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Tom tit:

Céc hé sb tai trong va sirc khang quy dinh trong cac tiéu chuan thiét ké theo trang thai gisi han dwoc xéac
dinh théng qua nhiing tinh toan xéac suat va st dung truc tiép trong qué trinh thiét ké khéng yéu cau thém
tinh toan xac suat. Tuy nhién, vi thiéu cac phan tich xac suit, su dong déu va thdng nhét ciia cac giai phéap
thiét ké co thé khong duoc dam bao. Nghién ciru ndy sir dung phuong phép xac suit dé danh gia mic do
an toan cua két cau dan thép khi thiét ké theo tiéu chuan AISC 360-16. Mot két cau dan dugc thiét ké theo
cac hé sb trong tiéu chuan, sau d6, md phong Monte Carlo dugc ap dung dé xac dinh x&c suat mat an toan
cuia cac giai phap thiét ké. Muc d6 an toan theo xac suat duoc so sanh véi cac gia tri muc tiéu quy dinh
trong tiéu chuan. Nhitng két qua nay gilp danh gia sy dong déu va thong nhat cua céc giai phap thiét ké
theo AISC 360-16 ciing nhu xem xét sy phi hop cuia cac hé sb trong tiéu chuan.

Tir khda: Phan tich do tin cay; Két cau dan; Mé phong Monte Carlo; LRFD; AISC 360-16.

Abstract:

Reliability-based design codes specify the load and resistance factors established through a probabilistic
framework, and no probabilistic calculation is performed in the design process. However, without
probabilistic analyses, the uniformity and consistency of the design solutions may not be ensured. This
study adopted a fully probabilistic analysis to assess the probabilistic safety levels of steel trusses designed
by AISC 360-16. First, the truss structures were designed using the load and resistance factors as per the
design code. Subsequently, Monte Carlo simulations were carried out to evaluate the probabilistic safety
levels of the design solutions. The safety levels were then compared with those predefined in the design
codes. These comparisons help assess the uniformity and consistency of the design solutions. In addition,
the probabilistic results provide insight into the feasibility of the load and resistance factors in the design
code.

Keywords: Reliability analysis; Truss structure; Monte Carlo simulation; LRFD; AISC 360-16.

1. Gigi thiéu khang duoc quy dinh trong tiéu chuan. Mac du,
str dung cac hé s tai trong va hé sé sirc khang
duogc xac dinh thong qua céc tinh toan xac suit,
phuong phap LRFD thudc nhém phuong phap
ban xé&c suat vi trong qua trinh thiét ké khong
c6 tinh toan xéc suét hién hiru. Dic diém nay
nhim gidp cho qua trinh thiét ké don gian va dé
thuc thi d6i voi hau hét cac ky su thiét ké.

Gan day, phuong phap thiét ké theo hé sb tai
trong va hé sb strc khang (Load and Resistance
Factors Design- LRFD) duoc ap dung phd bién
va hé théng hoa trong cac tiéu chuan thiét ké.
Theo phuwong phép nay, cac bo phan két ciu
duoc thiét ké dé thoa mén cac trang théi gioi
han gan véi nhitng hé sé tai trong va hé sé stc
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Céc hé sb tai trong va hé sb stc khang trong cac
tiéu chuan thiét ké theo LRFD dugc xac dinh
théng qua cAc tinh todn xac suat. Do do, viéc sur
dung cac hé sb nay gép phan cho thy cac yéu té
bat dinh mot cach gién tiép ngay tir trong budc
thiét ké. Thong qua cac phuong phap nhu phuong
phép xap xi bac nhét cua ky vong va phuong sai
(The Mean-value First-order Second-moment
Method - MVFOSM), hay phuong phap do tin cay
bac nhat (First-order Reliability method - FORM),
c4c tham s bat dinh lién quan t6i tai trong va st
khang duoc ké dén trong qua trinh xac dinh hé s6
tai trong va hé sé sirc khang [1], [2], nhu vay, gidp
cho viéc thiét ké sat véi thuc té hon.

Vi ¢6 xét t6i cac yéu td bét dinh, trong qua trinh
xay dung cac hé sé tai trong va hé sb suc khang,
phuong phéap LRFD vugt trdi hon phuong phéap
thiét ké theo wng suat cho phép, thudng duoc ap
dung (allowable stress design: ASD). Theo ASD,
c4c bo phan két cau duoc thiét ké vai mot hé s an
toan quy dinh trong tiéu chuan. Thong thuong cac
hé s6 an toan duoc quy dinh theo kinh nghiém va
thuong 16n hon 1. Nguoc lai, phuong phép thiét
ké theo LRFD phan nhdm céc hé s6 thanh hai loai:
Nhém hé s6 tai trong va nhom hé sé stc khang.
Céc hé sb nay dugc xay dung riéng ré thong qua
cac md hinh xéc suét cua tai trong va mé hinh xéac
suat ciia cac tham so lién quan t6i sic khang.
Ngoai ra, cac muc do an toan muc tiéu theo xac
suét ciing dugc quy dinh trong qué trinh xac dinh
céc hé s6 nay. Do d6, cac mirc do bat dinh khac
nhau cua tai trong va sirc khang gan vai cling muc
d6 an toan x4c suét s& st dung gidp cho viéc thiét
ké duoc dong déu va théng nhat hon khi xét trong
pham vi mot hé thong két cau. Nho nhitng uu
diém nay, cac tiéu chuan thiét ké theo LRFD duoc
xay dung va ap dung rat pho bién trén thé giéi, vi
du nhu hé thong cac tiéu chuan caa My ASCE/SEI
7-16 [3], AISC 360-16 [4], ACI 318-19 [5],
AASHTO 2017 [6].

Céc hé sb tai trong va hé sb stc khang duoc
xay dyng thdng qua cac tinh todn xac sut va qua
trinh thiét ké khdng yéu cau bat ctir danh gia xac
suat. Do do, viéc cac phuong an thiét ké c6 hay
khéng thoa man nhirng mic do an toan xac suét
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muc tiéu (theo chi sb do tin cay muc tiéu) chwa thé
xac dinh. Ngoai ra, mutc d6 twong dong cua chi sb
d6 tin cay cho cac bo phan két ciu va cac phurong
an thiét ké ciing khong dugc danh gia. Nghién ctu
nay sir dung phuong phap xac sudt day da (md
phong Monte Carlo) dé danh gia mirc d6 an toan
theo xac suét cua két ciu dan duoc thiét ké theo
c4c hé sb tai trong va hé s stic khang dang dugc
quy dinh trong ASCE/SEI 7-16 va AISC 360-16.
Viéc danh gia mirc do an toan xac suat, gidp co
thém hiéu biét vé cac phuong an thiét ké ciing nhu
mtc do phl hop ciia cac hé s6 tai trong va hé sb
sirc khang dang duoc quy dinh trong tiéu chuan.

Muc 2 tém tit phuong phap LRFD cho két cau
dan thép, trong do, trinh bay vé tmg xu kéo va 6n
dinh khi nén (buckling) cuaa thanh dan. Muc 3 tom
tat noi dung phuong phap mé phong Monte Carlo
sir dung dé danh gia x4c suat mat an toan cho cac
két cau dan. Cac tham so bat dinh lién quan ciing
dugc trinh bay trong muc nay. Muc 4 trinh bay vi
du két cau dan duoc xem xét trong nghién ciu.
Muc 5 trinh bay két qua thiét ké két cau dan theo
LRFD va két qua an toan X4c suat ctia cac phuong
an thiét ké dya trén phuong phap nay. Cudi cling,
cac két luan duoc tong hop trong muc 6.

2. Thiét ké thanh dan theo LRFD

Thanh dan 1a két cu chiu kéo hodc nén, do do,
cac diéu kién vé strc khang kéo va nén can thiét
phai duoc kiém tra theo nhitng quy dinh cta
tiéu chuan thiét ké. Theo LRFD, c4u kién két
céu duoc coi 1a thoa man trang thai gidi han khi
diéu kién trong phuong trinh trang thai gi6i han
(1) dugc dam bao.

P, <P, (1)

2 7R <¢R ()

Trong d6, P, 13 tong tac dong trong bd phan két
ciu; P, 1a tong strc khang cua bd phan két cau

Hay

dang xét; P; va y 1a tai trong thtr i trong to hop
va hé s6 tai trong tuong tmg; P, va ¢ lan luot 1a
sitc khang danh dinh va hé s6 strc khang. Nhu
da trinh bay & trén, cac hé s tai trong va hé )
suc khang (%, ¢) dugc xac dinh thong qua cac
tinh todn do tin cay, trong do, cac mo hinh bat
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dinh cua tai trong va strc khang dugc xem xét.
Ngoai ra, cac hé sb nay ciing gan véi chi s tin
cdy muc tiéu. D4u bang trong phuong trinh (1)
thé hién trang thai gidi han.

Theo AISC 360-16, stic khang kéo danh dinh
va suc khang kéo tinh toan trong thanh dan
duoc xac dinh théng qua biéu thic (3) va (4).

P, =FA (3)

P =#P, (4)
V6i, ¢ 1a hé sb sirc khang kéo; F), 1a gi6i han
chay cua thép két cau; Ag 1a dién tich tiét dién
nguyén clia mit cit.

Tuong tu, suc khang nén trong thanh dan
duge xac dinh thong qua biéu thic (5) va (6),
xét t6i diéu kién 6n dinh khi chiu nén.

Pe =Fe A (5)

P =4, (6)

Trong biéu thiic (5), Per 1a stic khang nén danh
dinh xét t6i diéu kién on dinh khi nén. F., 14 g
suét toi han thiét ké. Strc khang nén tinh toan
dugc tinh théng qua hé sé strc khang nén ¢ nhu
biéu thirc (6). Theo quy dinh ctia AISC 360-16,
hé s6 strc khang kéo va nén déu duoc iy bang
0.9 [4].

Trong giai doan dan hoi, ung suit t¢i han
thiét ké F., 1a img sut Euler F, c6 ké dén hé s6
an toan 0.877 nhu phuong trinh (7). Khi lam
viéc ngoai gidi han dan hdi, ung suit t6i han
thiét ké F., ty 1¢ voi giéi han chay cia thép F,
nhu phuong trinh (8) [7].

F,=0.877F,

I:cr _L

Ranh gi6i xac dinh mién dan hdi va mién chay
12 0.5F, va c6 ké dén hé s6 0.877 nhu phuong
trinh (9) [4], [7].

F, =0.877*0.5F, =0.44F, )
Véi g suat Euler F, dugc xac dinh nhu cong
thirc (10). Trong cong thic (9), £ 1a mo6 dun dan
hdi ciia vat ligu. Le 1a chiéu dai thanh dan, r 1a
ban kinh quan tinh cua tiét dién. K l1a hé $6 phu

(7)

0.658&} F, (8)
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thudc vao lién két hai dau thanh, thuong lay
béng 0.9 véi thanh dan st dyng mat cit hop
rong [8].
_ °E

T(KL/ry
Ngoai cac diéu kién vé cuong do ¢ trén, nhirng
tiét dién thanh dan can dugc thiét ké dé dam bao
nhig diéu kién 6n dinh tong thé va cuc bd giup
cho stc khang cua thanh dan dat téi cac gia tri
t6i han. Diéu kién 6n dinh téng thé duoc xac

(10)

dinh thong qua d6 manh A tinh theo cong thue
(11) dué6i day. D6 manh téi da dugc quy dinh
lan luot 1a 300 cho thanh kéo va 200 dbi véi
thanh nén.

A=KL,/r (11)
Diéu kién 6n dinh cuc bd cho thanh chiu nén
dam bao thong qua ty sd gitta bé rong (b) va
chiéu day (¢) ctia mat ciat dé dam bao mat cat
dic chic va duge quy dinh trong Bang B4.1a
thudc tiéu chuin [4]. V6i thanh dan stir dung mat
cit ngang tiét dién rdng, ty s6 bé rong va chiéu
day gi6i han nhu trong phuong trinh (12).

b/t <1.12,[E/F, (12)

Dé tinh toan noi luc (luc kéo, lyc nén) cling nhu
sttc khang ctia phan tir thanh dan, chuong trinh
FEM-Truss xdy dung trén phan mém MATLAB
va ap dung trong mot sd nghién ctru [9]-{11],
dugc stir dung trong nghién ctru nay.

3. Phwrong phap d4nh gia an toan xac suit

Phuong phép mo6 phong Monte Carlo 14 phuong
phap chinh x4c giup danh gia xac suat mat an
toan két cAu. M6 phong Monte Carlo doi hoi
khéi lwong tinh toan 16n va chu trinh tinh toan
duoc lap di 1ap lai. Tuy nhién, cung véi su phat
trién manh mé& ctia phan mém va phan ctrng may
tinh, cac mdé phong Monte Carlo ¢6 thé dugc
thuc hién dé dang hon.

Monte Carlo gitp xay dung tap hop cac bién
bat dinh va lan lugt dwa vao chuong trinh tinh
toan tat dinh. S& luong bién c6 mét an toan duoc
tong hop dé xac dinh xdc xudt mét an toan.
Phuong phap mé phong Monte Carlo da duoc
trinh bay va ap dung trong nghién ctru [9], [12].
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Phuong phap nay dugc tom tit nhu sau:

e Budc 1: PBinh nghia bai todn, xac dinh cac
bién tat dinh, bién bt dinh va cac tham s6 théng
ké cta chung.

e Budc 2: Phat sinh tap hop bién gom N mau
thir cho cac bién ngiu nhién. Kich thuéc mo
phong Monte Carlo da dugc trinh bay tai céc
nghién ctru [12]-[14]. Néu chon N qua 16n thi
can thuc hién khéi luong tinh toan 16n. Nguoc
lai, néu chon N nhé thi dan dén két qua tinh toan
khong chinh xac. Pé xac dinh kich thudc mo
phong hop 1y, thuong chon N sao cho hé sé bién
thién (Coefficient of Variation - COV) cua xéc
sudt mét an toan tinh dugc khong 16n hon 30%.
Véi két cAu dan, mot triéu md phdéng dugc
khuyén nghi 13 phu hop (voi gia dinh hé s6 do
tin cay khoang 4.0) vi cho két qua hé s6 bién
phan ctia xac sut mét an toan nho hon 18% [9]
va dugc sir dung trong nghién clru nay.

e Budc 3: St dung chuong trinh FEM-Truss
dé xac dinh noi luc (Q) va suc khang (R) trong
thanh dan tuong ng véi timg mau thur. Gid tri
ctia ham trang thai (g) cho timg mau thtr dugc
xac dinh thong qua hé s6 an toan (FS) nhu
phuong trinh (13) duéi day cho ca tng xur kéo,
nén. Phuong trinh ham y rang, két cdu dan thoa
man diéu kién bén (goi 1a an toan) néu strc
khang cua thanh dan khong nhé hon luc doc
trong thanh dan, hay R > Q (tcc 1a F'S > 1 hay
g > 0) va nguoc lai. Can chu ¥ rang céc gia tri
clia R va O sé& thay d6i tiiy theo gia tri ctia cac
bién phat sinh & budc 2.

g=FS-1=R/Q-1 (13)

e Budc 4: Thong ké cac mau thir cho két qua
xuat hién bién cb mat an toan (1a cac mau thu
cho két qua g < 0), N..

e Budc 5: Xac dinh xac suit mat an toan (Py)
theo cong thuc (14) dudi day.

P =Ny/N (14)

e Budc 6: Xéac dinh chi s6 d6 tin ciy Sthong
qua cong thuc (15), trong d6, @ la ham phan
phéi chuén.
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B=0"(1-P,) (15)

4. Vi du sé

Két cau dan gian don gém 23 thanh dan lién két
v&i nhau tai 13 nat nhu trong Hinh 1 dugc tinh
toan. Tai trong tac dung gdm tinh tai D; va hoat
tai L; (i = 1-6) dat tai cac nut bién trén cua dan.
Nghién ctru nay sir dung t6 hop 1.2D + 1.6L nhu
khuyén nghi cuia ASCE/SEI 7-16 dé thiét ké.
Gia tri tai trong sau td hop 1a 120 kN twong tng
voi1 gia tri danh dinh cua tinh tai va hoat tai lan
luot 14 20 kN va 60 kN.

20r

00 20 40 6.0 8.0 10.012.014.016.018.020.022.024.0
Hinh 1. Két cu dan.

Trudce hét, thanh dan duoc thiét ké theo phurong
phdp LRFD nhu da trinh bay trong Muc 2.
Thanh thép hop vudng rong ciia nha cung cip
SSAB [15] dugc st dung dé thiét ké thanh dan.
Nham giam khéi lugng tinh toan, cac thanh dan
dugc chia thanh hai nhom, trong d6 céc thanh
bién trén (thanh 19 — 23) 1a céc thanh chiu nén
dugc tinh toan thiét ké. Nhom cac thanh bién
duéi (thanh 13 — 18) thiét ké cho tmg xur kéo.
Céc thanh con lai (cc thanh xién) thiét ké trudc
c6 kich thuée 14 140 x 5.6 mm. M6 dun dan hoi
ctia thép (E), va gi6i han chay cia thép (F)) lan
luot bang 200 GPa va 350 kPa. Bé dam bao
thoa man thiét ké & trang thai gio1 han, cdc mat
cit duge lua chon sao cho dau béng” trong
phuong trinh (1) thoa man. Tuy nhién, trong
thuc té, cac mat thanh thuong dinh hinh san
hodc ¢6 kich thudce chin nén céc tiét dién thanh
duoc chon sao cho muc d§ du thira khong qua
5%. Sau do, phuong phap moé phong Monte
Carlo trinh bay trong Muc 3 duoc sir dung dé
x4c dinh x4c suat mat an toan va chi sé d tin
cdy cua timg phuong an thiét ké & trén. Cac bién
bat dinh trong két ciu dan thép bao gdm chiéu
day thanh 7, mé dun dan hoi E, gioi han chay F,
cua thép két cAu va cac tai trong D, L. Céc tham
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) théng ké clia cac bién bat dinh duoc thé hién
thong qua h¢ 6 do léch (bias factor) va da trinh
bay trong cac nghién cuu [8], [9], [11]. Cac
tham s6 thong ké dwoc tong hop trong Bang 1,
v6i w13 ky vong cua hé sb do 1éch, COV 1a hé
s6 bién phan cua hé s6 do 1éch. Viéc hé sé do
léch giup mo phong thuan tién hon do c6 thé

loai bo don vi khac nhau cho céc bién khac nhau.

Bang 1. Bang tham s bat dinh (i = 1-6).

Tham s6 u cov Phan phéi
t (mm) 0.964 0.04 Normal
E (GPa) 1.00 0.06 Normal

Fy (MPa) 1.10 0.10 Normal
Di (kN) 1.05 0.10 Normal
Li (KN) 100 0.5 Gumbel

5. Két qua va thao luan
5.1. Két qua thiét ké theo LRFD

Str dung chuong trinh FEM-Truss cho tinh toan

tat dinh. Véi két ciu dan gian don chiu luc thing
3 . . . . .

= .

- 5 1.05
Goags ks ago i
0 . .
= = = < = = =
ol = wy o o0 (=] o
— - = = - a o

b (mm)

3
2;

= .ol

o . :
Lo agergsups i L

Pt

0 . . R . .
S = Swve = S x <o =

t (mm)

Hinh 2. Két qua thiét ké thanh kéo theo LRFD.

5.2. Két qua phén tich dé tin cay

Dua trén két qua thiét ké theo LRFD nhu trong
Muc 5.1, ¢4 03 mit ct ph hop cho cac thanh kéo
va 02 mit cat phi hop cho céc thanh nén. Véi két
c4u dan tinh dinh, chi c6 sic khang phu thuc vao
tham s6 mat cit, con ndi luc trong thanh dan

42

dung nhu trén Hinh 1, cac thanh bién trén Ia cac
thanh chiu nén, cac thanh bién dudi la cac thanh
chiu kéo. Lyc nén I6n nhat trong thanh 21 va lyc
kéo 16n nhét trong thanh 15 cho két qua 1a 1080
kN. Ngoai cac thanh giang dwoc chon trudc, cac
thanh bién dan tinh toan thiét ké theo thanh 21 va
thanh 15.

Str dung trinh ty thiét ké theo LRFD nhu da
trinh bay & Muc 2, két qua thiét ké duoc tong hop
trong Hinh 2 va Hinh 3 cho céc thanh chiu kéo va
chiu nén. Chu y 1a cic phuong an thiét ké duoc
chon dam bao ty s6 Pr/Py 1én hon 1 nhung khong
vuot qua 1.05 nham dam bao mac do du thira
khong qua 5% nhu da trinh bay & trén. Theo do,
cac mat cat 140 x 7.1 mm, 160 x 6.0 mm, va 180
x 5.0 mm Ia phu hop cho cac thanh kéo, va hai mat
cdt 150 x 8.8 mm va 160 x 8.0 mm duoc st dung
cho thanh nén. Cac thanh duoc lua chon thoa mén
cac diéu kién vé 6n dinh tong thé va 6n dinh cuc

b nhu da trinh bay ¢ Muc 2.
2.5
2
= 5
o 1. lq
D—s— | === == l_ j_l ___________________
H
0.5 .
0 — : :
= = (=} (=3 = (=] =
a X v 5 8o =] q
b (mm)
2.5
2
n_:I.S . :
S R AR 195182 s .
0.5 i -
0 : : s :
o = v - 9 ® o =
[ag] -t M NND — (= =] o0 (=] (o]

12

t (mm)

Hinh 3. Két qua thiét ké thanh nén theo LRFD.

khong phu thudc vao cach to hop mat cat. Két qua
tinh toan chi s6 do tin cay duoc thé hién trén Hinh
4vaHinh 5 cho cac phuong an mit cat thiét ké voi
g xu kéo va nén. Két qua thiét ké theo LRFD va
két qua phan tich do tin ciy duoc tong hop tai
Bang 2 cho 03 phuong an thiét ké thanh kéo va 02
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phuong an thiét ké thanh nén. Trong céc Hinh 4
va 5, 1, o lan luot 14 gia tri ky vong va do léch
chuan cua hé s6 an toan dang xét (kéo, nén), Ala
chi s do tin cay tinh theo phuong trinh (15) cho
cac ung xur duoc xet, con pdf (probability density

function) thé hién ham mat d6 xac suit.
X 104

4

140 x 7.1mm:
p=1.847

o=0.138
93=3.823

pdf

180 x Smm:
n=1.762
o=0.138
8 3=3.565

FS

(c)
Hinh 4. Két qua md phong Monte Carlo
cho thanh kéo.

150 x 8.8mm:
p=1.729

o=0.115
3=4.029

160 x 8mm:
pn=1.789

o=0.122
3=4.159

(b)
Hinh 5. Két qua md phong Monte Carlo
cho thanh nén.
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Theo két qua trong Bang 2, chi s6 d6 tin cay cho
thanh kéo dugc xac dinh tir 3.566 dén 3.823, chi
s6 do tin cay cho thanh nén tir 4.029 dén 4.159.
C6 thé thay rang, két qua tinh toan theo xac suét
kha twong ddng cho tirng &ng xu caa thanh dan
(kéo hay nén). Tuy nhién, d& thay két qua tinh
toan chi sé do tin cay cho cac thanh kéo 1a nho
hon so vé&i cac phuong an thanh nén, mac du,
cac thanh déu duoc thiét ké & trang thai gisi han
(thé hién bang ty sb Pr/Py). Ngoai ra, ngi luc Ion
nhat trong cac thanh kéo va thanh nén 1a nhu
nhau (1,080 kN), nhung mit cat tinh toan theo
LRFD cho céc thanh nén Ién hon so véi cac
thanh kéo.

Bang 2. Két qua tinh toan theo LRFD
va tinh toan xac sut.

Grg WIS oo g
(kg/m)

Kéo 140x7.1 1.05 36.01 3.823

Kéo 160x6.0 1.05 36.03 3.823

Kéo 180x5.0 1.00 34.36 3.565

Nén 150x8.8 1.02 47.04 4.029

Nén 160x8.0 1.05 46.44 4.159

Chi s6 @6 tin cay muc tiéu quy dinh trong AISC
360-16 1a 3.0 cho trang thai gidi han cuong do.
Do d6, két qua trong Bang 2 cho thay rang céac
thanh dan thiét ké theo LRFD déu vuot qua chi
s6 muc tiéu nay. Tuy nhién, mtc d6 du thira la
tuong ddi 16n khi xét theo quan diém xac suét,
dic biét véi cac thanh nén. Vi vay, co thé két
luan riang st dung céc hé sb sic khang trong
AISC 360-16 dan dén két qua thién vé an toan.

6. Két luan

Nghién ciu ndy nhiam danh gia mirc d6 an toan
X4c suat cua két ciu dan duoc thiét ké theo tiéu
chuan AISC 360-16. Trugc hét, trinh tir tinh
toan theo AISC 360-16 va noi dung phuong
phap mé phong Monte Carlo duogc trinh bay.
Sau d6, mot két cau dan phing dugc thiét ké dé
théa man trang thai gi¢i han cuong do nhu quy
dinh cua AISC 360-16. Két qua thiét ké cho
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thiy 03 mat cat phi hop véi cac thanh chiu kéo
va 02 mit cat phd hop véi thanh chiu nén. Mirc
d6 an toan xac suét cua cac phuong an thiét ké
nay duoc danh gia thong qua md phong Monte
Carlo. Mot sb két luan duoc rat ra tir két qua
nghién ciru nhu dudi day:

Chi s6 do tin cay khé twong ddng cho cac ung
xtr kéo hoic nén khi cac thanh dan dugc thiét ké
tai trang thai giGi han. Céc chi sé do tin cay tinh
duoc 16n hon dang ké so vai chi s do tin cay muc
tiéu duoc quy dinh trong AISC 360-16. Két qua
nay ham y rang AISC 360-16 dang quy dinh cac
hé sb sic khang thién vé an toan cho két cau dan
duoc xét.

Két qua thiét ké theo AISC 360-16 cho thay cac
thanh chiu nén can tiét dién Ién hon so véi cac
thanh chiu kéo, mac du, gia tri ndi luc (luc kéo,
nén) trong cac thanh dan 13 nhu nhau. Két qua
phan tich xé&c suat cho thay chi s6 do tin cay cua
cac thanh kéo la nho hon so vai cac thanh nén.
Diéu ndy ham y rang AISC 360-16 chua dat dugc
muc tiéu dong déu vé an toan xac suét cho két ciu
dan dwoc xem xét. Néi khac di, hé sb suc khang
cho thanh nén dang dugc quy dinh thién vé an toan
hon so véi thanh kéo.

Loi cam on
Nghién ctru nay dwoc tai tro boi Truong Pai

hoc Hang hai Viét Nam thong qua dé tai ma sb
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Tai ligu tham khao

[1] T. M. Allen, A. S. Nowak, and R. J. Bathurst,
“Calibration to Determine Load and Resistance
Factors for Geotechnical and Structural
Design,” Transp. Res. Board, WA, D.C., USA,
Sep. 2005. doi: 10.17226/21978.

[2] A.S. Nowak and K. R. Collins, Reliability of
structures, 2nd ed. Boca Raton, FL, USA: CRC
Press, 2012.

3]

Minimum Design Loads for Buildings and
Other Structures. ASCE/SEI 7-16, American

44

Society of Civil Engineers, Reston, VA, USA,
2017.

[4] Specification for Structural Steel Buildings
AISC 360-16, American Institute of Steel

Construction, Chicago, IL, USA, Jul. 2016.
[5]

Building Code Requirements for Structural
Concrete and Commentary, ACI 318-19,
American Concrete Institute, Farmington

Hills, MI, USA, Jun. 2019.

LRFD Bridge Design Specifications, 8th ed,
AASHTO, WA, D.C., USA, 2017.

D. b. Kién, Thiét ké két cdu thép theo quy pham

Hoa Ky AISC 360-10, tai ban Ian 2, HN, VN:
NXB Xay dung, 2020.

[6]

[7]

[8] H. B. Blum, “Reliability-based design of truss
structures by advanced analysis,” Univ. of
Sydney, Sydney, Australia, Res. Rep. R936,

May 2013.

[9] N.S.Doan, “A study on the probabilistic safety
assessment of the truss structure designed by
the LRFD code,” J. Sci. Technol. Civ. Eng. -
HUCE, vol. 17, no. 1, pp. 111-124, Mar. 2023,
doi: 10.31814/stce.nuce2023-17(1)-09.

[10] B. N. Son, N. P. Anh, P. T. Ly, “Phén tich d9
nhay cua c4c bién ngau nhién dén do vong két
cdu dan,” TC KHCN HH, s 72, tr.80-84, 11.
2022.

[11] B. N. Son, “Phan tich danh gia an toan két cau
dan phang theo ly thuyét do tin cay,” dé tai
KHCN cép truong, truong Dai hoc Hang hai
Viét Nam, DT22-23.73, 7. 2023.

[12] N. S. Doan, J. Huh, V. H. Mac, D. H. Kim, and
K. Kwak, “Calibration of Load and Resistance
Factors for Breakwater Foundations under the
Earthquake Loading,” Sustainability, vol. 13,
no. 4, Feb. 2021, Art. no. 1730, doi:
10.3390/s5u13041730.

[L3]N. S. Doan, ‘“Reliability analysis and
uncertainty quantification of clay and sand
slopes stability evaluated by Fellenius and
Bishop’s simplified methods,” Int. J. Geo-
Engineering, vol. 14, 2023 Art. no. 22, doi:
10.1186/s40703-023-00200-2.



DPoan Nhw Son, Nguyén Thién Thanh, Nguyén Phan Anh

[14] N. S. Doan, P. Van Dang, J. Huh, V. H. Mac, [15] SSAB, Structural Hollow Section,Dimensions

and A. Haldar, “Efficient approach for and Cross-Sectional Properties, Stockholm,
calibration of load and resistance factors in the Sweden 20109. [Online]. Available:
limit state design of a breakwater foundation,” https://www.calameo.com/read/000214229a0
Ocean Eng., vol. 251, May 2022, Art. no. deelfcc975.

111170 doi: 10.1016/j.0ceaneng.2022.111170.

45



