinh khac nhau theo timg Qudc gia. Bai bao
x4c dinh hé s md hinh theo diéu kién dia chat
Viét Nam chu yéu qua cac budce sau:

(i) Xac dinh suc khang cuc han cta coc thuc
do Re, tir két qua thir tinh phd hoai coc theo diéu
kién dat nén, twong tmg do lun quy udc dau coc
5% va 10% duong kinh coc.

(i) Dy bao suc khang cuc han coc chiu nén
Re, theo chi tiéu co 1y ciia dat nén theo cong thirc
(9) sir dung tiéu chuan Anh BS 8004:2005 va cong
thirc G.1 cua TCVN 10304:2014.

(iii) Xir 1y thong ké cac s6 liéu du bao sic
khang nén coc theo dat nén va sd liu thi nghiém.
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(iv) Xéac dinh hé s6 mé hinh theo cong thirc (7)
va (8) va danh gia két qua.

Trong khudn khé bai bao, tac gia sir dung sb
liéu thi nghi€m coc tir két qua thi nghiém nén tinh
doc truc 16 coc khoan nhdi tham do duong kinh
Im, 1.2m, 1.5m trong diéu kién dia chét thanh ph
Hd Chi Minh [12]. Céc mili coc twa vao diéu kién
dia chét twong dong dat dinh va rodi: bun sét, bun

lan duong kinh coc va Xsep 13 gia tri trung binh
cia Xsup. Goi Xioup = Rem/Rep tai 10% d6 lun
duong kinh coc va Xjoup 1a gia tri trung binh cua
Xio%b, ap dung cong thuc (7) va (8) xac dinh dugc
hé s6 mé hinh v&i muc do tin cay 95% duoc trinh
bay tai bang 5, bang 6 va bang 7.

Bang 5. Két qua tinh toan sirc khang cwe han
theo chi tiéu co 1y va xac dinh ty so0 Rew/Rep

cat, sét, sét pha, cat, cat pha (hinh thanh stc khang BS 8004:2015 TCVN 10304:2014
hdng cho coc la chu yéu). Cac coc duge nén dén | gy pigy R R
pha hoai, tuong Gng véi d6 lin quy wéc dau coc (kl$) Xswn | Xiowen (kﬁ) Xswn | Xiowen
S=5% duong kinh coc theo AASHTO 2017 va | tpiNL | 7498 | 1.007 | 1.209 | 8351 | 0.904 | 1.085
S=10% duong kinh coc theo EN 1997-1. Két qua TPRC | 10533 | 0.991 | 1101 | 9279 | 1.125 | 1.250
duoc trinh bay tai Bang 4.
TPCY | 5318 | 1.042 | 1.318 | 5203 | 1.065 | 1.347
Bing 4. Sirc khang thye do Rem TPCTL | 7694 | 1.045 | 1.248 | 8838 | 0.910 | 1.086
theo két qua nén tinh
q TPCTN | 12039 | 0.969 | 1.223 | 11191 | 1.043 | 1.316
D Remtai | Rem tai TPABL | 5056 | 1.102 | 1.102 | 5415 | 1.029 | 1.029
Ky hiéu (m) L (m) | Lép dit twacoc | 5%D 10%D : : : :
(kN) (kN) TPBIC | 13537 | 0.886 | 0.960 | 10246 | 1.171 | 1.269
TPINL | 12 | 549 Sél;bui chat 7554 | 9064 TPB3C | 14141 | 1.043 | 1.044 | 13467 | 1.096 | 1.096
it - TP96 | 17231 | 0.948 | 0.948 | 11238 | 1.454 | 1.454
at trung chai
TPRC | 1.2/ 595 o 10440 | 11600 TPB-1 | 4982 | 1.419 | 1.419 | 4629 | 1.527 | 1.527
ey | 10 | 257 Clil; bui chit ss2 | 7009 TPB-3 | 19653 | 1.000 | 1.001 | 21037 | 0.935 | 0.935
M TP2BT | 29665 | 1.033 | 1.033 | 32872 | 0.933 | 0.933
Catt hat
TPCTL | 1.2 | 39.1 V;‘a g ehat 1 go41 | 9600 PTPIL | 19852 | 0.834 | 0.834 | 19973 | 0.829 | 0.829
o PTP2L | 11531 | 1.217 | 1.345 | 12108 | 1.160 | 1.281
TPCTN | 1.2 | 544 |CALSOLChAt |1y 00s 14906
vira PTP3L | 10462 | 1.079 | 1.160 | 9582 | 1.178 | 1.267
TPABL | 1.0 | 381 Sg; minchat | ooohe | 5575 TPO2L | 18812 | 0.782 | 0.782 | 16844 | 0.873 | 0.873
TPBIC | 1.0 | 67,0 | Chtmin chat 12000 | 13000 Bang 6: HA@ s’0 mo h1nh’ vo1i xac Suflt do fln cay
vua 95% tai d¢ Iiin twong trng 5% dwong kinh coc
TPB3C | 1.2 | 588 S;;mm chat | 14760% | 14760 Tiéuchuin | Xsup | COV | tar™ | Xa Yra
TP96 | 12 | 739 | Sét cat rht cimg | 16346% | 16346 BS 8004:2015 | 1.025 | 0.140 | 1.753 | 0.766 | 1.305
— TCVN
B-1 | 10 | 402 533; minchdt | oo 1 000 103022014 | 1:077 | 0177 | 1.753 | 0.733 | 1364
B3 | 12 | 754 C}?}ttmng Bt | oe70% | 19672 Bing 7. H¢ s6 mé hinh véi xdc suit d9 tin cdy
cha 95% tai d0 lin twong tng 10% dwdng kinh coc
TP2BT | 15 | 740 | S 306565 | 30656 | [ Tiewchuin | X | COV | i | Xo | yaa
Y BS 8004:2015| 1.108 | 0.158 | 1.753 | 0.791 | 1.264
PTPIL | 1.5 | 49.4 |CAlminrat 16554* | 16554
chat TCVN
. _ 1.161 | 0.174 | 1.753 | 0.796 | 1.256
Cat min rat 14041 | 15515 103042014
PTP2L | 1.2 | 492 | =M - - A s 1A A
chat Theo bang 6 va bang 7 nhan thay gia tri hé so
presL | 1.0 | s0.0 C}?}tm;n rat 11280 | 12140 mo }11nh theo cac phuon‘g phép tinh toan theo ti€u
cha chuan BS 8004:2015 va TCVN 10304:2014 cho
TPO2L | 1.5 | 71.8 | Cat min chit 14712* | 14712 gia tri khac nhau va hé s6 md hinh thay doéi theo
* Coc lun khong ngimg tai tai trong gy ra do lin dau coc| phuong phép tinh toan.
béng 5%D. s L, an e A A A A ia1o1s
ang >’ Vi xac suat do tin cay 95%, h¢ s6 mo hinh Ia

Tinh toan stitc khang cuc han coc don theo co
ly dat nén va goi ty sO Xsup = Rem/Rep tai 5% do

Yrda =1.305 tai tai trong nén tinh tai do lin 5%D,
Yrda =1.264 tai tai trong nén tinh tai d6 lun 10%D
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khi tinh toan theo tiéu chuan BS 8004:2015. H¢ s6
mo hinh yr 4 =1.364 tai tai trong nén tinh tai do lun
5%D, yra =1.256 tai tai trong nén tinh tai do lun
10%D khi tinh toan theo tiéu chudn TCVN
10304:2014. Céc gia tri nay phu hop véi hé sb mo
hinh quy dinh trong phu luc quéc gia Anh Qudc
(yra =1.4, c6 thé giam yr4 =1.2 néu duy tri tai nén
tinh dén pha hoai) va nam trong khoang Iya chon
hé s md hinh theo phu luc Quéc gia cac nudc
Chau Au thé hién tai Bang 2 (yra=1.1 d&én 1.75).

Khi dat do lun 10%D, hé s6 mé hinh theo hai
phuong phap tinh lan luot giam 3.14% (BS
8004:2015) va 7.92% (TCVN 10304:2014) so véi
gia tri hé s6 mo hinh tai d6 lan 5%D. Do tin cay
trong phuong phap du bao suc chiu tai theo co ly
dat nén duoc ting 1én khi két qua thu tai tinh dén
tai trong pha hoai hodc pha hoai quy udc 10%D.
Vi vy khuyén cdo thi nghiém dén tai trong pha
hoai coc dé tang d¢ tin cdy trong tinh toan du bao
stc chiu tai coc.

4. KET LUAN

Bai bao trinh bay co so dé xac dinh hé sb mo
hinh theo phwong phap ban xac suit dwa trén dir
liu théng ké thi nghiém thir tai tinh coc khoan
nhdi, phuong phap do tin cdy bac nhat FORM dé
xac dinh xac suit an toan cho cong tac thiét ké
moéng coc theo trang thai gidi han cuc han quy
dinh trong EN 1990. Quy trinh thiét ké dya trén ly
thuyét do tin cdy 1 quy trinh tién tién dam bao
murc d0 tin cdy thich hgp va hiéu qua kinh té trong
thiét ké dia k¥ thuat. Cac hé s6 do tin cdy riéng
khac khi thiét ké strc khang coc c¢6 thé ap dung quy
trinh thiét ké tuong tu dya trén 1y thuyét do tin cay.

Hé sb md hinh ¢6 gia tri khac nhau theo phu luc
Québc gia va lya chon hé s6 mé hinh anh hudng toi
cac quy trinh thiét ké méi. Can chii y hé s mé hinh
yra >1.0 dé ting do tin cdy khi thiét ké bang cach
hiéu chinh cic hé s riéng vé stic khang trong thiét
Kké mong coc nhdi theo trang thai gidi han cuc han.

Vé6i bai toan duoc xét, khi thiét ké mong coc
nhdi theo trang thai gidi han véi cac chi tiéu co ly
trong diéu kién dia chdt Viét Nam, c6 thé tham
khao gia tri hé s6 mo hinh yra= 1.36 trong truong
hop thir tai tinh coc chua dat dén trang thai pha
hoai hodc pha hoai quy uéc 10% dudng kinh coc
va hé s6 mo hinh yga= 1.26 khi thu tai tinh dat dén
trang thai pha hoai.
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