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Abstract. Liquid storage tanks with gas, gasoline, oil, acids, liquid oxygen, and so on are
important constructions which are often built in key locations such as the coastal areas, the
river estuaries or industrial zones. These constructions are designed to ensure bearing capacity
under any load combinations. In this paper, elastic response spectrum of TCVN 9386:2012
specification according with the properties of liquid-storage tank system will be set-up. On
the basis of simple procedure for seismic analysis of liquid-storage tanks of APl 650
specification of American Petroleum Institute, the factors of the base shear, the overturning
moments, and the sloshing wave height are calculated. The results are simulated with many
soil classes and six peak ground accelerations in Vietnam. The findings of this research is also
a good technical reference for engineers because the seismic analysis of liquid-storage tank
has not been mentioned at current version of the domestic design specification.
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Tom tit. Céac bé chua chat long (gas, xang, dau, axit, oxy hoa léng, ...) 1a nhitng céng trinh
quan trong thuong dat ¢ nhiing vi tri trong yéu ven bién, ctra sdng hay trong khu cong nghiép.
Viéc thiét ké cac cong trinh nay dam bao kha ning chiu luc dudi moi diéu kién tai trong 1a hét
sirc can thiét. Trong bai béo nay, pho phan tng dan hoi theo tiéu chuan TCVN 9386:2012 ting
Vé6i cac dic trung phan ung cua hé bé chira-chét long sé dugc xay dung. Trén co s¢ phuong
phép phan tich gian don theo tiéu chuan API 650 cia Vién Dau khi Hoa ky, phan tmg dudi
dang lyc cat, mé men tai dinh moéng, day moéng va chuyén vi thang dimng cua mat chat long
g véi mot trudng hop bé chira cu thé s& dugc thuc hién. Céc két qua dugc phan tich véi cac
loai nén dat va sau gia toc nén cuc dai tai Viét Nam. Két qua cua bai béo 12 tai liéu tham khao
hitu ich cho cac ki su vi tiéu chuan thiét ké bé chira chat long hién hanh trong nudc chua dé
cap dén cac noi dung nay.

Tir khoa: bé chira, chat long, hé bé chira-chat long, dong dat, twong tac dong dat.

©2022 Truong Pai hoc Giao théng vdn tai

1. PAT VAN PE

Dudi tac dung cua tai trong dong dét, cong trinh s& phan mg theo hudng bat lgi so voi
C4c tai trong thudng xuyén. Cong trinh c6 thé bi phéa hoai hodc hu hong khi tai trong dong dat
c6 cuong do 16n. Véi cac bé chira chat long nhu xing dau hodc hda chit, do dac thu van
chuyén nén thudng dugc dit trong cac cang bién ven b hoic trong cac khu ché xuét véi xung
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quanh 1a cac cdng trinh quan trong nhu hinh 1. Do d6, bat ky su ¢b ndo ciing gay ra tac hai
l6n dén méi trudng va thiét hai vé kinh té.

Nghién ctu (ng xir dong cua bé chira chét long da duoc mot sb tac gia trén thé gisi thuc
hién. Trén co s& ndi dung nghién ciru cia cac tac gia Housner, Veletsos, Haroun,... vé viéc
phan chia, md hinh héa hé gém tudng bé chira va chét long thanh cac thanh phan [1]; cac noi
dung nghién ctru da dugc mot sb nude dua vao quy trinh gian don phén tich wng xt hé bé
chtra-chit long dudi tc dung cua tai trong dong dat nhu My hay New Zealand. Larkin (2008)
[2] thuc hién phan tich phan Gmg dong dét cua bé chira chat 1ong c6 xét dén twong tac voi dat
nén. Trong phan tich nay, Larkin (2008) thuc hién trén mé hinh gian don gdm khéi lwong-10
X0-vat can nhét véi hai bac tu do 14 chuyén vi theo phuong ngang va chuyén vi goc xoay.
Larkin (2010) [3] da cai tién md hinh trong Larkin (2008) véi sy xuét hién cia bac ty do
chuyén vi theo phuong dung do xét dén su lam viéc cua hé dat nén nhiéu 16p, khi d6 hé dugc
phan tich vé&i ba bac tu do. Shrimali (2002) [4] da phan tich @ng xir cua bé chaa chat long
dudi tac dung cua tai trong dong dat theo mot va nhiéu phuong véi méng dugc ¢b lap bang
cac phuong phap phan tich nhu mién tan sé, tich phan truc tiép. Seleemah (2011a, 2011b) [5,
6] thuc hién phan tich &ng xu ciia bé chira chat 16ng dang thap nudc thang dung dudi tac dung
cua tai trong dong dat voi moéng dugc cd 1ap. Sahaa (2015) [7] nghién ctu tng xir dong dat
ctia bé chira chat 16ng voi cac md hinh méng ¢ 14p, trong nghién ciu nay, nhom tac gia thuc
hién so sanh mé hinh ¢ 1ap tuyén tinh va song tuyén tinh twong dwong dé khao séat anh huong
ctia md hinh nhét, chu ky o 1ap va ty sé manh cua bé dén gia tri phan tng cuc dai. Farajian
(2017) [8] thuc hién phan tich tng xtr ciia bé chira chat long dudi tc dung cua tai trong dong
dat co xét dén tuong tac dat nén-mong bang cach &p dung md hinh khéi lugng-10 xo do
Malhotra (2000) [1] dé xuat. Trong nuéc, hoc vién Nguyén Buc Tung [9] thuc hién luan vin
thac sy ky thuat véi noi dung phan tich phan tmg dong caa bé chira chat long dudi tac dung
cua tai trong dong dat, luan van da thyc hién cac noi dung kha phong phii khi c6 xét dén diéu
kién on dinh cua thanh bé. Tuy nhién, cac ndi dung nay chua xét dén cac dac tha cua tinh hinh
dong dat tai Viét Nam.

Viét Nam da ban hanh hai b tiéu chuan quéc gia: TCVN 10262:2014 vé “Bon thép chua
chat long chay duoc va chat long dé chay” [10] va TCVN 8615-1:2010 vé “Thiét ké, ché tao
tai cdng trinh bé chtra bang thép, hinh tru dimg, day phang dung dé chira céc loai khi hda long
dugc 1am lanh ¢ nhiét do van hanh tir 0°C dén -165°C” [11]. Tuy nhién, céc tiéu chuan nay
déu khong dé cap dén yéu té tinh toan thiét ké cong trinh chiu dong dat. Tiéu chuan qudc gia
TCVN 9386:2012 vé “Thiét ké cong trinh chiu dong dat” [12] c6 nhiéu noi dung nhung chi
yéu phuc vu cho tinh toan cong trinh dan dung. Theo Miguel (2012) [13], mét trong nhitng
phuong phép phan tich tmg xir hé bé chira-chat long dudi tac dung cua tai trong dong dat phd
bién trén thé gigi 12 Phy luc E-Tiéu chuan API 650 cua Vién Dau khi Hoa ky.

Chinh vi vay, viéc ap dung céc noi dung vé huéng dan phan tich hé bé chira-chat long
cua tiéu chuan API 650, két hop véi phd phan tmg dan hoi cia TCVN 9386:2012 dé tinh toan
phan &ng cua bé chira chat long phu hop véi diéu kién Viét Nam 1a hét sic can thiét.
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. ‘ . . (b)
Hinh 1. Bé chira cia nha may loc dau tai mot so6 dl_; an kinh té cua Viét Nam: (a) Viing R6-Phi Yén
[16] va (b) Dung Quat-Quang Ngai [17]

Trong bai b4o nay, phd phan tng dan hoi theo tiéu chuan TCVN 9386:2012 ing Vi cac
dic trung phan (ng cua hé bé chira-chit long duoc xay dung. Trén co s& phuong phap phan
tich gian don theo tiéu chuan API 650, phan tmg dudi dang luc cat, mé men tai dinh mong,
day méng va chiéu cao chuyén vi thing dimng ciia mat chét long tu do (ng véi mot trudng hop
bé chira cu thé s& duoc thuc hién. Két qua phan tich tng voi cac loai nén dat khac nhau dudi
tac dung cua sau gia toc nén cuc dai tai Viét Nam.

2. LY THUYET PHAN TiCH BE CHUA-CHAT LONG DUGI TAI TRONG PONG
PAT

2.1 M hinh twong tic bé chira-chit léng

Cén cir vao ty so gitra chiéu cao chat long (H) ya ban kinh bé twong duong (R) ma bé
chtra chat long dugc phén lam hai loai: bé cao (tall tank) hodac bé manh (slender tank) tng véi
H/R > 1, bé rong (broad tank) wng véi truong hop H/R <1
tai trong dong dat, véi cac bé co ty s 03 <H/R=3 ., 8508 toan b¢ chat Iong trong bé
chuyén dong dudi dang doi luu va dang xung kich [8]. Thanh phan chuyén dong doi luu
(convective mode) la phan chat long phia trén dinh thung chuyén dong dudi dang mat chat
long tu do; thanh phan chuyén dong dang xung kich (impulsive mode) la phan chat léng, tai
thoi diem khdo sat, chuyen dong cung véi tuong be. Cac thanh phan chat long trong bé chira
dugc mo hinh dudi dang khoi luong tap trung cung véi tuong mem [14].

treong hop . Dud6i tac dung cua

L 2
k. Xc
__________ N
E”E:W_CCC T |
k; x; he
)|
Ci hi
bV

Hinh 2. M5 hinh khéi luong-16 xo phan tich twong tac hé bé chira-chat 1ong [8].
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M3 hinh phén tich tuong tac gilta bé chira va chit 16ng nhu hinh 2, thanh phan dbi luu
véi khoi luong (m.) va vi tri diém dat (h.) xac dinh theo cong thirc (1); tuy thudc vao ty so
gitta duong kinh va chiéu cao chat long (D/H) ma thanh phan khéi lwong dang xung kich
(m;) va vi tri diém dat (h;) xéac dinh theo (2) hodc (3) [13]. Bén canh x4c dinh bang cac cong
thire, cac thanh phan khéi lugng c6 thé suy ra tir cot (4) va cot (5), vi tri diém dit caa khéi
lugng c0 thé suy ra tir cot (6) va cot (7) cia Bang 1.

023D
me=—— mtanh

S.G?H)
D
. cosh{a'ﬁjjﬂ)—l ) H (1)

c_( —mm

tanh(O.EGED
\ )m; = —sgep—m
Truong hop D/H = 1,333: — (2)
h; = 0,375H

m; = (1 —
hy = (0.5 _ 0.0;413) H

Trong d6: D = 2R 1a dudng kinh cua bé chira chét 1ong, H 13 chiéu cao cta chit 1ong,
cung don vi mét; m 1a khéi lugng chit 1ong.

{J.ZIBD)

Truong hop D/H < 1,333: ©)

Chu ky dao dong tu do trong phan tng dang xung kich va d6i luu xac dinh nhu sau:

H./p

T; =G E"p_ (4)
\|3><\,"E

T, = CAND (5)

Trong d6: t 1a bé day dong chit tuong duong ciia tuong bé; p 1a khdi lugng riéng cua
chat long. Céac hé sd C; va C. co thé suy ra tir hinh 3 hodc cot (2) va cot (3) ctia Bang 1; C; 1a
hé s6 khong tht nguyén, C, c6 don vi 13 s //m.
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Hinh 3. Hé s6 di luu €. va xung kich C; [8].
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Bang 1. Cac gia tri thiét ké dé xuét ctia phan tng ddi luu va xung kich theo ty s6 H/R [8].

H/R C; C. [s/vm] m;/m m,./m h;/H h./H | h//H | h.//H
) ) ©) (4) (5) (6) () (8) 9)

0,3 9,28 2,09 0,176 0,824 0,400 0,521 | 2,640 | 3,414
0,5 7,74 1,74 0,300 0,700 0,400 0,543 | 1460 | 1,517
0,7 6,97 1,60 0,414 0,586 0,401 0,571 | 1,009 | 1,011
1,0 6,36 1,52 0,548 0,452 0,419 0,616 | 0,721 | 0,785
1,5 6,06 1,48 0,686 0,314 0,439 0,690 | 0,555 | 0,734
2,0 6,21 1,48 0,763 0,237 0,448 0,751 0,500 0,764
2,5 6,56 1,48 0,810 0,190 0,452 0,794 | 0,480 | 0,796
3,0 7,03 1,48 0,842 0,158 0,453 0,825 | 0,472 | 0,825

Cac thanh phan khdi luong trong phan ung dang xung kich va ddi luu lién két véi tuong
bé bang cac 16 xo c6 do cling twong dwong: k., = m.w?2, k; = m;w?; va hé sb can cia thiét b
can nhot twong duong: ¢, = 2, mow,, ¢; = 2Emuw;. Voi & va & 1a ty sb can nhét, theo
Panchal (2011) [15], ¢ = 0,5% va {; = 2%.

2.2 Cong thire xac dinh phan wng ddng cia bé chira-chat long theo AP1 650

Téng luc cét tai dinh mong dugc xac dinh theo cong thirc (6); moémen 1at tai dinh méng
xé4c dinh theo cong thirc (7), mdmen nay c6 tac dung sinh ra ¢mg suét nén trong méng; momen
lat tai ddy mong xéac dinh theo cong thuc (8), mémen nay do ap luc thuy dong tac dung 1én
mong tudng; chuyén Vi th'flng dimg cuc dai cua bé mit chit long tu do do hi¢n tugng dap dénh
ctia chat 1ong trong binh chira xac dinh bang cong thirc (9).

Q =(m; +m, + m)S.(T;) + m.S.(T.) (6)

M = (m;h; + m.h, + m,,h,,)S.(T;) + m h_.S.(T,) (7

M' = (m;h;' + m.h,. + my,h,,)S.(T;) + mh,.'S.(T,) (8)
5T

d =R e 9)

Trong d6: m,, 13 khéi luong tudng bé; m,. 1a khdi luong mai bé; S. (T;) 1a phd gia toc cua
phan tmg dang xung kich xac dinh tir phd phan tmg dan hoi ¢6 ty s6 can 2% ddi véi bé chua
bang thép hoic bé tong du ung luc, hodc phd phan tng dan hdi ¢ ty sé can 5% dbi véi bé
chura bang bé téng cét thép; S.(T.) 1a phd gia tdc ciia phan tng dang dbi lwu xac dinh tir phd
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phan tng dan hoi ¢ ty sb can 0,5%. h. xac dinh theo cong thirc (1) va h; xac dinh theo cong
thie (2) hoac (3); ngoai ra h. va h; c6 thé suy ra tir ¢t (6) hoac cot (7) cua Bang 1; hy, va h,
tuong tmg 13 chiéu cao trong tim cta tudng va cua mai. h.' va ;' suy ra tir cot (8) va cot (9)
ctia Bang (1); g 1a gia toc trong truong.
2.3 Phé phén trng dan hoi theo phwong ngang ciia TCVN 9356:2012

Theo TCVN 9356:2012, véi cac thanh phan nam ngang cua tac dong dong dat, phd phan
ung dan hdi S.(T) duge xac dinh nhu sau:
0<T <Ty=015s:5,(T) = a,$ [1 + (2,50 — 1)]

B
Tz = 0,155 < T = T = 0,4s:5,(T) = a;512,5

10
Tc=04s < T =Tp =25:5,(T) = agSnz,5 [T?C] Y
Tp =25 <T < 4s:S,(T) = a;5n2,5 T?ZD]

Trong d6: S.(T) 1a phd phan tng dan hoéi; T 1a chu ky dao dong ciia hé tuyén tinh mot
bac tu do; a, la gia tdc nén thiét ké trén nén loai A (a; = via4 z); Tg 1a gidi han dudi cia chu
ky, tmg véi doan nam ngang cua phd phan ung gia toc; T¢ 14 gidi han trén caa chu ky, tng voi
doan ndm ngang ctia phd phan tng gia tc; Tp 1 gia tri xac dinh diém bat dau cua phan phan
tmg dich chuyén khong ddi trong phd phan tmg; S 1a hé s6 nén. Cac hé sé nay xéac dinh theo
Bang 2. 17 1a hé s6 diéu chinh d6 can xac dinh theo cong thie (11). Trong do, £(%) 1a hé $b
can nhét cua két cau.

n=10/(5+¢) = 0,55 (11)

Béng 2. Gi4 tri clia cac tham s6 mo ta cac phd phan tng dan hoi [12].

Loai nén dt A Tg (s) Te (s) Tp (9)
A 1,00 0,15 0,4 2,0
B 1,20 0,15 0,5 2,0
C 1,15 0,20 0,6 2,0
D 1,35 0,20 0,8 2,0
E 1,40 0,15 0,5 2,0

Theo mé ta cia TCVN 9356:2012 [12]: nén dat loai A 1a d4 hodc cac kién tao dia chit
khac tua da, ké ca cac dat yéu hon trén bé mat voi bé day 16n nhét 1a 5 m; nén dat loai B 1a dat
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cat, cudi soi rat chat hodc dat sét rat cung co bé day it nhét hang chuc mét, tinh chét co hoc
tang dan theo do siu; nén dit loai C 1a dat cat, cudi soi chat, chat vira hodc dat sét cung co bé
day 16n tr hang chuc t61 hang tram mét; nén dét loai D 1a dét roi trang thai tu xép dén chat
vira (c6 hodc khong xen kep vai 16p dat dinh) hodic c6 da phan dat dinh trang thai tir mém dén
clng vira; nén dét loai A 1a dia tang bao gém 16p dit trdm tich song & trén mat v6i bé day
trong khoang 5 m dén 20 m c6 gia tri tbc do truyén song nhu loai C, D va bén dudi 1a cac dat
cimg hon véi tbe d6 truyén song cit 16n hon 800 m/s. Ngoai ra, cac tham sé mo ta bd sung
cho cac loai nén dat nhu van tc sOng cit trung binh, sé nhat dap trong thi nghiém xuyén tiéu
chuén, cudng d6 chéng cit khong thoat nudce cé thé tra ctru tai Bang 3.1 cla tiéu chuan nay.
3. Két qua s6 phan tng ciia bé chira-chiat 16ng theo TCVN 9356:2012

Khao sat bé chtra chat 1ong hinh tru tron [8], 1am tir vat liéu thép, c¢6 ban kinh R = 10 m,
tong chiéu cao 9,6 m, duoc thiét ké voi hé neo vao mong bé tong. Bé chira chét 1ong 1a nudc,
chiéu cao cot chat 1ong 1a H = 8 m, khdi lwong chat 1ong m = 2,51 x 106 kg. Tudng bé duoc
ghép tir 4 phan doan, mdi phan doan c6 chidu cao 2,4 m: hai phan doan phia dudi cing c6 bé
day 1 cm, hai phan doan trén cing c6 bé day 0,8 cm. Tong khéi luong cua tudng bé 1a
m,, = 43 x 103 kg, khdi tAm dit tai vi tri ¢6 chiéu cao h,, = 4,53 m. Khdi lugng ctia mai bé
la m, = 25 x 103 kg, khdi tAm dit tai vi tri c6 chiéu cao h, = 9,6 m. C4c thong sd co ban
clia dic trung hinh hoc bé chira va chét 1ong nhu Bang 3. Cac thong s6 trong mo hinh phan
tich co hoc tuong duong hé bé chtra-chat 1ong nhu Béang 4.

Bang 3. Cac thdng s6 cua bé chira va chat long [8].

m
H@m) | R(m) | H/R | t(m) E my My hu, r
(GPa) (kg) (kg) (kg) (m) (m)
8 10 0,8 0,00968 200 2,51e+6 | 25e+3 | 43e+3 4,53 9,6
Bang 4. Cac thdng sb trong md hinh phan tich co hoc twrong duong [8].

C; C. (s / \,"ﬁ} T; (s) T. (s) m; /m m; (Kg) m./m m, (kg)
6,77 1,57 0,123 4,96 0,459 1,15e+6 0,541 1,36e+6
h!’f‘H hi’ (m) hC‘/H hc (m) hi':/H h!" (m) hc’jH th (m)
0,404 3,23 0,583 4,66 0,913 7,30 0,936 7,49

Pho phan tng dan hoi dong dat xac dinh theo tiéu chudn TCVN 9356:2012 tuong tng véi
hai hé sb can nhét &€ = 2% va & = 0,5% duogc xdy dung va v& nhu hinh 4. Theo cong thirc
(11), hé s6 didu chinh do can n(& = 2%) = 1,992 va n(¢ = 0,5%) = 1,998. Tudng bé dugc
lam bang vat liéu thép nén: S, (T;) xac dinh tir phd phan ung dan hoi c6 ty sb can & = 2%
trong hinh 4 (a), S.(T.) xéac dinh tir phd phan tmg dan hdi ¢6 ty sé can & = 0,5% trong hinh 4
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(b); trong tng Véi cac thong sé dic trung co hoc cua hé bé chira-chat long va dat nén, cac gia
tri phé thiét ké duoc téng hop nhu Bang 5.

£=2% £=0,5%
7,00

6,00

5,00

§4,00
?3,00
2,00
1,00 |
0,00
0,00 1,00 2,00 3,00 4,00 5,00 0,00 1,00 2,00 3,00 4,00 5,00
T(s) T(s)
(a) (b)
Hinh 4. Ph6 phan tng dan hoi cho cac loai nén dét tir A dén E theo TCVN 9356:2012: (a) d6 can 2%
va (b) do can 0,5%
Bang 5. Céc gia tri pho thiét ké dong dét tuong (g vai cac loai nén dat khac nhau.
Loai nén dat A B C D E
S.(T)/ag 0,250 0,375 0,431 0,674 0,437
S.(T)/a, 4,184 5,021 3,896 4,574 5,858

Thay céc gié tri tai Bang 4 va Bang 5 vao céac cong thac (6), (7), (8) va (9) co6 dugc cac
gia tri lyc cat, mdmen, chuyén vi tinh theo hé sé gia toc nén a, nhu Bang 6. Trong do, dat nén
loai E cho phan tng dang luc cat va mémen c6 gié tri Ion nhat. Tuy nhién, chuyén vi tng voéi
d4t nén loai D c6 gié tri 16n nhat.

Bang 6. Phan ting cua hé bé chira-chat long theo cac loai nén dét khac nhau.

Loai nén dat A B C D E
Q/a, 5,436e+6 6,625e+6 5,332e+6 6,488e+6 7,729e+6
M/a, 1,894e+7 2,321e+7 1,890e+7 2,325e+7 2,708e+7
M'/a, 3,949e+7 4,815e+7 3,879e+7 4,726e+7 5,617e+7
d/ag 0,255 0,382 0,439 0,687 0,446
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Theo TCVN 9356:2012, sdu dia danh trong Bang 7 ¢6 gia tri gia toc nén a, lén nht tai
Viét Nam. Trong d6, gia téc nén (ag) tai Thi xa Son La c6 gia tri I6n nhit, ag = 0,1893g.

Béng 7 14 phan tng cua hé bé chira-chit 16ng theo cac loai nén dit va dia danh khac nhau.
Bang 7. Phan ting ctia hé bé chira-chat long theo céc loai nén dat va dia danh khéac nhau.

Huyén

‘ HugénTia | 0 VS' | HuyénHa | Thixa Lai Huyén | Thix Son
Loginén | Phan tng Chuia Thanh Trung Chau Mudng Lay La
dét dang a; = 01404} "' 1 a;=01439} a; = 0,1486} a; = 0,1516 | a, = 0,1893
@ 7 g (9) ©) (9) ©
Q (MN) 7,63 7,72 7,82 8,08 8,24 10,29
M (MNm) | 26,60 26,92 27,26 28,15 28,72 35,86
8 M (MNm) | 5544 56,11 56,82 58,68 59,86 74,75
d (m) 0,036 0,036 0,037 0,038 0,039 0,048
Q (MN) 9,30 9,41 9,53 9,84 10,04 12,54
M (MNm) | 32,58 32,98 33,40 34,49 35,18 43,93
° M (MNm) | 67,60 68,42 69,29 71,55 72,99 91,15
d (m) 0,054 0,054 0,055 0,057 0,058 0,072
Q (MN) 7,49 7,58 7,67 7,92 8,08 10,09
M (MNm) | 26,53 26,85 27,19 28,08 28,65 35,77
© M (MNm) | 54,46 55,12 55,82 57,64 58,81 73,43
d (m) 0,062 0,062 0,063 0,065 0,067 0,083
Q (MN) 9,11 9,22 9,34 9,64 9,84 12,28
M (MNm) | 32,65 33,04 33,46 34,55 35,25 44,02
0 M’ (MNm) | 66,35 67,15 68,00 70,22 71,64 89,45
d (m) 0,097 0,098 0,099 0,102 0,104 0,130
Q (MN) 10,85 10,98 11,12 11,49 11,72 14,63
M (MNm) | 38,01 38,47 38,96 40,23 41,05 51,25
- M’ (MNm) | 78,87 79,82 80,83 83,47 85,16 106,34
d (m) 0,063 0,063 0,064 0,066 0,068 0,084
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Q (MN) d(m)

10,25 0,048

! ﬁ ﬁ ﬁ ﬁ Tl Dﬁg
Huyén Huyén Huyén Thixd Lai Huyén Thix3 Huyén Huyén Huyén Thixd Llai Huyén Thixa
TlaChila Thach HaTrung Chau Muwdng Sonla Tha Chila Thach HaTrung chau Mwong Sonla

Thanh Lay Thanh Lay

M (MNm) M '(MNm)

35,86 74,75

28,72 56,11 56,82 58,68 59,86

266 2692 2726 2815 2 55,44 X )

Huy&n Huyén Huydn Thixi Lai Huyén Thixd Huyén Huy&n Huyén Thixd Lai Huyén Thixa
TOaChia Thach HaTrung Chiu Mudng Sonla Tia Chila Thach HaTrung Chau Mudng Sonla

Thanh Lay Thanh Lay

Hinh 5. Phan ung caa hé bé chtra-chét long tng voi dat nén loai A theo cac dia danh khéc nhau.

Q (MN) d (m)
2967% | 1429% | 3L02%  1606% 62.96% |__° A | 361% | G 35,19%
oy
Q 3 ) & 2
[=) ~ — S —
- - - 2 N e 3 3
3 =1 =] - Q
5 S S S =)
LOAI A LOAI B LOAI C LOAI D LOAI E LOAI A LOAI B LOAI C LOAI D LOAI E
M (MNm) M'(MNm)
30,03% 14,29% 30,21% 14,12% 2570 1425 3054 1588
=
~ L uw L
s =B =0 ::Q * q E BE1 B
Y g A < n = b 2 ® -
LOAI A LOAI B LoAl C LOAI D LOAI E LOAI A LOAI B LOAI C LOAI D LOAIE

Hinh 6. Phan tng caa hé bé chtra-chét long vai gia toe nén cyc dai ciia Thi xa Son La.

Két qua ¢ Bang 7 cho thay, trong ciing mot loai nén dét, cac phan tng @, M, M’ va d ting
dan theo d6 16n gia téc nén cuc dai (xem hinh 5 cho dat nén loai A). Hinh 6 biéu dién phan
g cua hé bé chira-chat long dudi tac dung cua tai trong dong dét voi céc loai dat nén khac
nhau tuong Gng véi gia téc nén cuc dai cia Thi x3 Son La. Trong tung biéu dd vira thé hién
gid tri cuia phan ng theo ting loai nén dét tir A dén E, vira thé hién do léch dudi dang % so
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Vvé6i gié tri 16n nhat. Trong d6, dat nén loai E cho két qua phan tng dudi dang mdmen va luc
cit c6 gia tri 16n nhat, trong khi chuyén vi thang ding cua bé mat chat long tu do dat gia tri
I6n nhat d6i véi dat nén loai D. Ngoai ra, hinh 6 ciing da thé hién d6 léch (%) gitra gié tri cuc
dai v&i cac loai dat khac.

4. KET LUAN

Trong bai b4o nay, thdng qua cac cong thirc tinh todn gian don cua tiéu chuan API 650,
tac gia da van dung tinh toan cho trudng hop phd phan dong dat dan hoi theo tiéu chuan
TCVN 9356:2012. Cac noi dung da tinh toan cé thé bd sung vao quy trinh thiét ké bé chia
chat long ma hién tai chua duoc dé cap & Viét Nam. Két qua tinh toan sb cho truong hop gia
t6c nén tai Thi xa Son La cho thay, lyc cit, mémen twong (g voi trudng hop dat nén loai E
c6 gia tri 16n hon cac loai dat nén khac tdi da 1a 30,94%. Trong khi d6, chuyén vi thang duang
ctia bé mat chat long tu do (ng voi truong hop dat nén loai D ¢6 gia tri 16n nhat, d6 léch 1on
nhat so véi dat loai A 12 62,96%. Cac d6 léch nay thay doi theo cac loai nén dat khac nhau ma
khong tuén theo quy luat nao.

LOI CAM ON

Bai bdo duogc thuc hién tai Truong Pai hoc Giao théng Van tai. Tac gia xin chan thanh cam
on Nha trudng va cac dong nghiép da hd tro trong qua trinh thuc hién nghién cau.
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