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LOT CAM POAN

T6i xin cam doan luan an Tién si ky thuat “Nghién ctru sy 1am viée cua két
cAu nha xay dyng trong ving chiu anh huéng dong dat & Viét Nam bang phuong
phap Monte - Carlo cai tién” 13 cong trinh do t6i nghién ctru va thuc hién. Cac két
qua, s6 liéu cua luan 4n hoan toan trung thyc va chua tirng dugc ai cong bd trong
bét ky cong trinh nao khac.

Tac gia luan an
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LOI CAM ON

Loi dau tién toi xin chan thanh cam on Ban lanh dao Vién Khoa hoc cong
nghé Xay dung noi t6i hoc tap, Vién Chuyén nganh Két cau cong trinh xay dung,
Phong Tb chirc hanh chinh ctia Vién da gitp do toi trong sudt qué trinh hoc tap va
nghién ctru.

Tbi xin bay to 1ong biét on siu sic, su kinh trong nhat dén GS.TS. Nguyén
Vin Pho, PGS.TS. Nguyén Vo Thong da tan tinh huéng dan, dong vién, gitp d&
va tao moi diéu kién thuan loi nhét trong thoi gian t61 hoan thanh luan an. T61
cling xin chan thanh cam on cac thay co, cac nha khoa hoc, cac chuyén gia di co
nhing ¥ kién dong goép cho luin an trong qua trinh thue hién.

Tbi xin chan thanh cam on tip thé 1anh dao Trudong Pai hoc Kién trac Ha
Noi noi to1 cong tac da hd tro, tao diéu kién cho tdi trong sudt qua trinh thyc hién
luan an.

Cubi cung, toi xin chan thanh cam on su giup d&, dong vién, chia sé cia gia
dinh, ban bé va déng nghiép da tiép thém dong luc gitp t6i hoan thanh luan an
nay.

Tac gia ludn an
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Se(T)

Sve(T)
SDe (T)
Sa(T)

DANH MUC CAC KY HIEU VA CHU VIET TAT

Monte - Carlo cai tién

Tiéu chuan Viét Nam

Pai luong ngau nhién

Single Degree of Freedom

Gia tri thiét ké cua tac dong dong dit (= y;x Agy)

Gié, tri ddc trung cta tac dong dong dat ddi véi chu ky lip tham
chiéu

Gia tri thiét ké cua cac hé qua tac dong

S6 nhat dap trong thi nghiém xuyén tiéu chuan (SPT)

Xac suét tham chiéu vuot qua trong 50 ndm cua tac dong dong dat
tham chiéu ddi véi yéu cau khong sup d6

Tac dong thay do6i
Hé s6 dat nén

Pho phan tng gia toc nén dan hoi theo phuong nam ngang con goi
13 “phd phan tng dan hoi". Khi T= 0, gia tbc phd cho bai pho nay
bang gia tdc nén thiét ké cho nén loai A nhan véi hé s dat nén S.

Pho phan tng gia tbc nén dan hoi theo phuwong thang ding
Pho phan tng chuyén vi dan hoi

Pho thiét ké (trong phan tich dan hoi). Khi T = 0, gia toc phd cho
bai phd nay bang gia toc nén thiét ké trén nén loai A nhan voi hé
s6 dat nén S

Chu ky dao dong ctia hé tuyén tinh mot bac tu do

Khoang thoi gian kéo dai dao dong trong d6 bién do khong nhod
hon 1/3 bién d6 cuc dai.

Chu ky 1ip tham chiéu cua tac dong dong dat tham chiéu theo yéu
cau khong sup do

DPinh gia toc nén tham chicu trén nén loai A
Gia toc nén thiét ké trén nén loai A

Gia tdc nén thiét ké theo phuong thang dimg
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Gia toc trong truong

H¢ s6 tng xur
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Luc dong dat theo phwong nam ngang tai tang thi i

Luc dong dat theo phwong nam ngang tac dong 1én mot b phan
phi két cau

Luc cat day
Chiéu cao nha ké tir mong hoic tir dinh ciia phan cimg phia dudi

Kich thudc 16n nhat va kich thudc nho nhét trén mit bang cia
ngdi nha do theo cac phuong vudng goc

Gia tri thiét ke cua do bén
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Chuyén vi ngang thiét ké twong d6i giira cac tang

D0 1€ch tam ngau nhién cua khoi lugng mot tang so véi vi tri
danh nghia ctia n6

Chiéu cao ting

Khdi lwong tang thir i

S tang phia trén mong hodc trén dinh cta phan cing phia dudi
Hé s6 tmg xir cia bd phan phi két cau.

Hé s6 tng xtr chuyén vi

Chuyén vi ctia khdi lwong mi trong dang dao dong co ban cua
cong trinh
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Heé s6 tam quan trong ctia bo phan phi két cau
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MO DAU

1. Ly do chon d@ tai

DPong dit 1a mot dang thién tai rat nguy hiém d6i véi con ngudi va cac cong
trinh. Vi vy, trong qua trinh ton tai va phat trién, con nguoi ludén tim cach ing phod
v6i dong dat dé bao vé sinh mang, han ché thiét hai, tao diéu kién phuc hdi va phat
trién sau tai hoa. Do d6 yéu cau vé thiét ké khang chan cho cac cong trinh x4y dung
d3 duoc quan tdm nghién ctru. Cho dén nay, qua nhiéu thoi ky di c6 nhiéu tiéu
chuan khang chan ra doi va dugc cai tién nhiéu lan. Cai tién khong chi thay d6i mot
sd thu tuc trong quy dinh hay hé s6, ma con thay d6i cac quan niém co ban. Mic du
con ngudi da c6 nhimg bude tién trén con duong tmg phod véi dong dat, song van
phai ra quyét dinh trong trudng hop thiéu thong tin, du bao chu quan béi vi hién
tuong dong dit mang ban chat ngiu nhién, ké ca ngudn phét sinh, cuong do va su
lan truyén chan dong. Nhiéu ngudn thong tin vé dong dat con nguoi khong biét
chinh xac. Pic trung bat dinh (uncertainty) cta cac thong tin vé dong dat da duoc
nhiéu nha khoa hoc nghién ctru, song van chwra du dé ra quyét dinh chinh xac. Quyét
dinh trong diéu kién bat dinh 1a mot thach thirc 16n d6i véi con ngudi.

Véi bai toan dau vao mang tinh ngiu nhién va md qua thuit toan bat ky, dau
ra cling mang tinh ngdu nhién va md, bai toan vé dong dat ciing nhu vay. Do 1a 1y
do ma trong cac tiéu chuan thiét ké c6 nhiing diéu 1a nguyén tic (bat budc phai
theo) va quy dinh (4p dung theo nguyén tic). C6 nhiéu diéu cua tiéu chuén thiét ké
chi quy dinh pham vi dugc Iya chon hodc quy dinh bang 10i (ngdén ngir) c6 tinh
chat dinh tinh khong dinh lugng, con gié tri cu thé do nguoi thiét ké chon nén
mang tinh chu quan. Trong thuc té nhiéu truong hop, cac tham sb luc dong dat
duoc chon sao cho dem lai loi ich nhiéu nhét, theo ¥ riéng cta chi dau tu hay
nguoi thiét ké. Vay can thiét phai dua ra cach dé nguoi thiét ké co thé chon mot
cach hop 1y nhét, théa man tiéu chuan ¢ murc cao nhat.

Mit khéc, trong nhitng thap nién gin day, cac tran dong dat xay ra trén thé
gidi, khong chi di pha hoai céc cong trinh nha cao tang, ma con tan pha cic nha
thdp ting, gy thiét hai ning né vé ngudi va tai san. Trude ddy quan niém cho rang,
db1 v&i nha thap tang chi can ciu tao khang chan 13 du, diéu d6 dung song chua du,
vi cdu tao khang chan 13 bién phap quan trong dé nang cao kha ning chiu dong dat
ctia cong trinh, song cu tao nhu thé nao? dén mirc nao? thi phai tinh toan. Tiéu
chuan khang chdn TCVN 9386:2012 ctia Viét Nam da dé cap dén tinh toan cho ca
nha cao ting va thip tang. Phuong phap tinh toan 1a chung chi khac nhau & 14y cac
h¢ so.



Viét Nam tuy khong nam trong vanh dai lira dong dat cta thé gidi, nhung van
bi anh huong do ton tai nhiéu dut giy nhu dat giy Pién Bién - Muong Lay, dut
gdy Song M3 - Tuan Gido - Lai Chau.... Pic biét 13 do bién d6i khi hau va viéc
x4y dung cac cong trinh thuy dién dang lam gia tang mic d0 nhay cdm véi dong
dat & Viét Nam, nhiéu tran dong dat kha manh d3 xay ra.

Hién nay Viét Nam di ban hanh TCVN 9386:2012 “Thiét ké cong trinh chiu
dong dat”. Song trong bién doi khi hau, diéu kién tu nhién thay ddi vé co ban, sb
liéu méi thiéu, s6 liéu cii khong dang tin cdy va do cach mang cong nghiép 4.0 doi
hoi sb hoa toan bd cac hoat dong xa hoi, vi vay can phai xem xét lai cach xac dinh
cac tham s, dir liéu dong dat, md hinh trong tinh toan dap ung cta két ciu nha
chiu tac dong dong dat. Nghién ciru tinh toan dap mg clia nha cao ting va thap
tang duoc thiét ké theo tiéu chuan TCVN 9386:2012, xét v4i cac yéu td mo cua
cac tham sd thi phai s6 hoa cac tham s6 mo trong tiéu chuan.

Do d6 luén an “Nghién ciru suw lam viéc ciia két cau nha xdy dung trong ving
chiu anh hwong ddng dat ¢ Viét Nam bang phwong phdp Monte - Carlo cdi tién”
c6 y nghia khoa hoc va thyc tién trong tinh hinh méi hién nay.

2. Muc tiéu nghién ciru

- Nhan dién, phan loai va s6 hda cic tham sé mo cua tiéu chuan thiét ké
cong trinh chiu dong dat TCVN 9386:2012, chuin bi dau vao cho viéc ap dung
phuong phap Monte — Carlo cai tién.

- Nghién ctru hoan thién va ap dung phuong phap Monte — Carlo cai tién
trong tinh toan két cdu nha chiu dong dat theo tiéu chuan TCVN 9386:2012.

- Nghién ctru khao sat su lam viéc ciia mot s6 két cau cong trinh nha cao ting
va thip tang chiu dong dat bang phuong phap Monte — Carlo cai tién va phuong
phap tat dinh hién hanh tir d6 so sanh, danh gia va rit ra nhan xét kién nghi.

3. Pbi twgng va pham vi nghién ctru

a) Ddi twong nghién ciru:

- Nha cao téng va thép tﬁng chiu dong dat & Viét Nam.

- Céc quy dinh mo cua TCVN 9386:2012.

- Thuét toan Monte — Carlo cai tién dé tinh két ciu nha chiu dong dét .

b) Pham vi nghién ctru:

- S6 hoéa cac tham s6 mo trong TCVN 9386:2012 véi gia thiét cac tham sd
doc lap.

- Ap dung thuat toan Monte — Carlo cai tién dé tinh két ciu chiu dong dat.



- Khao sat tinh toan noi1 luc va chuyén vi ctia hé két ciu chiu luc cho mdt sb
cong trinh nha cao ting va thap tang chiu dong dat ctia Viét Nam véi cac tham sb
dau vao 1a md va doc lap.

4. Phuong phap nghién ciru

- Dung 1y thuyét tap md dé mo hoa cac tham sb mo cua tiéu chuan thiét ké
cong trinh chiu dong dat.

- Dung phuong phap Monte - Carlo cai tién dé tinh toan dap tng cta cong
trinh nha chiu dong dat.

- Dung thudt toan dé xuat dé tinh toan thir nghiém trén may tinh mét sb cong
trinh hién hitu, dé so sanh va kién nghi.

5. 'Y nghia khoa hoc va thue tién ciia dé tai

- S6 hoa cac tham sd6 md cua tiéu chuan thiét ké chiu dong dat TCVN
9386:2012 va tinh toan dap tmg ctia két cAu chiu luc cong trinh nha chiu dong dat
theo phuong phap Monte — Carlo cai tién 1a bai todn méi ¢ y nghia khoa hoc va
thuc tién ro rét.

- Cong cu xac xuat thong ké khong thé giai cac bai toan c6 bién md nhu bai
todn tim d4p Ung cua két cAu cong trinh nha chiu dong dét, nén viéc nghién ciru
g dung phuong phap Monte - Carlo cai tién dé giai cic bai toan co dong thoi cac
loai bién: tién dinh, ngiu nhién va md 13 can thiét, ¢6 ¥ nghia khoa hoc.

- Nhan dién, phéan loai, s6 hoa tham sé md trong tiéu chuin dong dat biang
cach xay dung cac ham thudc trén co s¢ k¥ thuat.

- Giam thiéu bét nhiing quyét dinh chi quan, khéng hop 1y ctia nguoi thiét
ké va gop phan ty dong hoa thiét ké két ciu chiu dong dat.

6. B6 cuc ciia luin 4n

Lu4n 4n gdm c6 4 chuong khong ké phan mo dau va két luan chung cta luin
an, danh muc cac tai liéu tham khao va phu luc kem theo.

Phan mé diu, trinh bay ly do chon dé tai, muc tiéu nghién ctru, doi tuong
va pham vi nghién ctru, phuong phap nghién ciu, y nghia khoa hoc va thuc tién
ctia dé tai, bd cuc cua luén an, cac két qua mai cua luan an.

Chuong 1, Tong quan vé nghién ciru cong trinh nha chiu dong dat.

Trinh bay vé dong dat va tac dong ctia dong dat 1én cong trinh nha, mot s6
dai luong dic trung cia dong dit trong tinh toan cong trinh nha, tiéu chuan thiét ké
khang chin thé giéi va Viét Nam, cac tham s trong tiéu chuan thiét ké. Cac két
qua nghién ciru trong va ngoai nudc vé phan tich mo két ciu ndi chung va dong dat



noi riéng, nhitg van dé ton tai, cac nhan xét rit ra tir tong quan va hudéng nghién
ctru cua luén an.

Chuwong 2, Phuong phap Monte - Carlo va phuong phap Monte - Carlo cai
tién trong tinh toan két cau.

Trinh bay vé tinh toan két ciu bang phuong phap Monte — Carlo véi tham s6
dau vao ngau nhién, tinh toan két cdu bang phuong phap Monte — Carlo cai tién
v6i cac bién dau vao ngiu nhién va mo, nhan xét chuong 2.

Chuong 3, Phuong phap Monte - Carlo cai tién trong tinh toan két ciu cong
trinh nha chiu dong dat theo tiéu chuan TCVN 9386:2012 ¢6 ké dén tham s6 mo
clia tiéu chuan.

Trinh bay vé phan loai va s6 hoa cac dai lugng md cua tiéu chuan thiét ké
dong dat TCVN 9386:2012 (6 loai tham s6 mo di duoc sd hoa), so dd tinh két cAu
chiu dong dét theo tiéu chuan TCVN 9386:2012 c6 ké dén cac tham s mo cua tiéu
chuan bang phuong phap Monte — Carlo cai tién, nhan xét chuwong 3.

Chuwong 4, Nghién ctru, khdo sat sy lam viéc ciia mdt s6 két ciu cong trinh
nha chiu dong dét theo tiéu chuan TCVN 9386:2012 bang phuong phap Monte -
Carlo cai tién va phuong phap tat dinh hién hanh, so sanh va danh gid, cu thé 1a:

Khao sat tinh toan mot s6 dang cong trinh nha (thdp ting va cao tang) chiu
dong dat ¢ cac vung khac nhau cta Viét Nam bang hai phuong phap, tinh toan tat
dinh hién hanh va tinh toan theo phuong phap Monte - Carlo cai tién, so sanh, danh
gia va nhan xét chuong 4.

Két ludn chung: Trinh bay cac két qua chinh, nhitng dong gép méi cua luin
an va cac kién nghi.

Tai liéu tham khdo.

7. Céc két qua méi ciia luéin an

- Nhan dién, phén loai cac tham s mo trong tiéu chuan TCVN 9386:2012.

- S6 hoéa cac tham s6 mo bang cach mo hoa va bién d6i twong duong vé dinh
luong giira tham sb mo va cac tham s6 khéc.

- B6 sung va hoan thién thuét toan phan tich md két cau dé tinh toan két cau
nha chiu dong dét c6 chtra 3 loai tham sé: tat dinh, ngﬁu nhién va mo.

- Tinh toan theo thuat toan dé nghi va voi thuat toan tat dinh hién hanh cho
mot s6 cong trinh tai cac viung khac nhau ¢ Viét Nam dé so sanh, danh gia va kién
nghi.



CHUONG 1: TONG QUAN VE NGHIEN CUU CONG TRINH NHA CHIU
PONG DAT

1.1. Pong dat va tac dong ciia dong dat Ién cong trinh nha

1.1.1. Péng dit va anh huwéng ciia dpng dit lén két ciu

DPong dat 1a hién twong dao dong cua nén dat xay ra khi c6 mot ngudn ning
luong 16m duoc giai phong trong mot thoi gian ngin do su dich chuyén cuc bo cua
cac mang kién tao tao nén vo trai dat hodc do mot sé nguyén nhan khac nhu n hat
nhan, nli Ita,... [1,2]. Céac yéu td duogc quan tdm cua mot tran dong dat 1a cuong
d6 (magnitude), d6 16n (intensity), chuyén vi, van toc va gia toc ctia dat nén theo
thoi gian. Cuong do dugc dinh nghia va phan loai tuy thudc vao su tan pha ctia no
dbi v6i cac cong trinh ciing nhu cam gidc cta con ngudi. Do 16n thi phu thudc vao
ning luong phat sinh tir chan tiéu. Chuyén vi, van toc hay gia tdc dich chuyén cta
dat nén, ky hiéu lan luot 1a u, (1), u, (1), i (). Dy la cac yéu t6 ma cac nha nghién
ctru hay thiét ké két cu cong trinh quan tdm hon ca vi no thay thé cho tac dong
ctia dong dat 1én két ciu [94].

Hau hét cac tran dong dat xay ra doc theo ranh gidi mang hoic & cac khu vuc
khac cta vo Trai Dét bi dich chuyén do qué trinh kién tao dia chat. Thong thuong
cac tran dong dat trong tuong lai rit c6 thé xay ra trén cac vi tri d3 va cham giira
c4c mang cua vo Trai Dat khi dich chuyén tai ranh giéi mang. Tuy nhién, do bé
mit trai dat c6 thé thay ddi theo thoi gian va déi khi vi tri va cham méi duoc tao ra
(trong bién ddi khi hau, bing bac cuc tan v.v...). Vi vy ban d6 dong dat co thé
thay d6i, c6 chd dong dat manh 1én c6 chd yéu di [12]

1.1.2. Nhitng tic dgng ciia dpng dit doi véi cong trinh nha

Trén thé gid1 theo s6 lidu théng ké vé su kién dong dat trén trang
https://www.usgs.gov c6 nhiéu trin dong dat manh, nhu trin dong dat dugc ghi
nhan & My 1a 9,2 d0 richter xay ra tai Prince William Sound, Alaska, ngay
28/3/1964. Tran dong dat 1on nhat thé gidi duge ghi nhan cé cuong do 9,5 do
Richter tai Chile vao ngay 22/5/1960.v.v.... Udc tinh ¢4 500.000 tran dong dat trén
thé gigi méi nam, 100.000 tran co6 thé duwoc cam nhan va 100 tran gay ra thiét hai.

Céc tran dong dat da anh huong 16n d&én cac cong trinh nha, vi du: Tran dong dat
cuong do 8,1 do richter nam 1985, Mexico City cach tim chan khoang 320 km van bi
anh hudng 16n do su cong hudng dac biét ciia song dia chin véi 412 toa nha bi sap,
3.124 toa nha bi hu hai. Tran dong dat nim 2005 & Jammu & Kashmir An D6 cuong
do 7,4 do Richter pha huy 28.939 toa nha, 83.616 nha bi hu hai. Tai T Xuyén, Trung
Qudc nim 2013 tran dong dat cudng d6 7 do richter gy 616.700 nha bi sup do hodc
hu hai.



o M{t s6 hinh anh tac déng cia dong dat lén nha cao tang
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a) Trdn dong ddt 8,1 dg Richter gdy do khu  b) Trdn dong dat 6,4 dg Richter gy do
Pino Sudrez, TP Mexico ngay 19/9/1985.  nha & Hualien, mién déng Taiwan, ngay
(https.//www.britannica.com ) 7/2/2018 (https.//abcnews.go.com)
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c) Tran dong dat 7 do Richter tai Aegean  d)Trdn dong ddt 6,5 dg Richter gdy d6 nha

gdy sdp nha tai Izmir, Thé Nhi Ky ngdy  tai Kidapawan, Cotabato, dio Mindanao
30/10/2020. (https://baoquocte.vn) Philippines ngay 31/10/2019.

Hinh 1.1: Mt sé thiét hai do dong dit gdy ra ¢ cdc nha cao ting

o M0t s6 hinh anh tac dong ciia dong dat 1én nha thdp tang
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o b, Pong dat ¢ Nigata, Nhdt Ban nam
Hinh 1.2: Mt sé thigt hai do dong dit gdy ra 0 Alaska va Nhdt Bdan nam 1964

Anchorage, Alaska

a, Pong dat

Hinh 1.3: Nhitng hw hai clﬁi yéu trong nha din ¢ Séng Tranh, Quing Nam nim 2012



1.2. Mot s6 dai lwong diic trung clia dong dit trong tinh toan cong trinh nha
Nhitng dai luong dac trung dugc quy dinh trong tinh todn cong trinh nha chiu
dong dat gdm céac tham sb co ban sau:

1.2.1. Gia toc cuwc dai

Gia toc cuc dai 1a dai luong chu yéu nhat duge dung trong cac tiéu chuin
xdy dung khang chan hién nay, viéc xac dinh chinh xac gia tbc cuc dai & mot
diém nao d6 gap nhiéu kho khan vi thiéu bang ghi gia toc dong dat manh va tinh
da dang ctia dao dong dia chan. Thong thudng, ngudi ta phai st dung cac bing
ghi gia tdc dao dong nén dat da co dé thiét 1ap mdi twong quan thdng ké gitra gia
téc cuc dai trung binh va cac dic trung khac cua dong dat, cac két qua nghién
ctru cho thdy mdi quan hé nay phu thudc vao nhiéu khu vuc dong dat va ngudn
s6 liéu do dugc trong cac tran dong dat. Dudi ddy 1a mot sé két qua nghién ctu
da dugc st dung rong rai va da dugc chuyén hoa thanh cac thang cép dong dat
quéc té.

Donovan (1973) di biéu dién méi twong quan giira gia téc cuc dai trung binh
voi Magnitude ciia dong dat va khoang cach chin tiéu theo cong thuc (1.2),
cong thire nay hién duoc str dung rong rai nhat:

B 1320e">*"

- —W(Cm/sz) 1.2)

Trong d0: a1 gia tbe cuc dai trung binh do bang cm/s*; M - Magnitude
ctia dong dat; R - Khoang cach chén tiéu do bang km.

Mot diém can luu ¥ trong cong thire nay 14 ¢ ving gan chan tam (R < 15 -
20 km) nguoi ta khong tha”iy sy phu thudc 1o rang cua a,,,, vao M va R cho nén
can phai than trong khi st dung cong thtic trén dé danh gia ...

Tuong quan gilta a,... voi cp dong dat danh gia theo cac thang khac nhau
cling dugc nghién ctru. Két qua nhan duoc cho thiy a,.. thay d6i rit 16n trong
pham vi mot cap. Gia tdc cuc dai trung binh a,.., Ung v4i cac ving va cac cip
theo thang MM, MSK-64, JMA, Nga (Lién x6 cli), My va Nhat dugc néu trong
bang 1.1. Viéc phan cap, do, ving dong dat cua cac thang trén dua vao két qua
thuc nghiém b::ing may do dia chén tai cac vung lanh thd. Viéc thiét lap moi quan
hé giita gia toc nén dat () voi hau qua cua nd gy ra do dong dat 1a rat kho chinh
X4c, vi ¢6 qua nhiéu yéu té can thiép nhu: loai va chit lugng cong trinh, do dai thoi



gian xay ra dong dat, trang thai tu nhién cta nén dat. Trong thuc té, cing mot gia
tdc chuyén dong nén, nhung hau qua lai khac nhau véi timg loai cong trinh, danh
gi4 tac dong cuia dong dat can xem xét dén chu ky troi ciia nén dat va quan hé cua
n6 v6i chu ky dao dong cong trinh. Dé danh gia mirc d6 anh hudng cua dong dat
1én cong trinh trong tiéu chuan khang chan tham sb a,,,, con dugc nhan véi hé sb
tam quan trong cong trinh (%) tiy theo cac loai cong trinh xét véi tAm quan
trong bao vé con ngudi khoi tham hoa dong dat.
Bang 1.1: Gia toc cwe dai a,,, theo cac thang MM, MSK 64, JMA, VUNG

Thang MM Ving (theo tiéu chuan My)
Céip dong dat Ao Vung dong dat Ao
4 0,015g -0,02¢g
5 0,03g- 0,04 g 1 0,03g -0,07g
6 0,06g- 0,07¢g
7 0.10g- 0,15¢g 2A, 2B 0,07g-024¢g
8 0,25g- 0,30¢g 3 0,25g - 0,30¢g
9 0,50g- 0,55¢g 4 >0,50g
10 > (,6g
Thang MSK - 64 Thang JIMA
Cép dong dat A Do dong dat Aax
4 4 0,025g - 0,08¢g
5 5 0,08g - 0,25¢g
6 0,03g - 0,06g 6 0,58¢g
7 0,06g-0,12¢g 7 0,80g
8 0,12g-0,24¢
9 0,24g - 0,48¢g

Trong d6: g - gia tdc trong truong bang 9,81m/s*
1.2.2. Chuyén dong cua nén dat khi xdy ra déng ddt

Khi dong dat xay ra, cac phan tir moi trudng bi kich dong va chuyén dong
theo mot quy dao rat phuc tap trong khong gian va thoi gian. Gia tdc, van tdc
chuyén vi ctia n6 thay d6i nhanh chong trong mot giai tn rong. Chuyén dong cua
nén dat duoc do va ghi lai dudi dang cac do thi nhd cac dia chan ké. Tur cac db thi ta
thdy chuyén dong ctia nén dat rat phirc tap va khong déu.

Chuyén dong cua cac tran dong dat khac nhau cling rat khac nhau. Nguoi ta
goi d6 1a thé hién cia mot qua trinh ngiu nhién, ma khong biét 16 cac dic trung
bang s6 cua nd. Piéu d6 gy ra rat nhiéu kho khin cho viéc xac dinh chuyén dong



cua nén dat. Trong tinh hudng do, con nguoi bang tri thirc khoa hoc cia minh da
tim ra mot con duong khac dé giai quyét van dé.

Thay ring, trong thiét ké cong trinh chiu déng dat (ciing nhu céc tai hoa thién
nhién khac), khong nhét thiét phai biét mot cach chinh xac chuyén dong nén dat theo
lich str thot gian ma chi can biét mot sb dic trung co ban cua no. Ban chét ctia mdi
quan hé nay ciing giéng nhu viéc xac dinh cac dai luong hay qué trinh ngiu nhién,
d6 1a nguoi ta khong tim moi thé hién ciia n6 theo thoi gian ma theo cac dic trung
bang s cua no.

Ngoai ra con ¢ cac nghién ciru phan tich vé cac hé sé dat nén khi ké dén hién
tuong cong hudng ciia nén dat nhu nghién ctru ciia Nguyén Thé Dé (2003): Nghién
ctru hop 1y héa phan tng cta két cau nha cao tang chiu tai trong dong dat ¢ khu
vuc Ha Noi. Luan 4n tién si k¥ thuat — Vién Khoa hoc cong nghé xay dung [36].

1.2.3. Phé phan iing trong tinh todn déng ddt

Khai niém ph6 phan g (response spectrum) dugc gidi thiéu dau tién vao
nim 1932 boi Biot M.A. Sau d6 Housner tiép tuc nghién ctru phat trién va sir dung
nhu mot phuong tién hiru hiéu dé danh gia anh hudéng ctia dao dong nén 1én két
ciu cong trinh [93].

Phan tng cua két cau dap tng lai cac chuyén dong dat nén cia cac tran dong
dat voi cuong dd 16m c6 thé duge tiép can theo hai phuong phap khac nhau.
Phuong phap thtr nhat 13 xay dung mo hinh mot két cdu va tinh toan chinh xac
phan tmg dong véi gia thiét chuyén dong ctua nén moéng, phuong phap nay duoc st
dung cho cac budc thiét ké cudi ctia cac két cdu quan trong. Phuong phap tht hai —
phuong phéap gan ding, dugc hinh thanh ma cho phép tach riéng cac dic trung cia
két cau riéng biét tir cac chuyén dong dat nén va dong dat thong qua phd phan tng.
Cac cach tiép can nay da duoc dua vao tiéu chuan thiét ké khang chan dé thiét ké
két cdu cong trinh dap Gmg tac dong cua dong dat.

Biéu d cac gia tri dinh ciia mot dai luong phan tng nhu mot ham caa chu ky
dao dong tu do T, hodc cac tham sb lién quan nhu tan sd goc @, hay tan s lap f,
duogc goi 1a phd phan tng cua dai luong d6. Mdi biéu dd cho cac hé SDOF (Single
Degree of Freedom) tuong tmg v6i mot hé sé do can ¢ cb dinh va téng hop tat ca
cac biéu d6 véi cac gia tri khac nhau ciia ¢ s& cho ching ta cac phd phan tng cia
cac dang két cau khac nhau trong thuc té. Cac loai phd phan tng khac nhau dugc
dinh nghia theo dai luong phan ung va dugc biéu dién nhu sau:

n n

u,(T,.8)=maxlu(t, T,, {)s u,(T,.¢)=maxli(t, T,, ¢)

jiiy (7,8 ) =maxli' (1, T,, ¢)| (1.3)



Pho phan tng chuyén vi 14 biéu db ctia u, voi chu ky 7, véi mot gid tri ¢d dinh
¢ Biéu dd twong tu nhu vay véi 4, 1a phd phan Gng van téc twong dbi va biéu dd

voi i, 1a phd phan tng gia toc.

Dic trung cta phd phan tng:

Spectral Repgions
Acceleration | Velocity Displacement
sensitive T sensitive | sensitive

0.2 i L I L i L T IR (o i
.02 005 01 02 0.5 1 2 5 w20 50

s
Hinh 1.4: Phé phén iing (C=0, 2, 5,10%)  Hinh 1.5: Phé phdn ting cho dao djng
va cdc gid tri dinh ciia gia téc, van téc va  nén El Centro duwoc thé hi¢gn dudi dang
chuyén vi nén cho dao dpng nén El Centro chudn héa [94]
1940[94]

Hinh 1.5 thé hién mét trong cac dudng cong phd, cho hé c6 hé sd do can = 5%.
Dua vao hinh 1.4 téi hinh 1.5, ta thdy cac phd phan tmg cho nhiéu loai chu ky dao
dong tu nhién khac nhau dugc tach biét tai cac gia tri chu ky 6 a, b, c,d, e va f:
7,=0.035s, 7,=0.125s, 7,=0.5s, T,/=3s, T,=10s va Tr=15s. Chung phu thudc vao gia
tri hé s6 d6 can ¢ cua h¢ SDOF. Péi v6i nhitng hé c6 chu ky nho hon so véi 7, gia
tdc gia A cho moi hé s6 can ¢ gan nhu bang véi gia téc dinh ciia dao dong nén 7
va chuyén vi phd D rat nho.

Thong thuong, cac phd 1y tudng trong hinh 1.5 khéng thé sat véi pho thuc té.
Diéu ndy c6 thé chua rd rang, tuy nhién no s& rd rang hon néu chung ta dé y rang
cac tung do trong pho trén 13 & dang logarit. Hon nira ta s& nhan thay rang loi ich
16n nhét cua phd 1y tuong 1a dé xay dung mot pho thiét ké c6 thé dai dién cho
nhiéu dao dong nén. Cac gia tri chu ky, lién quan téi cac diém T, Ty, T., Ty, To, T
va cac hé s6 bién d6 cho cac doan b-c, c-d va d-e khong phai 1a duy nhat véi y
nghia rang chung thay doi tir mot dao dong nén nay sang dao dong nén khac. Mot
s6 sy thay doi trong cac tham sd nay phan anh sy khac biét vé xac suat von co6 ma
t6n tai trong cac dao dong nén tham chi chung duoc ghi lai dudi cac diéu kién nhu
nhau: d6 16n cua dong dat, khoang cach tir ving toi ngudn phat sinh dong dat, cac
diéu kién dia chit cuc bo. Néu diéu kién ghi lai cac dao dong nén nay khac nhau thi
su khac biét nay con 16n hon rat nhiéu. Tuy nhién, nhiéu nha nghién ctru da két
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luan rang, khuynh huéng phan tng dugc phan biét trudce tir ba ving trong mot phd
phan tGng thuong 13 hop 1y cho cac ving phd twong tmg cta cac dao dong nén khac
nhau [93, 94].

Qua trinh xay dung pho dua trén viéc giai phuong trinh dao dong cua cac hé
SDOF chiu tai trong dong dét 1a cac gia téc nén theo thoi gian. Cong cu dé giai
phuong trinh vi phan dao dong 1a phuong phap s6 Newmark. Pho phan tmg dan
héi 1a phd ring cua thé hién cac gia tri phan tng dinh ctia moi két cdu dudi tac
dung cta mot dao dong nén [37]. Phd phan tmg dan hoi 1a cong cu chinh gitp xiy
dung pho thiét ké dan hoi trong céc tiéu chuin khang chin, hudéng dan tinh todn
cong trinh chiu tac dung dong dét cua cac nude.

1.3. Tiéu chuan thiét ké khang chéan thé giéi va Viét Nam, cic tham s
trong tiéu chuan thiét ké

1.3.1. Tiéu chudn khéng chén thé gidi va cdc tham sé trong tiéu chudn thiét
ké cic nwoc
1.3.1.1. Hé théng tiéu chuan thiét ké khdang chan mét s6 niede

O Nga, Quy chuin va Tiéu chuin xdy dung SNiP II-7-81* “Xay dung trong
cac vung c6 dong dat” da duoc thuc hién stra d6i trong cac nam 2011, 2013, 2014,
2016 va 2018. Tuy nhién, cic biéu do mé ta cac tac dong dong dat va diéu kién dat
nén trong cac lan stra d6i khong khac nhau nhiéu so véi cac tai liéu cua nhimg
nam 1980, trong khi nhitng ndi dung lién quan dén mo ta cac hé sd ctia phd phan
{rng thi tré nén don gian hon dang ké.

O My, Bo Tiéu chuan x4y dung Quéc té (IBC) 2012 1a bo tiéu chuan xay dung
hién ap dung cho hau hét cac tiéu bang. IBC tham chiéu tiéu chuan 7 cua Hiép hoi
K¥ thuat Xay dung My, Tai trong thiét ké t6i thiéu cho cac cong trinh xdy dung va
cac két cau khac (ASCE, 2010) va cac quy dinh vé vat liéu cu thé khac nhu cac
diéu khoan thiét ké dong dat bao gdm mot s stra doi hodc diéu chinh.

Bo tiéu chuan vé thiét ké cong trinh dong dat cua Trung Qudc GB 50011-
2010 1a tai liu doc 1ap bao gdm hau hét cac yéu cau thiét ké dong dat can thiét
cho céc cong trinh xay dung.

O Nhat Ban, ké tir khi tiéu chuan dong dat dau tién vao nam 1924, cac quy
dinh vé thiét ké dong dat di duogc sitra d6i dang ké vao nim 1981 va 2000
(Kuramoto, 2006). Lan stra doi 16n vao nim 1981 1a su ra doi cua quy trinh thiét
ké dong dat hai giai doan. Cac phuong phap va yéu cau vé dong dat dua trén hiéu
suit d3 dugc dua vao tiéu chuan dong dat Nhat Ban phién ban 2000 (BSL), nhung
ddng thoi cac quy dinh vé thiét ké dong dat trude day van duoc gitr lai nhu mot
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giai phap thay thé. Vi vdy cac quy dinh vé dong dat vao nam 1981 van duoc sir
dung vao thiét ké & Nhat Ban.

Theo danh muc tiéu chuan dong dat cia cic nude trén thé gidi do Hoi Pia
chan qudc té suu tap tai trang web http://www.iace.or.jp gom co6 44 tiéu chuan cia
cac nude trén thé gidi. Ngoai cac tiéu chuan noi trén c6 tiéu chuan dong dat khu
vue nhu tiéu chuan dong dat Chau Au (Eurocode 8) va tiéu chuan mét s6 nudc
khong tham gia hi¢p hoi.

Nhu vay van dé thiét ké cong trinh an toan khi dong dat di dugc nhiéu nude
quan tdm, nghién ciru va ban hanh thanh cac tiéu chuan dé ap dung.

1.3.1.2. Quy trinh phan tich két cdu theo cdc tiéu chudan khdng chdn

Cac nghién ciru tir ndm 1906 sau tran dong dat & San Francisco. Nam 1915,
gido su Sano nguoi Nhat dua ra khai niém “dg chan” dé luong héa do 16n cua
dong dat, luc dong dat tac dung 1én cong trinh duoc xac dinh: F = R.W (trong d6:
R 13 “dd chan”, W 1a trong luong cta cong trinh). Sau tran dong dat Kanto xay ra
(ndm 1924), khai niém “do chan” duoc dua vao tiéu chuin cua Nhat Ban, déng
thoi quy dinh R=0,1. Quy dinh twong tu cling duoc sir dung trong phién ban dau
tién cta tiéu chuan UBC nidm 1927. Sau trin dong dat Long Beach nim 1933 va
dong dét Elcentro nam 1940 & My, 1an dau tién con nguoi da thu dugc mot sb gian
d6 gia toc dong dat manh quan trong. Trén co sé nhitng song dong dat va so liéu
dao dong cua cong trinh co duge, mot sé hoc gia cua My dua ra 1y thuyét pho
phan tmg. Nam 1956, San Francisco dua ra quy dinh méi vé thiét ké khang chan
trén co so 1y thuyét phd phan tng, thiét 1ap quan hé gitra chu ky dao dong, ty sb
can véi tong luc cit ¢ chin cong trinh. Sau d0, cac nghién ctu tiép theo & mot sd
nude dan dén viéc hinh thanh phuong phap thiét ké khang chian dwgc phod bién
chép thuén trén khap thé gi6i.

Kha ning chiu luc cta cdu kién két cau duoc tién hanh thiét ké dua theo noi
luc dugc to hop giita tai trong khac va tac dung ctia dong dat xac dinh bang
phuong phap phd phan mg thong qua phan tich dan hdi. Sau d6, xét dén co ché
déo hop 1y cta két ciu va yéu cau vé bién dang phi tuyén dé dua ra cac giai phap
khang chéan (bao gdm diéu chinh ndi luc va bién phap cu tao) tmg voi cac yéu cau
vé d6 déo thiét ké. Mot sb dang két ciu con phai tinh toan tng xt dudi tdc dung
ciia dong dat manh dé kiém tra chuyén vi khong vuot qua gid tri cho phép cho
trong tiéu chuan. Pay chinh 12 mot trong nhitng ndi dung quan trong ctia nguyén
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1y thiét ké gan dung theo phuong phéap pho thiét ké va ddy ciing 1 co so cho viéc
giam d¢ 10n cua tac dung dong dat tir phd phan tng dan hdi thanh pho thiét ké.

Dbi voi phan tich két cau cong trinh cang phirc tap va nguy co dong dat cang 16m,
thi viéc phan tich cang nghiém ngit cang can duoc thuc hién. Quy trinh phan tich
Tiéu chuan M¥§ ASCE-7 dua trén hang muc thiét ké dong d4t va mo hinh cong trinh.
Tiéu chuan Trung Qudc GB 50011 yéu ciu quy trinh phan tich phai dugc dua trén
cac dic tinh dong luc hoc, chiéu cao ciia cong trinh, tinh thudng xuyén va nguy co
dong dat. Tiéu chuan dong dat ctia Nhat Ban, can thyc hién thiét ké hai pha, luc dau,
mdt cong trinh dugc phan loai 1a nhom tir 1 dén 4 dya trén chiéu cao ctia cong trinh
va sau do, thiét ké phi tuyén duoc lya chon dua trén nhém cong trinh. Tiéu chuén
Nga SP.1330.2018 thong thuong lua chon dua trén cac dac tinh dong luc hoc.

Hién nay, trong cic tiéu chuan khang chén trén thé gidi ASCE 2010,
EUROCODE 8 va BSL 2000, c6 hai phuong phap phan tich cho thiét ké khang
chin thuong dung: bao gdm phuong phap tinh (tuyén tinh hodc phi tuyén) va
phuong phap dong (phan tich phd phan tng hodc phan tich lich sir thoi gian). Tiéu
chuan dong dat ctia Nhat Ban thiét ké giai doan dau 1a thiét ké ung suat cho phép
va két cdu phan tmg dan hdi nén moi phan tich tuyén tinh. Di voi thiét ké giai
doan hai, khi can kiém tra cudng do vurot mirc ciia hé théng, thuong can phai phan
tich dong hodc tinh phi tuyén (phan tich lich sir thoi gian hoic phi tuyén).

1.3.1.3. Céc tham s6 trong tiéu chuan thiét ké cdc nwée

Trong phuong phap phan tich phd phan g viéc xac dinh cac tham sb dé
phan tich phan tng thiét ké dong vai trd quan trong.

- Phé dan hoi thiét ké:

Pho dan héi thiét ké do IBC 2012 quy dinh. Piém T (Ts= Sp/Sps) tuong tng
v6i chu ky phan chia pham vi chu ky ngén va pham vi dai han. Cac diém 7, tuong
duong véi 20% gi tri ctia Ts. T, 1a chu ky tiép theo danh diu su chuyén tiép giira
chu ky dinh gia tdc cuc dai va chu ky dao dong kéo dai dén 10s. [82].

Tiéu chudn dong dat ctia Trung Qudc chi dinh dudng cong hé s6 anh hudng dong
dat (o) co thé so sanh v6i phd phan Gmg, duong cong biéu thi hai mirc d6 nguy hiém
dong dat, dong dat thuong xuyén hoic dong dat hiém gip phu thudc vao gia tri caa
Omax (€ 6 anh hudng dong dat 1on nhat). Lyuc thiét ké dong dat duoc xac dinh dya
trén a,,,, , doi voi dong dat thuong xuyén nhan véi hé s tai trong 1,3. Pdc trung cta
pho phan tng, T, ¢ 12 khoang thoi gian xdy ra su chuyén doi sang pham vi chu ky dai.
T= 5T, 1a diém tuong tmg véi chu ky chia mdi quan hé phi tuyén (gitta a va T) va
quan hé tuyén tinh. [87].
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Tiéu chuan dong dat Eurocode 8 c6 néu hé sb anh huong dong dat khi xét tim
quan trong cong trinh. Khi d6 tham sb gia tbc nén g can duoc nhan hé sé y voi cac
gi tri: 0,8 d6i véi cong trinh tAm quan trong nho, 1,0 v&i cac cong trinh binh thuong,
1,2 d6i v6i cong trinh co tAm quan trong trong viéc bao vé con ngudi nhu co quan
van hoéa, truong hoc.v.v..., 1,4 dbi véi cong trinh rat quan trong can tinh ven toan dé
bao v€ con ngudi nhu bénh vién, truong hoc, nha may dién.v.v..

Trong tiéu chuan dong dat Nhat Ban, hé s6 pho thiét ké (R, duong cong) co thé
so sanh voi phd phan tmg. Pho dap tng thiét ké c6 thé duoc xdy dung bang cach
nhan hé sé pho thiét ké hé s6 R, v6i hé sb ving dong dat Z va hé sb cat tiéu chuan
C,. Tuy thudc vao gia tri cua Cy, dudng cong cd hai mic d6 nguy hiém dong dat,
dong dat trung binh (khi C,= 0,2 hoic 0,3 dbi voi cong trinh xay dung bang gb tai
noi c6 dat yéu) hoic dong dat nghiém trong (khi Cy= 1,0). [88]

Hinh 1.12 cho thiy su so sanh pho thiét ké caa My va Nhat Ban. Gia toc phd
thiét ké ctia My trong thoi gian ngan twong ty nhu phd ctua Nhat Ban, doi véi dong
dat nghiém trong, trong thoi gian dai, gia toc phd thiét ké cua Nhat Ban cao hon.

s E iR

Soil Type II Soil Type D
Standard Occupancy

0.8

Japan (Severe Larthquake)

0.6

04 -

Design Spectral Acceleraton, S,

02 ——
! T s ~~___ Japan (Moderate Earthquake)
\_\ -

e

0.0
0 05 1 15 2 25 3

Period (Second)
Hinh 1.6: Phé thiét ké ciia My va Nhit Bdan [83]

Nhén xét: Cac quy dinh xdy dung phd phan tng theo cac tiéu chuin cia mdi
nudc ¢ quy dinh khac nhau, dua vao céc s6 lidu thu duoc tir sb liéu quan tric, xt
1y xac XuAt théng ké, cac bai toan vé nén cta tung khu vuc, mdi dang nén va khu
vuc dia Iy khac nhau cho ham phé khac nhau.

Pho phan tGng dan héi xay dung dua trén mot thanh phan duy nhat cua mot
tran doc nhat tai dia diém x4y dung chi thich hop cho viéc tinh toan 1y thuyét chu
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khong phu hop cho muc dich thiét ké thuc té. Céc tran dong d4t khac nhau tai dia
diém khac nhau s& cho cac phd phan tng khac nhau. Mit khac tinh chét cta cac
tran dong dat s& xay ra trong tuong lai tai mot dia diém xay dung nao d6 hoan toan
chua thé kiém soat dugc. Quy dinh phd phan tng dia chan dung dé thiét ké cong
trinh x4y dung phai dugc thiét 1ap trén mot tdp hop cic chuyén dong dia chan co
thé x4y ra tai dia diém dang xét. Cac thong sd ndy cin phai bao ham tit ca cac yéu
td anh huong to1 cuong do dong dAt cua céc tran dong dat s& xay ra. Phé thiét ké
duoc xay dung, dé xuat 1a phd trung binh cua cic phd phan tng dong dat tir cac
gia toc d0 ghi lai tir cac dja diém co cdu trac dia chat twong dong cta nhiéu tram
dong dat khac nhau, sau d6 dugc diéu chinh va 1am tron, trong d6 duoc ap dung
nhiéu nhat pho thiét ké dya trén viéc giai phwong trinh dao dong cta cac hé SDOF
chiu tai trong dong dat 1a cac gia tdc nén theo thoi gian. Cong cu dé giai phuong
trinh vi phan dao dong 1a phuong phap sé6 Newmark va can thuc hién tinh toan
mot khoi luong du 16n dé xay dung dudng cong pho.

Tir cac ndi dung nghién ctru trén cho thiy tinh chat ctia phd 14 mot ham mo,
mudn xac dinh tin cdy thi phai c6 nhiéu sé liéu do duoc tir cac gia toc d6 theo ting
khu vue va phai co sb lugng cac tran dong dat di nhiéu dé 1ap bai toan xac xuat thong
ké. Viéc xac dinh bai toan tinh toan két cdu vai pho thiét ké can tim phuong phap phu
hop trong bai toan thiéu sd liéu.

- Tham so dat nén:

Vé mit cac tham sd dat nén, hién nay céc tiéu chuan xay dung ctia Hoa Ky, Nhat
Bén va cac nudc Chau Au vé co ban da dugce cai thién theo nhitng tién bo hién dai
trong dia chén hoc. Sb luong cac loai dét da duoc tang lén 5 loai chinh A, B, C, D, E
va 2 loai bd sung yéu cau cac nghién ctru dic biét S1, S2 c6 thé c6 cac hiéu tng cong
huong. Pho phan tng duge thiét 1ap cho cac loai d4t chinh. Trong Tiéu chuan cta cac
qudc gia Chau Au, théng sb ki thuat phan tmg dugc thiét 1ap cho 2 loai dong dét, Gmg
v6i nhimg trin dong dat manh va nhing tran dong dat yéu hon. Cac mo ta vé loai dat
va tac dong cua song dia chan duoc xac dinh béi cac diéu kién ting nudc, tuc 1a, boi
dia chan cta 1anh thé va cac loai dat phd bién tai 1anh thd d6. Cac tiéu chuan di duoc
nghién ctru va thong ké bao gdm thu thap va phan tich dir liéu vé cac song cat, do dac
thye dia vé thong sb cac tran dong dat manh va yéu, md phong sb. [81]

O Nga, Quy chuan va Tiéu chuan xay dung SNiP II-7-81* “Xdy dung trong
cac vung c6 dong dat” va cac phién ban soat xét sau d6 (SP 14.1330.2018.v.v..) cd
cac biéu dd phd phan tng (phd phan tng theo ty 18) mo ta cac tac dong dia chan va
diéu kién dat trong cac quy tic nay khong khac nhau nhiéu so véi cac tai lidu cta
nhitng nim 1980, trong d6 diéu kién dat chi duoc xac dinh boi 3—4 loai dat. Tiéu
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chuan hién hanh ctia Nga SP 14.13330.2018 xéc dinh tinh dia chan cia céc vi tri
xay dung d6i véi 4 loai dat va 6 nhan xét dua ra cac chi tiét vé cau trac khoi dat.
Céc loai dat gan bé mit trén lanh thd Nga da duoc nghién ctru va ban hanh ban do
phan bd nén cua ho (Inzhener naya..., 2011). Theo d6 c6 mudi mot loai dat tiéu
biéu nhit duoc phin biét trén ldnh thd ctia Nga trong d6 loai dat 6, 9 va 11 co dic
tinh cong huong (16p roi trén mot nira khong gian ran), chiém khoang 25% lanh
thé Nga ¢ phan chau Au, TAy va Pong Siberia va ving Pri Morsky, nhirng loai dat
ndy rit nguy hiém trong cic tran dong dat vi co thé co cac hiéu Gmg cong huong.
Vi du vé céc tran dong dat tham khdc (Mexico, 1985; Spitak, 1988) cho théy réng
cac loai dat nhu vay can duoc chi y dic biét. Nhimg ndi dung vé nén dat van dang
duoc nghién ctru 6 Nga [82].

- Hé s6 iing xik:

Trong cac tiéu chuan thiét ké hién hanh viéc ké dén lam viéc déo cua hé két
ciu chinh 13 xét dén sy giam luc tic dong dong dat 1én két cu c6 tinh chat dan hoi
déo, thong qua diéu chinh phé phan trng dan hoi thiét ké, viéc lya chon hé s6 diéu
chinh Gng x1r tong thé R (tiéu chuan UBC [90], ASCE[88,89]) hay hé sb tng xtr ¢
(TCVN 9386:2012 [5], EC8 [91]) dugc xem 13 diém mau chdt trong xét dén kha
ning giam tac dong dong dat khi hé két cdu 1am viéc déo trong tinh toan thiét ké
khang chan. Muc dich chinh cua cac hé s6 nay la dé don gian héa quy trinh phan
tich, st dung phuong phap phén tich dan hdi du doan mot cach gan dung Gmg xur
dan hoi déo cta két cu khi chiu tic dung ciia dong dat. Hé s R (hay ¢) 1a gia tri
dinh luong & mirc d tong thé, khong thé dung nd dé danh gia tinh niang cua két
cdu & muc do cau kién.

Han ché cua viéc st dung hé s6 R, qla rat o, vi du khi chon gia tri cua cac h¢
s6 nay ma khong lién quan dén chu ky dao dong cua tirmg cong trinh, khong thé thé
hién dugc dién bién cu thé cia qué trinh phan bd “phi tuyén” giita cac cdu kién
khac nhau din dén sy phan b lai noi luc ciing nhu cac thay doi xay ra trong qua
trinh dong dat. Thém vao do, co ché pha hoai ctia két cdu, su phan b hu hong
trong cac két cdu khac nhau 1a khac nhau, su bd tri cau tao nut, ting ctmg cling anh
hudong ngay dén hé sb ung xtr. Do vay cac cong trinh ¢ cac thong sd dic trung
khac nhau, dic biét 12 do ctng tong thé va su phat trién déo cua hé két cau mdi
cong trinh khac nhau thi hé sé Gng xir 1a khac nhau. Can ¢6 sb liéu xac dinh thong
qua cac nghién ctru chuyén sau vé cac dang hé két cdu, can qua cac phan tich tinh
phi tuyén, phan tich dong phi tuyén theo lich sir thoi gian nhung s6 lidu phai du 16n
dé xay dung dugc bai toan xac suat-thong ké dé dua ra duoc gia tri cu thé R, (hay
¢) cho timg dang két cAu dic biét khac nhau.

16



Do vay hé s6 g xtr cia mdi cong trinh c6 mot tham sb cu thé khac nhau viéc
xac dinh hé sb ung xir can c6 nhitng nghién ctru chuyén sau dé dua vao quy dinh
trong tiéu chuan. Trong tiéu chuin c6 quy dinh hé sé tng xtr ctia mdi cong trinh 13
tham s6 duoc lwa chon chil quan trong mot khoang quy dinh.

Hon nira dén nay ¢ cic nude phat trién trén thé gidi, cong tac thiét ké cho cac
cong trinh chiu dugc dong dat khong chi ding & thiét ké khang chéan (Seismic
design) ma két hop giam chan (Damping) va cach chan (Inssolation). Cac tham s6
dé tinh toan khang chan dugc mé rong nhiéu tham s, nhiéu khoang quy dinh hon
vé giam chén va cach chan, cac tham sd chira tham sé mo ¢6 gia tri tin tudng.

{.3.2. Tiéu chudn khdng chén Viét Nam va cdc tham so thiét ké trong tiéu
chuan TCVN 9386:2012

Truée khi tiéu chudn TCXDVN 375:2006 duoc ban hanh, cac cong trinh nha &
Viét Nam khi tinh véi tac dong dong dat thuong ap dung mot sé tiéu chuan nudc
ngoai nhu UBC-97, SNiP II-7-81* cta Nga, cong tac tinh toan kha thd so va cac sd
liéu vé cap dong dat va thong sé nén khong duoc quy dinh rd rang.

Tiéu chudn TCXDVN 375:2006 nay 1a TCVN 9386:2012 13 "Tiéu chuan thiét
ké cong trinh chju dong dat" do Bo Xay dung ban hanh duogc bién soan trén co s
chap nhan Eurocode 8 “Design of structures for earthquake resistance” c6 bd sung
hodc thay thé cac phdn mang tinh dic thu cia Viét Nam. Tiéu chuan d3 st dung
Ban d6 phan viung gia toc nén lanh thd Viét Nam. Tuy nhién, Tiéu chuin nay chi
phu hop cho viée ap dung cho cong trinh xay dung két cu nha.

Ngoai ti€u chuidn TCVN 9386:2012, hién nay con co cac ti€u chuan thiét ké
khang chan dbi véi cong trinh giao thong dugc ap dung: Tiéu chuin 22TCN 221-
95 1a “Tiéu chuan thiét ké cong trinh giao théng trong ving co dong dat” do Bo
Giao thong vén tai ban hanh, Tiéu chuan TCVN 11823:2017 1 “Tiéu chuén thiét
ké cau duong bo Viét Nam” (Phan thiét ké chong dong dat cho cac cong trinh cau).

1.3.2.1. Phwong phdp phan tich két cau theo tiéu chuan TCVN 9386:2012

Ciing nhu tiéu chuan Eurocode, trong tiéu chuan TCVN 9386:2012 quy dinh
phuong phap phén tich két ciu c6 phuong phap phéan tich dan hoi tuyén tinh,

phuong phap phi tuyén.

- Phuong phép phén tich dan hoi tuyén tinh gdbm [5]:

+ Phén tich tinh lyc ngang twong duong (nha can théoa min e 4T (1.4)
yéu cau c6 cac chu ky dao dong co ban 7, theo hai huéng chinh '~ ]2,0s '

nho hon gié tri (1.4) va tiéu chi vé tinh déu din mat ding);
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+ Phan tich phd phan ing dang dao dong (co thé ap dung cho tét ca cac loai nha).

- Phuong phap phi tuyén bao gom:

+ Phan tich tinh phi tuyén;

+ Phan tich phi tuyén theo thoi gian (dong).

Tuy nhién, phuong phap phan tich lich sir thoi gian doi hoi phai c6 s6 liéu dau
vao 1a sd liéu cua chuyén dong dat nén l1ay tir cac ghi chép cta nhirng tran dong dat
manh do duogc tai khu vue xay dung. Viét Nam chua c6 dugc nhiéu nhitng ghi
chép nhu vy trong qua kht, nhét 1a cac trin dong dat manh. Do d6, viéc tién hanh
thiét ké khang chan theo phuong phap phan tich lich str thoi gian 1a kho thyc hién.

Hién nay quy dinh thiét ké cac cong trinh trong ving dong dat theo Tiéu chuan
TCVN 9386:2012 Thiét ké cong trinh chiu dong dat [5]. Trong d6 cac quy dinh vé
dau vao co6 nhiéu quy dinh bang 10i (ngdn ngi¥) c6 tinh chét dinh tinh, khong dinh
luong, viéc dinh lwong danh cho nguoi thiét ké.

Trong tiéu chuan thiét ké khang chan TCVN 9386:2012 cac nguyén tic thiét ké
trén dugc thé hién dudi dang hai yéu cau co ban: yéu cau khong sup do va yéu cau
han ché hu hong.

1.3.2.2. Phén tich phé phan vmg dan hoi va phé thiét ké Sy(T) theo tiéu chudn
TCVN 9386:2012

Phé phan tmg (Response spectrum) dugc st dung rong rai trong 1y thuyét va
thyc hanh tinh toan cong trinh chiu tac dung dong dat. Biéu dién co ban tac dong
ciia dong dat 1a phd phan tng gia téc dan hoi (phd phan tmg dan hdi) véi cac yéu
cdu cua nguyén tic thiét ké, dang phod phan Gmg dan hdi dugc 1y nhu nhau. Ngoai
ra con mot sd cach biéu dién khac nhu: Biéu dién theo lich st thoi gian hay mo
hinh khong gian cua tic dong dong dat (khi khong gia thiét duoc luc kich dong cac
diém twa nhu nhau).

Véi phuwong nim ngang, tic dong dong dat mo ta bang hai thanh phan doc 1ap
vudng goc cing mot dang phd phan ung. Khi c6 thanh phan dong dit theo phuong
dtng, c6 thé chap nhan mot hodc nhiéu dang khic nhau cia phd phan Gng, trong
tiéu chuan dua ra dang ham pho phan tng dan hoi theo phuwong ngang va ham phd
phan tmg dan hoi theo phuong thang dimg khac nhau.

Trong tiéu chuin quy dinh “O nhitng noi chiu dnh hwéng dong dat phdt sinh
tir cdc nguon rat khdc nhau, kha néng sir dung nhiéu hon mét dang phé phdn iing
phdi dwoc xem xét dé cé thé thé hién ding tdc dong dong ddt thiét ké. Trong nhiing
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truong hop nhu vdy, thong thuong gid tri cua a, cho tung loai phé phan vmg va
tieng trgn déng dat sé khdc nhau”. Do vay ham phd phan Gng 13 mot ham md phu
thude vao sd lidu thuc nghi¢ém do dugc tr cac may do gia tdc ké va phan tich ly
thuyét cua cac tran dong dat di xay ra. Ngoai ra con yéu cau dbi véi cong trinh
quan trong (% >1) can xét cac hiéu ing khuéch dai dia hinh.

Pho thiét ké dung cho phén tich dan hoi: Do kha ning khang chin cua hé két
ciu trong mién tng xir phi tuyén thuong cho phép thiét ké két cau voi cac lyc dong
dat bé hon so véi cac lyc ing véi phan ting dan hoi tuyén tinh. Dé tranh phai phan
tich truc tiép cac két cAu khong dan hoi, ngudi ta ké dén kha ning tiéu tan ning
luong chi yéu thong qua tmg xtr déo cla cac cdu kién cua nd va/hodc cic co cu
khac bang cach phan tich dan hoi dwa trén phd phan Gmg duoc chiét giam tir phd
phan tmg dan hoi, vi thé phd nay duoc goi 1a “phd thiét ké". Sy chiét giam duoc
thuc hién bang cach dua vao hé sd tung xir g.

Tiéu chuan TCVN 9386:2012 sir dung cac ham pho theo Eurocode 8 duoc
biéu dién véi timg thanh phan theo phwong ngang va phuong thang dung. Xét
truong hop voi cac thanh phin nim ngang cta tac dong dong dat:

e Pho phan tmg dan hdi S.(7) cho cac thanh phan nim ngang cua tic dong
dong dat (xem Hinh 1.7):

0<T<Tg:S,(T)= ag.s{1 +TL.(77.2,5—1)} (1.7)
B

T <T <T;:S,(T)=a,Sn25 (1.8)

To <T<Tp:S,(T)= ag.s.n.2,5.r?c} (1.9)
. TC-TD

T, <T<4s5:S,(T)= ag.s.n.z,s.[?} (1.10)

Trong d6: Se(T) 1a pho phan Gng dan hoi; 7 1a chu ky dao dong cua hé tuyén
tinh mot bac ty do; a, 1a gia tbc nén thiét ké trén nén loai A (ag = 11.aer (m/s%));
Ty 1a giéi han dudi cua chu ky, ing v6i doan nam ngang cua phd phan tng gia
toc; Tc 1a gi6i han trén cua chu ky, (mg véi doan nam ngang ctia phd phan tng
gia toc; Tp 13 gid tri xac dinh diém bat dau cua phan phan tng dich chuyén khong
d6i trong phé phan tGng; S 1a hé sé nén; 7 1a hé sé diéu chinh do can voi gia tri

tham chiéu 7 =1 d6i voi d6 can nhét 5 %.
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Ti(s)

Hinh 1.7: Phé phén teng dan héi cho cdc logi nén dit tiv A dén E (@6 cin 5 %).

e Pho thiét ké S,(7) cho cac thanh phan nim ngang cta tac dong dong dat:
0<T<T5:S,(T)=a S{— —(%—EH (1.11)

3 T 3
Tg<T<T,:S,(T)=a 375 (1.12)
=a SET_C
To<T<Tp:SuTY °  q'T (1.13)
2 pa,
:a9325 TCZTD
Tp <T:S,(T) q T (1.14)
2 Bay

Trong d6: ag, S, Tc, Tpnhu da dinh nghia trén; Sy(7) la pho thiét ké; ¢ 1a hé sb tmg
xtr; 312 hé sb tng voi can dudi ciia pho thiét ké theo phuong ndm ngang, £=0,2.
1.3.2.3. Cdc tham sé6 anh hwéng vao phé thiét ké trong tiéu chuin TCVN
9386:2012

o Vé hé s img xir q

Hé s6 ung xir ¢ biéu thi mot cach gan dung ty s gitra luc dong dat ma két cau
s& phai chiu néu phan tmg ctia nd 13 hoan toan dan hoi véi ty sd can nhét 5 % va
luc dong dat c6 thé sir dung khi thiét ké theo md hinh phan tich dan hoi thong
thudng ma van tiép tuc bao dam cho két cAu mot phan tng thoa man cic yéu cau
dit ra. Gia trj ctia hé sb tng xtr ¢ trong d6 ¢ xét téi anh hudng cia ty sd can nhdt
khac 5% cua cac loai vat liéu va hé két cdu khac nhau.

Hé s6 ung xir ¢ con phy thudc cac tham sb phan anh vuot do bén, tinh déu din
trong mit bang, tinh déu dan hay khong déu dan trén chiéu cao, phan anh dang pha
hoai chiém uu thé trong hé két cau c6 cac tuong chiu luc, phan anh c6 hodc khong
ké hoach dam bao chat lugng trong thiét ké va thi cong dugc dua vao 13 cac hé sb
xéac dinh hé sb tng xir ¢, cac hé sd nay 1a cac tham sb ¢6 tinh mo can xét.

Tiéu chuan TCVN 9386:2012 quy dinh ddi voi thanh phan thang dtng cua tac
dong dong dat, hé sé g xir ¢ néi chung c6 thé 14y nho hon hoic bang 1,5 cho moi
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loai vat li€u va hé két céiu, viéc léy gia tri ¢ 16n hon 1,5 theo phuong théng ding
can duoc 1y giai thong qua phén tich phu hop. Véi cac quy dinh nhu vy, ¢ 1a mot
dai luong mo.

Céac phan trong tiéu chuan TCVN 9386:2012 quy dinh bang 15i vé hé sb tng
Xt cu thé, dua ra xac dinh hé sb hé sb co ciu déo xac dinh cho ca hai so d6 phan
b tai trong ngang. Cac co cau déo phai phu hop véi cac két cau dung dé xac dinh
hé sd tng xtr ¢ st dung trong thiét ké. Gia trj ctia hé sd ing xtr ¢ c6 thé khac nhau
theo cac hudng nam ngang khac nhau cua két cdu, mic du su phan loai cp déo két
ciu phai nhu nhau trong moi huéng. Vay hé sb tmg xtr ¢ cua hé 1a mot sd “mo”,
khi da c6 thong tin vé hé, vé ciu tao bd tri thiét ké c6 thé xac dinh hé sb déo q
trong 1 khoang dugc néu theo cac can trong tiéu chudn.

Gié trj co ban cta hé sb ung xu gy, cho hé cé su déu din theo mit ding
q=qo.k, > 1,5 trong d6 ¢, dugc xac dinh theo gia tri trong bang tra theo mo ta bang
101 vé loai két cdu. Nhu vay phai kiém tra d6 déo két cau thich hop cua cac cau
kién chiu lyc cling nhu cta toan bo két ciu, co xét toi yéu cu do déo két cAdu mudn
co, phu thudc vao hé két cAu di chon dua vao hé sb ung xu, mdi cong trinh s€ co
gia tri khac nhau do vay hé sd img xtr ¢ ctia hé 1a mot s6 “mo™.

Nhiéu nghién ctru da chi ra cac cong trinh c6 do déo khac nhau cho cAu tao
nat, so d6 két ciu, bd tri cdu kién trén mit bang vi vy hé sé Gng xir nim trong
khoang theo céc can trén, dudi khong phéi 1a mot gia tri cho dugc trong bang tra
cua tiéu chuan thiét ké.

e Tham s6 dinh gia toc nén a,

Dinh gia téc nén tham chiéu do co quan Nha nudc cd tham quyén lya chon cho
ting ving dong dat, twong tmg véi chu ky 1ap tham chiéu Tycg cua tic dong dong
dat dbi voi yéu cau khong sup d6 (hoic mot cach twong duong 1a xac sudt tham
chiéu vuot qué trong 50 nam, Pycg). Hé sé tam quan trong 3 bang 1,0 dugc gan
cho chu ky lap tham chiéu. Gia toc nén thiét ké a, (don vi g) trén nén loai A sé
bing agr nhan voi hé s6 tAm quan trong ¥ (tirc 1a a, = y.age) [5] (khi quy d6i don vi
(m/s”) can nhan thém hé s gia tdc trong truong g).

Trong truong hop khéng cé nghién ctiu vi phan dong dat khu vuc xay dung,
gia toc nén cuc dai a,. duoc xic dinh theo Phu luc G, H va I cia TCVN
9386:2012 - Thiét ké cong trinh chiu dong dat [5].

Nguy co dong dat duoc mo ta dudi dang mot tham sd 13 dinh gia tc nén tham
chiéu agr trén nén loai A duoc Iy tir ban d6 phan ving gia toc nén lanh tho Viét
Nam. Trong d6 ¢ chu thich trong tiéu chuan: “Trong tiéu chudn nay, dinh gia toc
nén tham chiéu agr trén lanh thé Viét Nam dwoc biéu thi bcing cdc duong dcfng tri.
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Gia tri ag gitta hai duong dang tri dwoc xdc dinh theo nguyén tdc néi suy tuyén
tinh. Tir dinh gia toc nén c6 thé chuyén déi sang cdp dong ddt theo thang MSK-64
hodic thang MM dwa vao bang chuyén doi cho trong Phu luc I, Phan 17 [5]. Do vy
tham sd nén trong mdt dia danh khong 13 s6 liéu tat dinh, tham s6 gia téc nén 1a
tham sb dugc xac dinh theo khoang agRJ <ag< agR2 Trong d6 agRJ , agR2 la cac gia tri
can bién ciia viung dia danh bé tri cong trinh theo phuong phép tham chiéu agp trén.

o Vé hé so tam quan trong céng trinh v, trong phdn loai cdc céng trinh

Vé phén loai phan cip cong trinh duoc Quy dinh tai Phu luc F Phan cép, phan
loai cong trinh xay dyung [5] duoc chia 1am 4 cap tir cAp I dén cdp IV theo mirc do
tam quan trong 7, vo1 cac hé sb 7=1,25 cho cép I, =1,0 cho cép I, = 0,75 cho
cap I1I, voi cap IV khong yéu cau tinh toan khang chan, chi yéu ciu cau cau tao.

o Vé cdc tham sé theo phdn logi vung dat hodc dia diém

Gia tri ctia chu ky Tp, T va Tp va cta hé s6 nén S mé ta dang phd phan tng
dan hoi phu thudc vao loai nén dat, néu khong xét to1 dia chét tﬁng sau duogc xac
dinh theo md ta dat nén véi 30m dat trén bé mit. Trong ti€u chuan néu: “Viéc ké
dén anh hwéng nay con cé thé thuc hién bang cach xem xét thém anh hweong cia
dia chdt tang sdu t6i tdc dong dong dat”. Quy dinh cia tiéu chuan con kha “mo”
cho xéc dinh céc hé sb.

bic diém dong dat cua dia diém x4y dung cong trinh. Yéu tb nay thudc pham
tro diéu kién tu nhién, thay d6i tiy ting didu kién dia chét, tung ving dia
danh. Cac loai nén dat A, B, C, D va E duoc mé ta bang cac mat cat dia tang, cac
tham sb cho trong Bang 3.1 TCVN 9386:2012. Nhan dang nén theo song cit hodc
s6 liéu SPT, trong d6 nhiéu khu vyuc c6 dia ting thay d6i manh, sé liéu SPT trung
binh trong khoang ting su ctia nén cho 2 gia tri xac dinh 2 dang nén trong 1 cong
trinh. Bang phan loai nén dt ¢ tinh mo rat rd, vi chi xac dinh trén 1 khoang kha
rong hay 1/2 khoang, tiéu chuan quy dinh 2 loai nén dét (S1, S2) can c6 nghién ctru
riéng, con xét dén kha niang cong hudng song truyén (Tran dong dat cd6 d6 manh
8,1 do Richter ¢ thanh phé Mexico City nam 1985 tdm chan cach 320km giy anh
huong 16n dén nha 8-20 tang, dat nén cong hudng soéng truyén qua méi trudng
tram tich ctia nén thanh phd).

Cac tham sd gia tri mdé ta nén dat duoc xac dinh theo bang 3.2 TCVN
9386:2012, cac bang nay dugc chia lam 5 loai nén dugc mod ta theo loai nén [5].
Tuy nhién cac tham sé cta phd phan tng dan hdi khong duoc xac dinh qua phuong
phap xac suat-thong ké tai cac ving dat nghién ctru theo cach xac dinh phd phan
tmg dan hoi cta tiéu chuan Eurocode 8. Cac tham s6 dugc mo ta theo tiéu chudn
Eurocode 8.
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1.3.2.4. Luwgce do tinh todn két cdau nha chiu dong ddt theo TCVN hién hanh

Xéc dinh so do, xay
dung cac s liéu mo
hinh

Buécl —»

Buéc? —»| Xacdinh céc tham s6 ngu nhién (vat liéu, tai
trong tinh tai, hoat tai)

!

Xéc dinh cac tham sé vé dong dat bao gom:
- Gia tc nén a,;
- Thong sd nén S, T, Tc Tp
- Hé sb tng xt ¢;
-Hésb ...

v

Xéc dinh lyc dong d4t, tinh toan noi luc dong
dat gay ra (theo cac phuong phap tinh tac
dong dong dat trong tiéu chuan).

T hop noi luc, chuyén vi dong dat vai cac

Buéc5 —— thanh phan ndi lyc cia cac tai trong khac

Bu6c3 —

Budéc4 —

Khong dap ting

Tinh toan thiét ké, kiém
tra danh gia két cAu nha
theo céc tiéu chi quy
dinh d6i voi nha

Buéc 6 —

Két cau dap ing moi dicu kién tong the, bén,
on dinh, chuyén vi, lién két v.v...)

Hinh 1.8: So dé khéi tinh khd nding chiu lyc ciia két cdu nha chiu déng dit
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- Nhitng van dé phu thudc vao cdc tham sé trong tinh todn két cau nha:

+ Tham s xay dung mod hinh: Tiét dién (ddc trung hinh hoc: thanh, ban san,
vach v.v....), lién két (cimg, khop, dan hdi v.v...)

+ Tham sd vé vt liéu va tai trong: Vat liéu (m6 dun dan hoi, cuong do v.v..), tai
trong tinh tai (tai trong ban than hé két ciu, tai trong san, tai trong tudng, vach
ngan v.v...), tai trong hoat tai (hoat tai dung, hoat tai gi6 tinh, gi6 dong, tai trong
hoat tai tap trung tinh, dong, nhiét do v.v....)

+ Tham sé vé tai trong dic biét: Tai trong dong dat (gia toc nén, loai nén, hé sd
g xir ctia két cdu v.v...), tai trong nd v.v...

- Anh huéng ciia cac tham sé dén két qud tinh todn:

Céc tham s6 trong tinh toan két cdu c6 c¢6 3 thanh phan nhu sau:

a) Tham sé tat dinh: Kich thudc hinh hoc, cudng d6 vat lidu v.v....

b) Tham sb ngéu nhién: M6 dun dan hoi, tai trong tac dong tinh, dong, nhiét dg,

thuong xuyén, khong thuong xuyén v.v....
¢) Tham s6 md: Céac hé s6 vuot tai, 4 déo (hé s ung xir ¢ cua hé két cau), hé
s6 tin cdy, cac hé sd xac dinh tai trong dong dat v.v....
1.4. Tong quan vé phan tich mo két cau

Tir ddc diém bai toan tinh toan khang chén cé du cac yéu td tit dinh, ngiu
nhién va mo ciing nhu d6 phuc tap cia két cdu cong trinh xay dung nén luan an
phai lua chon phuong phdp Monte — Carlo cai tién dé phan tich két ciu thay cho
phuong phéap Monte — Carlo ¢ dién (chi chira bién tat dinh va ngiu nhién), ciing
nhu cac phuong phap tdp mo khac nhu cua Zadeh, Ben Moller,.v.v..

1.4.1. Tinh hinh nghién ciru ngoai nwoc

- Nam 2001, Siu-Kui Au, James L. Beck di cho cong bd cong trinh
“Estimation of small failure probabilities in high dimension by subset simulation.”
Trén Probabilistic Engineering Mechanics [55].

Trong do tac gia da dung k¥ thuat mo6 phdng tdp con (subset simulation) dua
trén thuat todn Metropolis dé chuan bi dau vao, sau d6 stra d6i mot sé thu tuc dé giai
bai theo phuong phap Monte — Carlo thong thudng, chua dé cap dén cac bién mo.

- Nam 2003, ciing cic tic gia trén dd cho xuit ban cong trinh “Subset
Simulation and its Application to Seismic Risk Based on Dynamic Analysis”’[56].
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Trong d6 céc tac gia da dung ki thuat “mo phong tap con” dé giai bai toan cta
cong trinh thity chiu dong dat, d xét cac dang pha hoai khac nhau cua cong trinh.
Céc tac gia da dung kha sau cac 1y thuyét toan hoc (Markov chain Monte Carlo
simulation) va mot s6 gia thiét khac cua qué trinh ngiu nhién (chua ding qua trinh
mo), cac tac gia da cai tién thuat toan (Modified Metropolis — Hastings algorithm).
Ngoai ra cac tac gia con trinh bay Iy luan “danh gia moé phong Monte — Carlo”, dé
danh gia cac xac xudt can tim.

- Nam 2004, Xinggang Bai, Shorab Asgarpoor cho xuit ban cong trinh “Fuzzy-
based approaches to substation reliability evaluation” [57].

Trong d6 cac tac gia dung k§ thuat mo phong Monte — Carlo dé nhan duoc chi
sO d6 tin cdy theo phan bd kha ning (possibility distribution) ctia chi sb do tin cay.
Do c6 bién md tham gia, tac gia da dung 1y thuyét kha ning, mot thuyét dung 1y
thuyét tap mo.

- Nam 2007, G.I. Schuéller cho xuat ban cong trinh “On the treatment of
uncertainties in structural mechanics and analysis™ [58].

Trong d6 tac gia da dung cac gia thiét chi quan vé cac tham sé khong chéc
chin (uncertainties) trong co hoc két ciu dé suy luan va danh gia, dé mo rong
phuong phép ¢6 dién cua 1y thuyét xac sudt, tac gia ciing goi d6 1a phuwong phap
Monte — Carlo cai tién.

- Nam 2004, Berd Moller, Michael Beer cho xuit ban cudn sach “Fuzzy

Randomness: Uncertainty in Civil Engineering and Computational Mechanics” -
Spinger 2004 [59].

Trong d6 cac tac gia da trinh bay 1y do phai ing dung 1y thuyét tip mo vao tinh
toan két cau, phan tich md két cdu, 1y thuyét ngau nhién mo va tng dung v.v..

Céc tac gia da dua ra phuong phap gan diung “t6i vu mirc ¢ dé tim ham thudc
bang cach giai mot s6 bai téi wu tat dinh, c6 18 d6 13 quyén sach dau tién viét vé
phan tich mo két cu. Trong do cac tac gia di trinh bay su can thiét, cac dang bai
toan c6 tham s6 mo, phuong phap giai (bao gdm phuong phap Monte — Carlo). Rt
tiéc trong d6 cac tac gia da gia thiét moi tham sé dau vao 1a mo boi vay mudn ap
dung phai bién d6i cac tham sé tit dinh va ngiu nhién (nhu: mé dun dan hoi E) vé
mo, viéc nay khong don gian ddi véi cac k¥ su, ngoai ra con dung rat nhiéu gia
thiét toan hoc chat ché, kho danh gia sai sd [59, 60].
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Cai quy gia ciia quyén sach nay 1a di tong két va danh gia kha day du cac tai
lidu vé phan tich mo két cdu trude nam 2004,

- Nam 2010, L. Farkas, D. Moens, D. Vandepitte, W. Desmet da cong bd bai
bao “Fuzzy finite element analysis based on reanalysis technique” [63].

Trong d0, céac tac gia déu nhic dén va danh gia phuong phap phan tir hitu han
mo di cong bd trude d6 va dua ra dé xuit ctia minh, song ciing chi 1a budc dau va
qua phuc tap, viéc ap dung thuc té gip kho khan, chuong trinh tinh két ciu mo
chua thanh chuong trinh thuong mai.

- Nam 2011, M. Moghaddasi, M. Cubrinovski, J.G. Chase, S. Pampanin, A.
Carr di coéng bd bai bao “Effects of soil-foundation—structure interaction on
seismic structural response via robust Monte Carlo simulation” [95]

Trong d0, cac tac gia da nghién ciru cac tic dong cua dt nén — mong — két cau
vé phan tng dia chan cta két cu, thong qua mo phong bang phuong phap Monte —
Carlo.

- Nam 2017, Carlo Del Gaudio, Paolo Ricci, Gerardo M. Verderame, Gaetano
Manfredi di cong bd bai bao “Urban-scale seismic fragility assessment of RC
buildings subjected to L'Aquila earthquake” [96]

Trong d6, cac tac gia dd nghién ctru dé cap sy ngau nhién trong tac dong dong
dét, dac tinh vt li¢u, thong s6 mo hinh va ngudng gidi han dugc tinh toan thong
qua k¥ thuat mo phong Monte — Carlo, xay dung cac dudng cong phd tinh toan du
doan céc kich ban thi¢t hai do tac dong dong dat.

- Nam 2018, Gian Felice Giaccu, Luca Caracoglia d3 cong bd bai bao “Wind-
load fragility analysis of monopole towers by Layered Stochastic Approximation-
Monte - Carlo method” [97]

Trong d0, cc tac gia mo ta thuat toan sé mdi dé moé phong phan tmg dudi tac
dong dong chay hon loan cua gio 1én cong trinh thap, sir dung thuét toan Monte —
Carlo ngau nhién phan 16p (LSAMC).

1.4.2. Tinh hinh nghién cvuru trong nuéc

- Nam 2016, Lé Xuan Huynh va Nguyén Hung Tuan, di cho xuét ban tai liéu
chuyén khao [24] “ D¢ tin cdy cua Két cau xdy dung. e Fuzzy finite element

Algarithm. e Fuzzy Reliability”
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Trong d6 céac tac gia danh nhiéu trang cho phan tich mo két cdu, ching han
Chuong 3: Phuong phép phan tir hitu han tham s6 mo, Chuong 4: Phén tich dong
luc hoc cho mé hinh mo.

Phuong phap Monte — Carlo dugc cac tac gia dé cap dén, song phan 1on thuat
toan duoc dung 13 cac dé xuat vé tinh két cdu khung theo phuong phap “mirc toi wu
. Cac bai toan dit ra phan nhiéu 1 cac bai toan ctia Co hoc két cau, chua dé cap
dén cac bai toan duoc tinh toan theo cac tiéu chuan thiét ké.

- Niam 2006, Nguyén Vin Pho, Nguyén Dinh Xan, Nguyén Thac Vil ¢ cong
trinh “Mo hinh giao thoa trong phan tich mo két cau” [25].

Trong d6 céc tac gia di dé xuat bién d6i mo vé ngiu nhién dé tinh chung trén
mdt so do tinh gitta md va ngau nhién.

- Nim 2013, Nguyén Vin Phé, Nguyén Xuan An c6 cong trinh “Phuong phap
Monte — Carlo cai tién va tinh toan cong trinh” [23].

Trong d6 céc tic gia da trinh bay thuat toan dé tinh két ciu véi dau vao c6 chira
3 loai tham s6: tat dinh, ngu nhién va mo, dudi dang ¥ tuong, chua di vao cu thé.

- Niam 2017, Nguyén Vin Pho, Vii Trong Huy c6 céng bd cong trinh “Tinh
toan cong trinh chiu dong dat baing phuong phap Monte — Carlo cai tién” [19].

Trong d6 da xét ti cac tham s6 mo cia tidu chuan thiét ké khang chan, mo hoa
no va tinh toan véi dau vao ngiu nhién.

- Nam 2019, Vii Trong Huy, Nguyén V& Thong, Nguyén Vin Phd c6 cong
trinh “Danh gia do tin cay Cong trinh chiu dong dat duoc thiét ké theo tiéu chuan
Vi¢t Nam 9386:2012” [20].

Trong d6 cac tac gia dd hoan thién thuat toan cong trinh chiu dong dét theo tiéu
chuan Viét Nam bang phuong phap Monte — Carlo cai tién va dua ra cac nhan xét
can thiét trong (mg dung.

- Nim 2021, Nguyén Vin Phé, Nguyén Vo Thong, Vii Trong Huy c6 cong
trinh “Tinh toan cong trinh chiu déng dat theo TCVN 9386:2012, c6 ké dén cac
dic trung bat dinh cua cac tham sd, bang cach sd hoa cac tham sd cua tiéu chuan
bang thuat toan Monte — Carlo cai tién” [21]. Tap chi xdy dung s6 2-2021.

- Nim 2021, Nguyén Vin Phé, Nguyén Vo Thong, Vii Trong Huy c6 cong trinh
“S6 hoa cac tham sé mo cua tiéu chuan TCVN 9386:2012 va céc tng dung” [32].
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Trong d6 céc tac gia d3 bo sung va hoan thién viéc sd hoa cac tham sd tiéu
chuan TCVN 9386:2012 béng cach phan loai dai lugng mo va s6 hoa nho d6 viée
g dung duoc dé dang hon.

- Nim 2019, Nguyén Vian Pho, Chu Thanh Binh c6 cong trinh “S4 hoa cac di
liéu phi ciu trac dé tinh toan cong trinh trong bdi canh bién ddi khi hau bang
phuong phap Monte — Carlo cai tién” [35]

Trong d6 céc tac gia da trinh bay trong bdi canh bién doi khi hau, hai dic diém
ctia bién doi khi hau 13 bat thuong va cuc doan, khong thé dung duoc phuong phap
Monte — Carlo ¢6 dién ma phai cai tién va budc dau dd dua ra mot sb cai tién vé
chon dau vao theo miu toan thé, xir 1y thong ké co trong so.

o Mot s6 ludn an tién sy trong nude sir dung Iy thuyét tdp mo phwong phdp
Monte — Carlo va phwong phdp Monte — Carlo cdi tién:

- Nguyén Pinh Xan (2005): Panh gia do tin cdy cua phan tr két cau trong
truong hop s liéu mo. Luan an tién si k¥ thuat — Pai hoc Xay dung

Luan an dua ra mot quy trinh danh gia d6 tin ciy cta phan tir két cAu trong
truong hop s6 lidu mo, g dung tinh toan sd licu.

- Lé Cong Duy (2014): Mot phuong phap danh gia mirc d6 an toan cua két cau
khung chiu tai trong dong theo 1y thuyét tip mo. Ludn an tién si ky thuat — Pai hoc
Xay dung.

Lu4n 4n c6 van dung va trién khai cong thire “Ty s dién tich” danh gia mac do
an toan két cu. Phan tich xay dung cac budc giai phuong trinh dai s6 tuyén tinh c6
tham s6 mo va ap dung giai bai toan phan tich tinh va dong két cdu bang phuong
phap PTHH c6 tham s6 mo.

- Nguyén Thanh Hung (2017): Bai toan chan doan k¥ thuat cong trinh trong
truong hop thiéu sé liéu va img dung cho dam bé tong c6t thép bi dn mon. Ludn an
tién si k¥ thuat — Pai hoc Xay dung.

Luan an ap dung phuong phap Monte — Carlo cai tién dé phan tich tinh toan
dam bé tong cbt thép bi an mon bang phuong phap PTHH véi cac sb liéu tat dinh
trong truong hop thiéu so lidu.

- Nguyén Hung Tuén (2015): Phan tich va danh gia mirc d6 an toan cta két cau
khung phang nhiéu tang trong trudong hop thiéu thong tin vé tac dong va dic trung
ctia két cu. Luén an tién si k¥ thuat — Pai hoc Xay dung.
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Lu4n an phan tich tinh va dong két cau hé thanh c6 tham sé dau vao 1a cac sb
mo tam gidc can, xay dyng trinh ty tinh todn, ing dung danh gia mirc do an toan
két cdu khung phang nhiéu ting chiu tic dung dong.

- Chu Thanh Binh (2014): Mot phuong phéap gan ding tinh d6 tin ciy cta cong
trinh dao dong chiu tai ngiu nhién, c6 ké dén cac sai 1éch ngiu nhién cua cac tham
s6 vat liéu va hinh hoc. Luén 4n tién si k¥ thuat — Pai hoc Xay dung.

Ludn 4n d& xuat mot phuong phap gan dung tinh do tin ciy ciia mot s6 dang két
cu, phan tich dg tin cdy mdt s6 bai toan dong luc hoc cong trinh dang dam, khung,
tdm co ké dén sai léch ng?tu nhién cua cac tham s vt liéu, hinh hoc va diéu kién dau

vao.
1.4.3. Nhin xét

- Céc anh huong va tac dong cta dong cua dong dat 1én cong trinh dugc nghién
ctru dd c6 nhimg budc tién dai trén con duong ché ngy dong dat va c6 nhidu thanh
tiru dang ké. Mic du vay, song van phai ra quyét dinh trong truong hop thiéu thong
tin, du bao chu quan. Véi bai toan dau vao khong xac dinh, qua thuat toan bat ky
dau ra ciing khong xac dinh, bai toan vé dong dat cling nhu vay.

-Ttr nhitng diéu trén ta thdy du & trang thai hién dai thi con nguoi khi giai
quyét van dé dong dit van 1a quyét dinh trong trudng hop bat dinh, nghia 13 1am
viéc v6i cac thong tin khong chic chin. Piéu d6 phan anh ngay trong céc tiéu
chuan khang chan hién dai.

- Phuong phap Monte — Carlo va phuong phap Monte — Carlo cai tién c6 nhiéu
vu diém dung dé tinh toan két ciu, cac nghién ciru da dua ra phan tich tinh toan
dbi véi bai toan co hoc két cau, nghia 1a tinh ni1 lyc khi cho tai trong, chir khong
phai tinh toan thiét ké cong trinh chiu déng dat, xac dinh luc dong dat trude, xac
dinh ndi lyc sau.

1.5. Cac két qua da dat dwoe tir cac cong trinh nghién ciru

Ttr tong quan vé tinh hinh nghién ctru trong nudc va trén thé gidi vé van dé
luan 4n nghién ciru, C6 thé thay rang cic két qua chinh duoc thé hién thong qua
cac cong trinh nghién ctru da cong bd dén thoi diém nay chu yéu la:

- Céc phép bién d6i md vé ngdu nhién dé tinh chung trén mot so do tinh, thuat
toan dé tinh két cAu véi dau vao c6 chira 3 loai tham sb: tat dinh, ngﬁu nhién va mo
trong cac nghién ctru 1y thuyét.
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- Phuong phap Monte — Carlo va phuong phap Monte — Carlo cai tién c6 nhiéu
vu diém dung dé tinh toan két ciu, cac nghién ciru da dua ra phan tich tinh toan
ddi voi bai toan co hoc két cdu, mot sd két cau don 1é. Chua co nghién clru Ung
dung vao bai toan tinh toan tong thé cong trinh d6 1a xay dung sb liéu dau vao va
phan tich giai mo cac s6 lidu thu duoc d6i véi tong thé cong trinh theo tiéu chuan.

- Gia tri cac tham s trong biéu dién cua tac dong dong dat. Nhin chung cac két
qua s liéu phong phu, cac gia tri dugce xay dung trong tiéu chuan theo cac mé ta
quy dinh diéu kién cu thé hodc quy dinh trong mot khoang. Mot sé nghién ctru da
dé cap vé cac so liéu tham sb biéu dién tac dong dong dat chuyén sau phan ra nhiéu
cach xac dinh cu thé & mot sb truong hop, song nghién ctru méi chi dimg lai ¢
phan tich tham s6 cu thé dé nhan ra cac cach lwa chon tham sé dong dat cho trudng
hop cu thé chua thanh mdt phwong phéap chung.

- Tiéu chuan thiét ké cong trinh chiu dong dat cua Viét Nam ciing nhu tiéu
chuin cic nude co quy dinh phuong phap tinh dong dat theo phd thiét ké 1a phd
bién trong giai doan hién nay, tinh toan phan tich dan hoi nhung c6 xét dén su 1am
viéc ngoai mién dan hoi théng qua hé sb tmg xtr ¢, phwong phap nay muc dich dua
vé tinh don gian cho nguoi thiét ké. Vi cac tham sé dong dat quy dinh dé tinh
toan ham pho thiét ké, lién quan dén cac tham sb xac dinh ham pho thiét ké S,(7) 1a
ag (y; va agg), q, S, Ty, Tc, Tp, cac tham $b nay cua tiéu chuian TCVN 9386:2012
cling nhu tiéu chudn cac nudc dua ra cac can gia tri xac dinh theo mo ta va cho
chon theo chu quan cua ngudi thiét ké va chu dau tu. Tuy nhién v6i quy dinh chon
cha quan s& dan dén két qua theo y chil quan cua sb liéu chon.

1.6. Cac van dé tieép tuc nghién ciru cia luin an

- Nghién ctru cac gia tri cac tham sd trong biéu dién cia tic dong dong dat
trong tiéu chuan TCVN 9386:2012. Nhan dién, phan loai, s6 hoa (tim ham thudc)
cac tham s6 mo va bién ddi twong dwong vé dinh luong gitta tham s6 mo véi cac
tham s6 khac dé phuc vu tinh toan cong trinh xay dung trong ving dong dat.

- Nghién ciru phuwong phap Monte — Carlo cai tién (mg dung vao bai toan tinh
toan cong trinh chiu dong dat theo tiéu chuan TCVN 9386:2012. P6 1a dua ra
nhiing quy trinh tinh toan dé tinh toan két hop duogc gitta khach quan (sd liéu thuc)
va chi quan cta nguoi thiét ké (du bao chu quan, cic kich ban riii ro), giai quyét

van dé trong tinh toan bai toan c6 chtra tham s6 ngau nhién va m¢ st dung cach
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tinh toan phan tich cong trinh chju dong dat bang pho thiét ké dung cho phén tich
dan hoi trong ti€u chuan TCVN 9386:2012. Pua ra so d6 sb tinh két cdu chiu dong
dat theo TCVN 9386:2012 ¢6 ké dén cac tham sé md cia tiéu chuan bang phwong

phap Monte — Carlo cai tién.

- Tiép tuc nghién ctru, 4p dung phuong phép tinh toan theo thuét toan dé xuét,
nghién ctru véi ndi luc, chuyén vi véi mot s hé két cau cong trinh nha (thap tang
va cao ting) qua tinh toan theo thudt toan dé nghi va so sanh véi thuat toan tit dinh

hién hanh ctia mot s6 dang cong trinh nha dé dwa ra nhan xét va kién nghi.
1.7. Nhén xét chwong 1

- Trinh bay mot sb6 dai lugng déc trung cua dong dat nhu: gia tbe cuc dai,
chuyén dong ctia nén dat khi xay ra dong dat va pho phan tmg trong tinh toan dong
dat, da chtng to rang hiéu biét ctia con ngudi vé dong dat con rat han ché, vi dong
dat mang dic trung ngiu nhién, bat dinh, khong rd dinh tinh, dan dén mot sd quyét
dinh dugc dua ra trong tinh trang thiéu thong tin hodc thong tin khong du tin cay.

- Gi6i thiéu tiéu chuan thiét ké khang chan cta thé gidi va Viét Nam cung cac
tham s6 trong tiéu chuan thiét ké. Cac tham sé dong dat trong tinh toan két cau co

thé tam thoi chia thanh 3 loai:
a) Tham s tit dinh: Kich thudc hinh hoc, cudng d6 vat liéu.v.v. ..
b) Tham $0 ngﬁu nhién: M6 dun dan hoi, tai trong tinh va dong.v.v...
¢) Tham sé mo: Gia toc nén, hé sd tng xtr ¢, hé s6 nén, gi6i han cta chu ky.v.v...

Viéc phan loai tat dinh, ngiu nhién va mo 1a twong ddi, c6 thé phan loai theo
cach khac.

- Téng quan vé phan tich mo két cu, cac tic gia da phan tich va giai quyét cac
van dé cua minh trong bdi canh bién ddi khi hau véi dic diém 1a bat thuong va cuc
doan, khong dung duoc phuong phap Monte — Carlo ¢6 dién, budc dau phai dua ra
mot sd cai tién vé chon dau vao theo mau toan thé, xtr 1y théng ké ¢ trong sb,

hoan thién thuat toan phan tich mo két cau.
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CHUONG 2. PHUONG PHAP MONTE - CARLO VA PHUONG PHAP
MONTE - CARLO CAI TIEN TRONG TIiNH TOAN KET CAU

2.1. Mé dau

Phuong phap Monte — Carlo 1a mot phuong phap s6 c6 thé ap dung dé phan
tich hé théng phrc tap, phan tich két cdu chi 14 trudng hop riéng.

Ciing gidng nhu cac phuong phap phan tich hé thong khac, né ciing co
nhitng wu va nhuoc diém. Cac vu va nhuoc diém d6 1a do ban chit cia phuong
phap hay do gip nhimg bai toan méi, can phai cai tién phwong phap hién cé, do
vay hinh thanh mot sd cai tién phuong phap va hién nay déu duoc goi 1a Phuong
phap Monte — Carlo cai tién.

Trong chuong nay, tdc gid luan an xin trinh bay phuong phdp Monte —
Carlo va cac cai tién, dé co thé giai duoc cac bai toan phan tich két ciu co chira
déng thoi 3 loai tham s6: tat dinh, ngﬁu nhién va mo. Cac phén chinh ctia chuong
IT gdm ¢6 02 phan chinh:

Phan I: Phuong phap Monte — Carlo (M-C)
- Co s0 1y luan cua phuong phap Monte — Carlo.
- Thuat toan cua phuong phap Monte — Carlo, thi du.
- Uu va nhugc diém ctia phuong phap Monte — Carlo.
- So @6 4p dung phuong phap Monte — Carlo vao tinh toan két cau.

Phan II: Phuong phap Monte — Carlo cai tién
- Noi dung va co s& 1y luan cua cai tién.
- Thudt toan cdi tién, thi dy.
- Uu va nhugc diém ctia phuong phap Monte — Carlo cai tién.
- Cach khic phuc cac nhuoc diém.
- So dd ap dung phuong phap Monte—Carlo cai tién vao phan tich két cau.

2.2. Tinh toan két ciu bing phwong phap Monte — Carlo véi cac tham
s0 dau vao ngiu nhién

2.2.1. Phwong phap Monte — Carlo

2.2.1.1. Co so toan hoc cua phuong phap Monte — Carlo

Co so toan hoc cua phuong phap Monte - Carlo di c6 tir 1au, song dén nim
1949 danh tir “phuong phap Monte - Carlo” méi dugc dung trong toan hoc tinh
toan (Numerical Method). S¢ di nhu vay vi phuong phap Monte - Carlo doi hoi
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mot khéi luong tinh toan 16n. Cho nén né chi phat trién cung voi su ra doi va st
dung rong rai ciia may tinh dién tir [26]

Co s6 toan hoc ctia phuong phap Monte - Carlo 14 luat sé 16n cua 1y thuyét
xéc suit, cu thé 1a dinh 1y Bernoulli [27]

“Néu m 1a s6 1an xudt hién bién cd A trong n lan thir doc lap va néu xac suat

A s A A 5 X+ 1A 5 \ A M A Y LA A, M ~ A
de bién cd6 A xdy ra trong moi lan thtr 1a mot hang sé p, thi tan suat — s€ hoi tu
n

theo xac suét,té'i p khi n dan t6i vo cing”. , ’ ‘ ’

Luat s0 16n Bernoulli 1a co s& 1y thuyét cua dinh nghia thong ké vé xac suat ,
do d6 no ciing 14 co sé cho moi 4p dung cua dinh nghia théng ké trong thuc té.

Khi 4p dung phuong phap Monte - Carlo vao thuc té can luu y 2 didu kién sau:

- Tién hanh thtr nghiém hay quan sat do dac phai trong cing mot diéu kién
(song trong thuc té nguoi ta chdp nhan cac diéu kién gan ding)

-S4 thir nghiém (sb sb liéu) phai du 16n. PO chinh xac cua bai toan phu
thudc vao s s6 liéu. Vé mit toan hoc ngudi ta di danh gia duoc do chinh xac theo
s6 phép thir n trong mot sd diéu kién nhit dinh [26]

2.2.1.2. Noi dung co ban cua phwong phap Monte - Carlo

Piém mau chdt ciia phuong phap Monte — Carlo 1 chuyén bai toan ngau
nhién (hay dua vé ngu nhién) 13 cic bai toan c6 chira cac tham sé ngiu nhién vé
mot tip cic bai toan tat dinh, bang cach thay dau vao ngau nhién bang mot tap dau
vao tat dinh. Viéc thay thé nho cac thuat toan tim sé gia ngiu nhién (pseudo
random) [50].

Céc sb gia ngdu nhién duoc cic nha nghién ciru tao ra bang cach ngiu nhién
ndo d6 (xin trinh bay chi tiét & phan sau). Cac sb gia ngiu nhién 13 cac gia tri roi
rac nam trong khoang xac dinh cta dai lwong ngiu nhién, mdi gia tri roi rac gan
lién voi mot gia tri cia ham mat do xac sudt f{x) (Hinh 2.1).

o Xy X3 X3 X, X

Hinh 2.1: Ham mdt dp xdc xudt

Nghia 14 tao ra duoc cip céc sb (x;, f{x), i=1, 2, ...
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Pé thay thé dai luong ngiu nhién bang cac s6 gia ngiu nhién cic nha théng
ké da day cong nghién ciru dé dua ra mot luoc do tong quat, nham tao sd gia ngiu
nhién cua mot dai lwong ngiu nhién c6 phan phdi bat ky.

Luoc d6 nay ¢6 2 bude chinh sau:

- Budc 1: Tao sd gia ngiu nhién u; cia bién ngiu nhién c6 phan phdi déu
trén [0, 1], tr 46 chuyén sb gia thu duoc vé sb gia ngau nhién z; trén doan [a, b] 14
mién xac dinh cua dai lvong tham gia bai toan theo cong thirc: z; = a + (b — a).u;

Nhu vay chi tao s gia u; trén [0, 1] v6i phan phdi déu 1a ta co sb gia z; trén
[a, b] cho mdt dai luong bat ky.

- Buéc 2: Tinh gia tri miu x; cta dai lugng x voi ham phan phdi xac suét
Fy(x) trén [a, b], ¢ tha nghiém trén may tinh theo cong thirc: x = F'(z,), trong d6
F. ' 1a ham nguoc cua F,.

Nhu vay khi c6 u; trén [0, 1] ta ¢ z; trén [a, b], tir z; ta c6 x;, nghia la ta co )
liéu mau (s6 gia ngdu nhién cua dai lugng c6 ham phan bd trén [a, b]). Qua trinh
tinh toan duoc thuc hién theo so dd sau:

Tao sd gia ngau nhién u; v6i phan phdi déu
trén [0, 1]

A\ 4
Tinh s6 gia ngau nhién trén [a, b] theo cong
thtccz;, =a + (b —a).u;

Tinh s6 mau ngiu nhién x; cho dai luong
ngau nhién c6 ham phan phdi F,(x) theo
cong thic x, =F'(z,)

Hinh 2.2: So dé cdc buwéc tao 5o gid ngéu'nht:én ctia mét dgi lwong ngdu nhién cé
phédn phaoi bat ky

Ghi chu:

- Véi mot dai luong ngiu nhién da c6 ham phan phéi £, (hay ham mat do,
vi FY = ff(x).dx) thi ta dé dang c¢6 x;, sau khi tim dugc $6 gia trén [0, 1] véi phan
phéi déu.

- Vi dai luong mo, néi chung khong c6 ham phan phdi, néu cé chi 1a chap
nhan gﬁn dang, viéc tim x; gdp kho khan.

-Bang s6 gia ngiu nhién dugc san sinh trén [0, 1] v&i phan phdi déu da duoc
gi6i thiéu trong nhiéu tai liéu, ngdy nay di c6 nhiéu chuong trinh dé tao s6 gia trén
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may tinh [50]. Xin din ra sau ddy mot cach tao sd gia ngiu nhién mot cach cd dién.

Theo [26], Noi - man di dé xuat cach tao s6 gia ngau nhién nhu sau:

Gia sir ta can 4 s6 ngdu nhién ¢ 4 s6 16 sau dau phay, sd dau tién 13 mot sd
duogc chon bt ky trén [0, 1]. Chfing han, R, = 0,9876. Dé thu dugc s thit 2 Ry, ta
binh phuong s thtr nhit R,> = 0,97535376 (n6i chung R,* ¢ 8 chir sé sau déu
phay). Ta chon 4 chit s6 giira trong 8 chit s6 sau ddu phdy cua R,* lam gia tri R, ta
c6 R, = 0,5353. Tiép tuc twong ty, binh phuong R, 1a R,* = 0,28654609 14y 4 chir
$6 & gilita ta c6 R; = 0,6546, tiép tuctuongtutacoR; (i=1,2,3,4,...)

Chu ¥ rang tap s gia theo thudt toan trén phu thudc vao gid tri R, (gid tri
mam — seed) va thudt toan sau do.

Theo [50], cac tac gia da chi ra rang, voi cac gia tri R; khac nhau sé& tao ra
cac tap sb gia khac nhau, trong cac tap tao ra c6 “cai tét”, “cai xdu” theo nghia do
chinh xac cao, thap. Do d0, nguoi ta khuyén cao, khi sir dung chuwong trinh tao sd
gia ngau nhién trén may can than trong.

Sau ddy 13 1 bang sd gia ngau nhién trén [0, 1] ¢6 5 sb 1é sau dau phay theo
phan mém tao s6 gia ngiu nhién online hstps.//www.calculator.net/random-number-
generator

Bang 2.1: Bang s6 gia ngiu nhién trén [0, 1]

0,31099 0,46015 0,26344 0,93890
0,57760 0,06416 0,84204 0,36574
0,55071 0,08834 0,32409 0,84378
0,31796 0,42918 0,49934 0,33116
0,85851 0,85976 0,39858 0,22159
0,53871 0,11432 0,54577 0,00841
0,94119 0,23245 0,40763 0,20526
0,72861 0,68625 0,22300 0,33879
0,53951 0,33018 0,51720 0,12604
0,56929 0,53902 0,42679 0,49661
0,13587 0,66312 0,31848 0,32290
0,82141 0,39967 0,64468 0,63503
0,94230 0,25279 0,03121 0,81538
0,48422 0,76089 0,33159 0,56049
0,72359 0,26285 0,07715 0,16802
0,87352 0,90196 0,08598 0,36662
0,15722 0,57968 0,58041 0,07349
0,15874 0,32801 0,01806 0,36598
0,08512 0,65457 0,64558 0,49590
0,07405 0,47274 0,50825 0,53079
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So db phuong phap Monte — Carlo ¢6 3 budc chinh.

Ta gia thiét rang bai toan da duogc thanh 14p va d3 c6 thuat toan giai véi cac
tham s6 dau vao tat dinh. Khi cac tham sé dau vao la ngu nhién, ta dung 10i giai
mot loat cac bai toan tat dinh, dé giai cho bai toan ngau nhién theo so d6 sau:

Chuyén dau vao ngau nhién cuia bai toan vé mot
Budce 1 > tap dau vao tat dinh twong duong, bang cac so gia
ngau nhién

\ 4
Thir nghiém trén may tinh véi timg dau vao tat
Budc 2 ——— | dinh, theo cac chuong trinh tinh toan két cau dé
c6 mot tap dau ra tat dinh (dap trng cua két cau )

\ 4
Xir Iy thong ké két qua thu duoc & budc 2 theo
Budc 3 ——> | yéu cdu cua bai toan dit ra ban diu (giai mo, tinh
chuyén vi, bién dang, tai trong 6n dinh...)

Hinh 2.3: So dé phwong phdp Monte — Carlo

2.2.1.3. Sai s6 ciia phwong phdp Monte - Carlo

Nhu d3 trinh bay & phan trén, phuong phap Monte - Carlo dua vao dinh 1y
Bernoulli. Vi s6 phép thir (hay sd lidu — két qua cua cac phép thir doc 1ap) du 1om,
nguoi ta lay gia tri trung binh thay ky vong, ldy tan suét thay cho xéac suat. Viéc
thay thé gan dung nhu thé da phat sinh sai so.

A, z‘Mf—é?

s A=

P(A)—%‘

Trong d6 M ¢ 1aky vong cua &, P(4) 1a x4c suat cuia hién twong ngau nhién A.
Theo [26,40], v&1 mot $6 gia thiét nguoi ta da chirng minh:

a <328

n

A, <3,/ P0=P)
n
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Trong d6 D(¢) 1a phuong sai cd thé thay thé bai udce lugng khong chéch,
_ 1 _
D) =S’ =n—2(§ -&)
Ll
Con P c¢6 thé chon gén ding 1a tan suat, néu chon P = 0,5 thi véi udc luong

gia, sai sO A, nhu sau:

3

2n

Trong [26] ciing d4 dua ra cac cong thirc danh gia sai sd.

A, <

Sau day ta xét sy phu thudc gitta A, A, v6i s6 phép thi n.

Chang han, dé danh gia A, yéu cau sai s6 &,

D(S)

n dugc xac dinh 1a s0 tron tur 3,/ —=> =6, suy ra n la s6 nguyén tron cia 5
n 1

<3 |P0=P)
n

Khi dachon A,=6, tasuyran

9D(S)

2

Do Azz‘P—ﬂ

n

Chang han chon p = 0,999 thi sai s6 1a

L_P) = 0’001’ suyran= M

I-p=0,001 =3
P=% n 0,001

A . 9p(1-
N 14 sO tron cua Lip)=8991
0,001

Néu chon P = 0,9999 thi N 13 nguyén sd tron ctia

9 (0.9999(1- 0.9999)

0,000 = 899910000

2.2.1.4 Nhan xét phuwong phap Monte — Carlo

- Mbi phép thir 1a mot 1an tinh toan riéng biét, khong tinh lap theo nghia lay
két qua budc trude bude 1am dau vao ciia bude sau, nén khong c6 sai sb tich lity.

- Khéi lwong tinh toan 16n, vi phai thi nghiém nhiéu lan trén may tinh.
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- Poi hoi phai thoéa min mot s gia thiét toan hoc chit ché, trong khi tap sb
liéu thu duoc trong thuc té kho dap tmg. Chang han, dé tinh toan phai c6 ham mat

a;Fx ) va tinh dugc £

X

d6 xac sult f(x) hay ham phan phéi F.(x) (f(x)=

- Theo Iy thuyét thong ké [27], ham phan phdi x4c suat F,(x) va ham mat do

X4c suit f(x) déu duoc xac dinh tir tap sb liéu thue nghiém. Hinh 2.4, 2.5.

Foo fix
1 -
o X - o) X
Hinh 2.4: Ham phdn phé'i F.(x) Hinh 2.5: Ham mdt dj f(x)

Pé tim ham mat d, ta 1ap biéu do tan suat xuat hién (theo gia tri ™ trén
n

ting khoang con), xap xi biéu do tin suat bang mot duong cong tron, ta c6 ham
mat d6. Song do biéu d6 tin suit phirc tap, khong thé xdp xi bang mot dudng
cong tron. Khi 6 duong tron xap xi c6 thé gip sai sb 16n.

Ly thuyét thong ké dua ra tiéu chuan phu hop dé danh gia [27] c6 hai tiéu
chuan phu hop dugc dung nhiéu 1a tiéu chuan K. Pearson x° va tiéu chuan Kon-

mo-go-rov.

Nhu d3 néu trén, dé tao ra sd gia ngiu nhién ta can c6 gia trj “mam”
(seed) dé khoi dong chuong trinh. Véi gia tri mam khéac nhau ta c6 tap sb gia
khac nhau. Viéc chon “mam” nhu thé nao 1a tét cling chua dugc nghién ctu
bang 1y luan, chi duoc chon theo kinh nghiém cta ngudi nghién cru. Do do,
nguoi ta khuyén céo khi str dung chuong trinh mau hién co dé tao sé gia ngiu
nhién can than trong [28]

Dé khic phuc thiéu sot trén, nhd ¢6 cac siéu may tinh, gin diy ngudi ta
dua ra ¥ kién tinh toan v&i nhiéu mam khac nhau, sau d6 13y gia tri trung binh
ctia két qua. Lam nhu vay thi khdi lugng tinh todn sd rat 16n va s mam phai du
16n.
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2.2.2. So'db 4p dung phwong phap Monte — Carlo vio tinh todn két cu

Buécl —

Budc 2 >

Thanh 13p bai toan phén tich két ciu c6 chira tham s tat
dinh va ngau nhién (khong chtra tham s6 mo)

Tim 101 giai tat dinh ctia bai toan néu ra, khi “tat dinh hoa”
cac dai luong ngau nhién (du 1a ngau nhién song chi chon
mot mau xac dinh cta céac bién dau vao dé giai)

A 4

Buoc 3

Tim s6 gid ngau nhién, theo cac chuong trinh thwong mai san co.

'

Bu6éc4 —*

Chuyeén tir cac so gia ngau nhién trén [0,1] vé sO gia ngau
nhién trén [a,b].

A

Buéc5 —»

Tim cac s0 gia ngau nhién ung vdi cac phan bd xac suat cua
cac tham s0 cua bai toan.

A4

Buéc6 ———»

Ttr cac s6 gia ngau nhién thu duoc (né 1a cac gia tri tat dinh
roi rac trong khoang xac dinh), thanh 1ap cac dau vao tat dinh
(cac t6 hop kha di) cta bai toan.

A4

Budce 7 - >

Tinh toan thir nghiém trén mdy theo cac dau vao tit dinh kha
di, dé c6 mot tap dau ra

A\ 4

Bu6c8 ——*

Xt ly théng ké tap két qua thu duoc (tim ham phan phdi hay
ham mat do xéac suét tir biéu dd tan suét, tim do tin cay theo
tan sudt v.v...), theo yéu cdu cua bai toan ban dau.

Hinh 2.6:

So dé tinh két cdu bang phwong phdp Monte — Carlo
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2.3. Tinh toan két cAu bang phwong phap Monte — Carlo cai tién véi cac
bién dau vao ngiu nhién va mo

2.3.1. Phwong phdp Monte — Carlo cdi tién

Nhiéu bai toan trong thuc té, dic biét 1a trong bdi canh bién d6i khi hau,
khong thé dung phuong phap Monte- Carlo, do thiéu s6 liéu, do du béo bing cac
kich ban rai ro chii quan, tinh trang sd 10n, bat budc ngudi ta phai tim cac phuong
phap moi hodc cai tién phuong phap cil.

2.3.1.1. Muc dich va phwong phdp cdi tién

Muc dich ctia cai tién 1a giam bét cac gia thiét, mo rong pham vi Gng dung
va van c6 thé bang cac chuong trinh phan tich két ciu tat dinh quen thudc dé tinh
toan. C6 thé giai duogc bai toan cé cac bién mo tham gia.

Phuong phap dugc cai tién van gilt nguyén y tuong va cac bude tinh toan
ciia phuong phap Monte - Carlo, song sira doi mot sé thu tuc tinh toan sao cho
khic phuc dugc mot s6 nhuogc diém cua phuong phdp Monte - Carlo, m¢ rdng
pham vi tmg dung, dac biét 1a ¢ thé tinh toan vai cac bién mo.

2.3.1.2. Noi dung cdi tién

Phuong phap Monte - Carlo c6 3 budc chinh, 2 budc dugce cai tién 1a budc
1 va budc 3.

a. Cdi tién budce 1 (tim cdc dau vao tat dinh)

Khéng dung cac mau 1a sé gia ngiu nhién, dé tao cac dau vao tat dinh, ma tao
céc dau vao tat dinh bang cach dung “mau toan thé” cua Iy thuyét thong ké [27].

Theo 1y thuyét théng ké, cdc mau thi nghiém co6 thé chon mau bang hai
cach:

+ MAu toan thé 1a mau ma moi kha ning xay ra déu dugc chon vao mau.

+ MAu ngiu nhién 1 miu chon mot cach ngiu nhién mot sé6 mau cliia miu
toan thé, sao cho sd duoc chon dai dién cho miu toan thé (sé lugng mau ngﬁu
nhién thir it hon sé mau toan thé).

Néu chon mAu toan thé dé thi nghiém thi moi kha ning c6 thé xay ra déu
duoc xét dén, song khdi lugng tinh toan 16n, c¢é truong hop khong ké hét duoc moi
kha nang.

Néu chon mau ngau nhién thi s6 luong tinh toan giam, song phai co cach
chon sao cho no dai dién cho mau toan thé.

Pé cai tién ngudi ta dung miu toan thé, véi gia thiét cac tham sb 13 hiru han,
cac gia tri mau 14 cac gia tri roi rac trong cac khoang xac dinh cta tham sé dau vao.
Nhu vay cac t6 hop kha di ctia cac bién 1a tip cac dau vao kha di ciia bai toan.
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Chon nhu vay c6 thé dan dén sb dau vao kha di tit dinh 16n, khéi lugng tinh
toan 16n. Dé khic phuc khé khian d6 ngudi ta dung bién phap trong sé trong xir 1y
thdng ké (xin trinh bay & phan sau)

Thi du: Ta c6 hai bién dau vao x va y

x duoc roi rac hoa boi 5 diém xy, xa, X3, Xa, Xs

y duoc r0i rac héa boi 7 diém yy, s, s, Vs, Vs, Ve, V7

Thi s6 t6 hop kha dung 1a: 5%7=35

X1V1s X1V 2peeenennnn X1V75 X0V 15 X2V 2w e e X0V 751 - o

X5V15 X5V25- -+ -05X5)V7
b. Cdi tién budc 3 (xik Iy thong ké theo sé liéu c6 trong sé)

* Trong so6:

Co s& dé xac dinh trong so 1a s6 1an xuét hién kha di trong cac phép thu
doc lap.

Pé xac dinh trong sb cua gia tri roi rac trong mién xéac dinh, ta can xac dinh
trong s6 cua gia tri xuét hién mot 1an va gia tri do co trong s6 béng don vi, gia tri
xudt hién m lan trong s6 ¢ gia tri bang m. Ta goi dau vao c6 trong sb bang 1 1a
“dau vao kha di co ban” va dau vao co ban co trong so bang 1.

Véi “dau vao kha di co ban” c6 hai bién co trong sé p, ¢ thi trong sé cua
dau vao 1a tich pg. V&i dau vao co k tham sd, twong tmg cdc trong sd py,p...p thi

trong s6 ctia dau vao 1a: pi.ps...p= |k|pi
i=1

Nhu vay, ta phai xac dinh cac “to hop kha di co ban” cua céac gia tri roi rac
va trong ) tuong ng;

Pé xac dinh trong s6 thi ta phai xac dinh duoc s6 1an xuét hién cta cac gia
tri 101 rac trong cac phép thir doc lap.

Néu xut phat tir biéu d6 tan suét cta két qua thi nghiém thi ta chuyén biéu
db tan suat vé biéu d6 tan sb. Bang cach nhan tan suat v6i tong s 1an thir nghiém

%X N=m;

Néu xuit phat tir ham mat do xdc suat thi ta phai xac dinh gia tri chi xut
hién mot 1an trong cac phép thu, xac dinh véi gia tri dé tung d§ cua ham mat do 1a
bao nhiéu? Tu d6 can clr vao tung do cua diém roi rac dé xac dinh trong s6 cla
diém roi rac tuong ng.

Thi du: Chuyén dau vao mot dai luong ngﬁu nhién vé mot tap cac gia tri roi
rac va trong sd tuong tng. Gia st xét dai luong ngau nhién X c6 ham mat do xac
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suét fx), mién xé4c dinh [a,b], O 16n cia ham mat dd ty 1€ voi tan s xuét hién cua
X. Do d6, dé toan hoc hoa biéu d6 tan suat thanh mot dudng cong tron (duong
cong toan hoc), sé xuét hién nhiing diém c6 ham mat do rat bé, nghia la rét it kha
ning xuat hién, cac mién d6 c6 thé bo qua. Vi viy ngudi ta thira nhan khoang xéc
dinh 1a hitu han (Hinh 2.7).

f(x)

o] X

Hinh 2.7: Biéu dé ham mdt d xdc sudt f(x)
Vi phan phdi chuan, khoang xac dinh toan hoc 1a ( -0, +o0). Song trong
tinh toan thuc hanh nguoi ta chi xét trén [a,b] hitu han. Coi tai x=a xuét hién 1 lan,
nghia 13 c6 trong sd bang 1, f{a)=« (tai x=b ciing tuong tir)

@) S _

Suy ra x; e [a;b] cb trong s6 1a s tron cua @
a 24

g,. Nhu vay tap gia

tri o1 rac x; co6 ham mat do tuong ung f(x,), {x, f(x,)} duoc thay gﬁn ding boi tap
gia tri roi rac va gia tri trong sd twong Gmg {x.q.}

Do d6 v6i mot dai luong ngau nhién va xac dinh trong s6 tir biéu do dudng
tan suat hay ham mat d6 1a dé dang.

Vi bai toan c6 nhiéu dai luong ngiu nhién tham gia thi trong s6 cua dau
vao tat dinh kha di 1a tich cac trong s cuia cac sd hang.

* Trong s6 va giam sé lan thir nghiém

Thir nghiém trén may tinh véi dau vao co ban c6 trong sd bang don vi ta
duoc mot sb lidu. Khi thi nghi¢m voi dau vao co trong s6 S ta cd S, sO hiéu giéng
nhau [28,35]

Nhu vy s6 liéu ma ta c6 khi xir Iy thong ké 1a ' s,

k=1

Nghia 1a ta chi can thor nghiém trén may tinh véi cac “dau vao kha di co

ban”. Khi xtr 1y s0 li¢u dugc nhan véi trong so tuong mg. Do do, vé so li¢u dé xur
1y thong ké tang 1én 10 rét.

)

Gia str bai toan c6 hai bién dau vao x; x, véi x;," co6 trong so q/’), " co

trong s6 ¢,”. Khi ta tinh mot 1an véi dau vao (x;”,x,7) ta c6 tich q.q; s6 lidu. Néu ta

42



\ 4 4 *A ~ \ M
tinh v6i M dau vao co ban (trong s6 = 1) thi ta c6 s6 liéu trén la k= > g,4,,do ¢;> 1,

q=>1suyrak>M.
* Thi du:

i,j=1

Xét dam don nhu hinh 2.8, chiu tai trong phan b déu ¢ tat dinh, chiu tai
trong md P & giita nhip, mo dun dan hdi E cta vat lidu 1a ngau nhién.

LLLLLETEEL

1
L

Hinh 2.8: So db tinh dim

Bién d6i twong dwong mo - ngiu nhién:

I

1

Gia st ham thuoc cua P 1a gx). Piéu kién twong duong la

le(x)d(x) =1->1= ﬁf(x)dx} .

Suy ra ham tuwong dwong ngiu nhién 13 y, = Au(x). Néu u(x) 1a tam giac, c6

mién xac dinh [0,10], j Au(x)d(x)=5—> A= % 5y, = % 1(x).
A

/%(X)

1

0,2--

0 123456

Hinh 2.9: Ham thugc cua dai lwong mo (1(x), ,u*(x))

Bang 2.2: Trong so cac diém roi rac cia P mo

Xi 0,1 1 2 3 4 5 6 7 8 9 9.9
Au(x) 10,0029 10,0286|0,0571 | 0,086 | 0,114 10,1429 | 0,1714 | 0,20 |0,1333|0,0667 | 0,0067
Trong s 1 10 20 30 40 50 60 70 47 23 1
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Trong s cac diém roi rac ciia dai lwong ngiu nhién va twong dwong:

Gia st E 1a dai luong ngdu nhién chuan, c6 ham mat do f(x)=

trong do u 1a ky vong, o 1a do 1éch chuan.

Gia sir pg = 2,1.10° kKN/m*; ¢,=0,105.10° kN/m’.

Roi rac hoa E trong mién hitu han (-3 ;3 o).

fx)

0]

Xo Xy Xy
a

Xy

o

Hinh 2.10: Ham mat d¢ ciia dai lwong ngéu nhién

1

Bing 2.3: Trong so cic diém roi rac cia dai lwong ngiu nhién E

o2

(x-u)
202

e s

x; |1,8E+08 |2E+08 |1,9E+08 | 2E+08 |2,1E+08 |2,2E+08 |2,26E+08 [2,34E+08 | 2,4E+08
f(x) | 4,2E-10 | 3E-09 |1,2E-08 [2,9E-08 | 3,8E-08 |2,9E-08 |1,23E-08 |3,02E-09 | 4,2E-10
Trongsd| 1 7 29 68 90 68 29 7 1

S6 1an tinh toan thir nghiém trén may tinh 1a 9x11=99 1a s6 dau vao co ban.

Khi ké dén trong sd thi s6 liéu thu duoc 13 10.590.

Xay dung biéu d6 tan suat két qua thi nghiém trén may tinh. Tir d6 suy ra

duong cong “mat do xac suat gan ding”, twong tu duong mat do trong 1y thuyét

xac suat.

Vi sb liéu trén ta c6 thé tim gié tri dai dién bang cach giai mo (Khi da dua

duong cong tan suat vé ham thudc), tim x4c suat cia cac gia tri ro1 rac va mot

khoang xac dinh (udc luwgng khoang), tire tim do tin cay.
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2.3.1.3. So sanh phwong phap Monte — Carlo va phwong phdap Monte —

Carlo cai tiéen

1. Co s6 1y luan cua phuong phap Monte - Carlo
Luat s6 10n: Dinh Iy Chebyshev va dinh 1y Bernoulli

1. Phuong phap 1ay mau thi

\

\

Phuong phap Monte - Carlo

Cin cir vao 2 ngudn thong tin chinh:
- Phan phoi déu trén [0,1] —[a,b],
thé hién tinh dong kha nang, doi
tuong chon la trong duong.

- Ham phéan phdi xac xuat F,, tl}é
hién dac trung cua dai lugng ngau

Phuong phap Monte - Carlo cai tién
Cin cir vao 2 ngudn thong tin chinh:

- Chon 1’1’1271117 toélr} b0 (toan bo qéc diém
101 rac), d¢ thé hién tinh dong kha
nang, tinh toan véi moi t6 hop kha di.
- Dung biéu d6 tan suat hay ham mat
do /(%) dé tinh trong s0, thé hién dic

nhién (DLNN) dang xét. trung cia DLNN tai timg diém.
—
2. Thanh 13p dau vao tat dinh
3 \;

Phuong phap Monte - Carlo
Lay t6 hop cac sb gia tiy y, mién 1a
moi dai lugng chi tham dy mot lan

Phuong phap Monte - Carlo cai tién
Lay moi t0 hop kha di cta cac gia tri
ro1 rac, xac dinh trong s6 cho tung
dAu vio tt dinh

vol 1 dau vao

p——

3. Thuc nghiém trén may tinh

v

Y

Phuong phap Monte - Carlo
Tinh riéng r& voi ting dau vao tat
dinh theo s gia ngau nhién

Phuong phap Monte - Carlo cai tién
Tinh riéng 1& v6i ting dau vao tat
dinh kha di cta cac gia tri roi rac.

p——

4. Xt Iy thong ké dau ra

v

v

Phuong phap Monte - Carlo
Ky vong, phuong sai, tan suat (do
tin cay)

Phuong phap Monte - Carlo cai tién
Ky vong, phuong sai, ham thudc, giai
mo (c6 ké dén trong so)

Hinh 2.11: So dé so sdnh phwong phdp Monte — Carlo va phwong phdp Monte —

Carlo cdi tién
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Két luan: Phuong phap Monte — Carlo chi giai duoc bai toan c6 cac tham sd
ngau nhién. Bai toan ngiu nhién khong c6 cac bién mo, giai bang phuong phap
Monte - Carlo rat thuan loi.

Phuong phap Monte — Carlo cai tién co thé giai duoc bai toan c6 bién mo
tham gia va khic phuc duoc mot sé nhuoc diém cia phwong phap Monte — Carlo.
Bai toan ngiu nhién khong c6 bién mo, giai bang phuwong phap Monte - Carlo ciing
rat thuan 1oi.

Ngay nay trong diéu kién bién ddi khi hau, nhiéu tham sé trong tinh toan
khong du s6 liéu phai dy béo chu quan; hodc nhiéu s liéu (big data), song khong
thoa min cac gia thiét thong ké, nén phuong phap Monte — Carlo cai tién 13 mot
cong cu hiru hiéu, trong thoi dai c6 siéu may tinh. Van dé bay gio 1a phai sé hoa
cac dai luong mo, dé co thé dua vao may tinh.

2.3.2. So' dé tinh két cdu bang phwong phdp Monte — Carlo cdi tién

Bude 1: Thanh 1ap bai toan phén tich két cAu c6 chira 3 loai tham sd: Tat
dinh (deterministric), ngiu nhién (stochastic) va mo (fuzzy). Chi y 2 loai bai toan:
Bai toan co hoc két ciu va bai toan thiét ké cong trinh theo tiéu chuan.

Budc 2: Mo hoa (fuzzification) cac tham sé mo bang cach tim ham thudc
(membership function) ctia bai toan va cta tiéu chuan (c6 lién quan).

Budc 3: Bién d6i twong dong (hay phu hop) vé mat dinh luong gitta md va
ngau nhién.

Budc 4: Roi rac hoéa cac tham sd ngiu nhién va mo (dugce bién ddi) kém
theo trong s cuia cac diém roi rac.

Budc 5: Lap cac “to hop kha di”” cta cac tham sb dau vao cua bai toan (tdp
cac dau vao tat dinh).

Budc 6: Xép tht tu cac dau vao co trong s6 tir 16n dén nho.

Budc 7: Tinh thir nghiém trén may tinh vi cac dau vao tat dinh dé c6 mot
tap dau ra tat dinh. Theo yéu cau vé do chinh xac cta bai toan ma chon sb luong
phép tht, 14y tir trong s6 cao dén trong sd thép.

Budc 8: Xir 1y thong ké tap sb liéu thu duoc (co ké dén trong sd)

- Xay dung tap s liéu méi, khong con trong s6 bang cach dau vao A4; ¢6
trong s6 p; thi twong Gmg véi p; s6 lidu c6 gid tri 4;
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- Xu ly trén tap s6 li€éu maéi (vi n6 da thuan nhat héa) theo yéu cau cua bai

toan ban dau.

Buécl —

Bu6c2 —

Thanh 14p bai toan phan tich két cau c¢6 chira 3 loai tham so:
Tat dinh, ngau nhién va mo.

A4

Mo hoa cac tham s6 mo bang cach tim ham thude

.

Bu6c3 ——

Bién d6i twong dong vé mit dinh lugng giitta md va ngau nhién

A\ 4

Buéc4 —

Roi rac hoa cac tham s6 ngau nhién va mo (da bién doi) kem
theo trong so cua cac diém roi rac.

\ 4

Budc5 —

Lap cac “t6 hop kha di” cua cac tham s6 dau vao cua bai toan
(tap cac dau vao tat dinh).

A 4

Buéc6 —»

Xép thur tu cac dau vao co trong so tir Ién dén nho.

Bugc 7 ——»

Tinh thir nghiém trén may tinh véi cac dau vao tat dinh dé c6 mot
tap dau ra tat dinh. Theo yéu cau vé do chinh x4c ctia bai todn ma
chon s6 lwong phép thir, 1y tir trong sd cao dén trong sb thap.

\ 4

Budc 8 —

Xir 1y thong ké tap s liéu thu duoc (c6 ké dén trong sd)

- Xay dung tap so liéu méi, khong con trong sd bang cach dau
vao A4; c¢6 trong sb p; thi twong Gmg véi p; s6 lidu c6 gia tri 4;

- Xt 1y trén tap sb liéu méi (vi nd di thuan nhat hoa) theo yéu

cau cua bai toan ban dau.

Hinh 2.12: So d6 phwong phdp Monte — Carlo cdi tién
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2.3.3. Cic itng dung phwong phdp Monte — Carlo cdi tién dé tinh todn két céu

Khi d3 c6 mot tép sd liéu dap tmg ctia cong trinh, thi cac bai toan dugc giai
quyét (tim 10i giai) bang cach xir 1y thong ké thich hop.

Sau day xin trinh bay mot s6 trudng hop dién hinh.

2.3.3.1. Bai toan tim ddap ung mo cua cong trinh

Pau vao mo, qua anh xa 1a phan tich két cau ta c6 dau ra mo. Do d6, dé ap
dung vao bai toan két cau co thé tién hanh:

- Tim ham thudc dau ra theo biéu db tan suat;

- Giai mo dé tim mot gia tri x4c dinh dai dién cho tap s6 liéu [57];

- Udc luong khoang hay diém dé danh gia sai s6 va do tin cay [27].

2.3.3.2. Bai todn xac dinh do tin cdy

Bai toan tong quat vé do tin ciy cta cong trinh 13 tinh x4c suat [41],

L, =4
P:Pn' f(LT)EQO

Vxev

Trong do L. =q la phuong trinh trang thai, f(;) 12 ham chat luong Q) la
mién an toan.

- Tap s6 liéu thu dugc xac dinh theo phuong phap Monte — Carlo cai tién coi
nhu 10 giai ciia L. =q .

- Pé thoa man J5 €€ ta kiém tra sau mdi lan thir. Vi vay tir tap sb liéu ta
thu dugc tan suat thoa min diéu kién an toan, nghia la gia tri gin dung cta do tin
cdy. Cha y rang day 1a “do tin cay mo™.

2.3.3.3. Bai todn chan dodn ky thudt cong trinh (cong trinh hién hitu)

Trong bai toan chan doan k¥ thuat cong trinh cac tham sd thudng thiéu sb
lidu thuc nghiém, khong thé dung 1y thuyét xac suat — thong ké dé nghién ciru.

C6 nhiéu phuong phap dé giai bai toan chan doan k¥ thuat, song vi 1a bai
toan chira tham s6 mo, nén dung phuong phap Monte — Carlo cai tién 1a thuan loi
nhat.

Thong thuong dé giai bai toan chan doan ky thuét, ngudi ta dung cach dong
nhét hoa gifra s6 lidu thue va sb liéu du bao, béng cach dan dén gidi mot bai toan
t61 wu, giai bai toan toi wu d6 bang phuong phap Monte — Carlo cai tién [29].
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2.3.3.4. Bai toan dao dong cong trinh

Khi xét bai toan dao dong cong trinh thi phai ké dén yéu té thoi gian. Khi ¢6
thoi gian tham gia thi c6 thé xuat hién cic qua trinh ngdu nhién. Ta xét mdi thé
hién ctia qua trinh 13 twong tmg mot dau vao bat dinh. Do d6 ta chuyén dau vao
ngau nhién vé mot tap dau vao tat dinh (1 cac thé hién). Dan dén ta phai giai mot
loat cac bai todn dao dong tat dinh dé tim sd liéu du ra.

Xt 1y tap s6 liéu du ra clia cc bai toan dao dong, ta c6 két qua bai toan [30].

2.3.3.5. Nhdn xét phwong phdp Monte — Carlo cdi tién
-Khi c¢6 bién mo tham gia, co thé co cac cach khac nhau dé giai bai toan
[24,57].
- Trong luan 4n nay da st dung phuong phap chon méu toan thé co trong sb
dé gidi cac bai todn c6 3 loai dai lugng dau vao (tét dinh, ngéu nhié€n va mo).
- Pé giai bai toan, cac tham sb di duoc sb hoa va bién doi twong dong vé dinh
lugng dé tinh chung vé6i dai lwong ngiu nhién.

2.4. Nhan xét chuong 2

- Phuong phap Monte — Carlo gidi dugc cac bai toan phurc tap, ma cac phuong
phap khac khong thé giai dugc.

- Phwong phap Monte — Carlo dua bai toan c6 chira cac tham sd ngau nhién vé
bai toan tat dinh, nhd vy tan dung duoc cac thuit toan va chuong trinh tinh todn
tat dinh hién c6, tin dung dugc kha ning tinh toan cia mdy tinh.

- Trong cac bai toan phan tich két cAu c6 nhiéu dai luong ngiu nhién tham
gia, dé tao sd gia ngau nhién phai biét mat do phan bd dong thoi clia cac bién ngau
nhién. Do d6, doi hoi s liéu do dac dong thoi, viec d6 rat kho khan, hau nhu
khong thuc hién duoc trong thuc té khi str dung phuong phap Monte — Carlo.

- Do thuc tién doi hoi, xuit hién nhidu bai toan chira cac dai luong mo
(uncertainty), khong thé dung dugc cac phuong phap xac xuat — thong ké ¢ dién
dé giai. Phuong phap Monte — Carlo cai tién da giai quyét duoc bai toan tinh toan
két cAu c6 chua dai lugng mo, cai tién 1a thu tuc tinh toan va xir ly s6 liéu.

- Pé dung duoc cac thuit toan tinh két cdu tat dinh quen thudc thi phai s6 hoa
cac dai lugng mo, gém mo hoa cac hién tugng tu nhién va mo hoa cac quy dinh
clia cac tiéu chuén.
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CHUONG 3. PHUONG PHAP MONTE -~ CARLO CAI TIEN TRONG
TINH TOAN KET CAU CONG TRINH NHA CHIU PONG PAT THEO
TCVN 9386:2012 CO KE PEN THAM SO MO CUA TIEU CHUAN

3.1. Mé dau

Tinh toan két ciu ndi chung bang phuong phap Monte — Carlo cai tién cho két
céu cong trinh da duoc trinh bay ¢ chuong 2. Trong chuong nay, trinh bay ap dung
phuong phap Monte — Carlo cai tién vao bai toan phan tich két cau cong trinh nha
chiu dong dat theo TCVN 9386:2012.

Do dic trung ngau nhién va mo cia van dé dong dat, do yéu cau quan 1y xay
dung cong trinh chiu dong dét, cac tiéu chuan thiét ké khang chan di duoc thanh
1ap va d dugc cai tién (hay d6i mdi) nhiéu lan.

Song do ban chit ctia van dé va lugng thong tin thu dugc con thiéu, trong
tiéu chuan khang chdn TCVN 9386:2012 con chira nhiéu quy dinh mo. Ngoai
cac diéu bat budc (duoc goi 1 nguyén tic) con cd nhitng quy dinh bang sé hoic
béng 161 (ngdn ngtr), do do6 khi tinh todn cu thé viéc chon gid tri cac tham s6 mo
1a do chu quan ctia nguoi thiét ké. Do d6, dé dan dén sai s6 hodc nay sinh cac
hién tuong tiéu cuc (theo ¥ riéng cta nguoi thiét ké hay chi dau tu). Ciing vi
vay, viéc tuy dong hoa thiét ké cong trinh theo tiéu chuén khang chan gap kho
khan.

Trong chuong nay, trinh bay 2 phan chinh:

-Nhén dién va s6 hoa cac tham sé mo trong tiéu chuan khang chan TCVN
9386:2012.

- Dung phuong phap Monte — Carlo cai tién dé tinh toan cong trinh chiju tai
trong dong dét theo tiéu chuan TCVN 9386:2012.

3.2. Phan loai va s6 hoa cac dai lwong mo trong tiéu chuan thiét ké
khang chan

3.2.1. Cidc nguyén nhin sinh ra cdc dai rong mo trong tiéu chuan khzing chan
3.2.1.1. Do bdn chdt ngau nhién ciia van dé dong dat

Dé giai quyét mot van dé nao do trong thuc té, thudng ngudi ta phai thyuc hién
cac budc sau:
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Nhan thirc thyc tién, xac dinh cac tham so ctia bai
toan (tham so dau vao)

.

Bucl —

Buéc2 —> Thanh 1ap bai toan theo nhiém vu thiét ké

Buéc3 —— Giai bai toan theo phuong phap thich hop
\4

Bu6c4 — Dénh gia két qua thu dugc theo tiéu chuan

R rang thay rang tiéu chuan thiét ké anh huong dén 4 budc ké trén.

Pé hiéu duge hién tuong dong dat, ta phai co cac thong tin vé dia diém phat
sinh, ning lugng dugc giai phong (stc manh), qua trinh truyén song chin dong
v.v... Tat ca cac diéu d6 duoc mang dic trung ngau nhién (da sd liéu thong ké)
hay mo (thiéu sd liéu hay, khong 16 sb liéu).

Do d6, trong TCVN 9386:2012 (dugc chuyén tir Eurocode 8) trong phan quy
dinh chung (muc 1.1, trang 9) da chu thich: “Do ban chat ngcfu nhién cua hién
twong dong ddt ciing nhw nhitng han ché cia cdc gidi phdp hién c¢é nham gidi
quyét hiu qua dong dat nén nhitng muc dich néi trén chi la twong doi kha thi va
chi ¢6 thé danh gid thong qua khai niém xdc sudt. Mike d9 bao vé doi véi cac logi
cong trinh khéc nhau chi c6 thé danh gia théng qua khdi niém xdc sudt la mot bai
todn phdn bé t6i wu cdc nguon tai nguyén va do vdy cé thé thay déi iy theo tirng
quoc gia, tiy theo tam quan trong tuwong déi ciia nguy co déng dat so véi cac nguy
co do cdac nguyén nhan khdc ciing nhir tiry theo diéu kién kinh té néi chung”.

Chu thich trén da thira nhan:

- Bac diém ngau nhién cua hi¢n tuong;
- Phu thudc vao diéu kién cua ting nudc.

3.2.1.2. Do chii quan ciia nguoi thiét ké va nguwoi qudn 1y

Tiéu chuan 1a céng cu quan trong dé quan 1y cong tac xay dung. Dé phuc vu
viéc chi dao va kiém tra xdy dung cong trinh, ngudi ta di tién hanh phan cip, phan
loai cong trinh theo céc chi tiéu khac nhau.
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Trong cing mdt loai, cac tham sb nim trong mot khoang va gia tri tinh toan
cho mdi loai 13 mot gia tri xac dinh. Piéu d6 c6 thé minh hoa trong trudng hop mot
chiéu trong hinh 3.1:

fix)

o

Hinh 3.1: Cic tham sé trong truwong hop 1 chiéu

Trong mot loai, gia tri x nam trong khoang [x; x;+,] gia tri quy dinh dé tinh
toan ciia tiéu chudn 1a x”,. Nghia 14 nguoi ta thuong thay dudng cong f{x) bang
nhitng doan thang gian doan song song véi truc hoanh.

Theo 1y thuyét tdp md, dai luong quy dinh trong khoang nhu vay duoc biéu
dién (mo hoa) nhu sau:
Coi x”, 1a gia tri tin twong, khoang xac dinh 13 [x; x;;;] ham thudc u(x) 1a
tam giac (hinh 3.2), gia tri x duoc 1y véi moi diém trong khoang xac dinh song c6
ham thudc khac nhau (ham thudc khi d thong tin c6 thé 1a duong cong, khi chi
biét thong tin hai dau, nguoi ta thudng xap xi 13 dudng thang).
)]

A

o x XD N

Hinh 3.2: Biéu dién dai lwong mo héa
3.2.2. 86 héa cic dai lwong mo chira trong tiéu chudn
S6 hoa mot dai luong hay mot qua trinh duoc hiéu theo nghia khac nhau [31],
trong Chuong nay chi hiéu sé héa cac dai luong md theo nghia hep [35].
S6 hoa 1a biéu dién hién twong (xa hoi hay tu nhién), quy dinh (bat budc hay
tham khao) bang mdt s6, mot tap sb, mot bang s6, mot ham sé hay mot thuat toan
V.v..., sao cho no c6 thé 1a dau vao cua mdt chuwong trinh tinh toan trén may tinh.
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S6 hoa mot hién tugng 1a tao mdt tap dit liéu dugc dinh nghia hay x4c dinh 1o
rang vé mo hinh toan hoc hay cach thuc to chic ndi dung, dé c6 thé dua vao may
tinh mot cach dé dang hay nhd mot chuong trinh con don gian.

Trong céc tiéu chuin noéi chung va TCVN 9386:2012 néi riéng, cd cac quy
dinh bét budc va quy dinh tham khdo. Cé 3 loai dai lugng chira trong tiéu chuén 1a:

- Tat dinh: La dai lugng dugc xac dinh cu thé, 1d rang bai mot so.

Céc dai luong nay 1a dai luong xac dinh voi sai so it va do nhay thap. Chang
han, cac yéu t5 hinh hoc, hé sb poisson v.v... N6 duoc dua vao d4u vao tinh toan
mdt cach thong thudng va giit nguyén gia tri trong moi t6 hop dau vao kha di.

-Ngau nhién: La nhitng dai luong dugc xac dinh bang cac dic trung bang sd
cta nd (ky vong, phuong sai v.v...) Khong biét gia trj cu thé, song biét khoang xac
dinh (trc 13 biét gia tri max va gia trj min), biét tin sudt xudt hién (toc biét ham
mat d6 xac sudt).

Chang han m6 dun dan hdi E cua bé tong va thép, cudng do bé tong va thép.

-Mo: La dai luong dugce xac dinh gia tri nam trong mdt khoang hiru han, c6
hay khong c6 thong tin quy dinh bod sung, song khong xac dinh gia tri cu thé; gia tri
nam trong khoang ban v6 han, c6 hoic khong c6 thong tin quy dinh bd sung, song
khong xac dinh duoc gia tri cu thé; gia tri dugc quy dinh bang ngdn ngit (nén,
khong nén, 16n, bé, trung binh v.v...).

Do dic diém cta dai luong mo, néu khong s6 hoa thi khong thé dwa vao tinh
toan trén may tinh.

Ngay nay trong tinh toan voi cac hién tuong ty nhién va xa hdi ta gip céac dai
lwrong mo néi chung va tinh toan két ciu noi riéng.

Chang han, trong bién d6i khi hau gi6 bio va 1 lut chi duoc du bao theo cac
kich ban chu quan, nam trong mét khoang nao do, tinh chit ctua nén dat theo két
qua thi nghiém tai hién truong dugc xac dinh nam trong mot khoang, Do phéan cép,
phan loai cong trinh (theo dic diém hay tam quan trong) ma nhiéu dai luong cia
tiéu chuan duoc xac dinh trong mdt khoang, khong xéac dinh gia tri cu thé.

Tai sao tiéu chuan c6 cac quy dinh mo nhu vy ma nguoi thiét ké van tinh
toan duoc? Vi tiéu chuan cho phép tinh theo ky vong (gid tri tin tudng) 1a o sai sb.
Nguoi 1ap tiéu chuan biét didu do, song chua c6 phuong phap kha di khac.

Chang han, trong pham vi mg dung vao tiéu chuan TCVN 9386:2012 (muc
1.1, trang 9) da cha thich: “Do ban chdt ngdu nhién cia hién twong dong dat ciing
nhir nhitng han ché ciia cdc giai phdp hién c6 nham gidi quyét hdu qua dong dat,
nén nhitng muc dich néi trén chi la twong doi kha thi va chi c6 thé danh gid théng
qua khdi niém xdc sudt...”

Ttr cha thich ta thay rd ngudi 1am tiéu chuan ciing di thira nhén:
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- D06 1a hién twong ngau nhién (thi phai tinh toan v&i ngau nhién);

- Céach giai quyét van dé hién nay bi han ché (nghia 1 chua triét d¢, vi chua
giai quyét theo ngau nhién);

- Cac van & quy dinh trong tiéu chuan ciing chi 1a twong d6i (trong thuc
hién ciing chi 13 trong d6i);

- Dé giai quyét van dé chi bang cach thong qua khai niém xac suét (tic 1a
phai tinh theo 1y thuyét xac suat).

Cho dén nay cac phuong phap xac xuat dé tinh két ciu thuc phuc tap van
chua hoan chinh va chwa c6 chuong trinh kém theo dé tinh toan thuan loi trén may
tinh, cac tiéu chuan ciing chua chuyén sang thiét ké theo do tin cay (trir mot sd tiéu
chuan d4 néu trong chuong I).

Vi vay khong chd sy phat trién ctia khoa hoc, cac cong trinh vin dugce xay
dung, dé dap ung yéu cau thuc té va hop véi trinh do cac k¥ su, ngudi ta da “tat
dinh héa” (determiration), nghia 1a cac tham s6 ngau nhién duoc xac dinh cu thé,
dé tinh toan theo thuét toan tat dinh da dwoc dé xuat va co chuong trinh kém theo
(phuong phap PTHH).

Do dau 6c sang tao va ban chét thich nghi cta con ngudi, ngudi ta cin ci
vao cac tién bo khoa hoc tinh toan va theo kinh nghiém thyc té (cac su cb cong
trinh xay ra) dé d6i moi (hay cai tién) tiéu chuan theo dinh ky (5-10 nam 1 1an)
lac can thiét.

Ngay nay ngoai ly thuyét xac xuat théng ké, 1y thuyét tdp mo ra doi cho phép
ta biéu dién mé va tinh toan voi cac dai lugng mo.

- Tiéu chuan quy dinh cho phép chon 1 gia tri x, ndo d6 trong khoang (gia tri
tin tudng).

- Cho phép ngudi thiét ké tu chon, theo y chi quan hay theo mét s thong tin
bd sung nao do (theo kinh nghi¢m va diéu kién thuc thi).

Lam nhu vay ngudi ta goi 1a “xac dinh” (determination) dai lugng mo.

Nguoi ta chap nhan chon gia tri quy dinh hay gia tri chon cta ngudi thiét ké
lam gia tri tin twdng dé biéu dién mo. Do 13 cach biéu dién mo tho, chua dung ban
chat, co thé co sai sd, song chua c6 cach khac vé phuong phap tinh toan, song
ngudi ta ¢6 cach khic phuc nhu di néi & trén.

Cudi cung, cac dai luong tat dinh va ngiu nhién di dugc s6 hoa, vay ta can
phai sb héa cac dai luong mo.

Dé s hoa cac dai lugng md phai tién hanh 2 budc:

Budc 1: Mo hoa cac dai lugng mo, tire 1a tim ham thudc u(x).
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Cac phuong phdp tim ham thudc da dugc trinh bay trong cac tai li¢u
[24, 33, 57..].

Buéc 2: Thyc hién phép bién doi phu hop vé dinh luong dé co thé tinh chung
trén mot so dd véi dai lugng tat dinh va ngau nhién [35].

3.2.2.1. Cdc cdch s6 héa

Pai luong mod trong cac linh vuc: k¥ thuat, kinh té, an ninh qubc phong,
truyén thong v.v... duoc hiéu theo nghia rong. Do 1a cac dai luong khong dugc xac
dinh 6 rang (uncertainty), khong rd, thiéu sé liéu hodc sb liéu 16n (big data) song
khong thoa min cac gia thiét thong ké, dién dat dinh tinh bang ngdn ngit khong xéac
dinh vé dinh luong, du bao theo chii quan [57, 63].

Sau day chi xin trinh bay mdt s6 ¥ kién c6 tinh chat thuc hanh va trong nghia
hep hop voi cong trinh.

Nam 1965 L.A.Zadeh 1a mQt gido su cua dai hoc California (My) dua ra y
kién biéu dién mo ctia mot dai lwong md bang ham thudc (hay ham thudc tinh)
u(x). Sau d6 6ng dua ra nguyén 1y mo rong dé tim ham thudc ctia mot ham cua céc
bién mo [24, 57, 63].

3.2.2.2. Xac dinh ham thuoc u(x) cua dai lvong mo

Pé tim ham thudc L.A.Zadeh dd muon y tudng cua biéu dién ham mat do xéac
sudt f{x) cua dai luong ngiu nhién. Péi véi cac dai lwong ngiu nhién, nguoi ta thu
thap s6 liéu thuc nghiém vé hién tuwong ngiu nhién bang quan sat, do dac v.v....,
xtr 1y théng ké tap sé lidu thu duoc, lap biéu do tan suit, xdp xi biéu d tan suit
bang mot duong cong tron d6 1a ham mat do xac suat f{x) (Hinh 3.3).

Al

o X

f(x)

Hinh 3.3: Ham mdt d xdc suit

Moi tinh toan vé dai lugng ngdu nhién déu dung ham f{x). Do d6, c6 thé hiéu
don gian 13 biét ham mat d6 1a da sb hoa dai luong ngiu nhién. Con ddi véi dai
luong md miy nguyén tic sau day duoc L.A.Zadeh sir dung:

- Thiéu s liéu khach quan (thuc nghi¢m, quan sat, do dac,v.v...) thi cho phép
bd sung cac sb liéu chil quan (¥ kién, kinh nghiém) ctia nguoi nghién ctru.
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-Ham mat d§ xac suat f(x) biéu dien muc do xuat hién (it, nhi€u) cua dai
lugng ngau nhién trong cac phép thu doc 1ap. Poi voi dai lugng mo thi “muac do
xuat hién” duogc thay bdi “muce do tin tudng” ctia sy xuat hién.

Tir 2 nguyén tic trén, L.A.Zadeh di két hop sb liéu khach quan (c6 thuc) va
du bdo chu quan ctia nguodi nghién ctru, dé xac dinh ham thudc theo cac budc sau:

- Uéc luong theo sb liéu khach quan va du bao chi quan cua ngudi nghién
ctru dé quy dinh khoang xéac dinh cta dai lugng mo.

-Du béo trong khoang xac dinh, nhimg gia tri nao c6 kha ning xuat hién
nhiéu nhat, tai cac gia tri d6 duoc gan cho ham thudc c6 gia tri cuc dai bang don vi
(max u(x)=1).

Gia tri cuc dai duoc goi 1a gia tri tin tuong (khong phai gid tri chic chin xuat
hién trong cac phép thir, ma 1 gia tri ¢6 kha ning xuat hién 16n nhat); cac gia tri
con lai cua khoang xéac dinh u(x) c6 gia tri bé hon, ngoai khoang xac dinh gia tri
ham thudc bang 0.

Vi1 cach 1lam trén, nguoi ta thuong dung cac ham thudc dang tam giac, hinh
thang, hinh chudng, hinh thang, ban v han,...

- Ham thudc tam giac (hinh 3.4) c6 khoang xac dinh [a, b] va diém tin tuong
Xo.

e M

1?/\ 1
|
|
|

|
|
[
ol a x b x o a a, b b x

Hinh 3.4: Ham thugc tam gidc Hinh 3.5: Ham thudc hinh thang
- Ham thuoc hinh thang (hinh 3.5) c6 khoang xac dinh [a, b] va khoang gia tri
tin tudng 1a [a;, b,], biéu dién trudng hop c6 thé ¢ nhiéu gid tri tin tudng.
- Ham thudc hinh chuéng, c6 thé khoang xac dinh 1 hitu han hay v6 han. Do
y nghia kinh té va k¥ thuat, trudng hop toan hoc biéu dién 1a vo han, khi tng dung
ngudi ta cling dua vé hiru han [a, b] dé xét (hinh 3.6)

M )

A

o| a b X

Hinh 3.6: Ham thugc hinh chuong
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Do dic diém cua cac dai lugng mo, ham thude co6 thé ¢ cac dang khac nhau.

/U\(X) /U\(X)

; R — | N

X=a Xx<a

Hinh 3.7: Ham thudc ban vé han

Ghi cht: Mo hoéa (fuzzyfication) cac dai lwgng mo nhu trén da thira nhan moi
dai luong mo déu c6 gia tri cuc dai bé”tng 1. Nghia la cac dai lugng mo it hay mo
nhiéu thi gi4 tri tin tuéng ciing bang 1, trong khi dai lwong ngau nhién gia tri cuc
dai ctia ham mat do xdc suét f{x) phu thudc vao sé liéu thuc nghiém. Do 1a sy
khong twong déng vé mit dinh luong gitra md va ngiu nhién. Do d6, khi tinh
chung trén mot so dd ¢o ca dai luong ngdu nhién va md, ta can thyc hién phép bién
d6i twong duong.

3.2.2.3. 86 héa dai lwong mo thir cdp
e Dai lrong mo so cdp va thir cdp:

Khi tinh toan cong trinh theo tiéu chuan, thuong gip 2 loai bién mo, d6 1a dai
lugng mo so cap va thur cap.

Pai lugng mo thir cap 1a ham cua dai lugng mo so cap.

Chang han, theo tiéu chuan TCVN 9386:2012, d6i v6i thanh phan nim ngang
clia tic dong dong dat phd gia toc thiét ké S,(7) theo chu ky dao dong riéng T voi
hé s6 can nhét 5% duoc xac dinh nhu sau:

2 T (25 2
0<T <Tg:S,(T)= ag.S{gﬁuﬁ(;—gﬂ
To<T <T,:S,(T)= ag.S.%

:ag.S.Z;S.T—C
To ST <Tp :S4(T) q T
> Bay
25 T,.Tp
—_ g.S._.—z
Tp £T :S,4(T) q T
2 pag

Khi T da xac dinh thi S,(7)1a ham cta tham s6 m& a,, S, Tp. q. Vay S,(T)la
tham s6 mo thir cip.
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e 86 héa cdc dai wong thir cdp

Y tudng chung cua s6 hoa cac dai luong mo tha cép la: tr cac gid tri ro1 rac
ctia cac bién so cip, ta 1ap duoc mot tap dau vao cho bién thr cap, tir d6 tinh toan
dé c6 mot tap dau ra cta bién thi cap. Can ctr theo tap s liéu thu duoc, ta c6 biéu
do tan sut (hay tan s6), n6 1a gia tri gan ding cia ham thudc.

Khi di c6 ham thudc thi n6 trd thanh mot bién so cép, n6 dugc tham gia tinh
toan tiép tuc clia cic budc sau cta qua trinh nhu céc bién so cap khac.

Thi du: Bién tht cap phu thudc 2 bién so cip Ay, L. Ta roi rac sd hoa 4
thanh n, diém, A, thanh n, diém, s6 t6 hop kha di 1 n, n,, néu véi k s6 thi sb luong
td hop 1a ny n,...ny.

Déi véi S,(T) phu thudc 4 bién co ban a, S, Ty, q (T da x4c dinh).

Gia s ta roi rac moi s6 thanh 5 diém, suy ra s6 to hop kha di la 5%=625. Nhu
vy ta c6 625 sd lidu du ra (chua ké trong s6). Khi xir 1y théng ké ta dung trong sd
dé tang sb liéu.

3.2.2.4. Bién doi twong dwong vé dinh lwong

a) Sw khéng phi hop vé dinh luong

Phan tich két cAu trong bdi canh bién d6i khi hau thudng c6 3 loai dai lwong :
tat dinh, ngdu nhién va mo. Rat tiéc 3 loai dai luong nay khong tuong dwong vé
dinh luong, chi ¢ su twong tu vé dinh tinh. Nén ¢ c6 nhiéu cong trinh trong va
ngoai nudc nghién cliu vé van dé nay [25, 59, 60,..]. Trong d6 nguoi ta chi thuc
hién cac phép bién d6i qua lai md - ngiu nhién. Chua xét khéng tuwong dong vé
dinh luong gitta md va ngu nhién va phép bién d6i tong quat.

Trong muc nay phan tich 1y do su khong tuong duong giita mo va ngau nhién
va su bién doi dé c6 su twong dong vé dinh luong.

Biéu dién toan hoc ctia dai lugng md 14 ham thudc u(x) (hinh 3.8).

Biéu dién toan hoc ctia dai lugng ngiu nhién 13 ham mat do xac suat f{x) (hinh 3.9).

M) f(x)

Ll Alb-

0] X 0 X

Hinh 3.8: Ham thujc u(x) Hinh 3.9: Ham mdt dp xdc xudt f(x)

- Ham mat d6 xac suit dugc xay dung trén co so tap s liéu quan sat, do dac
thoa man cac gia thiét thong ké. Khong mat tinh tong quat, gid st ta xét dai lugng
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ngau nhién chuén c6 ky vong x, va phuong sai o’. Tur tap sb liéu dung biéu d6 tan
suat, xap xi biéu do tan suat bang mot duong cong ta c6 ham mat do f(x).

V&1 phan phoi chuan ¢c6 ham mat do
1 —(x—x, )2

f (.X) = > \/E
v floxy)=max f{x)= ajg

620'

Nhu vay tur 2 gia tri x, va o xac dinh tu két qua thuc nghi€ém, ta c6 ham mat
dd f(x). Dién tich dudi ham mat d§ bang don vi. Dién tich d6 bang don vi vi n6 xap
xi bi€u do tan suat [27].

Nguoc lai, khi c6 ham mat d6 ta d& dang xap xi né béi mot biéu do tan suét
thuc nghiém, nghia la ta c6 mot tap s6 lidu tuong ung (tri s6 va tan suat).

Can chu ¥ rang, véi mot tap s6 liéu bat ky, ta c6 thé tinh duoc x, va o, song
n6 c6 phai 1a ham mat do xac suat hay khong thi phai thoa mén tiéu chuan phu hop
K.Pearson [27]. Nhiéu tap sd liéu thu dugc trong thuc té khong théoa min tiéu
chuan nay.

- Ham thudc cta dai lvong mo, nhu phan trén di trinh bay, ¢6 3 cin ct dé xay
dung ham thudc:

+ Mién x4c dinh (do théng tin that va du bao);

+ Gia tri tin tudng x, (do thong tin that va du bao chu quan);

+ Gan cho u(xg) = 1 vamax u(x) = u(xy) =1, xela, b].

Nhu vay 14 hoan toan chu quan, quy wdc ciia ngudi sang lap 1y thuyét tap mo
[65]. Nguoi ta quan niém rang, mirc d6 xuat hién trong khoang xac dinh 1a c6 cac
mirc do khac nhau. Gid trj ndo c¢6 mirc do tin tuéng cao nhat thi duoc gan cho ham
thudc co gia tri cuc dai béng don vi, cac gid tri con lai ¢6 ham thudc bé hon va
ngoai khoang xac dinh thi ham thudc bang khong, nghia 1a khong c6 kha ning xuat
hién. Véi quan niém nhu vay nguoi ta ¢6 ham thudc dd dugc chuan hoa va xay
dung 1y thuyét tap mo trén d6 [33].

Vi cac dai lugng mo c6 cac mirc mo khéc nhau (khoang xac dinh rong hep
khac nhau), thi cuc dai ctia ham thudc van 1a don vi. N6 khong xap xi ctia mot tap
s6 liéu nhu dai lugng ngiu nhién, nghia 1a chiing khong twong duong vé mat dinh
luong véi dai luong ngau nhién (twong tuy khong cung don vi).

Do d6 khi dem dai luong ngiu nhién va mo tinh chung trén mot so do tinh
toan thi phai c6 nhiing bién dbi phu hop.
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b) Phép bién doi phit hop tir mo vé ngdau nhién [35]

Nhu trén da trinh bay, ham mat do xac suat cua dai luong ng?tu nhién biéu
din cia mot tap s6 lidu (gia tri va tan suat ). Dé phu hop véi dai lwong ngiu nhién
ta can bién d6i ham thudc cia dai lwong mo vé mot ham sao cho ham d6 ciing biéu
dién mot tap s6 liéu nhu dai luong ngdu nhién. Cac tap sb lidu cta dai lugng ngau
nhién va tap s6 liéu d3 duoc bién ddi cua dai lugng mo s€ dugc dua vao tinh toan
trén cting mot so do cua phwong phap Monte - Carlo cai tién.

Muén viy ta thyc hién phép co/dan ham thudc véi k=const, sao cho dién tich
du6i ham thudc bang don vi (hinh 3.11).

b b b
| 1
[fde=1 = [kuG)dx=k[u()dx=1 suyra k=—=—

j L(x)dx

S - 1a dién tich dudi ham thudc

/U\ (x)
1 =
X o] X
Hinh 3.10: Ham thudc tam gidc u(x) Hinh 3.11: Ham thugc tron bit ky

Ba dic diém cta ham thudc duge bao toan 1a:

- Khoang xac dinh [q, b];

- Piém tin tudng x, (twong tu diém ky vong);

- Quy luét bién thién ctia ham thudc u(x) trén [a, b] (bao toan gia tri cuc tri tai
Xy, giam dan vé 2 dau mut, bang 0 voi cac diém ngoai khoang xac dinh).

Ghi chu: trong trudng hop c6 du thong tin dé du doan k = k(x) thi viéc tinh
toan ciling khong khé khan.

3.2.2.5. S6 héa mét sé truong hop ddc biét

Nhu trén da trinh bay, viéc s6 hoa gdbm hai budc 1a: mo hoéa tirc tim ham
thudc, sau d6 bién d6i phu hop. Nhu vay sé héa thuc chat 1a tim ham thudc, con
bién d6i phu hop 14 viéc don gian. Dé tim ham thudc ta can biét diém tin tudng va
khoang xac dinh, con quy luat bién thién thuong 13 tuyén tinh dé tinh toan don gian
(c6 thé chon 1a phi tuyén néu du sé liéu).

Chu ¥ rang, khoang x4c dinh day 1a khoang gia tri cho phép chon khong phai
1a sai s6 (céac gia tri sai léch quanh gia tri trung binh) ma 1a xac dinh theo cac quy
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dinh cia tiéu chuan. Theo 1y thuyét tdp mo thi khi khoang xéac dinh 16n thi & “mirc
mo” cao va nguoc lai [23].

Do d6, theo quy dinh cua tiéu chuan dé xdy dung ham thudc cua mot sb
truong hop gip kho khin, vi cac quy dinh cta cua tiéu chuan khong du théng tin
vé khoang xac dinh va gia tri tin tudong. Diéu nay cling 1am 16 rd viéc chon céc
tham sd tinh toan phy thudc rd rét va chi quan ctia ngudi thiét ké, do d6 phai sd
hoa theo cac truong hop riéng (d6 ciing 1a vin dé can nghién ctru tiép). Xin dan ra
sau ddy mot vai truong hop. Chang han

* Tai Bang 3.1 (12 bang 6.3 trong tiéu chuan TCVN 9386:2012) - Cac yéu
cau vé phan loai tiét dién thép cua ciu kién c6 kha ning tiéu tan ning luong theo
cap déo két cau va hé sb ung xur ddi véi két cau thép.

Bang 3.1: Cac yéu ciu vé phén loai tiét di¢n thép ciia ciu kién c6 kha ning tiéu tan
niing lwgng theo cip déo két cAu va hé sé ing xir ddi véi két cAu thép

Ciap déo két cau Hé s6 tng xir ¢ Phin loai tiét dién thép
1,5<¢g<2 Loai 1, 2 hoac 3
DCM .
2<g<4 Loai 1 hoac 2
DCH q>4 Loai 1

Tir bang trén ta thdy rang, loai 1 va loai 2 cta cap déo két cdu DCM co thé

chon la:
L5 <qg <2

2<g<4
Vay phai can c&r thém cac thong tin nao dé xac dinh g, diéu nay doi hoi trinh
d6 chuyén mén va tinh trung thuc ctia nguoi thiét ké.

}3 Loai 1 va loai 2 ¢6 2 khoang

Véi DCH: g > 4 véi loai 1 tinh theo quan niém b gidi han trén cua g 1a khong
qua bang 10 (Bang 10 khéng c6 trong tiéu chuan). Vay gidi han ¢ 13 bao nhiéu?
* Hé s6 ung xur voi két cau xay:

Béang 3.2: Cac loai cong trinh va gi6¢i han trén cia hé so ung xir doi voi ket cau xay

Loai cong trinh Hé s6 &ng xir ¢
Cong trinh bang thé xay khong c6 ¢t thép phut hop véi cac
quy dinh cta riéng EN 1996 (chi khuyén nghi trong truong 1,5
hop dong dat yéu)

Cong trinh bang thé xay khong cé cbt thép phu hop voéi

Phan 1 cta tiéu chuan nay Tw 1,5 dén 2,5

Cong trinh bang thé xay bi han ché bién dang Tir 2,0 dén 3,0

Cong trinh bang thé xay c6 cbt thép Tir 2,5 dén 3,0
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Chu thich 1: Céc gié tri khuyén nghi 13 gii han duéi ciia cac sb cho trong Bang 3.7.

Ch thich 2: Di v6i nhimg nha dugc xay véi hé thong khdi xay tao ra do déo
két ciu 16n cho két ciu thi co thé sir dung cac gia tri ¢ khac, mién 13 hé thong va
céc gia tri ¢ kém theo duoc kiém tra bang thyc nghiém.

Khi chi biét gi6i han trén tir 1,5 dén 2,5 thi xac dinh ¢ ra sao?

Trong tiéu chuan con nhiéu truong hop dic biét, dic biét & day duogc hiéu 1a
quy dinh khong chat, nguoi thiét ké chon gia tri phai quyét dinh chu quan.

Néu nhirng diéu trén day khong phai “gop ¥ cho tiéu chuan ma chi néu van
dé: nén c6 cach tinh toan hop 1y, phu hop véi tiéu chuan ma han ché dugc cac
quyét dinh cht quan khong hop 1y ctia nguoi thiét ké.

3.2.3. Xdc dinh trong sé trong xir Iy thong ké

Pé dam bao do chinh x4c can thiét cua 10i giai bai toan, s6 liéu do quan sat, do
dac (s6 liéu thue) va sd liéu do thir nghiém trén may tinh (s6 liéu a0) phai du 16n.

Do @6, tir khi phuong phap Monte - Carlo ra doi dén nay, viéc giam khoi
lwong tinh toan ludn ludn duge ban dén. Trong phuong phap Monte - Carlo cai tién
dung bién phap trong sb dé giam bét khédi lwong tinh toan.

3.2.3.1. Co so khoa hoc cua viéc xdc dinh trong 56

- Trong cac hién tugng ngau nhién hay mé thi c6 2 dai lwgng quan trong phai
ké dén la:

+ Gia tri xuét hién.
+ S0 1an xuat hién.

- Theo 1y thuyét théng ké, d6 chinh xac cua phwong phap Monte - Carlo phu
thudc khong chi vao sb lugng phép thir, ma con phu thudc vao mirc 46 dong déu
ctia cac mau thir.

Vi vdy, s6 miu thtr (& ddy 1a dau vao caa chuong trinh tinh) dugc chon sao
cho tit ca cac tham s6 tham gia déu xuét hién mot 1an. Cac dau vao co cac tham sb
déu xuat hién mot 1an duoc goi 1a dau vao co ban, mdi dau vao co ban cung cip
mot s6 liéu. Pé thanh 14p dau vao co ban, ta xem cac gia tri cua tham sd xuat hién
n 12 n s liéu (mic dau c6 gia trj gidng nhau)

- Trong s ctia 1 gi4 tri ciia tham sd du vao bang s6 1an xuat hién ciia nd, né
phu thudc vao ham mat do xac xuit cta bién ngau nhién hay phu thudc vao ham
thudc ctia bién mo.

- Trong s6 ctia mot dau vao bang tich cac trong sd cua cac tham s trong céc
dau vao do.

3.2.3.2. Xac dinh trong $0:

Nhu vay, dé xac dinh trong s6 cia mot gia tri ro1 rac trong khodng xac dinh
va trong sd ctia mot dau vao ta thue hién theo cac bude sau:

62



Budc 1. Roi rac hoa khodng x4c dinh cua cac bién dau vao boi mot so
hiru han diém.

Budc 2. Xéc dinh trong so cho céc gia tri roi rac

T ham mat do xac xudt f{x) va ham thudc (dd duogc bién ddi) u'(x) ta xéac
dinh dugc tung dJ ctua diém roi rac.

Xac dinh tung d6 cua di€ém mot 1an xuat hién (n€u nhi€u lan xuat hién thi chia
deéu) goi la 1)

Trong so cua diém rdi rac x; 1a s6 tron cta ty so L&) | £, 14 trong sO cla gia tri
JOo

xuat hién mot 1an (gia tri & dau hodc cudi khoang)

Néu s6 liéu ban dau cho 1a bang tan sd, thi tan sd chinh 1a trong s6 ciia gié tri
diém roi rac.

Buée 3. Xac dinh trong s6 cia cac dau vao kha di

Cac dau vao kha di 13 to hop kha di ctia cac diém roi rac cua cac tham sé.

- Trong mot dau vao kha di gia tri timg tham s6 chi dugc tham gia mot lan.

- Trong sb cia mot dau vao kha di béng tich trong s6 cua cac dai luong c6 mat
trong dau vao.

- Gi4 trj tat dinh c6 mat trong moti dau vao tat dinh voi trong ) bé”mg don vi.

3.2.3.3. Xac dinh so lan thir va so so lieu thu duorc.
- SO lan thir 1a s6 t6 hop cia céc gia tri roi rac
- SO s6 liéu thu dugc 1a tong cua trong s cac dau vao kha di.

Thi du: Xét dim don, tiét dién chit nhét chiu tai trong phan bd déu cudng do ¢ va
tai trong P tap trung & gitta nhip, modun dan hoi ciia vat liéu E. Xét dap tmg cua dam.

Vi gia thiét: Tai trong P 13 bién mo ¢6 ham thude (x); ¢ 1a tat dinh; E 1a
ngau nhién biét ham mat do f{x); Cac kich thudc tiét dién 1a tat dinh.

Bai toan c6 3 dai luong: tat dinh, ngau nhién va mo.

f(x) M)

0]

Hinh 3.12: Ham mdt dp f(x) ciia bién ngéu nhién E va ham thujc p(x) ciia bién mo P
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R&i rac E thanh 7, diém. R rac hoa P thanh 72, diém.

S6 t6 hop kha di 1a 7.1, trong s6 cua x;1a p; cua x ilap’;, trong s6 cta to hop
cta cac kich thuée cua tiét dién déu bang 1. Vay trong sd cta dau vao tuong tng 13
piv) )

So sanh: SO lan phai thir nghiém trén may 1a ».n,= M

M
Goi N=) p.p; ,khithayp,=1,p’;=1thi M=N

i,j=1
Do pi=zl,pi=1 V., =>N>M
' 33 Phan loai va s6 hoa cég dai lwong ngiu nhién va mo trong tiéu chuin

thiet ké cong trinh chiu dong dat TCVN 9386:2012

3.3.1. Phin loai va mo hoa cdc dai lwong mo trong tiéu chuin TCVN
9386:2012

TCVN ‘9386 - 2012 E)hl'l’a nhiéu s6 md co cac dang kpéc nhau. Ngoai ra, con
c6 nhirng diéu quy dinh bang ngén ngit, nén viéc mo hoa rat khé khan. Sau day xin
liét k€ va mo hdéa mdt so loai phd bién.

Loai 1:

a, Cdc thong tin da biét:

Pai luong mo x chi biét khoang xéac dinh [a, b], khong co thong tin gi thém.

a<x<b

Trong d6 a, b 14 céac sd, cac s6 mo hay céc dai luong ngiu nhién.

b, Mo hoa x (tim ham thudc u(x)):

Theo ly thuyé; thdng ke, cac thong tin da biét véi moi x thudc [a, b] 14 nhu
nhau, vi vdy c6 thé coi x c6 phan phdi déu trén [a, b]. Do dob, khi a, b 1a céc so,
ham thudc x 1a hinh 3.13.

(X)
/% R xe[a,b]
T =m ”(x)‘{o x#[a,b]

L]
(0] a XX, an X

Hinh 3.13: Ham thudc dai lwong mo loai 1 hinh chir nhdt
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- Khi a, b 14 cic sb mo, ta léy ap, by 1a gia tri tin tudéng cua a, b; do do
khoang xé&c dinh dugc mé rong 1a [a’, b’] (hinh 3.14).

/U\ )

1L o

\ /
N/

X

\ \
\ \
\ \
ol & Q bo b'

Hinh 3.14: Ham thujc dai lwong mo loai 1 hinh thang
- Khi a, b 1a cac s6 ngdu nhién, ta mé rong khoang xac dinh bang cach chon
ky vong cta cac dai lugng ngau nhién a,, b, tring véi gia tri diém mut (c6 u(x) = 1),
tor d6 mé rong mién xac dinh theo 6, 20, 30 vé 2 phia, trong d6 ¢ 1a o 1éch chuan
cta a, b, ty theo yéu cau vé do chinh xac cua bai toan (hinh 3.15).

ﬂ (x)

I

I\ /|
\ /|

|
\
o @ & bo b

Hinh 3.15: Ham thuéc hinh thang khodng xdc dinh la sé ngdu nhién

Khoang xac dinh cia x 1a [a’, b7], cac khoang mé& rong 1a: [a’, ag] va [by, D).

Loai 2:

a, Cdc thong tin da biét:

bai lugng mo x, biét khoang xéc dinh [a, b] va m{t s6 thong tin khac, song
khong du dé xac dinh gia tri. a<x<b

Trong d6 a, b 1a cac s6 hay cc s6 mo.

Ngoai ra con c6 mdt sfr)’ thong tin (quy dinh) khac dé xac dinh gié tri tin tuéng
X va hinh dang (quy luat bién thién) cua x. /\J\(X)

1 =
I
TR
fiimimii

ol a X, b

b, Mo hoa x (tim ham thugc)

- Théng tin thém din dén xac dinh
dugc gia tri tin tudng xo, ham thudc cua x la
hinh 3.16.

Hinh 3.16: Ham thuéc dai lwong mo logi 2, khodng xdc dinh x0 duy nhit
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- Thong tin thém dan dén xac dinh duoc gia tri tin tudng nam trong mot
khoang, ham thudc ciia x 1a hinh 3.17 (gia tri xo khong duy nhét).

M (x)

[T
l"”“
M
o| a b

Hinh 3.17: Ham thuéc logi 2, khodng xdc dinh x0 khéng duy nhdt
ux)=1 VYxela’, b’]

Loai 3:

a, Cdc thong tin da biét:

Pai luong mo x, biét khoang xac dinh 13 khoang ban v6 han x > a hay x < b,
khong c6 thong tin gi thém.

Trong d6 a, b 1a cac s6 hay cc s6 mo.

b, Mo hoa x (tim ham thudc)

Toan h?c (;15 biéu dién diéu kién bang nira khong gian vo han, nghia 1a thira
nhan x co6 thé tién ra vo han.

Song trong tl‘u_rc té x4y dyng thi néi chung 1a khong c6 dai luong vo han, do
do6 nguoi ta dua vé hiru han.

Can cu :theo y nghi‘a kinh té',‘ k¥ thuat cua x dé xac d‘inh niam trong mot khoéng
hiru han. Chang han, diéu kién’bén cua ung suat mot chiéu o,,,, < gy, gplaing suat
chéy,’ oy dugc xac dinh theo két qua th},Ic nghiém, con o,,,, dugc tinl} toan theo 1y
thuyét co hoc cong trinh. Trong cac di€u kién thuc thi o,,,, khong thé cé gia tri bé
vo cung. Mat khac ¢ day cang bé (kéo) thi cang an toan, nén nguoi ta 9hi xét voi
01 < Opax < 0y, trong do6 o; tu chon. Luc d6 khi Omax € [0 oy thi cb thé coi 1a gid
tri tin tudng, o; co thé chon theo dd tin cay vay do thi ham thudc 1a hinh 3.18.

Was (x)

1 —

[T

LU X =6
o 6 6;

Hinh 3.18: Ham thugc dai luong mo logi 3

Véi diéu kién x > b, cling 1y lun tuong tu.
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Loai 4.
a, Nhitng théng tin da biét:

bai lugng mo x, biét khoang xac dinh la khoang ban v6 han x > a hay x < b,
va mot so thong tin thém, song khong du dé xac dinh gia tri.

Gia sir nho cac thong tin thém, ta xac dinh dugc gia tri tin tudng x, [a mot
diém hay mot khoang, d6 thi ham thudc u(x) 13 hinh 3.19.

b, Tim ham thuoc u(x)

/U\(X) j\f\(X) }J\(X)

| = os e o - () I . ; [ vn
m ) ] T
. LN *ze bl 22 5 fiinluh, xse

o & X 6 0 5 & 6 o & & 6
oL P ) p 1 Vxe [o", 0'0]
xac dinh x, duy nhat xo khong duy nhat u(x) = 0 vrelo,.o]
a) b) voi x <b. c)voix=>a

Hinh 3.19: Ham thugc dai lwong mo loai 4
Loai 5:
a, Nhitng théng tin da biét:

Dai lwong md x nhiéu chiéu (dai luong thir cip), biét mot sd thong tin cac
vung chung quanh, khong du dé xac dinh gia tri.

Trong céc tiéu chuan thiét ké, nguoi ta thuong dung cach phan ving trén céac
ban do (ban do gid, dong dat, tinh chat nén dat v.v...).

Dé thanh 1ap cac ban d6 ngudi ta dd dong nhét héa cac tinh chit trong mot
vung, nghia 1a mQt vung chi c6 mot gia tri (gia tri tin twdng). Nghia la nguoi ta da
bién mot dai luong lién tuc thanh gian doan.

b, Mo hoa (tim ham thudc)
co e e . ) , \ A AL g~ . e (@) sy
Gia st gia tri tin tudng cua cac vung lan can da dugc xac dinh xol i=12.., tr do

ta tim duoc X V& Xomin

- Néu X, €[ Xomins Xomax | @ thi ham thudc 1a hinh 3.20b.
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o

Hinh 3.20a (phan vang) Hinh 3.20b (ham thugdc)

- X, [xOmin,XOmaX], dé bao dam X, la cac gia tri tin tudng, ta chia mién D
L, ., .. , R <A D(l) \ D(2) X < A X Ry
cO gia tri tin twdng x, thanh 2 mién D" va U;”, trong moi mi€n con van c gia

tri tin tudng X, song can thi khac nhau.

m X

X X X X

o Omin Omax o

- Khi X, < Xopin VA X > X, d0 thi ham thudc 1a hinh 3.21

M (x)

1 L

I i
L] I X
0| x X X X

[ Omin

Omax o

Hinh 3.21. Ham thujc dai lugng mo nhiéu chiéu
Loai 6:
Pai luong mo duge biéu dién bang ngdn ngit [3, 5], néi chung mo hoa rat
phtic tap, tiiy theo ngit nghia cta van ban dé thanh 1ap ham thudc.
3.3.2. 86 héa cdc tham s6 mo trong tiéu chuian TCVN 9386:2012
Tiéu chuan chtra nhiéu quy dinh md, sau day xin néu mot sb truong hop
S6 héa phd phan tng dan hoi theo phuwong ngang (muc 3.2.3.5 cia tiéu chuan)
2 T (25 2
0<T<Tg:S,(T)=a,S|=+— | —-=
6 SulT)=2 [3+T3(q 3ﬂ
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25 Te

=ag.. .
Te <T <Tp:54(T) qg T

> Bay
25 To.Tp
= gS——2
Tp £T:S4(T) q T
2 pay

Trong do6 a, S, Tc va Tp da dugc dinh nghia trong muc 3.2.2.2 cua tiéu
chuan [5]. g 1a hé ) ung xu, g phu thudc vao do déo, do déo duoc quy dinh trong
cac phén khac nhau cta tiéu chuén, g con phu thudc vao loai vat li¢u, loat két céu,
tAm quan trong v.v...

.56 héa cde tham sé S, Ty, Tcva Tp
Bang 3.3: Gia tri cac tham s6 mo ta pho phan vng dan hdi trong TCVN 9386:2012

Loai nén dat S Ty (s) Tc (s) Tp (s)
A 1,0 0,15 0,4 2,0
B 1,2 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 1,4 0,15 0,5 2,0

Trudc hét ta mo hoa bang 3.1. Do viée phan loai ma S von gia tri nam trong
mot khoang, nhung di “tat dinh hoa” chi tai mot diém. Gia str ham F(x) bién thién
lién tuc theo mot quy luat ndo d6 (tuyén tinh hay phi tuyén). Nhung dé phan loai
(nham muc dich quan 1y), tiéu chuan thiét ké da phan thanh timg loai va trong mdi
loai F(x) dugc gdn mot gia tri xac dinh (constant).

F(x) a<x<bh
{F(a)SF(x)SF(b)

Trong [a,c] chi chon 1 gia tri dé tinh 1a
X,, trong [¢,b] 1a x; , Do thi co bude nhay
va khong doi trong timg khoang.

Hinh 3.22: Biéu dién ham F(x)

Sau phan loai chi chon 1 gia tri 1a F(c) dai di¢n cho F(a)< F(x)< F(b)

Vay voi a < x <b thi quy luat bién thién ctia n6 1a F(a) < F(x) < F(b), nghia
1a gi4 tri ding cta no 1a bién thién trong mot khoang khong phai mot diém.

Néu nam trong mot khoang thi cac thuat toan tit dinh thong thudng khong tinh
duoc (trir phuong phap Monte — Carlo), nén tiéu chudn da chon mét gid tri xac dinh.
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Mo héa bang 3.3 ta duogc bang 3.4.

Bang 3.4: Mo héa gia tri cac tham sé phd phan ing dan hdi trong TCVN 9386:2012

Loai nén dat S Ts (s) Tc (s) Tp (s)
A 1,0<S <1,15 | 0,15< T3 <0,20 | 0,4< T <0,50 | Tp=2,0
B 1,08 <1,35 | 0,15< T3 <0,20 | 0,4<T¢<0,5 | Tp=2,0
C 1,08 <1,20 | 0,15< T5<0,20 | 0,5<T¢<0.8 | Tp=2,0
D 1,20<S<1,40 | 0,15< T5<0,20 | 0,6<Tc<0,8 | Tp=2,0
E 1,35<S<1,40 | 0,15< T5<0,20 | 0,4<Tc<0,6 | Tp=2,0

Viéc mo hoa 1a két hop gitra théng tin khach quan (sb liéu quan sat do dac
duoc trén thuc dia) va ¥ kién cht quan cua ngudi nghién ctru. Do d6, do nhan xét
ctia “ngudi mo héa” ma khoang bién thién rong hay hep. Do & ving dat co bién
thién cac tham sd rd rét nghia 13 bién thién 16n, thi chon khoang bién thién rong va
nguoc lai. Mat khac, phan loai nén dat bang 101 (ngdn ngir), sé liéu nén dat co rat

nhicu 16p, céc 16p co6 cac do sau khac nhau, khé cu thé héa duogce so liéu dé xac

dinh, ma phai md hoa. Theo bang 3.1 — Céc loai nén dat trong tiéu chuan [5], cac

loai nén dat dugc lua chon khong 6 rang (mo).

Con gia trj tin twong 13 gia tri theo bang 3.3 trén (bang 3.2 cta tiéu chuén [5]).

Nhu vay ta ¢ ham thudc cua S, T T Tp nhu sau:

Bang 3.5: Ham thudc goc va ham thudc dwoge bién doi

-Gid trj tin tuong | oD VE:
Loai nén dat Khodne xAc dingh - Ham thude goc u(S)
EXACEM | Ham thude duoc bién déi u*(S)
A x0=1,0 //\A(S)/
1,L0<S<1,15 - R P
I
M [l
o 1,15
ARN(S
~
-
0,15 ||
|
11
! Ll
o 1,15
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Loai nén dat

- Gid tri tin tuong

Hinh vé: )
- Ham thudc goc u(S)

- Khodng xic dinh | pam thuge duoe bién déi u*(S)
B x, =172
o 9 S
10<S<135 i
E N RN s -
MM
=] i
o] 1 1,2 1,35
s
I —
035 I
T
=] e
o] 1 12 1,35
C x,=1,15
o0 b (S{
1.0<S<1.20 2%
i o o e o
| Ll
° 1 1,15 1,20 s
(s
I
0.20 |
11
| A
o 1 1.15 1,20 s
D x,= 1,35
o ) S
120< S < 1,40 A
1 L _

o 1,20 1,351,40

/‘Jk*(s

o 1,20 1,

4
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Hinh vé: )
- Ham thudc goc u(S)
- Ham thudc dugc bién doi u*(S)

- Gia tri tin twong

L . /‘\ ’(t ” s .
oginéndat | _ Khoang xac dinh

E Xo = 194 (S
1,35<8§<1,40 Z

T N S S S

o 1,35 1,40
i
S22
0,05 |
[
|1
M LS
o 1,35 1,40

Ghi chu:

- Két hop khach quan va cha quan dé giai quyét mot van dé. Chu quan thi c6
thé linh hoat, cho nén nguoi ta goi 1a “tinh todn mém”.

- Néu khong lam nhu vay thi khong c6 cach giai quyét. Ngay nay rat nhiéu
van dé duogc giai quyét theo cach d6. Vé6i cach d6 thi phai dung phuong phap
Monte — Carlo dé tinh toan. Cac phuwong phap tit dinh quen thudc khong dung
duoc.

e S6 héa hé so g xit q

Theo dinh nghia, hé s6 tng xtr ¢ 13 hé s6 chiét giam tir phd phan tmg dan hoi.

Hé s6 ung xtr q phu thude vao do déo, do déo phu thudc vao vat liéu vao loai
két cau, do déo dugc quy dinh trong cac phan cua ti€u chuan. Sau day chi xét mot
vai truong hop, cac truong hop con lai cling lam tuong tu.

* Poi v6i thanh phan thang dimg, thi hé s6 déo dugc chon 1a ¢ <1,5, vay chon
¢ bang bao nhiéu?

-Néu ¢6 thém thong tin, ma ta xac dinh duoc a, sao cho a < ¢ < 1,5, a xac
dinh sao cho ¢ khong qué nho thi d6 thi ham thudc x(q) voi gid tri tin tudng x, la:

fj\(Q)

1 =

0 a X, 1,5 q

Hinh 3.23: Dé thi ham thugc 1(q) véi gid tri tin twéng x,
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- Néu khong co thong tin ndo ngodi ¢ < 1,5 va a thi khoang gia tri tin twong 1a
a<q<1,5 a6 thi u(q)la:

/U\(q)
1

[T
[T T

3 A

0 a 1,8 q

Hinh 3.24: Pé thi ham thugc 11(q) véi gid tri tin twonglaa<gq<1,5

Ghi cha: gia tri ¢ lién quan dén lyc dong dat, néu khong quy dinh a thi ¥ cha
quan khong hop 1y ctia nguoi thiét ké hodc cha dau tu s& anh huong dén gia tri g.

Gia tri ¢ dugce quy dinh trong cac phan khac nhau cia tiéu chuan dugc coi 1a
gia tri tin tuong, con khoang x4c dinh ctia né6 duoc xac dinh nhd cac thong tin bd
sung do céc quy dinh khac cta tiéu chuan. Tl cac biéu d6 trén ta dé dang suy ra d6
thi cua £ *(¢) (ham thudc da duoc bién doi).

* Pbi voi cac tac dong dong dat theo phuong nim ngang cua két cdu khung bé
tong nhiéu tang, thi hé sé ung xtr duoc chon 13 ¢ = go.ky > 1,5 trong d6 Bang 3.6
quy dinh - Gi4 tri co ban cua hé ) ung xu, go, cho h¢ co su déu din theo mit ding
cho két cau bé tong.

Bang 3.6: Bang tra hé s6 wng xir ¢, cho hé cé s déu din theo mit ding

Loai két ciu Ciap déo k‘ét cu [Cap déo két cAu
: trung binh cao
Hé khung, hé hon hop, hé tuong kép 3,0a,/a; 450,/
H¢ khong thudc h¢ tuong kép (Wall system) 3,0 400,/
Hé dé xodn 2,0 3,0

Quy dinh vé hé sd a/a; co thé duge st dung cac gia tri Xép xi, cac gia tri ndy
duoc xé4c dinh theo tiéu chuan. Khi hé sé a,/¢; duge xac dinh thong qua phan tich
tong thé phi tuyén tinh 16n hon gia tri x4p xi theo tiéu chuan c6 thé dugc st dung
va ti da co thé lay bang 1,5.

Céc gia tri duoc gan cho g, c6 thé dugce quy dinh trong ting du 4n cu thé, phu
thudc vao Ké hoach dam bao chét lugng.

Vay chon ¢ bang bao nhiéu?
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-Néu c¢6 thém thong tin, ma ta xdc dinh dugc a va b sao cho a < g <b,
a xac dinh sao cho ¢ khong quéa nho thi dd thi ham thudc u(q) véi gia tri tin
tuong x, la:

/w(q)

1 - — _
1]

N i
0 a X B q

Hinh 3.25: Dé thi ham thuge “D véi gid tri tin twéng x,

RS rang ¥ cha quan cta ngudi thiét ké van duoc tham gia vao chon céc gia tri
tinh toan. SO hoa q 1a van d& phirc tap, trong luan 4n nay chi xét mot truong hop riéng.

® S6 héa gia toc nén agr theo dia danh hanh chinh tai phu luc H (quy dinh) cua
tiéu chuan TCVN 9386: 2012

Gia toc nén Agr chiém dia vi quan trong dic biét trong tinh toan cong trinh
chiu dong dat. Viéce quy dinh gia tri nén theo don vi hanh chinh (huyén, quan) da
ddéng nhit moi diém trong don vi hanh chinh c6 cing mot gia tri agr. Trong tiéu
chuan mdi don vi hanh chinh d6 c6 chung mét gia tr tin tudng x,. Vay khoang xéac
dinh agg 12 gi?

Dinh gia tdc nén tham chiéu ag,r trong tiu chuan duoc biéu thi bang cac
duong dang tri. Gia tri agr gitta hai duong dang tri duoc xac dinh theo nguyén tic
ndi suy tuyén tinh. Ta thua nhén agx bién thién lién tuc (trir trrong hop dac biét, co
ghi chu riéng), nén gia tri max va min cua agg 1a gid tri max va min cua cac don vi
hanh chinh lan can.

Thi dy: Tai thanh phd Ha Noi

Bang 3.7: Bang gia toc nén ciia quin Ba Pinh — Ha Noi

bia danh Kinh do Toa 49 Vido Gia toc nén
8’1.1%16]31; ?/glh 105.81285 21.039762 0,0976
Lan can Ba Dinh la cdc quan
Hoan Kiém: a = 0,0892)
Déng Da: a = 0,0983] max=0,1032
Cau Gidy : a = 0,1032 - min = 0,0819
Tay Ho: a = 0,0819
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Vay khoang xac dinh cua az; quan Ba Dinh 1a [0,0819; 0,1032].
Gia tr1 tin tudng cia ham thudc 1a 0,0976.

D6 thi ham thudc cua agr quan Ba Dinh la:

/U\ (agr)

1 - - — _
1]

N il 5
O | 0,0879 0,0976 0,1032 aR

Hinh 3.26: Dé thi ham thugjc a,r qudn Ba Dinh.

/W’(aga)

a
00,0879 0,0976 0,1032 A

Hinh 3.27: Do thi ham thupc u*(a,e) quin Ba Dinh (ham thugc dwoc bién doi).

o S6 hoa bién thir cap Sy(T)

Vi Sy(T) 1a ham ctia ag, S, Ts, Tc, Tp va g khi T @i xac dinh T 14 tan s6 dao
dong riéng cua cong trinh (dao dong vai luc ngoai bang khong), T duge xac dinh
bdi cac dic trung ctia cong trinh, khéng phu thude vao tac dong dong dat. Ngudi ta
thira nhan gan ding 13 cac tham s6 anh huong dén dao dong riéng 1a khéng ché
dugc, nén chap nhan T 1a xac dinh con 7, theo tiéu chuan TCVN 9386:2012 déu
chon Tp=2.0 cho moi loai nén dét, nén gia tri T}, dugc xac dinh.

Vay Sy(T) 12 ham cua cac bién mo so cip ag (hay agr, a,=y1.asr), S, T, Tc, q

Khi d4 s6 hoa cac tham sb ag, S, Tp, Tc, q thi ta d€ dang s6 hoa Sy(T) theo chi
dan & phan trén. Viéc tinh toan & ddy ciing dé dang vi S,(T) 1a mot ham hién (biéu
thire giai tich) cta cac bién mo.

Ghi chu: Viéc chon gia tri tin tuéng x, cho cac don vi hanh chinh (quan,
huyén) thuan tién cho viéc quan 1y trong xay dung va phong chdng thién tai, song
c6 thé gip sai s6 16n.

O nhitng don vi hanh chinh c¢6 “kich thuéc khong cing bac” (ching han,
chiéu rong nho so véi chiéu dai) thi viéc dong nhat thém gia tri Agr CO thé gap sai
s6 16n. (Van dé nay khong ban dén vi khong phai 1a nhiém vu cta ludn an).
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3.4. So @6 sb tinh két cAu chju dong dit theo TCVN 9386:2012 c6 ké dén cac
tham s6 mo ciia tiéu chuin bang phwong phap Monte — Carlo cii tién

Buéc ]——» | Xac dinh so do, cac tham s6 ngau nhién (vat licu,
tai trong tinh tai, hoat tai), cac s6 liéu mo hinh.

v

Phan loai va so héa cac dai lugng mo so cap va
thir cap cua tiéu chuan.

v
Xéc dinh phd thiét ké S,(T,) theo phuong x, y hodc
Budc 3——> | ham pho thiét ké cia timg trudong hop khi s6 hoa
cac dai luong mo.
v
Xéc dinh lyc dong dat, tinh toan noi luc dong dat
gay ra 1a nhitng s6 mo.

Budéc2 ———»

Buéoc4d——Mo»

v

Xéc dinh cac gia tri tin twdong bang phuong phap
BuocS5 ——» | Monte-Carlo cai tién: Ky vong, phuong sai, ham
thude, gidi mo (co ké dén trong so).

v

T hop, tinh toan, kiém tra két cau cong trinh nha
theo cac ti€u chi quy dinh (bén, 6n dinh, kha nang
chiu lyc, chuyén vi v.v...).

Buéco

Hinh 3.28: So dé tinh két céu chiu dpng dit theo TCVN 9386:2012 c¢6 ké dén cdc
tham s6 mo ciia tiéu chudn bing phwong phdp Monte — Carlo cdi tién

3.5. Nhan xét chuwong 3

Céc két qua chinh trong chuong nay:

- Nhéan dién, phan loai cac tham s6 mo trong tiéu chuan TCVN 9386:2012.

- S6 hoa cac tham s mo bang cach mo hoa va bién doi twong dwong vé dinh
luong giira tham sb mo va cac tham s6 khéc.

- Bién phap trong s6 dé giam khdi luong tinh toan, phuong phap xur 1y s6 liéu
g dung vao tinh toan cong trinh chiu dong dat.

- Pua ra so dd tinh két cdu chiu dong dat theo TCVN 9386:2012 c6 ké dén céc
tham s6 mo cta tiéu chuan bang phuong phap Monte — Carlo cai tién.
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CHUONG 4. NGHIEN CUU, KHAO SAT SU'LAM VIEC CUA MQT SO
KET CAU CONG TRINH NHA CHIU PONG PAT THEO TIEU CHUAN
TCVN 9386:2012 BANG PHUONG PHAP MONTE - CARLO CAI TIEN VA
PHUONG PHAP TAT PINH HIEN HANH, SO SANH VA PANH GIA

Trong chuong ndy, luan an nghién ctru, khao sat mot sé cong trinh chiu dong dat
dugc thiét ke tinh toan theo phuong phép tat dinh hién hanh (hién nay céac k¥ su dang
dung) va tinh toan theo phuong phap Monte — Carlo cai tién, tir d6 dua ra so sanh
danh gia. No1 dung nghién ctru, khdo sat gidi han trong pham vi chi tinh toan ndi luc
va chuyén vi véi cac tham sé dau vao 1a mo va doc lap.

4.1. Khio sat sw 1am viéc ciia két cAu cong trinh nha thap ting chiu tai
trong dong dat

4.1.1. Thiét Igp mé hinh tinh nha thép ting

o M6 hinh tinh véi nha thdp tang véi mé hinh khung

Lap mo hinh cac tham s6 hé két cAu nha (hé luéi truc, hé dam cot, san véch).

Xéc dinh so dd xdy dung cac sb liéu mo hinh.

Pua vao chuong trinh tinh tinh toan két cau thong dung (Etabs V18...).

o M6 hinh tinh véi nha thip ting véi mé hinh khung c6 xét dén twong chén
(phan tir chi chiu nén)

Déi v6i cong trinh thdp tang, khi khao sat thiét 1ap mo hinh néu ké dén tuong
chén, can cha y dén su khéc biét lién quan dén trinh tu xay dung [77].

4.1.2. Khdo sdt sw lam vi¢c két cdu cong trinh nha thép ting chiu tdi trong
déng dit bang hai phwong phdp tinh todn tit dinh hién hanh va tinh todn theo
Monte - Carlo cdi tién

4.1.2.1. Khdo sat sy lam viéc nha thdp tang xdy dung trong cdc ving chiu déng
dat khdc nhau

Khao sat Cong trinh Nha van hoda, c6 cac dia diém xdy dung tai thi xa
Mudng Lay tinh DPién Bién; huyén Tuan Gido tinh Pién Bién va huyén Ba Vi
thanh ph6 Ha Noi. Cac dit liéu khao sat sy lam viéc ctia nha c6 xét dén dic diém co
cac dinh gia tdc nén khac nhau va mirc do chénh 1éch dinh gia téc nén tin tuong va
cac s6 liéu tai cac dia danh 1an can khac nhau.

77



_ i e i i i e
i Il 1 i | G PO == ==
o T P P Y A AR NP 4 —— 1 m L w8 . "'ﬂ
o [ R i I i
8 B
PRERRRE R T
e ! g4 13
™ ]| g E‘l
L vy 1 1 i RiEsls | L
B el = B T ht
EEEEEEE -
. S 111111 _____gw«}:j i o M
E|
: ? i — I i I -  — HHHH
5 o Y i P 1
+5% @
*® 29 P
T T e/

Hinh 4.1: Mt bing ting 1 céng trinh Nha vin héa
a) S6 lidu hé két cau nha, mé hinh tinh, tdi trong ngau nhién tdc déng:
- S liéu h¢ két cau nha:

Nha 4 tang, c6 khdi thong ting Vin hoa, kéo thép nhip 14,4m, phuong an khung
BTCT cap déo trung binh.

Tuong xay gach xi mang cdt lidu do day 220 dic mac 100 vira mac 50, co lién
két neo thép D10 a 400 vao cot BTCT va co ludi thép chong co giira tuong va cot.

Dam BTCT c¢6 kich thuée tiét dién (don vi mm): dam phu 220x300; dam doc
220x500; dam nhip truc 7-8: 300x700; dam chinh 300x500; ddm chinh nhip 16n
400x1000.

Dan thép thanh canh trén va canh dudi: 2L63x5; thanh bung dliing, xié€n: 2L50x5

Cot BTCT c¢6 kich thuée tiét dién (don vi mm): cot nhanh 220x220; 220x400;
300x300; cot chinh 600x800; 600x600; 300x400;

Vit liéu: Bé tong cap bén B25, thép AL AlL thép hinh CCT34.
- M6 hinh 3D céng trinh:
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Hinh 4.2: M6 hinh tinh cvuia cong trinh Nha vin hoa

- SO li¢u vé tai trong :

Tinh tai: Tai trong ban than (chwong trinh tinh thiét l4p), tai trong tinh tai san,

tai trong tudong xay.

Hoat tai: Tai trong hoat tai dirng, hoat tai gio.

Tai trong dac biét: Lua chon s6 lidu tat dinh vé tai trong dong dét theo TCVN
9386:2012 nhu sau:

Bang 4.1: Cac thong sé tinh tic dong dong dit cong trinh Nha viin hoa

Gi4 tri

Dia diém tai

Pia diem tai

STT Thong 56 chon Muong Lay, Tuén Giso, B}:l!i,? 1;111; lt\?fl)i
Dién Bién Dién Bién i :
1 [ Néndat C C C
2 | Cépdéo DCM DCM DCM
3 | Loai két cAu H¢ khung H¢ khung hoac | H¢ khung hoac
hodc két cau két cAu hdn két cAu hon
hon hop hop tuong hop tuong
tuong duong | duong khung | duong khung
khung
4 | S tang ndi 4 4 4
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] Gi4 trj
STT Théng s 5 chon });a‘dlem tai Bla}\dlen.l,tal Pia didm tai
Muong Lay, Tuan Giao, Ba Vi. Ha Néi
Dién Bién Dién Bién i :
5 | Do can nhét 5% 5% 5%
6 | Gi61 han dudi cua chu ky T (s) 0,2 0,2 0,2
7 | Gio6i han trén ctia chu ky 7¢ (s) 0,6 0,6 0,6
8 | Gidtri xac dinh Tp(s) 2,0 2,0 2,0
9 | Hé s6 diéu chinh d6 can 7 1 1 1
10 | Hé s6 tAm quan trong ¥, 0,75 0,75 0,75
11 | Dinh gia toc nén thiét ké agz 0,1516 0,1124 0,1167
(don vi g)
12 | Gia toc nén thiét ké a, (m/s”) 1,1154 0,8270 0,8586
13 |Hésonén S 1,15 1,15 1,15
14 | Gi4 tri co ban hé so tmg xir ¢, 3,9 3,9 3,9
15 | Hé s6 phan 4anh dang pha hoai 1,0 1,0 1,0
k.
16 | Xét khong dong déu mat bang 80% 80% 80%
17 | Hé sb tng xtr ¢ 3,12 3,12 3,12

Phé phén ttng dan hdi phwong ngang

1.0000
0.9000
0.8000
0.7000
0.6000
0.5000
0.4000

0.3000

0.2000
0.1000

0.0000
0.00 2.00

4.00 6.00

8.00 10.00

Hinh 4.3: Biéu dé Phé thiét ké theo phwong ngang phwong dn tinh tit dinh hi¢n hanh

b) Phan loagi va s6 héa. Xdc dinh cac tham s6 mo cia tdi trong dong dat:

Nhan dang nén dat:

Lay theo gia tri SPT cho cac hd khoan dia chét:

Vi tinh gia tri trung binh: Ngr

D (h.Ngy)
S

Trong do: A, Ngpr - chiéu day (m)

va gia tri NSPT cuia 16p thit i trong tong s6 n 16p ton tai trong 30m dat trén bé mat
Véi s6 lidu theo bao cao khao sat dia chat cong trinh: c6 15<Ngr<50 Nén dat
dang C.

Nén dat co thé tao cac hiéu ung di thuong, xét cac gia tri khao sat dia chét ¢c6
nhiéu gi tri theo s liéu hd khoan, Do sb liéu nén c6 ving cd N tiém cén 50,
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dua dat nén cong trinh nam trong khoang B — C, trong d6 tri tin twong 1a dat nén
C (chiém ty trong cao hon theo ving nén dat theo vi tri hd khoan).

Viy tinh mo héa cac tham sb theo nén, cac gia tri trong khoang nhu sau:
1,15<5<1,2; 0,15 < 73<0,2; 0,5< T¢<0,8; Tp=2,0
Trong d6 gia tri tin tuéng duoc xac dinh dat nén C nhu sau:
S=1,15; T5=0,2; Tc=0,6; Tp=2,0
Biéu d6 ham thudc theo hinh 4.4

/U\(S }A(Ta /}U\(Tc
| S | [ I |
M | T HHI N
m L u| LIy 5 m LEANRARNEL &
o 115 12 o[ 015 02 o 05 06 08
Ham thudc goc ug Ham thudc gbc 1(T5) Ham thudc gbc 1(T¢)
s Pt
2 2
0,05 0,05
| |
|‘| \‘l
n L1 u il Ts T
o] 115 12 s ol 015 02

Ham thudc dugc bién d6i 2% Ham thude duge bién doi *(T) Ham thude dugce bién doi 1(T¢)
Hinh 4.4: Cdc biéu d6 ham thuéc goc va ham thuc dwoc bién déi ciia S, Ty, T

- Xdc dinh gia toc nén a,:

+ Xét trudng hop nha thudc dia diém thi xa Muong Lay ¢ a.z=0,1516.g coi
la tri tin tuong. Trong d6 thi xa Muong Lay (thi xa Lai Chau cii) c6 dia gidi giap
ranh 2 bén chu yéu 13 huyén Sin H6, Lai Chau va Tua Chua, Dién Bién;

Sin Ho ¢c6 a,z=0,1297g; Tua Chua cé a,z=0,1404g;

Vay tinh theo MMC c¢6 céc gia tri khoang theo quy dinh dudng dang tri cta
TCVN 9386:2012 nhu sau:

0,954 < a,<1,1154 dugc biéu thi nhu hinh 4.5

C(
M Fiee N
2
0,1614
T - |
/ﬂ : I g
u 1y g u Ll g
o 0,954 1,1154 o 0,954 1,1154
Ham thudc goc uag) Ham thudc dugc bién doi u*(ag)

Hinh 4.5: Cic biéu @ ham thujc géc va ham thujc dwoc bién dbi ciia a, tai Muong Lay
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Nhan xét tru:orng hop nha tai dia diém MuO’ng Lay: Pugc xay dung trong Vung
c6 dinh gla toc nén 16n nhét so véi gia toc nén cac ving giap ranh theo duong dang
tri gia toc nén déu nho hon.

+ Xét truong hop nha thudc dia diém huyén Tuan Gido c6 ag=0,1124g coi 1a
tri tin tuong. Trong d6 dja danh huyén Tuan Gido c6 dia giéi giap ranh 2 bén chi
yéu huyén Di¢n Bién Dong thudc tinh Dién Bién c6 a4=0,1183g; huyén Muong
Cha (huyén Muong Lay ci) c6 agz=0,1516g;

Vay tinh theo MMC c¢6 céc gia tri khoang theo quy dinh dudng dang tri cta
TCVN 9386:2012 nhu sau:

0,8270 < a,<1,1154 dugc biéu thj nhu hinh 4.6.

//U\(ag) /Ui*(ag)

1 b — - |
M i
u il u ||||

o 0,827 1,1154 ag o 0,827 1,1154 ag

[=]
l™|
(48]
©,

Hinh 4.6: Cdc biéu d6 ham thugc géc va ham thugc dwgc bién doi ciia ag tgi Tudn Gido

Nhén xét: Truong hop nha tai dia diém huyén Tuan Gido dugc xay dung trong

ving ¢6 dinh gia tbc nén 16n thap nhit so v4i gia tdc nén cac ving giap ranh theo
duong dang tri gia toc nén déu nho hon.

+ Xét truong hop nha thudc dia diém huyén Ba Vi ¢ ag= 0,1167g coi la tri
tin tuong. Trong d6 dia danh huyén Ba Vi c6 dia gidi gidp ranh 2 bén chu yéu
huyén Vinh Tuong thudc tinh Vinh Phiic c6 aqz=0,1144g; thi xa Son Tay co
a.z=0,1145g;

Viy tinh theo MMC c¢6 cac gia tri khoang theo quy dinh duong dang tri cia
TCVN 9386:2012 nhu sau:

0,8417 < a,<0,8586 duoc biéu thi nhu hinh 4.7

s s

[ e |

W j

o| 0,8417 0,8586 ag 0| 0,8417 0,8586 a,

Hinh 4.7: Céc biéu d6 ham thugc géc va ham thugc dwoc bién déi ciia a, tai Ba Vi
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Nhan xét tru:ong hop nha tai dia diém Ba Vi: DLI’O'C xay dung trong vung c6
dinh gia téc nén gan tuong duong nhau so véi gia téc nén cac vung giap ranh theo
duong dang tri gia toc nén.

- Xdc dinh khodng gid tri hé sé g xir q:

Cong trinh 13 hé khung, vat liéu bé tong cbt thép, hé sb ung xtr ¢ = 3,9, v6i mit
bang khong déu din (co khoang trong hoi truong) do d6 hé sé tng xir ¢ chon 13y
turong duong 80% gia tri trong tiéu chuén, vay gia tri tin tuong g = 3,12.

Xét can cta cac hé sd tng xir: Khi xac dinh 14 khung va khong xét tinh khong
déu dan mat bang g= 3.9, khi cac dinh khung c6 tudng chén véi khong déu dian mit
bang thi xac dinh ¢=3,0¥80% = 2.4 do vay xac dinh hé sb ung xtr ¢ thudc khoang
2,4 < q<3.,9 trong do tri tin tuong clia ¢ = 3,12 theo céc gia tri xac dinh nha thap
tang hé khung. Pugc biéu thi theo hinh 4.8.

M@ @
] P 2
1,5
I 1
= T | 1nine
o| 24 312 39 g o| 24 312 39 g
Ham thudc gdc () Ham thudc duoc bién ddi u*(q)

Hinh 4.8: Céc biéu d6 ham thudc goc va ham thudc dwoc bién déi ciia q
Tir day xac dinh bo s6 liéu tinh toan tac dong cua dong dat 1én cong trinh theo
phuong phap MMC tai bang sau:

Bang 4.2: Céac thong sé tinh tac dong dong dit theo MMC cong trinh Nha viin hoa

Gia tri
STT Thong s6 chon D;a‘dlem tal D;akdlen?’tal Pia diém tai Ba
Muong Lay, Tuan Giao, "Vi. Ha Néi
Dién Bién Dién Bién ’ :
1 | Gidi han dudi cua chu 0,15+0,2 0,15+0,2 0,15+0,2
ky T (s)
2 | Tri tin twong chu ky 0,2 0,2 0,2
Tp (s)
3 | Gi61 han trén cua chu 0,5+0,8 0,5+0,8 0,5+0,8
ky Tc (s)
4 | Tri tin tudng chu ky 7T 0,6 0,6 0,6
(s)
5 | Gia tri xac dinh T)p(s) 2,0 2,0 2,0
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STT

Thong s6 chon

Gi4 tri

Dja diém tai

Pia diém tai

Pia diém tai Ba

Mudong La Tuan Gido LA NAS
Dién gBiény, Dién Bién, Vi, Ha Noi
Hé sd nén S 1,L15+1,2 1,15+1,2 1,L15+1,2
Tri tin tudng hé s6 nén 1,15 1,15 1,15
S
8 | Heé s6 ung xir ¢ 24+39 24+39 24+39
9 | Tri tin tuong hé s6 3,12 3,12 3,12
ung X g
10 | Gia toc nén thiét ké a, | 0,954 + 1,1154 |0,8270 = 1,1154 (0,8417 + 0,8586
(m/s”)
11 | Tri tin tudng gia toc 1,1154 0,8270 0,8586
nén thiét ké a, (m/s”)
12 | Pic diém cta duong  |[Pinh gia toc nén| Dinh gia toc | Dinh gia toc nén

dang tri gia toc nén

16n nhat, dudng
dang tri cac bién
hudng xuong

nén nho nhat,
duong dang tri
cac bién di 1én

tuong duong,
duong dang tri
di ngang

Ro1 rac hoa cac gia tr1 S, T T¢, Tp, a,, q thanh cac khoang véi xac dinh a,
duoc chia 5 khoang, ¢ chia 5 khoang, T chia 3 khoang 1dy 2 gi4 tri gan gia tri
tin tuong, Tc chia 5 khoang 14y 2 gia tri gn gia tri tin tudng ta dugc bo sb lidu:
M = 5x5x2x2 = 100 s liéu.

Biang 4.3: Ciac tham s6 mo ciia dong dit theo phwong ngang dia diém tai Muong Lay

STT S Ts Te a, q
1 115 0.20 0.60 1.1154 3.88
2 1.15 0.20 0.60 1.0831 3.88
3 1.15 0.20 0.60 1.0508 3.88
99 1.15 0.17 0.70 1.0186 2.42

100 1.15 0.17 0.70 0.9863 2.42

¢) Xdc dinh cac ham Phé thiét ké:
Pho thiét ké theo phuong ngang theo cac tham s6 mo ciia dong dat

Vi 100 bo s6 lidu cha cac tham s6 mo xac dinh cac Pho thiét ké, dung bang

tinh trong Excel tao ra duoc 100 ham Pho thiét ké dua vao chuong trinh tinh thong
thuong (Etab v18) ta c6 100 trudng hop tai trong dong dat gay tac dong 1én hé két

c4u nha theo timg dia diém xay dung.
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Bang 4.4: Cac thong sé6 ham Pho thiét ké phwong ngang tai Muong Lay

T Sql Sq2 Sq3 --- S499 S4100
0<=T <=TB: 0 0.8551 | 0.8242 | 0.7933 | --- 0.76234 0.73140
0.05 | 0.8479 | 0.8172 | 0.7866 | --- 0.88574 0.84980
0.1 0.8407 | 0.8103 | 0.7799 | --- 1.00915 0.96820
0.15 | 0.8335 | 0.8033 | 0.7732 | --- 1.13255 1.08659
0.2 ] 0.8306 | 0.8005 | 0.7705 1.18191 1.13395
TB <T <=TC: 0.25 | 0.8262 | 0.7963 | 0.7664 1.18191 1.13395
0.35 | 0.8262 | 0.7963 | 0.7664 1.18191 1.13395
0.5 0.8262 | 0.7963 | 0.7664 1.18191 1.13395
0.6 | 0.8262 | 0.7963 | 0.7664 1.18191 1.13395
TC <T <=TD: 0.65 | 0.6610 | 0.6371 | 0.6132 1.10312 1.05836
0.77 | 0.5832 | 0.5621 | 0.5410 0.97334 0.93384
1.9 10.2609 | 0.2515 | 0.2420 0.43544 0.41777
2 0.2479 | 0.2389 | 0.2299 0.41367 0.39688
T > TD: 2.2 10.2231 | 0.2150 | 0.2069 0.34188 0.32800
8.5 0.2231 | 0.2150 | 0.2069 | --- 0.19887 0.19080
10 0.2231 | 0.2150 | 0.2069 | --- 0.19887 0.19080

Hinh 4.9: Biéu d6 cdc ham pho thiét ké tinh dong dit ciia cdc trwong hop kha di

Pho phan ing thiét ké phwong ngang theo MM-C

d) Tinh todn cdc trieong hop néi luc dong ddt
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m Define Response Spectrum Functions

Response Spectra

D _MmMC A
D_TCVN

D1
010
D100
011
012
D13
014
D15
D16

Choose Function Type to Add

From File

Click to:

Add New Function...

Modify/Show Spectrum...

017
D18
D15 v

OK Cancel

Hinh 4.10: Hinh nhdp cdc trwong hop phé khé di vao pham mém Etab v18

Nhéap cic ham ph6 dong dat cac chuong trinh tinh thong thuong (Etab v18)
tinh toan noi luc do tirng truong hop dong dat gay ra.

Thu duoc 100 truong hop nodi luc do dong dat gay ra trong cac gid tri rdi rac
kha di.

e) Xt Iy 56 liéu la bo két qua dau ra (gidi mo)

X4y dung gia trj trong s6 ctia timg truong hop Pho thiét ke bang cach xac dinh
ham thudc bién doi twong ddng, ta dugc gia tri cac trong sb cla ting truong hop
pho phan mg theo tich cta cac trong sd timg gi tri rdi rac ciia tham sé mo trong
ham phd phan Gng:

Str dung bang tinh Excel dé giai mo xac dinh trong sd cia cac tham sé mo so
cip va tham sb mo thir cip, két qua thu dugc gia tri theo bang sau:

Bang 4.5: Gia tri trong s ciia cac bién thir cAp va cic bién so cip ciia cac truong

hop pho phan ing
STT S* Tg* Tc* a,* q* Trong s6 S'p
1 1 5 2 124 3 3720
2 1 5 2 93 3 2790
3 1 5 2 62 3 1860
4 1 5 2 31 3 930
5 1 5 2 1 3 30
97 1 2 1 93 3 558
98 1 2 1 62 3 372
99 1 2 1 31 3 186
100 1 2 1 1 3 6
1.750.308

Véi 100 dau vao kha di ta thu duoc 1.750.308 két qua phép thtr tinh toan céac
truong hop dong dat khi phan tich Nha Vin hoa dia diém tai Muong Lay; c6
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984.900 két qua phép thir tinh toan cac truong hop dong dat khi phan tich Nha Vin
hoa dja diém tai Tudn Gido; c6 1.682.722 két qua phép thir tinh toan cac trudng
hop dong dat khi phan tich Nha Vin hoa dia diém tai Ba Vi.

Véi cac trong s cua tai trong ddu vao dong dat, ta xac dinh d6 1a hé sd cua tai
trong dau vao trong phan mém tinh toan truyén thong.

Nhép cac hé s cua tai trong 100 trudng hop phd phan tng, to hop cong tac
dung céac truong hop tai trong nay thu dugc bo sd liéu tong ctia cac gia tri ndi luc,
chuyén vi do dong dat gay ra dd nhan voi hé sd.

(@ Load Combination Data 'Y

General Data

Load Combination Name [0

Combination Type Linear Add B

Motes Modify/Show Notes

Auto Combination No
Define Combination of Load Case/Combo Resuls

Load Name Scale Factor o
i

DX-2 2750 Doleto
DX3 1360
DX-4 930
DX5 30
DX6 75360

oK Cancel

Hinh 4.11: Nhdp cdc trong sé ciia cdc trwong hop phé gidi mo néi luc trong Etab v18
Tinh trung binh b sb liéu twong duong 1.750.308 phép thir ta thu duoc két qua
noi lue, chuyén vi... do dong dat gay ra bang phuong phap Monte - Carlo cai tién
nhu da trinh bay & chuong 3.
Két qua thu duoc: Gia tri ndi luc, chuyén vi do dong dat gy ra cac trudong hop
tinh theo thong s thiét ké DX_TCVN va theo phuong phap MMC nhu sau:

Phén tich khung BTCT theo mé hinh khung véi pho thiét ké
- Phan tich su 1am viéc két ciu nha Vin héa tai Mudng Lay theo pho thiét ké véi
gia tri tit dinh chon theo TCVN va phuong phap Monte — Carlo ci tién:
Bang 4.6: Phan luc chan cong trinh Nha Van héa tai Mwong Lay theo TCVN va
MM, ty 1€ % léch giira 2 phwong phap

Output Case FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m

DX TCVN 959,57 197,79 4,93 3422,58 | 22592,14 | 11295,02
DY TCVN 198,99 702,12 32,52 | 16353,52 3679,35 | 20229,06
DDXX MMC 974,53 195,01 4,87 3423,15 | 22989,09 | 11447,83
DDYY MMC 196,34 713,02 33,07 | 16641,61 3693,18 | 20549,95
Ty 1€ 1éch % cua

phuong x 1,6% -1,4% -1,1% 0,0% 1,8% 1,4%
Ty 1€ 1éch % cua

phuong y -1,3% 1,6% 1,7% 1,8% 0,4% 1,6%
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- Phan tich sy lam viéc két ciu nha Vian hoa tai Tuin Gido theo phd thiét ké véi gia
tr1 tat dinh chon theo TCVN va phuong phap Monte — Carlo cai tién:
Bing 4.7: Phan luc chin cong trinh Nha Vin héa tai Tuin Gido theo TCVN va

MM, ty 1€ % léch giira 2 phwong phap

Output Case FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m

DX TCVN 711,44 146,64 3,65| 2537,53 | 16750,36 | 8374,35
DY TCVN 147,53 520,56 24,11 | 12124,73 | 2727,96 | 14997,29
DDXX MMC 817,22 163,53 4,09 | 2870,55| 19278,10 | 9599,87
DDYY MMC 164,63 597,89 27,73 | 13954,53 | 3096,86 | 17231,75
Ty 1€ 1éch % cua

phuong x 14,87% | 11,51% | 11,88% 13,12% 15,09% | 14,63%
Ty 1€ 1éch % cua

phuong y 11,59% | 14,85% | 15,02% 15,09% 13,52% | 14,90%

- Phan tich sy lam viéc két cau nha Vian hoa tai Ba Vi theo pho thiét ké véi gia tri
tat dinh chon theo TCVN va phuong phap Monte — Carlo cai tién:
Bang 4.8: Phan luc chan cong trinh Nha Vin héa tai Ba Vi theo TCVN va MMC, ty
1€ % léch giira 2 phwong phap

Output Case FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m
DX TCVN 738,69 152,27 3,79 2634,76 | 17391,79 8695,09
DY TCVN 153,18 | 540,50 25,03 | 12589,17 2832,45 | 15572,40
DDXX MMC 774,77 155,04 3,87 2721,48 | 18276,73 9101,24
DDYY MMC 153,18 | 555,58 25,77 12966,01 2879,26 | 16012,30
Ty 1€ 1éch % cua
phuong x 4,9% 1,8% 2,2% 3,3% 5,1% 4,7%
Ty 1€ 1éch % cua
phuong y 0,0% 2,8% 2,9% 3,0% 1,7% 2,8%
16.00% - Ay 16.00% —3
14.00% 14.00% Vi e
12.00% \‘_._....,/ ——%LECHNL DD X NHA | 12.00% 2t e =% LECH NL DD Y NHA
10005 VANHOATUAN GIAO | .~ VAN HOA TUAN GIAO
2E8 0 —m—% LECH NL DR X NHA | B00% =8=9% LECH NL DB Y NHA
6.00% VAN HOA MUONG 6.00% VAN HOA MUONG
400% T— LAYN ? 4.00% LAY
=, L o 7 e~ — L
5 e X MX_ MY Mz s ® P M My m
-4.00% -4.00%

Ty 1€ % léch cua gia tri phan lyc chan cong
trinh cua trin dong dit phuong x theo TCVN
va MMC

Ty 1¢ % léch cua gia tri phan lyc chan cong
trinh cua trdn dong dit phuwong x theo TCVN
va MMC

Hinh 4.12: Biéu do ty 1¢ % gid tri léch ciia phdn lwc chdn Nha Vin héa 6 cdc dia diém
Muwong Lay, Tuin Gido va Ba Vi, giita 2 phwong phdp TCVN va MMC
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CHUYEN VI NGANG THEO PHUONG X NHA VAN HOA

Chuyén vj léch tang (mm)

Chuyén vij léch tang I&n nhat Ux

k\,
= \\ —NHA VH ML TCVN
S ey \ —NHA VH ML MMC
—NHA VH BV TCUN
—NHA VH BV MMC
NHA VH TG TCVN

NHA VH TG MMC

KT

16.0%

14.0%

12.0%

100%

8.0%

6.0%

4.0%

2.0%

0.0%

. ——

—

\{

\s;b ‘Q/ \g\ PRy ‘\O ‘\0 ng’
O O ofF
RO

—+—TY LE LECH CHUYEN

—=—TY LE LECH CHUYEN

VITCVN - MMC NHA
VH MUONG LAY

VI TCVN - MMC NHA
VH TUAN GIAD

TY LE LECH CHUYEN
VITCVN - MMC NHA
VH BA VI

Chuyén vi ngang Ux tai cac taing BASE dén
KT theo TCVN va MMC

Ty 1€ % léch gia tri gitra TCVN va ctia Nha
Van héa ML — TG - BV

Hinh 4.13: Biéu dé chuyén vi phwong x va biéu do ty 1¢ % gid tri léch ciia chuyén vi
cdc ting Nha Vin héa ¢ cdc dia diém Mwong Lay, Tuin Gido va Ba Vi, giita 2

phwong phap TCVN va MMC

Do léch phuong phép tinh cong trinh tai Tudn Gido cao trén 10%, d 1éch giita 2

phuong phap & Muong Lay va Ba Vi gan nhu twong duong.

CHUYEN VI NGANG THEO PHUONG Y NHA VAN HOA

Chuyén vi lé&ch tang (mm)

Chuyén vj léch tang I&n nhat Uy

/ \ —NHA VH ML TCVN
—NHA VH ML MMC

/ R\ —NHA VH BV TCVN
/ —NHA VH BV TCUN
é/ \\ NHA VH TG TCVN
y NHA VH TG TCVN

M3 M2 M1 T3 T2 GMONG MONG  BASE

16.0%

14.0%

12.0%

10.0%

8.0%

6.0%

40%

2.0%

0.0%

—i—8—5—8

N

PP ;{L‘\e e“’ &
T G oF
e\!\\!\%

—+—TY LE LECH CHUYEN
VI Uy TCVN - MMC
NHA VH MUONG LAY

—=—TY LE LECH CHUYEN
VI Uy TCVN - MMC
NHA VH TUAN GIAO

TY LE LECH CHUYEN
VI Uy TCVN - MMC
NHA VH BA Vi

Chuyén vi ngang Uy tai cac taing BASE dén
KT theo TCVN va MMC

Ty 1€ % léch gi4 tri gitta TCVN va MMC cua
Nha Van héa ML - TG - BV

Hinh 4.14: Biéu do chuyén vi phwong y va biéu do ty 1¢ % gid tri léch ciia chuyén vi
cdc ting Nha Vin héa ¢ cdc dia diém Mwong Lay, Tuin Gido va Ba Vi, giita 2
phwong phap TCVN va MMC

S liéu két qua cho thay tai Muong Lay s liéu tinh theo phuwong phap Monte —
Carlo cai tién, noi lyc cao hon 2-3% so véi tinh theo phuwong phap tat dinh hién
hanh. Tai Tudn Gido thi sb liéu tinh theo phuwong phap Monte — Carlo cai tién co
chuyén vi, ndi luc lai 16n hon dang ké >10% so véi tinh theo phuong phap tat dinh
hién hanh. Tai Ba Vi thi sb liéu tinh theo phuong phéap Monte — Carlo cai tién co
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chuyén vi, ndi luc tuong duong tir -2% dén 1% so voéi tinh theo phuong phap tat
dinh hién hanh.
4.1.2.2. Khdo sdt s lam viéc nha thdp tang xdy dung trong mét ving chiu dong dat.

Xét truong hop tai dia diém Mudng Lay véi cac dang cong trinh:

a) Nha Vin phong mit bing, véi cac dang cong trinh c6 mit ding déu din,
thay ddi so tang cao tir 4 ting, 6 ting va 8 ting
Bang 4.9: Céac thong sb tinh tic dong dong diat theo MMC nha déu din

Gia tri cac thong sb tinh toan

STT Thong s6 chon bia diém tai Muong Lay, Dién Bién
1 | Gi61 han dudi cua chu ky T (s) 0,15+0,2
2 | Tri tin tuong chu ky 7 (s) 0,2
3 | Gi61 han trén cta chu ky 7¢ (s) 0,5+0,8
4 | Tri tin tuong chu ky ¢ (s) 0,6
5 | Gidtri xac dinh Tp(s) 2,0
6 |HésonénS 1,15+1,2
7 | Tri tin tuong hé s6 nén S 1,15
8 | Hésotmgxir ¢ 3,0+3,9
9 | Tri tin twong hé s6 Gmg xtr g 3,9
10 | Gia tdc nén thiét ké a, (m/s’) 0,954 + 1,1154
11 | Tri tin tuéng gia toc nén thiét ké a, 1,1154

(m’s’)

12

bac diém dinh gia toéc nén

Dinh gia toc nén 16n nhat, duong dang tri
cac bién hudéng xudng

13

Mt bang két cau tang dién hinh cong trinh

b g B30.60

B30.ED B30 B0 B30.60 =30 &0

B30.B0
B20.40

B30.50

B70.40
BF0.40

BEO 40 BEO 40

G0

B20x407

B70.40
B70.40

B80.40 B80.40
s

B30.80

B30.60

BT0.40
BT0.40

B30.60 B30 80 B30.60 s3n &0
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STT

Thong s6 chon

Gia trj cac thong s tinh toan

Dia diém tai Muong Lay, Dién Bién

14

Truong hop 2.1a:

Quy mo cong trinh: Nha 4
tang, mot ting him

Chiéu cao cong trinh: 16,45m
Dién tich xay dung: 600m2

Téng dién tich san xay dung:
2400 m2

Mo hinh 3D cong trinh

15

Truong hop 2.2a:

Quy mo cong trinh: Nha 6
tang, mot ting ham.

Chiéu cao cong trinh: 23,65m
Dién tich xay dyng: 600 m2

Téng dién tich san xay dung:
3500 m2

16

Truong hop 2.3a:

Quy mo cong trinh: Nha 8
tang, mot ting ham.

Chiéu cao cong trinh: 30,85m
Dién tich xay dung: 600 m2

Téng dién tich san xay dung:
4700 m2

GF_-_—
] lJlJJ ju-lll“

IJI‘ IIII ll;!_lll
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Bang 4.10: Cac thong sb tinh tic dong dong dit theo TCVN nha déu din

Gia tri cac thong sb tinh toan

STT Thong 56 chon Dia diém tai Muong Lay, Pién Bién
1 | Giatri chuky T3 (s) 0,2
2 | Gidtri chu ky T¢ (s) 0,6
3 | Giatri xac dinh 7Tp(s) 2,0
4 | HésonénS 1,15
5 |Héséungxu g 3,9
(H¢ khung, mét béng déu dan)
6 | Gia toc nén thiét ké a,(m/s’) 1,1154
7 | Pac diém dinh gia tc nén Dinh gia toc nén 16n nhat, duong dang tri
cac bién huéng xudng
8 | Pic diém hé sb tmg xir Hé s6 ing xtr theo tiéu chuan hudng dén c6

gia tri cudi cung khoang (16n nhat)

Roirachda cac giatri S, T T, Tp, a,, g thanh cac khodng voi xéac dinh a,
duoc chia 5 khoang, ¢ chia 5 khoang, T chia 3 khoang ldy 2 gia tri gan gia trj tin
tuong, Tc chia 5 khoang 14y 2 gia tri gan gié tri tin tudng ta dugc bo s6 lidu: N=
5x5x2x2=100 s6 liéu.

So sanh két qua tinh toan céac truong hop phén tich khung BTCT:

- Phan tich su lam viéc két cAu nha 4 téng theo phé thiét ké véi gia tri tat dinh
chon theo TCVN va phuong phap Monte — Carlo ci tién:

Bang 4.11: Phan lwc chin cong trinh Nha 4 ting déu din theo TCVN va MMC, ty 18
% léch giira 2 phwong phap

Output Case FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m

TOHOP Mass 0.00 | 0.00 | 36755.42 | 365165.56 | -414419.26 0.00
DX TCVN 1262,58 | 33597 0.00| 492090 | 14775.82 | 15806.39
DY TCVN 335,97 | 1183,50 0.00 | 13303.55| 490647 | 16102.69
DDX MMC | 1321,24| 365,09 0.00 | 534776 | 1601190 | 1683534
DDY MMC 365,00 | 1234,54 0.00 | 1441159 | 533209 | 16682.95
Tylelech % cua |y g0 g 704 | 0,0% 8,7% 8.4% |  6.5%
phuong x

Tylelech % cua | ¢ 2001 4304, 0,0% 8.3% 8.7% | 3.6%
phuong y

- Phén tich su lam viéc két ciu nha 6 téng theo phé thiét ké véi gia tri tat dinh
chon theo TCVN va phuong phap Monte — Carlo cai tién:
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Bang 4.12: Phan luc chin cong trinh Nha 6 ting déu din theo TCVN va MMC, ty 18
% léch giira 2 phwong phap

Output Case FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m

TOHOP Mass 0,00 0,00 | 53445,36 | 532789,48 | -609662,28 0,00
DX TCVN 1353,57 | 159,08 0,00 | 308647 | 25985,78 | 12303,43
DY TCVN 159,08 | 1219,03 0,00 | 2333543 3081,81 | 18688,49
DDX_MMC 1469,07 | 172,85 0,00 | 335401 | 28236,51 | 13352,64
DDY MMC 172,85 | 1322,77 0,00 | 2535569 |  3348,92 | 20288,24
Tylelech % cua | g 50, 8,7% 0,0% 8,7% 8,7% 8,5%
phuong x

Tylelech%cua | g 00 1 g 504 0,0% 8,7% 8,7% 8,6%
phuong y

- Phén tich su lam viéc két ciu nha 8 téng theo phé thiét ké véi gia tri tat dinh
chon theo TCVN va phuong phéap Monte — Carlo cai tién:
Bang 4.13: Phan e chan cong trinh Nha 8 ting theo TCVN va MMC, ty 1& % léch

gitra 2 phwong phap
Output Case FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m
TOHOP Mass 0,00 0,00 | 70125,08 | 700297,56 | -803511,30 0,00
DX TCVN 1613,01 57,94 0,00 529,61 37736,85 | 16227,11
DY TCVN 57,94 | 1441,41 0,00 | 33561,64 527,97 | 20643,24
DDX MMC 1749,34 59,99 0,00 565,37 41006,66 | 17593,14
DDY MMC 59,99 | 1562,58 0,00 | 36469,94 565,00 | 22394,46
A AL 0
Tylelech % cua | ¢ 50 3,5% 0,0% 6,8% 8,7% 8,4%
phuong x
A AL O/
Tylelech % cua | 4 50 8,4% 0,0% 8,7% 7,0% 8,5%
phuong y
10.0% 10.0%
G 8.7% e 8.7%
B.0% —— ; *\__-—-.‘ 8.0% ‘ ﬂr ‘
7.0% / \ 7.0% \ / \\ .
e Y N one Y / \ -
; —+—NHA 4 TANG DEUBAN | —m— NHA 6 TANG
5.0% (/ -/ —m—NHA 6 TANG BEU BAN | =9 \V/ \\ EE: g?:«NG
4.0% V35% NHA 8 TANG BEU BAN | +0% 17~ Y DEGIDAN
3.0% 3.0%
2.0% e
1.0% 1.0%
0.0% ! ! ! ! ! 0.0% T T T T 1
FX FY MX MY MZ X =" MK MY MZ

Ty 1€ % léch cua gia tri phan lyc chan cong
trinh cta tran dong dat phuong x theo TCVN

va MMC

Ty 1€ % léch cua gia tri phan lyc chan
cong trinh cua tran dong dat phuong x

theo TCVN va MMC

Hinh 4.15: Biéu do 1y Ié % léch gid tri phén lwc chdn cong nha déu dan trinh giita 2
phwong phap theo TCVN va MMC
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CHUYEN VI NGANG THEO PHUONG X NHA PEU PAN

Chuyén vi l&ch tang Ién nhat Uy

3

30.388 "~ —4 TANG CV LECH TANG

TCUN
—4TANG CVLECH TANG

i :
—8TANG CVLECH TANG

—8TANG CVLECH TANG
MMC

KT F8 F7 F6 F5 F4 F3 F2 F1 BASE

10.0%
9.0%
8.0%
7.0%
6.0%
5.0%
4.0%
3.0%
2.0%
L0%
0.0%

8.7%

I ——

—+ TY LE LECHCHUYEN

» VI PHUCNGY (TCVN -

MMC) NHA 4T

= TY LE LECHCHUYEN

VI PHUCNGY (TCVN -
MMC) MHA 6T

TY LE LECH CHUYEN

VI PHUTNGY (TCVN -

MMC) MHA 8T

KT
Fa
F7

F&

F5
Fa
F3
F2
Fi

BASE ¥

Chuyén vi ngang Ux tai cac taing BASE dén

KT theo TCVN va MMC

Ty 1€ % 1éch gia tri gita TCVN va MMC cua

Nha 4T, 6T, 8T

CHUYEN VI NGANG THEO PHUONG Y NHA PEU PAN

35

E 20

(m

by 25

c
A0
.20

ch

@45

vi

ag 10

5

Chuy

0

Chuyén vi léch tang I&n nhat Ux
29.281

2433;3”' e 74%\%4@ DB CV LECH
. 19.734 —4TANG BB CV LECH

= MMC
S — 8§ TANG B CV LECH

N TCVN
— B8 TANG DD CV LECH

N\ MMC

\
N
\
\
KT F8 F7 F6 F5 F4 F3 F2 F1 BASE

10.0%
9.0%
8.0%
7.0%
6.0%
5.0%
4.0%
3.0%
2.0%
1.0%
0.0%

8.7%
e
| —+—TY LE LECH CHUYEN
\ VITCVN - MMC NHA 4T
\ =TV LE LECH CHUYEN
{ VITCVN - MMC NHA 6T
\ TV LE LECH CHUYEN
VITCVN - MMC NHA 8T
T T T T T T T T i
= o~ © W S O N «— W
¥ L oL b bbby
<
m

Chuyén vi ngang Uy tai cac taing BASE dén

KT theo TCVN va MMC

Ty 1€ % léch gia tri gita TCVN va MMC cua

Nha 4T, 6T, 8T

Hinh 4.16: Biéu dé chuyén vi phwong x,y va biéu dé ty 1é % gid tri léch cdc phwong x,y
ciia chuyén vi cdc tang nha déu din, giita 2 phwong phip TCVN va MMC

Céc gia tri chuyén vi tinh theo phuwong phap MMC va theo phuong phap tat
dinh hién hanh, c6 gia tri 1éch dang ké gia tri 1éch max dén 8,7% véi noi luc Mx,
My va chuyén vi theo phuong x, y gia tri chénh léch 8,6-8,7%. Pac diém cia cong
trinh khao sat mo hinh céng trinh twong d6ng nhu nhau, tai vi tri cé gia téc nén cao
nhat, duong dang tri gia tbc nén hudng xudng va tri tin tuong hé sb (g xir ¢ nam
cudi cung cua khoang xac dinh hé s6 ung xir.
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b) Nha Vin phong mit bing, v6i cac dang cong trinh c6 mit dimg khong
déu din, thay doi so tang cao tir 4 ting, 6 ting va 8 ting
Bang 4.14: Céc thong sb tinh tic dong dong dit theo MMC céng trinh nha khong déu din

Gia tri cac thong s tinh toan

STT Thong s6 chon Dia diém tai Muong Lay, Dién Bién
1 G161 han dudi cua chu ky 75 (s) 0,15+0,2
2 Tri tin tudng chu ky T (s) 0,2
3 G161 han trén cua chu ky 7¢ (s) 0,5+0,8
4 Tri tin tudng chu ky T¢ (s) 0,6
5 Gia tri xac dinh T (s) 2,0
6 |HésonénS 1,15+1,2
7 Tri tin tuong hé s6 nén S 1,15
8 |Hésdbungxu g 24+39
9 | Tri tin twong hé s6 tmg xit ¢ 3,12
10 | Gia tdc nén thiét ké a, (m/s’) 0,954 + 1,1154
11 | Tri tin twong gia toc nén thiét ké ag 1,1154
(m/s”)
12 | Pac diém gia toc nén Dinh gia téc nén 10n nhat, duong dang
tri cac bién hudng xudng
13

Mt bang két cau tang 3 cong trinh  MBKC tang 5 cong trinh (Nha 6 va 8 tang)

0S¢ ZOPSEN 304 o A0m o A2¢m o ApM 2040 3 By 304w o 429mp - 4 200w
lom , BI0B0 | B3060 | B30.60 B3060 | swe Y DEC 2050 BI050
of o e e
o g g g £g g g
g g g g g 32 2 5
o @) ) 5 o2 B30.50 3 BEO 40 2
B30.50 BBO 40 BBO0 40 c =
Sase| EwT 2omel| i
F
rrrrr i ycoimucry
> A
z g 2 El ¢
8= [ g iR g
¥ 3 o o ¥ % o
&l i &
g g
@) 040
2540
f ; 4 Baoso 3 BB0.40
830,50 880 40 AL BED 40 D) it Py
2l —4 = 2 2 Ea 7 1% 2
3 i s g g E
HE g S < a| g 1 5 g
a8 = 5 & ki |lEE 2
= congine | alib sy B30.60 B30.50 B30.80 B30.60 _ swes A EE [PRIE: -] B30.60 B30.60 B30 60
14 | Truong hop 2.1b: M6 hinh 3D cbng trinh

Quy md cong trinh: Nha 4 tang,
mot ting ham

Chiéu cao cong trinh: 16,45m
Dién tich xay dung: 600 m2

Tong dién tich san xay dung: 1800
m?2
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STT

Thong s6 chon

Gia trj cac thong s tinh toan
bia diém tai Muong Lay, Dién Bién

15

Truong hop 2.2b:

Quy moé cong trinh: Nha 6 tang,
mot tang ham.

Chiéu cao cong trinh: 23,65m
Dién tich xay dung: 600 m2

Tong dién tich san xay dyng: 2600
m2

M6 hinh 3D c6ng trinh
| T 10T |
1] Bl Ll,;l _!gl

_,_—-ﬂ::‘..:,_————__

16

Truong hop 2.3b:

Quy md cong trinh: Nha 8 tang,
mot tang ham.

Chiéu cao cong trinh: 30,85m
Dién tich xay dyng: 600 m2

Téng dién tich san xay dung: 3650
m2
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Bang 4.15: Cac thong sb tinh tic dong dong dit theo TCVN nha déu din

Gia tri cac thong sb tinh toan

STT Thong 56 chon Dia diém tai Muong Lay, Pién Bién
1 | Giatri chuky T; (s) 0,2
2 | Giatr chuky Tc(s) 0,6
3 | Giatri xac dinh 7Tp(s) 2,0
4 |Hés6nénS 1,15
5 |Héséungxu g 3,12
(Hé khung, mit bang khong déu
dan chiét giam 20%)
6 | Gia toc nén thiét ké a,(m/s’) 1,1154

7 | DBac diém dinh gia toc nén

Dinh gia toc nén 16n nhat, duong dang tri
cac bién hudng xudng

8 | bac diém h¢ s6 ung xtr

Heé s6 g xur theo tiéu chuan hudng dén co
gia tri trung binh khoang

Ro1 rac hoa cac gia tri S, T, T, Tp, ag, q thanh cac khoang v61 xac dinh
a, duoc chia 5 khoang, g chia 5 khodng, T chia 3 khoang lay 2 gié tri gan gia
tri tin twong, Tc chia 5 khoang 1y 2 gia tri gan gia tri tin tudng ta duogc bo so

liéu: N= 5x5x2x2=100 s liéu.

So sanh két qua tinh toan cac truong hop phén tich khung BTCT:
- Phan tich sy lam viéc két ciu nha 4 ting khong déu din theo pho thiét ké voi
gia trj tat dinh chon theo TCVN va phuong phap Monte — Carlo cai tién:
Bang 4.16: Phan lwc chin cong trinh Nha 4 ting khong déu din theo TCVN va

MM, ty 1€ % léch giira 2 phwong phap

Output Case FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m

TOHOP Mass 0,00 | 0,00 333813 | 331793,0| -3448243 0,00
DX TCVN 1487,52 | 43,91 0,00 | 610,08 1798026 | 14733,14
DY TCVN 43,91 | 1533,77 0,00 | 18578,62 602,21 | 16718,97
DDX MMC | 1493,81 | 44,59 0,00 621,32 1829581 | 14823,22
DDY MMC 44,59 | 1540,97 0,00 | 18906,66 613,29 | 16789,73
Tylelech%cua | 4ol 150 |  0,0% 1,8% 1.8% | 0,6%
phuong x

Tylelech%cua |y 500 0506  0,0% 1,8% 1,8% | 0,4%
phuong y

- Phan tich sy 1am viéc két cau nha 6 ting khong déu dan theo phd thiét ké véi gia
tr1 tat dinh chon theo TCVN va phuong phap Monte — Carlo cai tién:
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Bang 4.17: Phan luc chin cong trinh Nha 6 ting khong déu din theo TCVN va

MM, ty 1€ % léch giira 2 phwong phap

Output Case FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m

TOHOP Mass 0,00 0,00 | 47886,8 | 4777144 | -4938119 0,00
DX TCVN 1600,37 | 99,61 0,00 | 1824,42| 29754,15 | 17034,41
DY TCVN 99,61 | 1567,70 0,00 | 29229,17 1853,65 | 13534,44
DDX_MMC 1627,84 | 101,31 0,00 | 1858,15| 30304,12 | 17333,32
DDY MMC 101,31 | 1594,93 0,00 | 29769,51 1887,81 | 13751,71
Tylelech % cua |y oo 1,7% 0,0% 1,8% 1,8% 1,8%
phuong x

Tylelech % cua | ) o) 1,7% 0,0% 1,8% 1,8% 1,6%
phuong y

- Phan tich sy 1am viéc két cau nha 8 ting khong déu dan theo phd thiét ké véi gia
tr1 tat dinh chon theo TCVN va phuong phap Monte — Carlo cai tién:
Bang 4.18: Phan luc chin cong trinh Nha 8 ting khong déu din theo TCVN va

MM, ty 1€ % léch giira 2 phwong phap

Output Case FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m
TOHOP Mass 0,00 0,00 | 62363,9 | 623316,0 | -640974,2 0,00
DX TCVN 1878,15 257,28 0,00 1251,45 42767,64 | 18681,67
DY TCVN 257,28 | 1814,82 0,00 | 41438,10 1321,45 | 17063,54
DDX MMC 1910,27 258,43 0,00 1255,02 43558,65 | 18989,42
DDY MMC 258,42 | 1845,90 0,00 | 42202,47 1351,09 | 17309,14
AT A o
Tylelech % cta | ) o0 0,4% 0,0% 0,3% 1,8% 1,6%
phuong x
A A O
Tylelech % cia | 400 1,7% 0,0% 1.8% 2.2% 1,4%
phuong y
2.0% 1.8% 2.5%
1.8% 4&-_"_\-.ﬁ_ 2%
1.6% +— f/ \\ 2.0% = i
1.7%
/ \ umemesee| | TP W\ i,
1:0% / \ —-—2?; :?;ING KHOMG - \ 7—-NHAGTANG
= ¥ X DEU DAN / \ KHONG BEU DAN
s 7 XS NHA 8 TANG KHONG | %% A NHA S TANG
X j . BEU PAN \/ KHONG BEU DAN
0.4% 0.4%
0.2% 0.3% 0.5% T—d 0a%n¥ Y 0.4%
0.0%% T T T T 1
FX FY MX MY MZ 0-0% FX  FY  MX MY  MZ

Ty 1€ % léch cua gia tri phan lyc chan cong
trinh cua tran dong dat phuong x theo TCVN

va MMC

Ty 1€ % léch cua gia tri phan lyc chan
cong trinh cua tran dong dit phuong y

theo TCVN va MMC

Hinh 4.17: Biéu do ty Ié % lgch gid tri phdn luc chan cong trinh nha khéong déu din
gira 2 phwong phap theo TCVN va MMC
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CHUYEN VI NGANG THEO PHUONG X NHA KHONG PEU PAN

Chuyén vilach tang (mm)

e Chuyén vi lach tang lom nhat Ux e 29
l-:,;;a;.z,'gzj 3 . . ="
G . 2 . —+ TV LE LECH CHUYEN
Ex . N 1% 19 ‘:’_Ir TCVN - MMC NHA
) S I
& IPIER —4ThG LECHTOWN | 1% P
et i ik ~=-TV LE LECH CHUYEN
3 e L UG VI TCVN - MMC NHA
1 : —BTANG LECHTCVN | 13 1 8T
‘ s ot
2 = ; . VITCVN - MHC NHA
5 — — 8 TANG LECH MMC ar
Y\ 0%
. KT F8 F7 F6 F5 F4 F F2 F BASE o e e T e et
KT F8 F7 F& F5 F4 F3 F2 F1BASE
Chuyén vi ngang Ux tai cac tang BASE dén | Ty 1€ % Iéch gia tri gitta TCVN va MMC
KT theo TCVN va MMC cua Nha khong déu dan 4T, 6T, 8T
CHUYEN VI NGANG THEO PHUONG Y NHA KHONG DEU DAN
Chuyén vi léch tang l&n nhat Uy 2.5%
35 2.1%

|20 2 0% 1.8%

= PR - o —+— T¥ LELECH CHUYEN
e = 4 TANG LECH TCVN 1 YL EHUCRE OV
MRC) NHA 4T

~ ATANG LECHMMC | L.5%

AN - —m- T¥LELECH CHUYEN
21696 — 8 TANG LECHTCVN VI PHUFONG Y {TCWVN -

20
N __8TANG LECHMMC | 1L.0% — NIMC) NHA 6T
& 6 TANG LECH TCVN 0.7% + T¥ LE LECH CHUYEN

- : VI PHUFOING Y {TCVN -
10 N 6 TANG LECH MMC 0.5% A

\\‘ MMC) NHA BT
5 \\ :
\ 0.0% T T T T T T T T m
e KT F8 F7 F6 F5 F4 F3 F2 F1 BASE KT FB F7 F& F5& F4 F3 F2 F1BASE
Chuyén vi ngang Uy tai cac ting BASE dén | Ty 18 % léch gia tri gitta TCVN va MMC
KT theo TCVN va MMC ctiia Nha khong déu din 4T, 6T, 8T

Hinh 4.18: giéu do ch‘uyé?n vi phuong xy va biéu dé 1y 1¢ % gid tri léch cdc phwong
X,y ctia chuyén vi cdc tang nha khong déu dan, giita 2 phwong phap TCVN va MMC

Céc gia tri chuyén vi tinh theo phuwong phap MMC va theo phuong phap tat
dinh hién hanh, két qua ndi luc, chuyén vi gan twong duong nhau gia tri léch max
< 2,2%, dic diém cua cong trinh khao sat tai vi tri ¢ gia tc nén cao nhat, dudng
déng tri gia tbc nén huong Xuéng va tri tin tuong hé s6 ung xu g tiém can gia tri
trung binh cua khoang xac dinh hé sb tmg xi.

4.1.2.3. Khdo sat sy lam viéc trieong hop phdn tich véi mé hinh dan hoi va phi
tuyén bang phwong phdp lich sit thoi gian theo diF liéu ham phé tdt dinh hién hanh
va ham phé ddc trung cia phwong phdp Monte — Carlo cdi tién

Qua khao sat c6 truong hop trudng hop Nha Vin hoa tai dia diém & Tuan Gido
c¢6 ndi luc, chuyén vi cao hon khi tinh theo phuwong phap tat dinh hién hanh.

Str dung ham phé qua giai mo dugc ham phd dic trung cua phuong phap
Monte — Carlo céi tién, ding ham pho dic trung ctia phuong phap tinh toan kiém
tra qua két qua ndi luc, chuyén vi tinh toan phan tich pho thiét ké dung cho phan
tich dan hdi c6 s6 liu tinh toan kiém tra twong dwong véi s6 liéu tinh theo phuong
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phap Monte - Carlo cai tién, c6 thé ding ham phdé mo xay dung ham gia tdc lich sir
thoi gian gia theo cac ham lich str thoi gian méu, tir @6 phan tich biéu dién chuyén
dong dong dat theo ham cua thoi gian dé phan tich dan hdi, phan tich phi tuyén

cong trinh.

Xét khao sat vai cac mo hinh khong ké dén tuong xay cheén va c6 ké dén tudong

xay chén v6i mo hinh dan hdi va phi tuyén bang phuong phép lich sir thoi gian:

Mo hinh 3D cong trinh

Hinh 4.19: M6 hinh 3D cong trinh Nha Vin hoa

a) Truwong hop 3.1: Phén tich dan hoi (DDX-XI1-TCVN & DDX-X1-MMC)

Function Graph

E-3
480 _
360 —

240 -
120 —

0
-120 —
-240 _

-380 1 1 1 1 1 1 1 1 1 1
oo an 6.0 90 120 150 180 210 240 270 300

Function Graph

E3
480 -
360 -
240 -
120

o

-120 -

-240 -

-360

I I I
oo 30 6.0 5.0

I 1 1 I I I
120 150 180 210 240 270 300

Biéu do gia toc theo thoi gian tran dong dat
theo TCVN

Biéu do gia toc theo thoi gian tran dong dat
theo MMC
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A Load Case Data

[3 Load Case Data

General General
Load Case Name [DD-DH-TCVH Design Load Case Name Design.
Load Case Type/Subtype Time History ~ | Linear Modal ~ Hotes Load Case Type/Subtype Time History + | Linear Modal M Hotes.
Mass Source Previous {MsSrcT) Mass Source Previous (MsSrel)

Analysis Model Defauk Analysis Model Defauk
Loads Applied Loads Applied
Load Type Load Name Function Scale Factor g Load Type Load Name Function Seale Factor o
Delete Delete
[ Advanced [ Advanced

Other Parameters Other Parameters
Modal Load Case Modal - Modal Load Case Modal v
Time History Mation Type Transient ~ Time History Mation Type Transiert ~

Number of Output Time Steps
Output Time Step Size

Modal Damping Constant at 0.05

oK

1500

Modffy/Shaw...

Cancel

Number of Qutput Time Steps
Output Time Step Size

Modal Damping Constant at 0.05

OK

1500

Modfy/Show.

Cancel

Phan tich két ciu chiju dong dat theo ly
thuyét dan hoi theo TCVN

Phan tich két ciu chju dong dat theo 1y
thuyét dan hoi theo MMC

Hinh 4.20: Khai bdo div liéu dong dit trong Etab truong hop dan héi

* Tran dong dat tac dong theo phwong X (DD-PH-TCVN & DD-PH-MMC)

POINT-T1; POINT-T2; POINT-T3; POINT-TM1; POINT-TM2; POINT-TM3, mm

2

Logond

Time, sec

POINT-T1; POINT-T2; POINT-T3; POINT-TM1; POINT-TM2; POINT-TM3, mm
i & s > - = 5 5

7s s s
Time, sec

Chuyén vi ngang Ux tai cac téng T1, T2, Chuyén vi ngang Ux tai cac tﬁng T1, T2, T3, TM1,
T3,TM1, TM2, TM3 (DD-DH-TCVN) ™2, TM3 (DD-DH-MMC)

* Tran dong dat tac dong theo phwong Y (DD-PH-TCVN & DD-DH-MMC)

POINT-T1; POINT-T2; POINT-T3; POINT-TW1; POINT-TNZ; POINT-TM3, mm
& & © @ 5 P £ © g

Chuyén vi ngang Uy tai cac tang T1, T2, Chuyén vi ngang Uy tai cac tang T1, T2,
T3, TM1, TM2, TM3 (DD-DH-TCVN) T3, TM1, TM2, TM3 (DD-DPH-MMC)
Hinh 4.21: Gid tri chuyén vi cdc trwong hop phan tich dan hoi
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b) Trwong hop 3.2: Phan tich P Delta — Phi tuyén hinh hoc

(DD-P-DELTA-TCVN & DD-P-DELTA-MMC)

Theo TCVN

Theo MMC

Hinh 4.22: Khai bdo dir ligu djng dit trong Etab truong hop phi tuyén
* Trin dong dit tic dong theo Phwong X (DD-P-DELTA-TCVN & DD-P-DELTA-MMC)

Chuyén vi ngang Ux tai cac tang T1, T2,
T3,TM1, TM2, TM3
(DD-P-DELTA-TCVN)

T3,TM1, TM2, TM3
(DD-P-DELTA-MMC)

* Tran dong dAt tic dong theo Phwong Y (DD-P-DELTA-TCVN & DD-P-DELTA-MMC)

Chuyén vi ngang Uyltai cac tang T1, T2,
T3, TM1, TM2, TM3 (DD-P-DELTA-TCVN)

Chuyén vi ngang Uy tai cac tang T1, T2,
T3, TM1, TM2, TM3 (DD-P-DELTA-MMC)

Hinh 4.23: Gid tri chuyén vi cdc trwong hop phan tich phi tuyén
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¢) Truong hop 3.3: Phan tich phi tuyén khung BTCT cé twong chén (DDX-XTC-
TCVN & DDX-XTC-MMC)

Véi trudong hop khao sat mo hinh khung ¢6 tudng chén: Xac dinh cac thong sd
tuong chen tai cac khung c6 tuong chen dac theo [77].
Gach dic dat sét nung mac 75, vira xay mac 50;
Mo dun dan hoi cia tudng chén E,, = 7001 = 0,91.10° kN/m’;
Chiéu day thanh twong dwong ¢ = 0,22m;
Kich thudc rong thanh twong duong theo kich thudc tim tudng chén theo bang 4.19.
Bang 4.19: Kich thuéc d¢ rong thanh twong duwong
Kich thude twdng (mm) Gia tri d6 rong
STT thanh twong
Ly hing duong a (mm)
6600 5170 1100
3600 5170 969
6600 3400 1043
3600 3400 674
6400 5170 1079
4650 5170 881
6400 3400 1022
8 4650 3400 850
Lap so d6 tinh két hop tudng chén 14 phan tir chi nén trong phan mém
thong dung tinh két cau (Etab v18), xac dinh chu ky dao dong riéng ctia hé.

N NN | B (WIN—

3 Link Property Data X
General
Link Type Gap ~ Acceptance Criteria Modify/Show...
Link Property Notes Modfy/Show Notes g

Total Mass and Weight
Mass o e Rotational et 1
Weight O Rotational Inertia 2

Ratational Inertia 3

Factors for Line and Area Springs
Link/Support Propety is Defined for This Length When Used in 2 Line Spring Property m
e

Link//Support Property is Defined for This Area When Used in an Area Spring Propety

Directional Properties

Direction  Fired  NonLinear Propeties Diecton  Fixed  NemLinear Propeties
v Modify/Show for U1 0 r 0
Ouw 0O 0 R2 0
Ouw 0O O R3 |
i Al Clear Al
Siffness Opticns
Stffness Used for Linear and Modal Load Cases Effective Stffness from Zero, Bse Norlnear
Stifiness Used for Stffness proportional Viscous Damping niial Stfiness (K0) v
Stiffness proportional Viscous Damping Coefficient Modification Factor ]
Cancel

Hinh 4.24: Khai bdo dit liéu dong dit trong Etab truwong hop ké dén twong chén
Khai bao “Grap element” M6 phong twong tac mit tiép xtc khung tudng xay chén
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Hinh 4.25 Gan Gap cho mé hinh 3D

* Tran dong dat tac dong theo phwong X (DD-XTC-TCVN & DD-XTC-MMC)

POINT-T4; POINT-T2; POINT-T3; POINT-TM1; POINT-TM2; POINT-TM3, mm

* b !‘\ ! ]
N i
2 e i ; FH Hog
. i A = NI BN i
- /\/:: A ,.vh Ans  ANM ARA A AN | A AN i AJ\ ‘)’\, AR '\,;“u'l Ag
VIEVMY VIR WY Ty Y YUV M IV Y Y Y 7 iy
. ([N vo Y . e \/ IU \ \1 \/’[ 'R1R N v y Ty
‘»‘ Ty L
2 = U 1 — §
i L. ¥l il
N I ‘\
|
. ‘ L. | ! ]
= i = =

Chuyén vi ngang Ux tai cac tang T1, T2, Chuyén vi ngang Uf( tai cac tang T1, T2,
T3, TM1, TM2, TM3 (DD-XTC-TCVN) T3, TM1, TM2, TM3 (DD-XTC-MMC)

* Tran dong dat tac dong theo phwong Y (DD-XTC-TCVN & DD-XTC-MMC)

POINT-T1; POINT-T2; POINT-T3; POINT-TM1; POINT-TMZ; POINT-TM3, mm
i 7

b .,
& [\ n /\ % i i
. MMH\’I\"M WETUWALLLIY.
| I‘A/',‘ ‘{vF \ v A «\j‘ M
: I "AASTTTEATITIAGALIEARTY
it ! ¥ M u VLY Py
- TR . IRIR AR
& '\‘ “; J\”'| - [, ! i
P ! 1"y ¥

Chuyén vi ngang Uy' tai cac tang T1, T2, Chuyén vi ngang Uy "tcai cac tang T1, T2,
T3,TM1, TM2, TM3 (DD-XTC-TCVN) T3,TM1, TM2, TM3 (DD-XTC-MMC)

Hinh 4.26: Gid tri chuyén vi cdc truwong hop phén tich phi tuyén cé xét twong chén
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d) So sanh két qua tinh toan cac trudng hop

- Céc truong hop so sanh:

+ TH1: Phén tich khung BTCT theo mé hinh dan hoi

- DD-DH-TCVN: Phan tich khung dan hdi theo biéu d6 gia toc TCVN.

- DD-DH-MMC: Phan tich khung dan héi theo biéu d6 gia toc MMC.

+ TH2: Phén tich khung BTCT theo mé hinh phi tuyén — P-delta

- DD-P-Delta-TCVN: Phén tich khung phi tuyén -P delta theo biéu d6 gia toc TCVN.

- DD-P-Delta-MMC: Phan tich khung phi tuyén - P delta theo biéu do gia téc MMC.

+ TH3: Phan tich khung BTCT cé xiy tuong chén theo mé hinh phi tuyén — P-delta

- DD-XTC-TCVN: Phan tich khung c6 xay tudng chén theo biéu db gia toc TCVN.

- DD,—XTC- MMC: Phan tich khung ¢6 xay tuong chén theo biéu do gia toc MMC.
Doi voi chuyén vi ngang ctia mo hinh khong ¢6 tuong chén phan tigh dan hoi va

phi tuyén gan tuong duong, trudng hop mo hinh c6 tudong chén chuyén vi giam va

su chénh 1éch c6 2 truong hop xét TCVN va MMC xu hudng giam.

CHUYEN VI NGANG THEO PHUONG X

Chuyén vi ngang I&&n nhat Ux

—e—DD-BH-TCVN

—e—DD-DH-MMC
DD-P-DELTA-TCVN

—e— DD-P-DELTA-MMC

Chuyen vi ngang (mm)

DD-XTC-TGVN

DD-XTC-MMC

CHUYEN VI NGANG THEO PHUONG Y

Chuyén vi ngang 1ém nhét Uy

Cluyen vi ngang (.
J

M3 M2 M1 ™ T2 GMONG MONG BASE
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CHUYEN VI LECH TANG THEO PHUONG X

Chuyén vi l&ch tang l&n nhat Ux

—e—DD-BH-TeVN
—eDD-BH-MMC

= DD-P-DELTA-TCGWN
—e—DD-P-DELTA-MMC
—e—DD-XTC-TOVN
—e—DD-XTG-MMC

[VES M2 M1 T T2 smonG MoNG BASE

CHUYEN VI LECH TANG THEO PHUONG Y

Chuyén vi léch tang I&n nhat Uy

0.0003

0.00025

—e—DD-BH-TCVN
—e—DD-BH-MMC

—e— DD-P-DELTA-TCVN
—e— DD-P-DELTA-MMC
—e— DD-XTC-TCVN

—e— DD-XTC-MMC

0.00005

o

[VE] M2 M1 s T2

Tang

MOMENT COLUMNS THEO PHUONG X

Moment Columns C350-T1- Max - Ux

eMOoNG MONG BASE

Morment Columns (khm)

=0 Time, Sec
——DD-BH-TCVN ——DD-BH-MMC ——DD-P-DELTA-TCVN
——DD-P-DELTA-MMC ——DD-XTC-TCVN ——DD-XTC-MMC
MOMENT COLUMNS THEO PHUONG Y
Moment Columns C350-T1- Max - Uy
15

E
=
£
3
=
5
£
S
=
-15 .
Time, Sec
——DD-DH-TCVN ——DD-DH-MMC ——DD-P-DELTA-TCVN
——DD-P-DELTA-MMC ——DD-XTC-TCVN ——DD-XTC-MMC

Hinh 4.27: So sanh cdc gid tri chuyén vi, ngi luc cdc trwong hop phén tich dan héi,
Phi tuyén, phi tuyén co xét twong chén
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4.2. Khao sat sy 1am viéc ciia két cAu nha cao ting chiu tii trong dong dat
4.2.1. Thiét lap mé hinh tinh nha cao ting
Mo hinh tinh v&i nha cao ting v&i mé hinh hé khung.

M0 hinh tinh véi nha cao ting voi mé hinh hé tudng.
MBS hinh tinh véi nha cao ting voi mé hinh hé hdn hop.

M hinh tinh véi nha cao tng v6i mé hinh hé hdn hop tuong duong khung.
MBS hinh tinh véi nha cao ting voi md hinh hé hdn hop twong duong tuong.

4.2.2. Khdo sdt sw lam vigc két cdu cong trinh nha cao tang chiu tii trong
dong dit bang hai phwong phdp tinh todn tit dinh hién hanh va tinh todn theo
Monte - Carlo cii tién

4.2.2.1. Khdo sdt sw lam viéc két cau cong trinh nha cao tang xdy dung trong
cdc ving chiu dong ddt khdc nhau

Khao sat Cong trinh CT1, c6 cac dia diém xay dung tai huyén Gia Lam, Ha
Noi; Quan 10, TP HO Chi Minh, quan Ngii Hanh Son, Pa Ning va quan Ngo
Quyén, Hai Phong. Cac dir liéu khao sat sy lam viéc cta nha twong tu, xét dic
diém co cac dinh gia toc nén khac nhau va mic d6 chénh léch dinh gia toc nén tin
tudng va cac s6 liéu tai cac dia danh 1an can khéac nhau.

Tinh toan cong trinh chung cu cao tang, theo phuwong phap Monte - Carlo va so
sanh voi trudng hop tinh theo tat dinh theo tiéu chuan dong dat TCVN 9386:2012:

Cong trinh CT1 ¢6 quy md cong trinh: Nha 20 tang, mot ting ham, chiéu cao

cong trinh: 72,0m, dién tich xay dung: 990 m’, tong dién tich san xay dung: 20.798
2
m

D2ZX35 D22X35 D22x35 D22x35 D22x35 D22x35 D2ZX35 D22X35
|

E E 7 i E 3 S 3 E
busxsn [ ossxso [ oasxso D95x50 B p3gxsn [ o] D3Xs0 | 03650 o ] DoXED D35X50  © D3sxs0 |  Dasxs0 o
i3} 8 i3} i3} i3} 8 i3 i3} i3} i3} 3
5] N I 15 15 b N N 15 15 b
2 = = = = o = i = I &
i i i & i 8 i i i I &
& & & e & B ] G o = & =
D22X50 atbed ke end L arorem s D22X50 o22x50 | omen | D22X50 022%50 | e P 022350 D22X50 D22X50
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] g L= I8 8 3 R i 2
& ) 15 = N8 5]
4 > o = a 2| =
i 2 & 8 o @ &S
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= &
B & H g g H
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1 §
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8 8 [ o 3 IS} & 8
N 1§ =
X X i i
& S & |
E g
1 ¥ D235 ] 1
femn v oo D2ZX50 o B i D2ZX50 7 5 conn, D22X50
02235 D22x35 F022X50 | coen 1
o _—
5 S o 5 g 5 5 |
5 5 S S 5 o
&l =z 5|3 = = 8
5 D & |8 tal te
D3EX50 D35X50 D38X50 03§50 DIEXED D3I5X50 D3pAs0 D35X50
— : E 4 E E
D22X35 oa2x3s J3 uxs [ D23X35 < D22X35 2

Hinh 4.28: Mat bing két cdu tang dién hinh
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a) Chon cac tham sd tinh toan dong dat (tat dinh, khong c xét cac yéu td)

Tinh toan tic dong dong dat theo phwong phap tat dinh hién hanh véi cac tham
s tai bang 4.20.

Bang 4.20: Cac thong sb tit dinh theo phwong phap tat dinh hién hanh tic dong
dong dat cong trinh CT1

Gia tri
] Dja diém | Pia diém tai | Pia diém tai | Dia diém
STT | Thong so chon tai Gia Quan 10, TP Q. Ngii tai Q. Ngo
Lam, Ha Ho Chi Hanh §0n, Quyeén, Hai
Noi Minh DPa Nang Phong
1 | Nén dat D D D D
2 | Cép déo DCM DCM DCM DCM
3 | Loai két cAu Hé twong | Hé tuong Hé tudng Hé tuong
4 | S6 tang nodi 20 20 20 20
5 | D0 can nhot 5% 5% 5% 5%
6 | Gidi han dudi cua 0,2 0,2 0,2 0,2
chu ky 75 (s)
7 | Gi61 han trén cua 0,8 0,8 0,8 0.8
chu ky 7 (s)
8 | Gia tri xac dinh 2,0 2,0 2,0 2,0
o(s)
9 | Hé s6 diéu chinh 1 1 1 1
do can 7
10 | Hé s6 tim quan 1,25 1,25 1,25 1,25
trong
11 | Pinh gia téc nén 0,0769 0,0777 0,0674 0,1276
agr (don vi g)
12 | Gia toc nén thiét 0,9430 0,9528 0,8265 1,5647
ké a, (m/s%)
13 |Hésénén S 1,35 1,35 1,35 1,35
14 | Gia tri co ban hé 33 33 3,3 33
sO Ung xu g
(g5=3.,0x1,1(hé
tuong))
15 | Hé s6 phan anh 0,8452 0,8452 0,8452 0,8452
dang pha hoai £,
(k,=(1+1,5356)/3)
16 | Hé s6 ung xir ¢ 2,789 2,789 2,789 2,789
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Hinh 4.29: So do 3D cong trinh nha chung cw cao tang CTI1

b) Chon céc tham sb dé tinh lyc dong dat theo phuong phap MMC — nhén xét
cac khoang chon

phuong phap MMC tai bang 4.21:

Tu day xac dinh bd s6 liéu tinh toan tac dong cua dong dét 1én cong trinh theo

Bang 4.21: Cac thong so tinh tac dong dong dit theo MMC cong trinh CT1

Gia tri

Pia diem

Pia diém tai

Pia diém tai

Pia diém tai

STT | Thong s6 chon tai Gia Quin 10, | Q. Ngii Hanh Q. Ngob
Lam, Hd | TP H6 Chi Son, Pa Quyén, Hai
Noi Minh Ning Phong
1 | Gio6i han duéi cua| 0,15+0,2 | 0,15+0,2 0,15+0,2 0,15+0,2
chu ky T (s)
2 | Tri tin tudng chu 0,2 0,2 0,2 0,2
k}" TB (S)
3 |Gidihantréncaa | 0,5+0,8 0,5+0,8 0,5+0,8 0,5+0,8
chu ky 7¢ (s)
4 | Tri tin tudng chu 0,8 0,8 0,8 0,8
k}" TC (S)
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Gia tri

Pia diem

Pia diém tai

Dija diém tai

Pia diém tai

STT | Thong so chon tai Gia Quan 10, | Q. Ngii Hanh Q. Ngo
Lam, Had | TP H6 Chi Son, Pa Quyén, Hai
Noi Minh Ning Phong

5 | Gia tr1 xac dinh 2,0 2,0 2,0 2,0
o)

6 |HésonénS L1514 | 1,15+14 1,15+14 1,15+14

7| Tri tin twong he 1,35 135 135 135
sO nén S

8 | Hésdtngxu ¢ 2,0+33 2,0+33 2,0+33 2,0+33

? |Tntintuonghe | e 2,789 2,789 2,789
sO ung Xu ¢

10 | Giatoc nén thiet | 0,9160+ | 0,8596 + 0,8265 1,5598 +
ké a, (m/s’) 1,358685 1,0337 1,2336075 1,58554

11 |Tri tin tuong gia
toc nén thiétkéa, | 0,9430 0,9528 0,8265 1,5647
(m/s”)

12 | bic diém cua Dinh gia toc| Pinh gia toc Pinh gia toc nén| Pinh gia toc
duong dang tri nén gan gia | nén gan gia | gan nho nhat nén gan
gia tbc nén tri nho nhét, | tri 16n nhat, | nhat, duong | tuong duong

duong dang | duong dang fang tri cac bién| nhau, dudng
tri cac bién | trj cac bién tang 1én dang trj di
tang lén giam it ngang

Roi rac hoa cac gia tri S, T, T¢, Tp, a,, q thanh cac khodng véi xac dinh a,
duoc chia 5 khoang, ¢ chia 5 khoang, T chia 3 khoang ldy 2 gia tri gan gia tri
tin tuong, Tc chia 5 khoang ldy 2 gid tri gan gia tri tin tudng ta duoc bo sd lidu:
M= 5x5x2x2=100 s0 liéu.

Bang 4.22: Cac tham s6 mo ciia dong dit cong trinh CT1 theo phwong ngang dia
diém tai Gia LAm, Ha Ni

STT S Tg Tc ag q
1 1.35 0.20 0.80 1.3587 3.28
1.35 0.20 0.80 1.2480 3.28
3 1.35 0.20 0.80 1.1373 3.28
98 1.25 0.20 0.70 1.1373 2.02
99 1.25 0.20 0.70 1.0267 2.02
100 1.25 0.20 0.70 0.9160 2.02
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¢) Xdc dinh cac ham phé thiét ké

Pho thiét ké theo phuwong ngang theo cic tham s6 mo ciia dong dat:

Véi 100 bo s6 liéu cua cac tham sé md xac dinh cac pho thiét ké, dung bang
tinh trong Excel tao ra duoc 100 ham phd thiét ké dwa vao chwong trinh tinh thong
thuong (Etab v18) ta c6 100 truong hop tai trong dong dat gay tac dong 1én hé két
c4u nha theo timg dia diém xay dung.

Bing 4.23: Cac thong s6 ham Phd thiét ké phwong ngang cong trinh CT1 tai Gia Lam,

Ha Ngi
T Sl S22 S3 | — | S99 S4100
0 | 1.2228 | 1.1232 | 1.0236 | —— | 0.8556 | 0.7633
0 T B o_.f)_s 1.%_6_62 1.{ _6_31 1.(_)_5_99 = 1.(_)_3_95 0.?_2_74
0.2 | 1.3964 | 1.2827 | 1.1690 1.5913 | 1.4197
0.25 | 1.3964 | 1.2827 | 1.1690 15913 | 1.4197

TB<T<=TC: - -— - -— - -— -—
0.8 | 1.3964 | 1.2827 | 1.1690 1.5913 | 1.4197
0.85 | 1.3143 | 1.2072 | 1.1002 13104 | 1.1692
0.95 | 1.1759 | 1.0802 | 0.9844 1.1725 | 1.0461

TC<T<=TD:| ---
2 | 0.5586 | 0.5131 | 0.4676 0.5569 | 0.4969
2.2 | 0.4616 | 0.4240 | 0.3864 0.4603 | 0.4107

T > TD:
10 | 02717 | 0.2496 | 0.2275 | - | 0.2053 | 0.1832

Phé phan @ng dan hdi phwong ngang

2.0000
1.8000
1.6000
1.4000
1.2000
1.0000 3
0.8000
0.6000

0.4000

0.2000 8 2 g 2

0.0000
0.00 2.00 4.00 6.00 8.00 10.00 12.00

Hinh 4.30: Biéu do cdc ham phé thiét ké tinh dgng dit ciia cdc truwong hop kha di
d) Tinh toan cac truong hop noi lyc dong dat

111



m Define Response Spectrum Functions >
Response Spectra Choose Function Type to Add
O _MMC | From File o
D_TCWM
ny]
D10 Click to:
D100
D11 Add New Function...
D12
B]Ii Modify/Show Spectrum...
D15
D16
D17
D13
D13 w
OK Cancel

Hinh 4.31: Hinh nhdp cdc truong hop phé kha di vao phim mém Etab v18

Nhap cac ham phd dong dit cac chuong trinh tinh théng thuong (Etab v18) tinh
toan ndi luc do timg truong hop dong dat gy ra.

Thu duoc 100 trudng hop ndi luc do dong dat gy ra trong cac gid tri roi rac kha di.

e) Xir 1y 56 liéu la b két qua dau ra (gidi mo)

Xay dung gié tri trong s cta timg truong hop pho thiét ké bang cach xac dinh
ham thudc bién d6i twong dong, ta duoc gia tri cac trong sb cla ting tuong hop
phd phan {mg theo tich ctia cac trong s6 ting gia tri roi rac ctia tham sé md trong
ham phd phan tGng.

Str dung bang tinh Excel dé giai md xac dinh trong sb cua cic tham sé mo so
cap va tham sb mo thir cip, két qua thu dugc gia tri theo bang sau:

Biang 4.24: Gia tri trong s ciia cac bién thir cAp va cac bién so cdp ciia cic truong
hop phd phén wng cong trinh CT1 dia diém Gia Lam, Ha N§i

STT S* Tp* Tc* a,™ q* Trong s6 S'p
1 4 1 5 1 5 100
4 1 5 13 5 1300

3 4 1 5 25 5 2500
98 2 1 3 25 3 450
99 2 1 3 37 3 666
100 2 1 3 1 3 18
1.094.016

Véi 100 dau vao kha di ta thu duoc 1.094.016 két qua phép thir tinh toan cac
truong hop dong dat khi phan tich CT1 dia diém tai Gia Lam, Ha Noi; co
3.480.960 két qua phép thir tinh toan cac truong hop dong dat khi phan tich CT1
dia diém tai Quan 10 TP HO6 Chi Minh; c6 1.804.416 két qua phép thir tinh toan cac
truong hop dong dat khi phan tich CT1 dia diém tai quan Ngii Hanh Son, Pa
Néng; ¢ 20.487.936 két qua phép thir tinh toan cac truong hop dong dat khi phan
tich CT1 dia diém tal quan Ngo Quyen Hai Phong

Véi céc trong s cua tai trong dau Vao dong dat, ta xac dinh d6 13 hé sb t6 hop
clia cac truong hop dau vao trong phan mém tinh toan truyén thong.
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Nhép cac hé sb t6 hop tai trong ctia 100 trudng hop phd phan tng, to hop cong
tac dung céc truong hop tai trong nay thu dugce bd so li€u tong ctia cac gia tri ndi
luc, chuyén vi do dong dat gay ra da nhan véi hé so.

E Lead Combination Data

General | Data

Load Combination Name

Combination Type

Notes

Auto Combination

DD

Linear Add

Modify./Show Motes...

No

Define Combination of Load Case/Combo Results

DX-1

Dx-2
Dx-3
Dx-4
DX-5
DX-E

Load Name

Scale Factor £

~ 100
1300
2500
3700
100
1960

OK Cancel

Delete

=

Hinh 4.32: Nhdp cdc trong sé ciia cdc trwong hop ph(f gidi mo ngi lyc trong Etab vi8
Tinh trung binh b6 s6 liéu trong duong s6 phép thi ta thu dugc két qua noi luc,
chuyén vi... do dong dat gay ra bang phuong phap Monte - Carlo cai tién nhu da
trinh bay & chuong 3.
Két qua thu dugc: Gia tri ndi luc, chuyén vi do dong dat gay ra cac truong hop
tinh theo tat dinh hién hanh (DX _TCVN; DY TCVN) va truong hop tinh theo
phuong phap MMC (DDX MMC; DDY MMC) nhu sau:

e  Phan tich céng trinh BTCT theo mé hinh hé twong véi pho thiét ké

- Phén tich su 1am viéc két cu nha CT1 dja diém tai Gia Lam, Ha Noi theo pho
thiét ké vdi gia tri tat dinh chon theo TCVN va phuong phap Monte — Carlo cai tién:
Bang 4.25: Phan luc chin cong trinh CT1 tai Gia Lam, Ha N¢i theo TCVN va
MMC, ty 1€ % léch giira 2 phwong phap

QOutput Case FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m
TOHOP Mass| 0,00 0.00 | 276082.0 | 2502321.9 | ~7101446.0 0,00
DX TCVN | 524936 | 152,43 0.00| 5715.17| 194290,10| 72502.14
DY TCVN | 152,43 | 7401,71 0.00 | 267845.59 | 5282.70 | 189238,05
DDX MMC | 6083,16| 176,16 0.00| 6661.97 | 227150.45 | 84403.59
DDY MMC | 17823 | 8636,10 0.00 | 304968.25 | 6092.16 | 221078.86
Tylelech¥ | 50000 | 1557% |  0.0%| 1657%| 1691%| 1642%
cua phuong x
Tylelech% | e o300 | 16,68%|  0.0%| 13.86% |  1532%| 16.83%
cua phuong y

- Phan tich sy 1am viéc két cAu nha CT1 dija diém tai Quan 10 TP Ho6 Chi Minh theo pho
thiét ké voi gia tri tt dinh chon theo TCVN va phuong phap Monte — Carlo cai tién:
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Bang 4.26: Phan luc chin cong trinh CT1 dia diém tai Quan 10 TP H6 Chi Minh
theo TCVN va MMC, ty 1€ % léch giira 2 phwong phap

Output Case FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m

TOHOP Mass 0,00 0,00 | 276082,0 | 2502321,9| -7101446,0 0,00
DX TCVN | 5303,85| 154,01 0,00 5774,53| 19631033 | 7325441
DY TCVN | 154,01 | 747835 0,00 | 270622,71 5337,58 | 191197,27
DDX MMC | 522945 | 152,54 0,00 | 5733,56| 195264,46 | 72739,19
DDY MMC | 153,22 | 742454 0,00 | 262185,63 5237,20 | 190063,54

Tyl lech % 1,4% | -1,0% 0,0% -0,7% -0,5% -0,7%

cua phuong x

Tylelech% 1 o500l 0% 0.0% 3,1% 9% | -0,6%

cua phuong y

- Phan tich sy 1am viéc két cau nha CT1 dia diém tai quan Ngii Hanh Son, Pa Nang theo
pho thiét ké vai gia tri tat dinh chon theo TCVN va phuong phap Monte — Carlo cai tién:
Biang 4.27: Phan lyc chéan cong trinh CT1 dia diém tai quian Ngii Hanh Son, Pa
Ning theo TCVN va MMC, ty 1é % léch giira 2 phwong phap

Output Case FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m
TOHOP Mass 0,00 0,00 | 276082,0 | 2502321,9 | -7101446,0 0,00
DX TCVN | 4600,45| 133,59 0,00 | 500843 | 170261,42| 63540,07
DY TCVN | 133,59 | 6486,79 0,00 | 234725,09 4629,41 | 165846,82
DDX MMC | 5137,85| 148,35 0,00 | 5593,81| 19185625 71146,11
DDY MMC | 150,53 | 7293,80 0,00 | 257565,14 5145,40 | 186716,92
Tylelech % |y 2001 11 19 0,0% 11,7% 12,7% 12,0%
cua phuong x
Ty I¢ 1éch % 12,7% | 12,4% 0,0% 9,7% 11,1% 12,6%
cua phuong y

- Phan tich su lam viéc két cAu nha CT1 dia diém tai quan Ngo Quyén, Hai Phong theo
pho thiét ke vai gid tri tat dinh chon theo TCVN va phuong phap Monte — Carlo cai tién:

Bang 4.28: Phan lwc chin cong trinh CT1 dia diém tai quin Ngo Quyén, Hai Phong
theo TCVN va MMC, ty 1€ % léch giira 2 phwong phap

Output Case FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m
TOHOP Mass 0,00 | 0,00 | 276082,0 | 2502321,9 | -7101446,0 0,00
DX_TCVN | 8709,029 | 252,89 0,00 | 9481,46 | 322321,40 | 120286,70
DY TCVN | 252,8927 | 12280,20 | 0,00 | 444360,89 | 8763,94 | 313966,30
DDX MMC | 866231 | 253,84 0,00 | 949526 | 32345235 120143,78
DDY MMC | 253,80 | 12297,92 0,00 | 434277,02 | 8675,13 | 31481921
Ty I¢ Loch %% 0,5%|  04% |  0,0% 0,1% 04% |  -0,1%
cua phuong x
1y 16 léch % 04% |  01%| 00%| -23% 1,0% 0.3%
cua phuong y
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20,00

15.00%

10.00%

5.00%

0,005 -

-5.005%

O———r—-""“*—_—"-—_*__"* 15.0056 ’__—\ /
\‘____‘/
—4=CT1GL e
10.0086 ——LCT1GL
-B-CT1HCM —m—CT1HCM
—ir—CT1 DN «—CT1 8N
5.0056 == CT1HP
=i CT1HP
FZ N WY ] o £ +045
Ty 1€ % léch cua gia tri phan lyc chan cong | Ty 1€ % léch cua gid tri phan luc chan cong
trinh cta tran dong dat phuong x theo TCVN | trinh cua tran dong dat phuong y theo TCVN
va MMC va MMC

Hinh 4.33: Biéu do ty 1¢ % gid tri léch ciia phdn lwc chin cong trinh CT1 6 cdc dia
diém Gia lam-Ha Ngi, Q10-HCM, Ngii Hanh Son-Pa Néing, Ngé Quyén-Hai Phong

giita 2 phwong phap TCVN va MMC
CHUYEN VI NGANG THEO PHUONG X NHA CTI

Chuyé&n vij l&ch ting I&n nhit Ux

a0

——CT1 HN theo TOVN
——CT1 HN theo MMC

&0

—— CT1 HF theo TCWN
—— GT1 HP theo MMG
CT1 BN theo TOYN

Chyén vi i ting fmm)

g

CT1 BN theo MMGC

——CT1 HCM GT theo TGVN
CT1 HCM theo MMGC

20

MAI KT TUM T20 T19 T18 T17 T18 T15 T14 T13 T12 T11 T T¢ T8 T7 T6 T5 T4 T3 T2 T1 TH BASE

Chuyén vi ngang Ux tai cac tang BASE dén KT theo TCVN va MMC

40%

2.0

0.0%

-2.0%

-4.0% -

A S, S, s, . S PP,
) i . 1
. Lm = 5 T B S 3
1 ——T7Y LE LECH CHUYEN V|
o TCWM - MKMC CT1 HN
1 —=— T LE LECH CHUYEN V|
T TCWHN - MKMC CT1 BN
—TY LE LECH CHUYEN VI
i TCWM - Mk CCT1 HP
t TV LE LECH CHUYEN V|
1 TCWHM - MKMC CT1 HCM
z 1
L e e e e L R B B S N Bl B e A E RE i ih
EE%RE59525539&:5%%??%§?%32
e T TTT Rt i ol el - - -l Sl g o sl O o ooago oo

&
1

Ty 1€ % 1éch gié tri gitta TCVN va cua CT1 GL-HN; Q10-HCM; TK-DN; NQ-HP

Hinh 4.34: Biéu do chuyén vi phwong X va biéu do ty 1¢ % gid tri léch ciia chuyén vi
cdc tang cong trinh CT1 6 cdc dia diém Gia lim-Ha Ngi, Q10-HCM, Ngii Hanh Son-
Da Ning, Ngé Quyén-Hai Phong giiva 2 phwong phdp TCVN va MMC
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Do léch phuong phap tinh cong trinh CT1 tai Gia Lam, Ha Noi cao gan 20%, do léch
giita 2 phuong phap & Q10-HCM va Ngo Quyén-Hai Phong gan nhu twong duong trong
khoang 2-3%.

Chuyén vi ngang theo phwong Y nha CT1

Chuy#n viléch ting l&n nhdt Uy

—— T N e TOWH
i -, S —— CT1 HN 0 MG
g P % = — CT1HF han TCVH
3 5 e
1

—CT1HF tea MIC
CT1 DMt TOWM

CT10M e
— T oM TOVN
ST Mt MV

MU KT TUM THD TI® TIE TIT TI6E TS5 T4 T3 112 ™ T T T= & S T4 T T2 T TH BasE

Chuyén vi ngang Uy tai cic tang BASE dén KT theo TCVN va MMC

16.0%

140% — w3 ———t—t st 4

12.0% L S L.

i 4 —+—T¥ LE LECH CHUYEN W
- 1 TCWVN - MMC CT1 HM
e —m—T7 LE LECH CHUYEN V|
605 — TCWN - MMC CT1 BN
4105 — WLE LECH CHUYEN Wi
2 0% s TCWN - MMCCT1 HP
S - T LE LECH CHUYEN
- T T T T T T T T T T T T TE

EaI—EDmmhLDmﬂ'ﬂNx—DmEDh-LDm‘ﬂ'mNt—IuJ TOWN - MMC CT1 HCWM

-2.088 e e W o B W = = = oy

4 e AR R B S %

-6.05&

Ty 1€ % léch gia tri gitta TCVN va cia CT1 GL-HN; Q10-HCM; TK-DN; NQ-HP

Hinh 4.35: Biéu do chuyén vi phuong Y va biéu do vy 1¢ % gid tri léch ciia chuyén vi
cdc tang cén(g: trinh CTI o ‘cdc dia diéem Gia lam-Ha N¢i, Q10-HCM, Ngii Hanh Son-
Da Nang, Ngo Quyén-Hai Phong giita 2 phwong phap TCVN va MMC

S liéu két qua cho thdy: Pbi v6i cong trinh xay dung tai Gia Lam, Ha Noi s6
lidu tinh theo phuong phap Monte — Carlo cai tién c6 chuyén vi, noi lyc cao hon
dang ké 13,8% dén 16,9% so véi tinh theo phuong phép tat dinh hién hanh. Tai
Quan 10 TP H6 Chi Minh thi s6 liéu tinh theo phuong phap Monte - Carlo cai tién
co chuyén vi, nd1 luc thép hon tir -3,1% dén -0,5% so v&i theo phuong phap tat
dinh hién hanh. Tai quan Ngii Hanh Son, Pa Ning thi sd liéu tinh theo phuong
phap Monte — Carlo cai tién co chuyén vi, ndi luc cao hon 9,7% dén 12,7% so véi
theo phuong phap tat dinh hién hanh. Tai Ngoé Quyén, Hai Phong thi s liéu tinh
theo phuong phap Monte — Carlo cai tién c6 chuyén vi, ndi luc thap hon tir -2,3%
dén 0,4% so voi tinh theo phuong phép tat dinh hién hanh.
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4.2.2.2. Khao sat sy lam viéc két ciu cong trinh nha cao tang trong mét viing
chiu anh huong dong dat
Xét trudong hop tai dia diém Gia Lam, Ha Noi voi cac dang cong trinh:
a) Céng trinh cao tang CT3, vdi cdc dang cong trinh c6 mdt dieng déu ddn,
thay déi s tang cao 20 tang, 30 tang va 40 tang
Bang 4.29: CAc thong s tinh tic dong dong dit theo MMC nha CT3

1 | Gi61 han dudi cua chu ky T (s) 0,15+0,2

2 | Tri tin tudng chu ky T (s) 0,2

3 | Gi6i han trén cia chu ky ¢ (s) 0,5+0,8

4 | Tri tin tuong chu ky 7¢ (s) 0,8

5 | Gidtri xac dinh Tp(s) 2,0

6 |Hé¢sonénS 1,15+ 1,4

7 | Tri tin twong hé sé nén S 1,35

8 | Gia toc nén thiét ké a, (m/s’) 0,9160 + 1,358685

9 | Tri tin tudng gia toc nén thiét ké a, 0,9430
(m/s)

10 | bac Siiérr‘l cta duong dang tri Dinh gia toc nén gan gi4 tri nho nhat, dudng dang tri
gia toc nén cac bién tang lén

11 | Mit bang két cau ting dién hinh Nha CT3 20T va CT3 30 T

Gova
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Gia tri cac thong so tinh toan

STT Thong so chon Dia diém tai Gia Lom, Ha Nji

12 [Truong hop 4.1a: ‘ Mo hinh 3D cong trinh
Quy md cong trinh: Nha CT3 20

ting, hai ting ham i

Chiéu cao cong trinh: 72,44m 3 :

Dién tich xay dung: 2.036m” Lo 41411 —
Tong dién tich san xd: 44.792 m’ e A0 LT fim -
Nha hé tudng (co véch, 18i chiu cat s =
85% > 65% luc cat toan hé két cau) = i
Nha mit bang khong déu dan (chd I S =g
16m >5% dién tich san) theo 5.2.2.2 = = =
TCVN 9386:2012: e =
o/ =(1,1+1,02=1,05) 3 S

H¢ s6 phan anh dang pha hoai
k, = (1 +00)/3=0,727 <1;
k,=>0,5

Heé s6 tng xtr : 1,65 <g< 3,3
(theq hé két cau, khoang 1éch cac !
h¢ so)
Tri tin trong hé s6 Gmg xur: ]
g = 3,0x1,05 x 0,727=2,290

Ay

13 [Truong hop 4.2a: M6 hinh 3D c6ng trinh
Quy mo cong trinh: Nha CT3 30
ting, hai ting ham.

Chiéu cao cong trinh: 108,44m

Dién tich xay dung: 2.036m?2

Tong dién tich san xd: 63.116

m?2

Nha hé tuong (co véch, 16 chiu cat

76% > 65% luc cét toan hé két ciu)

Nha mit bang khong déu din (chd

16m >5% dién tich san) theo 5.2.2.2

TCVN 9386:2012:

a,/o; =(1,1+1,0)/2=1,05)

Hé s6 phan anh dang pha hoai
w=(1+00)/3=0,727<1;
»=>0,5

¢sdtmgxir: 1,65 <g< 33
theo hé két cau, khoang 1€ch cac
¢ 50)
ri tin tuong hé s6 Gmg xur:

= 3,0x1,05 x 0,727=2,290

Li
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STT

Théng s6 chon

Gia tri cac thong so tinh toan
Dia diém tai Gia Lam, Ha Noi

14

Truong hop 4.3a:

Quy mo cong trinh: Nha

CT3 40 tang, hai tang ham.

Chiéu cao cong trinh: 144,44m
Dién tich xay dyng: 2036m?2
Tong dién tich san xd: 87.548
m?2

Dic diém nha:

Nha hé tudng (co véch, 18i chiu cat
86% > 65% lyc cit toan hé két cau)
Nha mit bang khong déu dan (chd
16m >5% dién tich san) theo 5.2.2.2
TCVN 9386:2012:
a/a;=(1,1+1,0)/2=1,05)

Hé s6 phan anh dang phé hoai

k, = (1 + 00)/3=0,582<1;
k,=>0,5.

Heé s6 ung xu: 1,5 <g< 3,0 (theo
hé két cAu, khoang 1éch tham sé)
Tri tin tuong hé s6 Gmg xur:

g = 3,0x1,05 x 0,582=1,834

M6 hinh 3D cong trinh

15

Mit bang két cau tang dién hinh Nha CT3 40T:

save
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Bang 4.30: Cac thong sb tat dinh theo phwong phap tit dinh hién hanh tinh tac
dong dong dit cong trinh CT3 20T, CT3 30T, CT3 40T

Gia tri
STT | Thong so chon Cong trinh Cong trinh Cong trinh
CT3 20T CT3 30T CT3 40T

1 | Nén dat D D D

2 | Cap déo DCM DCM DCM

3 | Loai két cau Hé tuong Hé tuong Hé tuong

4 | S6 tang ndi 20 20 20

5 | B0 can nhot 5% 5% 5%

6 | Gio1 han dudi cua 0,2 0,2 0,2
chu ky 75 (s)

7 | Gi61 han trén cia 0,8 0,8 0,8
chuky T¢ (s)

8 | Gia tri xac dinh 2,0 2,0 2,0
Tp(s)

9 | Hé s6 diéu chinh 1 1 1
do can n

10 | Hé sd tAm quan 1,25 1,25 1,25
trong y;

11 | Pinh gia tc nén 0,0769 0,0769 0,0769
agg (don vi g)

12 | Gia toc nén thiét 0,9430 0,9430 0,9430
ké a, (m/s%)

13 |Hésdnén S 1,35 1,35 1,35

14 | Gié trj co ban hé 3,15 3,15 3,15
sO Ung X g
(¢5=3,0x1,05 h¢
trong c6 mat bang
khong déu dan)

15 | Hé sb phan anh 0,727 0,727 0,582
dang pha hoai £,
(k= (1 + 0,0)/3)

16 | Hé sd tng xir ¢ 2,290 2,290 1,834

Roi rac hoa cac gia tri S, T, T, Tp, ag, q thanh cac khoang véi xac dinh a,
duoc chia 5 khoang, ¢ chia 5 khoang, T chia 3 khoang lay 2 gia tri gan gia tri
tin tuong, Tc chia 5 khoang 14y 2 gia tri gn gia tri tin tudng ta dugc bo sb lidu:
N= 5x5x2x2=100 s0 liéu.
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So sanh két qua tinh toan cong trinh BTCT mé hinh hé hdn hop tuong duong

tuong véi pho thiét ké cac trudng hop:

- Phan tich sy lam viéc két cu nha CT3 20 tang theo phd thiét ké voi gia tri tat

dinh chon theo TCVN va phuong phap Monte — Carlo cai tién:

Bang 4.31: Phan lwc chan céng trinh Nha CT3 20 ting theo TCVN va MMGC, ty 1& %
léch gitra 2 phwong phap

Output Case FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m

TOHOP Mass 0.00 0.00 | 575600 | 18326108 | -9820356 | 2137.73
DX TCVN 15836.83 | 6825.80 |  0,00| 37573539 | 573896.11 | 516632.62
DY TCVN 6825.80 | 1440325 | 0,00 | 56692821 | 383976.73 | 250014.69
DDX_MMC 1712035 | 715826 |  0,00| 393986.00| 60360037 | 555739.76
DDY MMC 7158.26 | 1534834 | 0,00 | 594739.16 | 402627.19 | 266004.16
Ty 1§ 16ch % cua 8.1% |  49%| 0,0% 4,9% 5,2% 7,6%
phuong x

Ty 1¢ lech % cua 49% | 6.6%|  0.0% 4.9% 4.9% 6.4%
phuong y

- Phan tich su lam viéc két cdu nha CT3 30 tang theo pho thiét ké véi gia tri tat

dinh chon theo TCVN va phuong phap Monte — Carlo cai tién:

Bang 4.32: Phan lwc chan céng trinh Nha CT3 30 ting theo TCVN va MMGC, ty 1é %
léch gitra 2 phwong phap

Output Case FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m
TOHOP Mass 0.00 0.00 | 920939 | 29267500 | -15648565 | 4142.35
DX TCVN 19753.19 | 77190 | 0,00 | 54711.43 | 92273334 | 58594123
DY TCVN 771,91 | 16762.69 | 0,00 | 92394240 | 56873.74 | 289002.46
DDX_MMC 2166241 | 89059|  0.00| 63956.11 | 107219709 | 641396.84
DDY MMC 800.60 | 1874274 | 0,00 | 1079783.54 | 6649443 | 32441238
Ty 1§ 16ch % cua 9.7% | 154%|  0.0% 16,9% 16,2% 9,5%
phuong x
Tylelech % cua | 45 4001 1189 |  0,0% 16,9% 16.9% | 12.3%
phuong y

- Phan tich su lam viéc két cdu nha CT3 40 tang theo pho thiét ké véi gia tri tat

dinh chon theo TCVN va phuong phap Monte — Carlo cai tién:
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Bing 4.33: Phan lyc chin cong trinh Nha CT3 40 ting theo TCVN va MMGC, ty 1& %
léch giira 2 phwong phap

Output Case FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m
TOHOP Mass 0.00 0.00 | 1326306 | 41842936 | -22463146 | 7303.80
DX_TCVN 3165166 | 1805.98 | 0,00 | 153693.48 | 1800111.22 | 997608.75
DY TCVN 1805.08 | 24708.26 | 0.00 | 1817429.68 | 158849.07 | 372005.35
DDX_MMC 30745.16 | 1972.83 | 0,00 | 179544.76 | 2071804.09 | 970792.93
DDY MMC 1972.83 | 25731.64 | 0.00 | 2120014.32 | 185291.91 | 383715.58
2 1A 1A 0 5
Tylelech%cua | 59001 9200 | 0,0% 15.1% 2.7% 22.9%
phuong x
2 1A 1A 0 5
Ty 1€ 1éch % cua 92% |  41%|  0.0% 16,6% 3.1% 9.2%
phuong y
12.0% / \ .
10.0% ——CT340T | 10.0% / \ ——CT340T
\4 —m—CT3 20T o \ / \ —a—CT3 20T
o cTawt | \’._[ \_. cT3 30T
/ e I/\/ ‘\-———r/\‘
: Fj/ FY MX My Nz Z::

-5.0%

FX

FY

X

MY

MZ

Ty 1€ % 1éch cua gia tri phan luc chan cong
trinh cua trin dong dit phuong x theo TCVN
va MMC

Ty 1€ % léch cua gia tri phan lyc chan cong

trinh cua trdn dong dit phuong y theo TCVN

va MMC

Hinh 4.36: Biéu do ty 1¢ % léch gid tri phén lwc chén cong trinh nha CT3 20T, CT3
30T, CT3 40T giira 2 phuwong phap theo TCVN va MMC
CHUYEN VI NGANG THEO PHUONG X NHA CT3 20T, CT3 30T, CT3 40T

Chuyén vj léch tang I&n nhat Ux

200

180

~

160

B T T

140

eSS N

s o, P

Chuyén vi ech ting (mm)
B oW
g

80

50

a0

20

—4—CT3 40T DX MMC
=@—CT3 40T DX TCVN
—#—CT3 20T DX MMC
e CT3 20T DX TCWVN
=#=CT3 30T DX TCVN
===CT3 30T DX MMC

Chuyén vi ngang Ux tai cac taing BASE dén Rooftop theo TCVN va MMC
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Ty 1& % léch gia tri chuyén vi ngang Ux giita TCVN va MMC cua Nha CT3 20T, 30T, 40T

CHUYEN VI NGANG THEO PHUONG Y NHA CT3 20T, CT3 30T, CT3 40T

ing (mm)

Chuyén vi kéch tir

Chuyén vi léch tang I&n nhat Uy
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Chuyén vi ngang Uy tai cic ting BASE dén Rooftop theo TCVN va MMC
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Ty 1€ % léch gia tri chuyén vi ngang Uy gitta TCVN va MMC cua Nha CT3 20T, 30T, 40T

Hinh 4.37: Biéu do chuyén vi phwong x,y va biéu do ty 1¢ % gid tri léch cdc phwong
x,y ciia chuyén vi cdc ting nha CT3 20T, CT3 30T, CT3 40T, giiva 2 phwong phdp
TCVN va MMC
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S6 liéu két qua cho thay: Ddi véi nha CT3 20 tang sd lidu tinh theo phuong phap
Monte — Carlo cai tién c6 chuyén vi, ndi lyc cao hon 1a 4,9 dén 8,1% so véi tinh
theo phuong phap tit dinh hién hanh. DBbi voi nha CT3 30 tang s liéu tinh theo
phuong phap Monte — Carlo cai tién c6 chuyén vi, ndi luc cao hon 14 9,5 dén 16,9%
so v6i tinh theo phuong phap tat dinh hién hanh, P6i véi nha CT3 40 tang s liéu
theo phuong phap Monte — Carlo cai tién c6 chuyén vi, ndi lyc cao hon 14 -2,7% dén
16,6% so voi tinh theo phuong phép tat dinh hién hanh. S liéu ndi luc, chuyén vi
chénh giita phuong phap tit dinh hién hanh va phuong phap Monte — Carlo cai tién

con phu thudc vao mé hinh két cau trong tinh toan.

b) Céng trinh cao tang CTI1, CT2, CT3, véi cic dang céng trinh khdc nhau c6
mdt ditng, s6 tang cao gan twong dwong 20-23 ting xdy dung trong cing mot
vung:

Bang 4.34: Cac thong sé tinh tiac dong dong dat theo MMC nha déu din

STT Théng sé chon Gia tr} cac thong s6 tinh toan
Pia diém tai Gia Lam, Ha Noi
1 | Gidi han dudi cua chu ky 73 (s) 0,15+0,2
2 | Tri tin tuong chu ky T (s) 0,2
3 | Gioi han trén cta chu ky 7¢ (s) 0,5+0,8
4 | Tri tin tuong chu ky T¢ (s) 0,8
5 | Gidtri xac dinh Tp(s) 2,0
6 |HésonénS 1,15+ 1,4
7 | Tri tin twong hé sé nén S 1,35
8 | Giatoc nén thiét ké a, (m/s”) 0,9160 + 1,358685
9 | Tri tin tudng gia toc nén thiét ké a, 0,9430
(m/s”)
10 | Pic diém cua duong dang tri gia | Pinh gia téc nén gan gia tri nho nhat,
toc nén duong dang tri cac bién tang 1én
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STT

Théng s6 chon

Gia tri cac thong s6 tinh toan

Pia diém tai Gia Lam, Ha Noi

11

Truong hop 4.1b:

Quy mo cong trinh: Nha CT1 20
téng, mot téng ham

Chiéu cao cong trinh: 72,0m
Dién tich xay dung: 990 m2
Toéng dién tich san xay dung:
20.789 m2

Nha hé tuong

Gi4 tri co ban hé s6 ung xtr ¢,
(90=3,0x1,1(h¢ tudng))

Hé s phan anh dang pha hoai &,
(k,=(1+1,5356)/3)=0,8452

Heé sb tng xit ¢ =2,789

M6 hinh 3D cong trinh CT1

14

Truong hop 4.2b:

Quy mo cong trinh: Nha CT2 20
tang, mot ting ham.

Chiéu cao cong trinh: 80,4m
Dién tich xay dung: 998 m2
Téng dién tich san xay dung:
19.960 m2

Nha hé hon hop tuong duong tuong

(Kha nang chiu cét 60% ciia hé

tudng tai chan dé nha > 50% tong

kha nang chiu cét ctia toan hé két
cau)

Gi4 tri co ban hé s6 ung xtr g,

(95=3,0x1,2(hé hon hop twong

duong tudng))

Heé sb phan anh dang pha hoai

k,=(1+0a0)/3=0,742<1;

k,>0,5

Hé sb ung xu : 2,23 < ¢ < 3,6 (theo

hé két cau, khoang 1éch tham s6)

Tri tin tuong hé sb tmg xr:

q=3,0x1,2x0,742=2,671
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Gia tri cac thong s6 tinh toan

STT Thong so chgn ;
Dia diém tai Gia Lam, Ha Noi
Mat bang két cau cong trinh CT2
D22X70 D22X70 D22X70
. g D50X70 i 050X70 i DWXT‘JS -
5 g
B -
= D40XTH | D50%50 DIOXT0 g
5 & = g 5
| :
= D40XTH 50 g
8 § gl 8
k ..
D50X70 O50X70 DS0XT0
L &
D22X70 ? 022X70 g D22X70 _gl
15 | Truong hop 4.3b: M6 hinh 3D cong trinh CT3

Quy mo cong trinh: Nha CT3 20
tang, hai ting him

Chiéu cao cong trinh: 72,44m
Dién tich xay dung: 2.036m”
Tong dién tich san xd: 44.792 m®
Nha hé tuong (cé vach, 161 chiu cat
85% > 65% luc cét toan hé két cau)
Nha mit bang khéng déu din (chd
10m >5% dién tich san) theo 5.2.2.2
TCVN 9386:2012:
o/a;=(1,1+1,0)/2=1,05)

Hé sb phan anh dang pha hoai
k,=(1+0)/3=0,727<1;
ky,>0,5

Heé s6 ung xir : 1,65 < ¢ < 3,3 (theo
hé két cau, khoang 1éch cac h¢ sé)
Tri tin tuong hé sb tmg xtr:

q =3,0x1,05 x 0,727=2,290

.,];Lmndlil Tz
'-uu._mmmmuuumﬂuu L__-_

oy LT
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Bang 4.35: CAc thong s tinh tac ddng dong dét theo phwong phap tit dinh hién

hanh cong trinh CT1, CT2, CT3

A g Gia tri
STT | Thong so chgn CT1 CT2 CT3
1 | Nén dat D D D
2 | Céapdéo DCM DCM DCM
3 | Loai két ciu H¢ tuong, | H¢ hon hop tuong | HE tuong, mat
mat bang | duong tuong, mit | bang khong déu
déu din béng déu din dan
4 | S6 tang noi 20 20 20
5 | Do can nhot 5% 5% 5%
6 | Gi61 han dudi cua 0,2 0,2 0,2
chu ky T (s)
7 | Gi61 han trén cua 0,8 0.8 0,8
chu ky T¢ (s)
8 | Gia trj xac dinh 2,0 2,0 2,0
To(s)
9 | Hé s6 diéu chinh 1 1 1
do can n
10 | Hé sb tam quan 1,25 1,25 1,25
trong 7
11 | binh gia toc nén 0,0769 0,0769 0,0769
agr (don vi g)
12 | Gia tdc nén thiét 0,9430 0,9430 0,9430
ké a, (m/s%)
13 |HésonénS 1,35 1,35 1,35
14 | Gia tri co ban hé 3,3 3,6 3,15
s6 g X1 ¢
(qO::)),,O. 06,/611)
15 | Hé s phan anh 0,8452 0,742 0,727
dang pha hoai k,,
(k,=(1+1,5356)/3)
16 | Hé sd ung xir ¢ 2,789 2,671 2,290

Ro1 rac hoa cac gia tri S, T, T¢, Tp, a, g thanh cac khoang v6i xac dinh a,
duoc chia 5 khoang, ¢ chia 5 khoang, T chia 3 khoang lay 2 gia tri gan gia tri
tin tuong, Tc chia 5 khoang ldy 2 gid tri gan gia tri tin tudng ta duoc bo sd lidu:
N= 5x5x2x2=100 s0 liéu.

So sanh két qua tinh toan céng trinh BTCT theo mé hinh hé hdn hop véi phd
thiét ké cac truong hop:

- Phan tich sy lam viéc két cdu nha CT1 20 tang theo pho thiét ké véi gia tri tat
dinh chon theo TCVN va phuong phap Monte — Carlo cai tién:
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Bang 4.36: Phan lec chan cong trinh Nha CT1 20 ting theo TCVN va MMC, ty 1¢
% léch giira 2 phwong phap

Output Case| FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m
TOHOP Mass| 0,00 0.00 | 276082.0 | 2502321.9 | ~7101446.0 0.00
DX TCVN | 524936 | 152,43 0.00| 5715.17 | 194290,10 | 72502.14
DY TCVN | 152,43 | 7401,71 0.00 | 267845.59 | 5282.70 | 189238.05
DDX MMC | 6083,16| 176,16 0.00| 6661.97 | 227150.45| 84403.59
DDY MMC | 178,23 | 8636.10 0.00 | 304968.25 | 6092.16 | 221078.86
Tylelech % | s egoi | 1557% |  0.0%| 1657% |  1691%| 16.42%
cua phuong x
Tylelech % |y o 9300 | 16.68% |  0.0%| 13.86% |  1532%| 16.83%
cua phuong y

- Phan tich su lam viéc két cdu nha CT2 20 tang theo pho thiét ké voi gia tri tat
dinh chon theo TCVN va phuong phap Monte — Carlo cai tién:

Bang 4.37: Phan lwc chan cong trinh Nha CT2 20 ting déu din theo TCVN va
MM, ty 1€ % léch giira 2 phwong phap

Output Case| FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m
TOHOP Mass|  -0,06 0,00 | 295910,1 | 4316006,2 | -10058830,0 1,00
DX TCVN | 6187,50 | 1175,96 0,00 | 56802,73 | 24568021 | 7191351
DY TCVN | 1176,07 | 8515,47 0,00 | 331747,52 |  55050,73 | 297411,96
DDX MMC | 743844 | 144242 0,00 | 6875398 | 295695,00| 87188,72
DDY MMC | 1418,58 | 10426,23 0,00 | 39583624 |  65810,71 | 36469622
Iylelech % | Hh 000 | 2279% | 0,0% 21,0% 20,4% 21,2%
ctua phuong x
Iylelech% | oh 6o | 224%|  0,0% 19,3% 19,5% 22,6%
cua phuong y

- Phén tich sy lam viéc két cau nha CT3 20 tang theo pho thiét ké véi gia tri tat
dinh chon theo TCVN va phuong phap Monte — Carlo cai tién:

Bang 4.38: Phan liec chan céng trinh Nha CT3 20 ting theo TCVN va MMC, ty 1¢
% léch giira 2 phwong phap

Output Case FX FY FZ MX MY MZ
kN kN kN kN-m kN-m kN-m

TOHOP Mass 0,00 0,00 | 575600 | 18326108 | -9820356| 2137,73
DX TCVN 15836,83 | 6825,89 0,00 | 37573539 | 573896,11 | 516632,62
DY TCVN 6825,89 | 14403,25 0,00 | 56692821 | 383976,73 | 250014,69
DDX_MMC 17120,35 | 7158,26 0,00 | 393986,00 | 603600,37 | 555739,76
DDY MMC 7158,26 | 15348,34 0,00 | 594739,16 | 402627,19 | 266004,16
Ty 1¢ lech % cua 8,1% 49% | 0,0% 4,9% 5,2% 7,6%
phuong x

Ty 1¢ lech % cua 49% |  66%| 0,0% 4,9% 4,9% 6,4%
phuong y
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Ty 1€ % 1éch cua gia tri phan lyc chan cong | Ty 1€ % léch cua gia tri phan lyc chan cong
trinh cta trin dong dit phuong x theo TCVN | trinh cia tran dong dat phuong y theo TCVN
va MMC va MMC

Hinh 4.38: Biéu dé 1y Ié % léch gid tri phan lwe chin cong trinh CT1, CT2, CT3 giita
2 phwong phap theo TCVN va MMC
CHUYEN VI NGANG THEO PHUONG X NHA CT1, CT2, CT3

Chuyén vi l&ch téng I&n nhat Ux
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Ty 1& % léch gia tri chuyén vi ngang Ux giita TCVN va MMC ctia Nha CT1, CT2, CT3
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CHUYEN VI NGANG THEO PHUONG Y NHA CT1, CT2, CT3
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Ty 1& % léch gia tri chuyén vi ngang Uy giita TCVN va MMC ctia Nha CT1,CT2, CT3

Hinh 4.39: Biétf do chuyén vi phwong x,y va biéu do ty 1é % gid tri léch cdc phwong

X,y cua chuyén vi cdac tang nha déu dan, giita 2 phuwong phap TCVN va MMC

S6 liéu két qua cho thay: Dbi v6i cac cong trinh tai mot ving Gia Lam, Ha Néi,
cong trinh CT2 20 ting dang hé hdn hop twong dwong tudng sé lidu tinh theo
phuong phap Monte — Carlo cai tién c6 chénh 1éch chuyén vi, ndi luc cao nhat, hon
dén 22% so véi tinh theo phuong phép tat dinh hién hanh. Poi véi cong trinh CT1
20 tang dang hé tuong sb liéu tinh theo phuong phap Monte — Carlo cai tién co
chénh léch chuyén vi, ndi luc cao hon dén 16% so voi tinh theo phuong phap tat
dinh hién hanh, V&i CT3 20 tang dang hé tuong c6 hé 16i cimg 16n s6 liéu tinh theo
phuong phap Monte — Carlo cai tién c6 chénh 1éch chuyén vi, ndi luc cao hon dén
8% so v&i tinh theo phuong phéap tat dinh hién hanh. S6 liéu noi luc, chuyén vi
chénh gitra phuong phap tat dinh hién hanh va phuong phap Monte — Carlo cai tién
khéc nhau theo tirng cong trinh.
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4.3. Nhan xét chwong 4.

Qua so sanh, danh gia két qua khao sat mot sd két cau cong trinh nha chiu dong
dat theo tiéu chuan TCVN 9386:2012 bang thuit toan dé nghi va bang thuat toan
tat dinh hién hanh, cho thay:

- Tinh theo thuét toan dé nghi cho két qua phu hop véi quy lut dinh tinh va sat
voi su lam viéce thuc cua két cau.

- Truong hop nha cao tang c¢6 dinh gia téc nén ving xay dung tiém can dinh gia
tdc nén thap nhat ctua ving bién, két qua tinh toan cho thay gia tri ndi luc, chuyén
vi tinh theo thuat toan dé nghi 16n hon so véi tinh theo thuat toan tat dinh hién
hanh. (Két qud khdo sdt so sanh néi liee, chuyén vi cua dong dit cé truong hop
>20%, két qua khdo st cing dang nha véi 20 tang, 30 tang, 40 tang xdy dung tai
Gia Lam, Ha N¢gi va cac dang nha khac nhau CTI 20 tdng, CT12 20 tcfng, CT3 20
tcfng, két qua ngi lyc, chuyén vi co gia tri léch tir 4,9% dén 22,7% phu thuoc moé
hinh tinh va mién trong sé tri tin tudng ciia hé sé g xir).

- Truong hop nha cao tang co dinh gia tdc nén ving xay dung tuwong duong
dinh gia toc nén tai toan bd cac ving bién va cac gia tri tin tudng cua cac tham sd
mo trong thudt todn ti€ém can gia tri trung binh trong khoang x4c dinh cua céac tham
s6 mo, két qua tinh toan cho thay gia tri noi luc, chuyén vi tinh theo thuat toan dé
nghi va tinh theo thuét toan tat dinh hién hanh 13 twong duong.

- Truong hop nha cao ting c6 dinh gia tc nén ving xay dung tiém can dinh gia
tdc nén cao nhét ctia ving bién va cic gia tri tin tudng cta cac tham sé6 mo trong
thuat toan tiém can gia trj trung binh trong khoang xac dinh cua cac tham sé mo,
két qua tinh toan cho thiy gia tri ndi luc, chuyén vi tinh theo thuat toan dé nghi
thép hon so véi tinh theo thuat toan tat dinh hién hanh.

- Truong hop nha thap ting ¢ cung dang nha véi cac chiéu cao khac nhau, xay
dung trong ciing mdt vung c6 dinh gia tdc nén ving x4y dung tiém can dinh gia toc
nén cao nhat cua ving bién: Khi gia tri tin tuong ctia hé sb ung xtr tiém can gia tri
trung binh trong khoang xac dinh ciia tham sé mo hé s6 tmg xir, két qua tinh ton
cho théy gia tri noi lyc, chuyén vi tinh theo thuét toan dé nghi tuong duong vai tinh
theo thudt toan tat dinh hién hanh. (Két qud so sdnh nha thdp ting ciing dang nha
mdt dirng khong déu dan véi 4 tang, 6 tang, 8 tang xdy dung tai Mwong Lay, Pién
Bién két qua ngi lyc, chuyén vi gan twong dwong nhau gid tri léch max < 2,2%). Khi
gia tri tin tudng cta hé sd Gmg xtr tiém can gia tri cudi trong khoang xac dinh cua
tham sb mo hé sd ung xu, két qua tinh toan cho tha”iy gia tri noi luc, chuyén vi tinh
theo thuét toan dé nghi 16n hon tinh theo thuét toan tat dinh hién hanh. (Két qua so
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sanh nha thap tang cung dang nha mdt dimg khéng déu dan véi 4 tang, 6 tang, 8
tang xdy dung tai Miwrong Lay, Dién Bién két qua néi e, chuyén vi cé gid tri léch
max dén 8,7%).

-Khao sat cong trinh thap ting theo gian d6 lich st thoi gian dic trung xéc
dinh tir ham pho thiét ké mo cua thuat toan (ddp iing diéu kién xdc dinh ham phé
mao) va tir ham pho thiét ké ctua phuong phap tat dinh hién hanh so sanh cung dang
phan tich dan hoi hodc phén tich phi tuyén P-Delta c6 chuyén vi ngang U, , U, theo
thot gian c6 dang di€u tuong ty nhau, song gia tri max tinh theo thuat toan dé nghi
16n hon tinh theo thuat toan tat dinh hién hanh va co chénh léch gifra cac dang
phan tich:

+ Phan tich phi tuyén P-Delta c6 gia tri chuyén vi nho hon so véi phan tich dan hoi.

+ Phan tich phi tuyén P-Delta mé hinh khung hén hop BTCT c6 tuong chén ¢o
gia tri chuyén vi nho hon so voi phan tich phi tuyén P-Delta mé hinh hdn hop
BTCT khong xét dén tuong chén.

-Két qua khao sat gia tri noi luc, chuyén vi tinh theo thuat toan dé nghi va tinh
theo thudt toan tat dinh hién hanh cho thdy: Khi chon tham sé cta tiéu chuin nam
trong mién trong s cao, thi sai s6 khong 16n (<10%), Khi chon tham s6 cua tiéu
chuin nam ngoai mién trong s6 cao (tham sd ¢ dau hodc cudi cia khoang xac
dinh), thi két qua c6 sai s6 10n (>20%). S6 hoéa gbp phan giam thiéu quyét dinh chu
quan khong hop 1y ctia nguoi thiét ké va tién ti tu dong hoa thiét ké.

KET LUAN

1. Cac két qua chinh dat dwoc

- Pa nhén dién, phan loai va s6 hoa cac tham sé md dién hinh trong ti€u chuan
TCVN 9386:2012 bang cach md héa cac tham s mo va bién doi twong duong vé
dinh luong gitra tham s6 md véi cac tham s khac, dé phuc vu tinh toan céng trinh
xdy dung trong ving dong dat trén ciing mot so d6, gom 3 dai luong: tat dinh, ngiu
nhién va mo.

- D3 b6 sung va hoan thién thuat toan phéan tich md két cau bang phuong phap
Monte — Carlo cai tién dé tinh tac dong dong dat theo tiéu chuan TCVN 9386:2012
1én cong trinh nha, ¢ ké dong thoi 3 loai tham sb: tit dinh, ngiu nhién va mo.

- D3 khao sat mot sb két cau cong trinh nha chiu dong dét theo tiéu chuan TCVN
9386:2012 bang thuat toan dé nghi va bang thuét toan tit dinh hién hanh, tir d6 so
sanh, d4nh gia két qua va néu ra mot sé nhan xét cé y nghia luu y ki thuat. Két qua
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cho thy tinh toan theo thuat toan dé nghi sai s6 so v6i két qua tinh toan theo thuat
toan tat dinh hién hanh 1a chap nhan duoc, phi hop quy luat dinh tinh va sy 1am viéc
thue cua két cu.

2. P tin ciy cia két qua dat dwoc

Nhitng can ctir dé danh gia do tin cay cua két qua nghién ctru 13 phu hop va
chip nhan dugc d6 1a:

- Phwong phap Monte - Carlo cai tién dugc sir dung trong luan an 1a phuong
phap di dugc tmg dung trong mot s6 bai toan két cau don 1¢, mot s6 luan 4n va
cong bd chinh thirc nhu bai toan phan tich tinh toan dam bé tong c6t thép bi dn
mon bang phuong phap PTHH véi cac s6 liéu tat dinh trong truong hop thiéu sd
liéu hodc bai toan tinh d6 tin cy ciia mot sd dang két cAu, phan tich d tin ciy mot
s6 bai toan dong luc hoc cong trinh dang dam, khung, tam co ké dén sai léch ng?tu
nhién cta cic tham sd vt liéu, hinh hoc va diéu kién dau vao.

- Céc két qua trong luan an da duoc cac chuyén gia phan bién va duoc cong bd
trong cac Hoi nghi khoa hoc trong nudc va quéc té tO churc tai Viét Nam, mot sd
két qua da duoc dang trén cac tuyén tap ctia Hoi nghi khoa hoc toan qudc hoidc cac
tap chi chuyén nganh.

- Bai toan tinh vé6i nhiéu 1an theo cac dau vao tit dinh cua thuat toan dé xuét
phan tich, tir chuan bi dau vao dén két qua cudi cung déu thoa man tiéu chuin va
dung céac thuat toan quen thudc, phan mém phén tich phu hop, thong dung.

- Chuong trinh ETABS-v18 [92] ¢6 d9 tin cdy va dugc ding kha pho bién trén
thé gi6i cling nhu & nudc ta.

- D6 thi biéu dién két qua phu hop véi cac quy ludt vat 1y va co hoc, tirc 13 phu
hop vé mat dinh tinh d6i voi két cau.

3. Hwéng phat trién ciia ludn an

- Nghién ctru hoan thién, s6 hoa toan bd tiéu chuan thanh mot chuong trinh dé
st dung trong tinh toan danh gia két cAu nha xay dung trong ving dong dat, giam
sai sot chu quan.

- Nghién ctru phuong phap gop phan hoan thién viéc tu dong hoa tinh toan
cong trinh chiu dong dat theo tiéu chuan Viét Nam.

- Nghién ctru phoi hop cac kich ban rti ro ctia bién doi khi hau voi dong dat.
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' PHU LUC 1
THI DU SO LIEU TRUGNG HOP TINH TOAN PUA VAO KHAO SAT CONG
TRINH NHA VAN HOA TAI MUONG LAY — DIEN BIEN

Céc truong hop khao sat cac cong trinh khac co cac bude, nhap cac sd lidu
tuong tu thi du nay

1. Bang s6 liéu tinh phd thiét ké tirng trudng hop kha di cua cong trinh Nha
Van héa Muong Lay bang phuong phap Monte — Carlo cai tién:

STT S T Tc ag q
1 1.15 0.20 0.60 1.1154 3.88
2 1.15 0.20 0.60 1.0751 3.88
3 1.15 0.20 0.60 1.0347 3.88
4 1.15 0.20 0.60 0.9944 3.88
5 1.15 0.20 0.60 0.9540 3.88
6 1.15 0.20 0.60 1.1154 3.53
7 1.15 0.20 0.60 1.0751 3.53
8 1.15 0.20 0.60 1.0347 3.53
9 1.15 0.20 0.60 0.9944 3.53
10 1.15 0.20 0.60 0.9540 3.53
11 1.15 0.20 0.60 1.1154 3.15
12 1.15 0.20 0.60 1.0751 3.15
13 1.15 0.20 0.60 1.0347 3.15
14 1.15 0.20 0.60 0.9944 3.15
15 1.15 0.20 0.60 0.9540 3.15
16 1.15 0.20 0.60 1.1154 2.78
17 1.15 0.20 0.60 1.0751 2.78
18 1.15 0.20 0.60 1.0347 2.78
19 1.15 0.20 0.60 0.9944 2.78
20 1.15 0.20 0.60 0.9540 2.78
21 1.15 0.20 0.60 1.1154 2.42
22 1.15 0.20 0.60 1.0751 242
23 1.15 0.20 0.60 1.0347 2.42
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STT Ty Tc ag q
24 1.15 0.20 0.60 0.9944 2.42
25 1.15 0.20 0.60 0.9540 2.42
26 1.15 0.20 0.70 1.1154 3.88
27 1.15 0.20 0.70 1.0751 3.88
28 1.15 0.20 0.70 1.0347 3.88
29 1.15 0.20 0.70 0.9944 3.88
30 1.15 0.20 0.70 0.9540 3.88
31 1.15 0.20 0.70 1.1154 3.53
32 1.15 0.20 0.70 1.0751 3.53
33 1.15 0.20 0.70 1.0347 3.53
34 1.15 0.20 0.70 0.9944 3.53
35 1.15 0.20 0.70 0.9540 3.53
36 1.15 0.20 0.70 1.1154 3.15
37 1.15 0.20 0.70 1.0751 3.15
38 1.15 0.20 0.70 1.0347 3.15
39 1.15 0.20 0.70 0.9944 3.15
40 1.15 0.20 0.70 0.9540 3.15
41 1.15 0.20 0.70 1.1154 2.78
42 1.15 0.20 0.70 1.0751 2.78
43 1.15 0.20 0.70 1.0347 2.78
44 1.15 0.20 0.70 0.9944 2.78
45 1.15 0.20 0.70 0.9540 2.78
46 1.15 0.20 0.70 1.1154 2.42
47 1.15 0.20 0.70 1.0751 2.42
48 1.15 0.20 0.70 1.0347 2.42
49 1.15 0.20 0.70 0.9944 2.42
50 1.15 0.20 0.70 0.9540 2.42
51 1.15 0.17 0.60 1.1154 3.88
52 1.15 0.17 0.60 1.0751 3.88
53 1.15 0.17 0.60 1.0347 3.88
54 1.15 0.17 0.60 0.9944 3.88
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STT Ty Tc ag
55 1.15 0.17 0.60 0.9540 3.88
56 1.15 0.17 0.60 1.1154 3.53
57 1.15 0.17 0.60 1.0751 3.53
58 1.15 0.17 0.60 1.0347 3.53
59 1.15 0.17 0.60 0.9944 3.53
60 1.15 0.17 0.60 0.9540 3.53
61 1.15 0.17 0.60 1.1154 3.15
62 1.15 0.17 0.60 1.0751 3.15
63 1.15 0.17 0.60 1.0347 3.15
64 1.15 0.17 0.60 0.9944 3.15
65 1.15 0.17 0.60 0.9540 3.15
66 1.15 0.17 0.60 1.1154 2.78
67 1.15 0.17 0.60 1.0751 2.78
68 1.15 0.17 0.60 1.0347 2.78
69 1.15 0.17 0.60 0.9944 2.78
70 1.15 0.17 0.60 0.9540 2.78
71 1.15 0.17 0.60 1.1154 2.42
72 1.15 0.17 0.60 1.0751 2.42
73 1.15 0.17 0.60 1.0347 2.42
74 1.15 0.17 0.60 0.9944 2.42
75 1.15 0.17 0.60 0.9540 2.42
76 1.15 0.17 0.70 1.1154 3.88
77 1.15 0.17 0.70 1.0751 3.88
78 1.15 0.17 0.70 1.0347 3.88
79 1.15 0.17 0.70 0.9944 3.88
80 1.15 0.17 0.70 0.9540 3.88
81 1.15 0.17 0.70 1.1154 3.53
82 1.15 0.17 0.70 1.0751 3.53
83 1.15 0.17 0.70 1.0347 3.53
84 1.15 0.17 0.70 0.9944 3.53
85 1.15 0.17 0.70 0.9540 3.53
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STT S Ty T, a, q

86 1.15 0.17 0.70 1.1154 3.15
87 1.15 0.17 0.70 1.0751 3.15
88 1.15 0.17 0.70 1.0347 3.15
89 1.15 0.17 0.70 0.9944 3.15
90 1.15 0.17 0.70 0.9540 3.15
91 1.15 0.17 0.70 1.1154 2.78
92 1.15 0.17 0.70 1.0751 2.78
93 1.15 0.17 0.70 1.0347 2.78
94 1.15 0.17 0.70 0.9944 2.78
95 1.15 0.17 0.70 0.9540 2.78
96 1.15 0.17 0.70 1.1154 2.42
97 1.15 0.17 0.70 1.0751 2.42
98 1.15 0.17 0.70 1.0347 2.42
99 1.15 0.17 0.70 0.9944 2.42
100 1.15 0.17 0.70 0.9540 2.42

2. Tinh pho thiét ké theo phuong phap truyén thdng ctia cong trinh Nha Vin
hoéa Muong Lay

BANG TINH PHO PHAN UNG PAN HOI
(Phuong phap truyén thong theo TCVN 9386-2012)

L. Diic diém céng trinh.

- Dia diém xay dung: Tinh, thanh :

Quan, huyén:
Loai nén dat:

- Hé sb tAm quan trong: V=

- Pac diém két cau:

Cép déo

Loai két céu

k, =

Péu din theo mat
béng

* Cdc thong so dan xuat:

bién Bién

Huyén Muong Lay
C

0.75

DCM

H¢ khung

1

No
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Théng s Ky hiéu Gia tri Pon vi Ghi cha [5]
- Gia téc nén quy déi g 0.1516 g | DimetnlPhulic
- Gia toc nén Agr 1.4872 m/s’” chuyén don vi
- Gia toc nén thiét ké phuong 2 _
ngang ag 1.1154 m/s Qg = Agp.})
S 1.15
- Thong s6 xac dinh phd phuong Ty 0.20 s ,
: Béang 3.2
ngang Tc 0.60 S PSS
Tp 2.00 S
- Hé sb tng xtr phuong ngang q 3.12 Theo muc 5.2.2.2
- Heé s xéc dinh can dudi S 0.2 Theo muc 3.2.2.5

I1. Pho thiét ké dung cho phan tich dan hoi

+ Poi véi cdc thanh phan nam ngang ciia tic dpng dpng dit, pho thiét ké S (T) dwoc xdc
dinh bang cdc biéu thirc sau:

2 T (2,5 2
0<T <T,:S,(T)= GU.S'{T+_[;TH
S Lla 3 (3.13)
2.5
1,<T<T.:S5,(T)=a,.ls. (3.14)
)
J: s.22 T
T.<T<T,:S,(Ty * q T (3.15)
L po,
. J,: ag-S'E'TCZD
T, <T:5,4(T) g T (3.16)
- pe,
ay S, T, Tcva Tp - nhu da dinh nghia trong 3.2.2.2 [5]
Su - phé thiét ké
q - hé s6 ung xur
- hé s6 tng v6i can dudi cua pho thiét ké theo phuong
p=02 ngang
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+ Phé phan irng thiét ké theo phwong ngang

0.00 0.8551

0.05 0.8983

0 <= T <=Tj: 0.10 0.9415
0.15 0.9846

0.17 1.0019

0.30 1.0278

0.45 1.0278

Ip<T<=Tc 0.60 1.0278
0.70 1.0278

0.75 0.8223

0.85 0.7255

0.95 0.6491

1.05 0.5873

1.15 0.5363

127 0.4856

Te<T<=Tp: 1.40 0.4405
1.52 0.4057

1.65 03738

1.77 0.3484

1.90 0.3246

2.00 0.3083

2.20 0.2548

2.40 02231

2.60 0.2231

2.80 0.2231

3.00 0.2231

T>Tp: 4.00 0.2231
5.50 02231

7.00 0.2231

8.50 02231

10.00 02231
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3. Bang s6 liéu 100 ham pho thiét ké timg truong hop kha di ctia cong trinh

Nha Vin hoa Muong Lay bang phuon

phap Monte — Carlo cai tién:

T Sal S22 S43 N S5 S46 Sa7
0<=T<=Tz | 0 0.8551 | 0.8242 | 0.7933 | 0.7623 | 0.7314 | 0.8551 | 0.8242
0.05 | 0.8479 | 0.8172 | 0.7866 | 0.7559 | 0.7252 | 0.8688 | 0.8374
0.1 | 0.8407 | 0.8103 | 0.7799 | 0.7494 | 0.7190 | 0.8824 | 0.8505
0.15 | 0.8335 | 0.8033 | 0.7732 | 0.7430 | 0.7129 | 0.8961 | 0.8637
0.2 | 0.8306 | 0.8005 | 0.7705 | 0.7404 | 0.7104 | 0.9015 | 0.8689
Ts<T<=Tc| 025 | 0.8262 | 0.7963 | 0.7664 | 0.7366 | 0.7067 | 0.9097 | 0.8768
035 | 0.8262 | 0.7963 | 0.7664 | 0.7366 | 0.7067 | 0.9097 | 0.8768
0.5 | 0.8262 | 0.7963 | 0.7664 | 0.7366 | 0.7067 | 0.9097 | 0.8768
0.6 | 0.8262 | 0.7963 | 0.7664 | 0.7366 | 0.7067 | 0.9097 | 0.8768
Tc<T<=Tp: | 065 | 0.6610 | 0.6371 | 0.6132 | 0.5892 | 0.5653 | 0.7278 | 0.7015
0.77 | 0.5832 | 0.5621 | 0.5410 | 0.5199 | 0.4988 | 0.6422 | 0.6189
09 | 0.5218 | 0.5029 | 0.4841 | 0.4652 | 0.4463 | 0.5746 | 0.5538
1.02 | 0.4721 | 0.4550 | 0.4380 | 0.4209 | 0.4038 | 0.5198 | 0.5010
1.15 | 0.4311 | 0.4155 | 0.3999 | 0.3843 | 0.3687 | 0.4746 | 0.4575
1.27 1 0.3903 | 0.3762 | 0.3621 | 0.3480 | 0.3339 | 0.4298 | 0.4142
14 | 03541 | 0.3413 | 0.3285 | 0.3157 | 0.3029 | 0.3899 | 0.3758
1.52 | 0.3261 | 0.3143 | 0.3025 | 0.2907 | 0.2789 | 0.3591 | 0.3461
1.65 | 0.3004 | 0.2896 | 0.2787 | 0.2678 | 0.2570 | 0.3308 | 0.3188
1.77 | 0.2801 | 0.2699 | 0.2598 | 0.2497 | 0.2395 | 0.3084 | 0.2972
1.9 | 0.2609 | 0.2515 | 0.2420 | 0.2326 | 0.2232 | 0.2873 | 0.2769
2 0.2479 | 0.2389 | 0.2299 | 0.2210 | 0.2120 | 0.2729 | 0.2630
T>Tp: 22 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2256 | 0.2174
24 |0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2231 | 0.2150
26 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2231 | 0.2150
2.8 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2231 | 0.2150
3 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2231 | 0.2150
4 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2231 | 0.2150
55 [0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2231 | 0.2150
7 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2231 | 0.2150
8.5 |0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2231 | 0.2150
10 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2231 | 0.2150
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S48 S49 S410 Sql1 Sq12 Sal3 Sq.14 S5 S416
0.7933 | 0.7623 | 0.7314 | 0.8551 | 0.8242 | 0.7933 | 0.7623 | 0.7314 | 0.8551
0.8059 | 0.7745 | 0.7431 | 0.8959 | 0.8635 | 0.8310 | 0.7986 | 0.7662 | 0.9303
0.8186 | 0.7867 | 0.7547 | 0.9366 | 0.9027 | 0.8688 | 0.8349 | 0.8011 | 1.0054
0.8312 | 0.7988 | 0.7664 | 0.9773 | 0.9419 | 0.9066 | 0.8712 | 0.8359 | 1.0805
0.8363 | 0.8037 | 0.7711 | 0.9936 | 0.9576 | 0.9217 | 0.8858 | 0.8498 | 1.1105
0.8439 | 0.8110 | 0.7781 | 1.0180 | 0.9812 | 0.9444 | 0.9075 | 0.8707 | 1.1556
0.8439 | 0.8110 | 0.7781 | 1.0180 | 0.9812 | 0.9444 | 0.9075 | 0.8707 | 1.1556
0.8439 | 0.8110 | 0.7781 1.0180 | 0.9812 | 0.9444 | 0.9075 | 0.8707 | 1.1556
0.8439 | 0.8110 | 0.7781 | 1.0180 | 0.9812 | 0.9444 | 0.9075 | 0.8707 | 1.1556
0.6751 | 0.6488 | 0.6225 | 0.8144 | 0.7850 | 0.7555 | 0.7260 | 0.6966 | 0.9245
0.5957 | 0.5725 | 0.5492 | 0.7186 | 0.6926 | 0.6666 | 0.6406 | 0.6146 | 0.8157
0.5330 | 0.5122 | 0.4914 | 0.6430 | 0.6197 | 0.5964 | 0.5732 | 0.5499 | 0.7298
0.4822 | 0.4634 | 0.4446 | 0.5817 | 0.5607 | 0.5396 | 0.5186 | 0.4976 | 0.6603
0.4403 | 0.4231 | 0.4060 | 0.5311 | 0.5119 | 0.4927 | 0.4735 | 0.4543 | 0.6029
0.3987 | 0.3831 | 0.3676 | 0.4810 | 0.4636 | 0.4462 | 0.4288 | 0.4114 | 0.5460
0.3617 | 0.3476 | 0.3335 | 0.4363 | 0.4205 | 0.4047 | 0.3889 | 0.3732 | 0.4953
0.3331 | 0.3201 | 0.3071 | 0.4019 | 0.3873 | 0.3728 | 0.3582 | 0.3437 | 0.4562
0.3069 | 0.2949 | 0.2829 | 0.3702 | 0.3568 | 0.3434 | 0.3300 | 0.3166 | 0.4202
0.2861 | 0.2749 | 0.2638 | 0.3451 | 0.3326 | 0.3201 | 0.3076 | 0.2952 | 0.3917
0.2665 | 0.2561 | 0.2457 | 0.3215 | 0.3099 | 0.2982 | 0.2866 | 0.2750 | 0.3649
0.2532 | 0.2433 | 0.2334 | 0.3054 | 0.2944 | 0.2833 | 0.2723 | 0.2612 | 0.3467
0.2092 | 0.2011 | 0.1929 | 0.2524 | 0.2433 | 0.2341 | 0.2250 | 0.2159 | 0.2865
0.2069 | 0.1989 | 0.1908 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2407
0.2069 | 0.1989 | 0.1908 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2231
0.2069 | 0.1989 | 0.1908 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2231
0.2069 | 0.1989 | 0.1908 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2231
0.2069 | 0.1989 | 0.1908 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2231
0.2069 | 0.1989 | 0.1908 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2231
0.2069 | 0.1989 | 0.1908 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2231
0.2069 | 0.1989 | 0.1908 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2231
0.2069 | 0.1989 | 0.1908 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908 | 0.2231
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S.17 S48 S419 S§220 | 8,21 | S22 S.23 S.24 S25
0.824205 0.79327 | 0.762335|0.7314 | 0.8551 | 0.8242 | 0.7933 | 0.7623 | 0.7314
0.8966014 | 0.8629491 | 0.8292969 | 0.7956 | 0.9728 | 0.9376 | 0.9024 | 0.8672 | 0.8320
0.9689978 | 0.9326282 | 0.8962587 | 0.8599 | 1.0905 | 1.0510 | 1.0116 | 0.9721 | 0.9327
1.0413942 | 1.0023074 | 0.9632206 | 0.9241 | 1.2081 | 1.1644 | 1.1207 | 1.0770 | 1.0333
1.0703527 | 1.030179 | 0.9900053 | 0.9498 | 1.2552 | 1.2098 | 1.1644 | 1.1190 | 1.0736
1.1137905 | 1.0719865 | 1.0301824 | 0.9884 | 1.3258 | 1.2778 | 1.2299 | 1.1819 | 1.1340
1.1137905 | 1.0719865 | 1.0301824 | 0.9884 | 1.3258 | 1.2778 | 1.2299 | 1.1819 | 1.1340
1.1137905 | 1.0719865 | 1.0301824 | 0.9884 | 1.3258 | 1.2778 | 1.2299 | 1.1819 | 1.1340
1.1137905 | 1.0719865 | 1.0301824 | 0.9884 | 1.3258 | 1.2778 | 1.2299 | 1.1819 | 1.1340
0.8910324 | 0.8575892 | 0.8241459 | 0.7907 | 1.0606 | 1.0223 | 0.9839 | 0.9455 | 0.9072
0.7862051 | 0.7566963 | 0.7271876 | 0.6977 | 0.9359 | 0.9020 | 0.8681 | 0.8343 | 0.8004
0.7034467 | 0.6770441 | 0.6506415 | 0.6242 | 0.8373 | 0.8071 | 0.7768 | 0.7465 | 0.7162
0.6364517 | 0.6125637 | 0.5886757 | 0.5648 | 0.7576 | 0.7302 | 0.7028 | 0.6754 | 0.6480
0.5811081 | 0.5592973 | 0.5374865 | 0.5157 | 0.6917 | 0.6667 | 0.6417 | 0.6167 | 0.5916
0.5262003 | 0.5064503 | 0.4867004 | 0.4670 | 0.6264 | 0.6037 | 0.5810 | 0.5584 | 0.5357
0.4773388 | 0.4594228 | 0.4415068 | 0.4236 | 0.5682 | 0.5476 | 0.5271 | 0.5065 | 0.4860
0.4396542 | 0.4231526 | 0.406651 | 0.3901 | 0.5233 | 0.5044 | 0.4855 | 0.4665 | 0.4476
0.4050147 | 0.3898133 | 0.3746118 | 0.3594 | 0.4821 | 0.4647 | 0.4472 | 0.4298 | 0.4123
0.3775561 | 0.3633852 | 0.3492144 | 0.3350 | 0.4494 | 0.4332 | 0.4169 | 0.4006 | 0.3844
0.3517233 | 0.338522 | 0.3253208 | 0.3121 | 0.4187 | 0.4035 | 0.3884 | 0.3732 | 0.3581
0.3341372 | 0.3215959 | 0.3090547 | 0.2965 | 0.3977 | 0.3834 | 0.3690 | 0.3546 | 0.3402
0.2761464 | 0.2657818 | 0.2554171 | 0.2451 | 0.3287 [ 0.3168 | 0.3049 | 0.2930 | 0.2811
0.2320397 | 0.2233305 [ 0.2146213 | 0.2059 | 0.2762 | 0.2662 | 0.2562 | 0.2462 | 0.2362
0.21501 0.20694 0.19887 | 0.1908 | 0.2353 | 0.2268 | 0.2183 | 0.2098 | 0.2013
0.21501 0.20694 0.19887 1 0.1908 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908
0.21501 0.20694 0.19887 | 0.1908 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908
0.21501 0.20694 0.19887 | 0.1908 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908
0.21501 0.20694 0.19887 | 0.1908 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908
0.21501 0.20694 0.19887 | 0.1908 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908
0.21501 0.20694 0.19887 | 0.1908 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908
0.21501 0.20694 0.19887 | 0.1908 | 0.2231 | 0.2150 | 0.2069 | 0.1989 | 0.1908
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T S4.26 827 S.28 5429 S5430 8431 S432
0<=T<=Tp | 0 |0.8242 |0.82421 | 0.79327 | 0.76234 | 0.73140 | 0.85514 | 0.82421
0.05 | 0.8172 | 0.81724 | 0.78656 | 0.75589 | 0.72522 | 0.86879 | 0.83736
0.1 | 0.8103 | 0.81027 | 0.77986 | 0.74945 | 0.71903 | 0.88243 | 0.85051
0.15 | 0.8033 | 0.80330 | 0.77315 | 0.74300 | 0.71285 | 0.89608 | 0.86366
0.2 | 0.8005 | 0.80051 | 0.77047 | 0.74042 | 0.71038 | 0.90154 | 0.86892
T3<T<=Tc| 03 ]0.7963 | 0.79633 | 0.76644 | 0.73656 | 0.70667 | 0.90972 | 0.87681
0.45 | 0.7963 | 0.79633 | 0.76644 | 0.73656 | 0.70667 | 0.90972 | 0.87681
0.6 | 0.7963 | 0.79633 | 0.76644 | 0.73656 | 0.70667 | 0.90972 | 0.87681
0.7 | 0.7963 | 0.79633 | 0.76644 | 0.73656 | 0.70667 | 0.90972 | 0.87681
Te<T<=Tp | 0.75 | 0.7432 | 0.74324 | 0.71535 | 0.68745 | 0.65956 | 0.84908 | 0.81836
0.85 | 0.6558 | 0.65580 | 0.63119 | 0.60658 | 0.58196 | 0.74918 | 0.72208
0.95 | 0.5868 | 0.58677 | 0.56475 | 0.54273 | 0.52070 | 0.67032 | 0.64607
1.05 | 0.5309 | 0.53089 | 0.51096 | 0.49104 | 0.47111 | 0.60648 | 0.58454
1.15 | 0.4847 | 0.48472 | 0.46653 | 0.44834 | 0.43014 | 0.55374 | 0.53371
1.27 | 0.4389 | 0.43892 | 0.42245 | 0.40598 | 0.38950 | 0.50142 | 0.48328
14 | 0.3982 1 0.39817 | 0.38322 | 0.36828 | 0.35333 | 0.45486 | 0.43841
1.52 | 0.3667 | 0.36673 | 0.35297 | 0.33920 | 0.32544 | 0.41895 | 0.40380
1.65 | 0.3378 | 0.33784 | 0.32516 | 0.31248 | 0.29980 | 0.38594 | 0.37198
1.77 | 0.3149 [ 0.31493 | 0.30311 | 0.29129 | 0.27947 | 0.35978 | 0.34676
1.9 | 0.2934 | 0.29339 | 0.28237 | 0.27136 | 0.26035 | 0.33516 | 0.32304
2 0.2787 | 0.27872 | 0.26826 | 0.25779 | 0.24733 | 0.31840 | 0.30688
I Wy 22 | 0.2303 ] 0.23034 | 0.22170 | 0.21305 | 0.20441 | 0.26314 | 0.25362
24 | 0.2150 | 0.21501 | 0.20694 | 0.19887 | 0.19080 | 0.22308 | 0.21501
26 | 0.2150 ] 0.21501 | 0.20694 | 0.19887 | 0.19080 | 0.22308 | 0.21501
2.8 | 0.2150 ] 0.21501 [ 0.20694 | 0.19887 | 0.19080 | 0.22308 | 0.21501
3 0.2150 | 0.21501 | 0.20694 | 0.19887 | 0.19080 | 0.22308 | 0.21501
4 10.2150 | 0.21501 | 0.20694 | 0.19887 | 0.19080 | 0.22308 | 0.21501
55 1 0.2150 | 0.21501 | 0.20694 | 0.19887 | 0.19080 | 0.22308 | 0.21501
7 0.2150 | 0.21501 | 0.20694 | 0.19887 | 0.19080 | 0.22308 | 0.21501
8.5 |0.2150 | 0.21501 | 0.20694 | 0.19887 | 0.19080 | 0.22308 | 0.21501
10 | 0.2150 | 0.21501 | 0.20694 | 0.19887 | 0.19080 | 0.22308 | 0.21501
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S433

S434

S35

5436

Sa37

S438

8439

5440

Sq441

0.79327

0.76234

0.73140

0.85514

0.82421

0.79327

0.76234

0.73140

0.85514

0.80593

0.77450

0.74307

0.89586

0.86345

0.83104

0.79864

0.76623

0.93025

0.81859

0.78666

0.75474

0.93658

0.90270

0.86882

0.83494

0.80106

1.00537

0.83125

0.79883

0.76641

0.97730

0.94195

0.90659

0.87124

0.83589

1.08048

0.83631

0.80370

0.77108

0.99359

0.95765

0.92170

0.88576

0.84982

1.11053

0.84390

0.81099

0.77809

1.01802

0.98120

0.94437

0.90754

0.87071

1.15559

0.84390

0.81099

0.77809

1.01802

0.98120

0.94437

0.90754

0.87071

1.15559

0.84390

0.81099

0.77809

1.01802

0.98120

0.94437

0.90754

0.87071

1.15559

0.84390

0.81099

0.77809

1.01802

0.98120

0.94437

0.90754

0.87071

1.15559

0.78764

0.75693

0.72621

0.95016

0.91578

0.88141

0.84704

0.81267

1.07855

0.69498

0.66788

0.64078

0.83837

0.80804

0.77772

0.74739

0.71706

0.95167

0.62182

0.59758

0.57333

0.75012

0.72299

0.69585

0.66871

0.64158

0.85149

0.56260

0.54066

0.51872

0.67868

0.65413

0.62958

0.60503

0.58048

0.77040

0.51368

0.49365

0.47362

0.61967

0.59725

0.57483

0.55242

0.53000

0.70341

0.46514

0.44700

0.42887

0.56112

0.54082

0.52052

0.50022

0.47992

0.63694

0.42195

0.40550

0.38904

0.50901

0.49060

0.47218

0.45377

0.43536

0.57780

0.38864

0.37348

0.35833

0.46883

0.45187

0.43491

0.41795

0.40099

0.53218

0.35802

0.34406

0.33010

0.43189

0.41627

0.40064

0.38502

0.36939

0.49025

0.33375

0.32073

0.30772

0.40261

0.38804

0.37348

0.35891

0.34435

0.45701

0.31091

0.29879

0.28666

0.37506

0.36149

0.34793

0.33436

0.32079

0.42575

0.29537

0.28385

0.27233

0.35631

0.34342

0.33053

0.31764

0.30475

0.40446

0.24410

0.23459

0.22507

0.29447

0.28382

0.27316

0.26251

0.25186

0.33426

0.20694

0.19887

0.19080

0.24744

0.23849

0.22953

0.22058

0.21163

0.28087

0.20694

0.19887

0.19080

0.22308

0.21501

0.20694

0.19887

0.19080

0.23932

0.20694

0.19887

0.19080

0.22308

0.21501

0.20694

0.19887

0.19080

0.22308

0.20694

0.19887

0.19080

0.22308

0.21501

0.20694

0.19887

0.19080

0.22308

0.20694

0.19887

0.19080

0.22308

0.21501

0.20694

0.19887

0.19080

0.22308

0.20694

0.19887

0.19080

0.22308

0.21501

0.20694

0.19887

0.19080

0.22308

0.20694

0.19887

0.19080

0.22308

0.21501

0.20694

0.19887

0.19080

0.22308

0.20694

0.19887

0.19080

0.22308

0.21501

0.20694

0.19887

0.19080

0.22308

0.20694

0.19887

0.19080

0.22308

0.21501

0.20694

0.19887

0.19080

0.22308
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S42

S43

S,44

S5

S446

SA47

S48

S49

S50

0.82421

0.79327

0.76234

0.73140

0.85514

0.82421

0.79327

0.76234

0.73140

0.89660

0.86295

0.82930

0.79564

0.97280

0.93761

0.90242

0.86723

0.83204

0.96900

0.93263

0.89626

0.85989

1.09047

1.05102

1.01157

0.97212

0.93268

1.04139

1.00231

0.96322

0.92413

1.20813

1.16443

1.12072

1.07702

1.03332

1.07035

1.03018

0.99001

0.94983

1.25520

1.20979

1.16439

1.11898

1.07357

1.11379

1.07199

1.03018

0.98838

1.32580

1.27784

1.22988

1.18191

1.13395

1.11379

1.07199

1.03018

0.98838

1.32580

1.27784

1.22988

1.18191

1.13395

1.11379

1.07199

1.03018

0.98838

1.32580

1.27784

1.22988

1.18191

1.13395

1.11379

1.07199

1.03018

0.98838

1.32580

1.27784

1.22988

1.18191

1.13395

1.03954

1.00052

0.96150

0.92249

1.23741

1.19265

1.14788

1.10312

1.05836

0.91724

0.88281

0.84839

0.81396

1.09183

1.05234

1.01284

0.97334

0.93384

0.82069

0.78988

0.75908

0.72828

0.97690

0.94156

0.90622

0.87088

0.83554

0.74253

0.71466

0.68679

0.65892

0.88387

0.85189

0.81992

0.78794

0.75597

0.67796

0.65251

0.62707

0.60162

0.80701

0.77781

0.74862

0.71943

0.69023

0.61390

0.59086

0.56782

0.54478

0.73076

0.70432

0.67788

0.65145

0.62501

0.55690

0.53599

0.51509

0.49419

0.66290

0.63892

0.61494

0.59096

0.56698

0.51293

0.49368

0.47443

0.45517

0.61057

0.58848

0.56639

0.54430

0.52222

0.47252

0.45478

0.43705

0.41931

0.56246

0.54211

0.52177

0.50142

0.48107

0.44048

0.42395

0.40742

0.39088

0.52433

0.50536

0.48639

0.46742

0.44846

0.41034

0.39494

0.37954

0.36414

0.48845

0.47078

0.45311

0.43544

0.41777

0.38983

0.37520

0.36056

0.34593

0.46403

0.44724

0.43046

0.41367

0.39688

0.32217

0.31008

0.29799

0.28589

0.38350

0.36962

0.35575

0.34188

0.32800

0.27071

0.26055

0.25039

0.24023

0.32224

0.31059

0.29893

0.28727

0.27561

0.23067

0.22201

0.21335

0.20469

0.27457

0.26464

0.25471

0.24478

0.23484

0.21501

0.20694

0.19887

0.19080

0.23675

0.22819

0.21962

0.21106

0.20249

0.21501

0.20694

0.19887

0.19080

0.22308

0.21501

0.20694

0.19887

0.19080

0.21501

0.20694

0.19887

0.19080

0.22308

0.21501

0.20694

0.19887

0.19080

0.21501

0.20694

0.19887

0.19080

0.22308

0.21501

0.20694

0.19887

0.19080

0.21501

0.20694

0.19887

0.19080

0.22308

0.21501

0.20694

0.19887

0.19080

0.21501

0.20694

0.19887

0.19080

0.22308

0.21501

0.20694

0.19887

0.19080

0.21501

0.20694

0.19887

0.19080

0.22308

0.21501

0.20694

0.19887

0.19080
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Sa51

8452

8453

Sqs54

Sa55

S456

857

0<= T<:TB.'

0.00

0.85514

0.83039

0.8056

0.78090

0.75615

0.8551

0.83039

0.05

0.91802

0.89145

0.8560

0.82970

0.80341

0.9383

091112

0.10

0.98090

0.95251

0.9063

0.87851

0.85067

1.0214

0.99186

0.15

1.04377

1.01357

0.9567

0.92731

0.89793

1.1046

1.07259

0.17

1.06893

1.03799

1.0071

0.97612

0.94519

1.1877

1.15332

T <T<=T¢

0.20

1.06893

1.03799

1.0071

0.97612

0.94519

1.1877

1.15332

0.35

1.06893

1.03799

1.0071

0.97612

0.94519

1.1877

1.15332

0.50

1.06893

1.03799

1.0071

0.97612

0.94519

1.1877

1.15332

0.60

1.06893

1.03799

1.0071

0.97612

0.94519

1.1877

1.15332

Tc< T<= TD.'

0.65

0.85514

0.83039

0.9296

0.90103

0.87248

1.0963

1.06461

0.77

0.75454

0.73270

0.7847

0.76061

0.73651

0.9255

0.89869

0.90

0.67511

0.65557

0.6714

0.65075

0.63012

0.7918

0.76888

1.02

0.61081

0.59314

0.5924

0.57419

0.55599

0.6986

0.67842

1.15

0.55770

0.54156

0.5254

0.50928

0.49314

0.6197

0.60173

1.27

0.50500

0.49039

0.4758

0.46116

0.44654

0.5611

0.54488

1.40

0.45811

0.44485

0.4316

0.41834

0.40508

0.5090

0.49428

1.52

0.42194

0.40973

0.3975

0.38531

0.37310

0.4688

0.45526

1.65

0.38870

0.37745

0.3662

0.35495

0.34370

0.4319

0.41939

1.77

0.36235

0.35186

0.3414

0.33089

0.32040

0.4026

0.39096

1.90

0.33756

0.32779

0.3180

0.30825

0.29848

0.3751

0.36421

2.00

0.32068

0.31140

0.3021

0.29284

0.28356

0.3563

0.34600

T> TD.'

2.20

0.26502

0.25735

0.2497

0.24201

0.23434

0.2945

0.28595

2.40

0.22308

0.21662

0.2102

0.20371

0.19726

0.2474

0.24028

2.60

0.22308

0.21662

0.2102

0.20371

0.19726

0.2231

0.21662

2.80

0.22308

0.21662

0.2102

0.20371

0.19726

0.2231

0.21662

3.00

0.22308

0.21662

0.2102

0.20371

0.19726

0.2231

0.21662

4.00

0.22308

0.21662

0.2102

0.20371

0.19726

0.2231

0.21662

5.50

0.22308

0.21662

0.2102

0.20371

0.19726

0.2231

0.21662

7.00

0.22308

0.21662

0.2102

0.20371

0.19726

0.2231

0.21662

8.50

0.22308

0.21662

0.2102

0.20371

0.19726

0.2231

0.21662

10.00

0.22308

0.21662

0.2102

0.20371

0.19726

0.2231

0.21662
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S58 8459 5460 S461 S402 54603 5464 8465 5466
0.80564 | 0.7809 | 0.75615 | 0.85514 | 0.8304 | 0.80564 | 0.78090 | 0.7561 | 0.85514
0.88397 | 0.8568 | 0.82966 | 0.97539 | 0.9472 | 0.91894 | 0.89071 | 0.8625 | 1.02311
0.96230 | 0.9327 | 0.90318 | 1.09565 | 1.0639 | 1.03223 | 1.00052 | 0.9688 | 1.19109
1.04062 | 1.0087 | 0.97669 | 1.21590 | 1.1807 | 1.14553 | 1.11034 | 1.0751 | 1.35906
1.11895 | 1.0846 | 1.05021 | 1.33616 | 1.2975 | 1.25882 | 1.22015 | 1.1815 | 1.52704
1.11895 | 1.0846 | 1.05021 | 1.33616 | 1.2975 | 1.25882 | 1.22015 | 1.1815 | 1.52704
1.11895 | 1.0846 | 1.05021 | 1.33616 | 1.2975 | 1.25882 | 1.22015 | 1.1815 | 1.52704
1.11895 | 1.0846 | 1.05021 | 1.33616 | 1.2975 | 1.25882 | 1.22015 | 1.1815 | 1.52704
1.11895 | 1.0846 | 1.05021 | 1.33616 | 1.2975 | 1.25882 | 1.22015 | 1.1815 | 1.52704
1.03288 | 1.0011 | 0.96942 | 1.23338 | 1.1977 | 1.16199 | 1.12629 | 1.0906 | 1.40957
0.87191 | 0.8451 | 0.81834 | 1.04116 | 1.0110 | 0.98090 | 0.95077 | 0.9206 | 1.18990
0.74597 1 0.7231 | 0.70014 | 0.89077 | 0.8650 | 0.83921 | 0.81343 | 0.7877 | 1.01802
0.65821 | 0.6380 | 0.61777 | 0.78597 | 0.7632 | 0.74048 | 0.71774 | 0.6950 | 0.89826
0.58380 | 0.5659 | 0.54793 | 0.69713 | 0.6770 | 0.65678 | 0.63660 | 0.6164 | 0.79671
0.52864 | 0.5124 | 0.49616 | 0.63125 | 0.6130 | 0.59472 | 0.57645 | 0.5582 | 0.72143
0.47955 1 0.4648 | 0.45009 | 0.57264 | 0.5561 | 0.53949 | 0.52292 | 0.5063 | 0.65444
0.44169 | 0.4281 | 0.41455 | 0.52743 | 0.5122 | 0.49690 | 0.48164 | 0.4664 | 0.60278
0.40689 | 0.3944 | 0.38189 | 0.48588 | 0.4718 | 0.45775 | 0.44369 | 0.4296 | 0.55529
0.37931 | 0.3677 | 0.35600 | 0.45293 | 0.4398 | 0.42672 | 0.41361 | 0.4005 | 0.51764
0.35335 |1 0.3425 | 0.33164 | 0.42194 | 0.4097 | 0.39752 | 0.38531 | 0.3731 | 0.48222
0.33569 | 0.3254 | 0.31506 | 0.40085 | 0.3892 | 0.37765 | 0.36605 | 0.3544 | 0.45811
0.27743 1 0.2689 | 0.26038 | 0.33128 | 0.3217 | 0.31210 | 0.30252 | 0.2929 | 0.37860
0.23311 | 0.2260 | 0.21879 | 0.27837 | 0.2703 | 0.26225 | 0.25420 | 0.2461 | 0.31813
0.21017 1 0.2037 | 0.19726 | 0.23719 | 0.2303 | 0.22346 | 0.21659 | 0.2097 | 0.27107
0.21017 1 0.2037 | 0.19726 | 0.22308 | 0.2166 | 0.21017 | 0.20371 | 0.1973 | 0.23373
0.21017 1 0.2037 | 0.19726 | 0.22308 | 0.2166 | 0.21017 | 0.20371 | 0.1973 | 0.22308
0.21017 1 0.2037 | 0.19726 | 0.22308 | 0.2166 | 0.21017 | 0.20371 | 0.1973 | 0.22308
0.21017 1 0.2037 | 0.19726 | 0.22308 | 0.2166 | 0.21017 | 0.20371 | 0.1973 | 0.22308
0.21017 1 0.2037 | 0.19726 | 0.22308 | 0.2166 | 0.21017 | 0.20371 | 0.1973 | 0.22308
0.21017 1 0.2037 | 0.19726 | 0.22308 | 0.2166 | 0.21017 | 0.20371 | 0.1973 | 0.22308
0.21017 1 0.2037 | 0.19726 | 0.22308 | 0.2166 | 0.21017 | 0.20371 | 0.1973 | 0.22308
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8467

S468

S469

8470

Sa71

8472

Sa73

S.74

N4

0.83039

0.8056

0.78090

0.75615

0.8551

0.83039

0.80564

0.7809

0.75615

0.99350

0.9639

0.93429

0.90468

1.0867

1.05529

1.02384

0.9924

0.96094

1.15662

1.1221

1.08768

1.05321

1.3183

1.28019

1.24203

1.2039

1.16573

1.31973

1.2804

1.24107

1.20174

1.5499

1.50509

1.46023

1.4154

1.37052

1.48284

1.4387

1.39446

1.35026

1.7815

1.72998

1.67843

1.6269

1.57531

1.48284

1.4387

1.39446

1.35026

1.7815

1.72998

1.67843

1.6269

1.57531

1.48284

1.4387

1.39446

1.35026

1.7815

1.72998

1.67843

1.6269

1.57531

1.48284

1.4387

1.39446

1.35026

1.7815

1.72998

1.67843

1.6269

1.57531

1.48284

1.4387

1.39446

1.35026

1.7815

1.72998

1.67843

1.6269

1.57531

1.36878

1.3280

1.28719

1.24640

1.6445

1.59691

1.54932

1.5017

1.45413

1.15546

1.1210

1.08659

1.05215

1.3882

1.34804

1.30786

1.2677

1.22751

0.98856

0.9591

0.92964

0.90018

1.1877

1.15332

1.11895

1.0846

1.05021

0.87226

0.8463

0.82027

0.79427

1.0480

1.01764

0.98731

0.9570

0.92665

0.77366

0.7506

0.72754

0.70449

0.9295

0.90260

0.87570

0.8488

0.82190

0.70056

0.6797

0.65880

0.63792

0.8417

0.81731

0.79296

0.7686

0.74424

0.63550

0.6166

0.59762

0.57868

0.7635

0.74142

0.71933

0.6972

0.67513

0.58533

0.5679

0.55044

0.53300

0.7032

0.68289

0.66254

0.6422

0.62183

0.53922

0.5231

0.50708

0.49101

0.6478

0.62908

0.61034

0.5916

0.57284

0.50266

0.4877

0.47270

0.45772

0.6039

0.58644

0.56896

0.5515

0.53400

0.46827

0.4543

0.44035

0.42640

0.5626

0.54631

0.53003

0.5137

0.49747

0.44485

0.4316

0.41834

0.40508

0.5345

0.51900

0.50353

0.4881

0.47259

0.36765

0.3567

0.34573

0.33478

0.4417

0.42892

0.41614

0.4034

0.39057

0.30893

0.2997

0.29051

0.28131

0.3712

0.36041

0.34967

0.3389

0.32819

0.26323

0.2554

0.24754

0.23969

0.3163

0.30710

0.29795

0.2888

0.27964

0.22697

0.2202

0.21344

0.20667

0.2727

0.26479

0.25690

0.2490

0.24112

0.21662

0.2102

0.20371

0.19726

0.2375

0.23066

0.22379

0.2169

0.21004

0.21662

0.2102

0.20371

0.19726

0.2231

0.21662

0.21017

0.2037

0.19726

0.21662

0.2102

0.20371

0.19726

0.2231

0.21662

0.21017

0.2037

0.19726

0.21662

0.2102

0.20371

0.19726

0.2231

0.21662

0.21017

0.2037

0.19726

0.21662

0.2102

0.20371

0.19726

0.2231

0.21662

0.21017

0.2037

0.19726

0.21662

0.2102

0.20371

0.19726

0.2231

0.21662

0.21017

0.2037

0.19726
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T 8476 Sa77 Sa78 S479 5480 8481 8482
0<=T<=Tz | 0.00 | 0.85514 | 0.83039 | 0.8056 | 0.78090 | 0.75615 | 0.8551 | 0.83039
0.05 10.91802 | 0.88229 | 0.8560 | 0.82970 | 0.80341 | 0.9383 | 0.91112
0.10 ]10.98090 [ 0.93419 | 0.9063 | 0.87851 | 0.85067 | 1.0214 | 0.99186
0.15 11.04377 [ 0.98609 | 0.9567 | 0.92731 | 0.89793 | 1.1046 | 1.07259
0.17 11.06893 | 1.03799 | 1.0071 | 0.97612 | 0.94519 | 1.1877 | 1.15332
T3<T<=Tc | 025 [ 1.06893 | 1.03799 | 1.0071 | 0.97612 | 0.94519 | 1.1877 | 1.15332
0.45 | 1.06893 | 1.03799 | 1.0071 | 0.97612 | 0.94519 | 1.1877 | 1.15332
0.60 | 1.06893 [ 1.03799 | 1.0071 | 0.97612 | 0.94519 | 1.1877 | 1.15332
0.70 11.06893 |1.03799 | 1.0071 | 0.97612 | 0.94519 | 1.1877 | 1.15332
Te<T<=Tp | 0.75 [ 0.99766 | 0.96879 | 0.9399 | 0.91105 | 0.88217 | 1.1085 | 1.07643
0.85 10.88029 | 0.85482 | 0.8293 | 0.80386 | 0.77839 | 0.9781 | 0.94979
0.95 10.78763 | 0.76483 | 0.7420 | 0.71925 | 0.69645 | 0.8751 | 0.84982
1.05 10.71262 | 0.69199 | 0.6714 | 0.65075 | 0.63012 | 0.7918 | 0.76888
1.15 ] 0.65065 | 0.63182 | 0.6130 | 0.59416 | 0.57533 | 0.7229 | 0.70202
1.27 10.58917 | 0.57212 | 0.5551 | 0.53802 | 0.52097 | 0.6546 | 0.63569
1.40 ] 0.53446 | 0.51900 | 0.5035 | 0.48806 | 0.47259 | 0.5938 | 0.57666
1.52 10.49227 | 0.47802 | 0.4638 | 0.44953 | 0.43528 | 0.5470 | 0.53114
1.65 |0.45348 | 0.44036 | 0.4272 | 0.41411 | 0.40099 | 0.5039 | 0.48929
1.77 10.42274 | 0.41050 | 0.3983 | 0.38604 | 0.37380 | 0.4697 | 0.45612
1.90 | 0.39381 | 0.38242 | 0.3710 | 0.35962 | 0.34823 | 0.4376 | 0.42491
2.00 1 0.37412 [ 0.36330 | 0.3525 | 0.34164 | 0.33081 | 0.4157 | 0.40366
I Wy 2.20 10.30919 | 0.30025 | 0.2913 | 0.28235 | 0.27340 | 0.3435 | 0.33361
2.40 | 0.25981 | 0.25229 | 0.2448 | 0.23725 | 0.22973 | 0.2887 | 0.28032
2.60 |0.22308 [ 0.21662 | 0.2102 | 0.20371 | 0.19726 | 0.2460 | 0.23885
2.80 ]10.22308 [ 0.21662 | 0.2102 | 0.20371 | 0.19726 | 0.2231 | 0.21662
3.00 | 0.22308 | 0.21662 | 0.2102 | 0.20371 | 0.19726 | 0.2231 | 0.21662
4.00 |0.22308 | 0.21662 | 0.2102 | 0.20371 | 0.19726 | 0.2231 | 0.21662
5.50 | 0.22308 | 0.21662 | 0.2102 | 0.20371 | 0.19726 | 0.2231 | 0.21662
7.00 | 0.22308 | 0.21662 | 0.2102 | 0.20371 | 0.19726 | 0.2231 | 0.21662
8.50 | 0.22308 | 0.21662 | 0.2102 | 0.20371 | 0.19726 | 0.2231 | 0.21662
10.00 | 0.22308 | 0.21662 | 0.2102 | 0.20371 | 0.19726 | 0.2231 | 0.21662

PL. 17




5483

S84

Sa85

5486

8487

S488

5489

S5490

85491

0.80564

0.7809

0.75615

0.85514

0.8304

0.80564

0.78090

0.7561

0.85514

0.88397

0.8568

0.82966

0.97539

0.9472

0.91894

0.89071

0.8625

1.02311

0.96230

0.9327

0.90318

1.09565

1.0639

1.03223

1.00052

0.9688

1.19109

1.04062

1.0087

0.97669

1.21590

1.1807

1.14553

1.11034

1.0751

1.35906

1.11895

1.0846

1.05021

1.33616

1.2975

1.25882

1.22015

1.1815

1.52704

1.11895

1.0846

1.05021

1.33616

1.2975

1.25882

1.22015

1.1815

1.52704

1.11895

1.0846

1.05021

1.33616

1.2975

1.25882

1.22015

1.1815

1.52704

1.11895

1.0846

1.05021

1.33616

1.2975

1.25882

1.22015

1.1815

1.52704

1.11895

1.0846

1.05021

1.33616

1.2975

1.25882

1.22015

1.1815

1.52704

1.04435

1.0123

0.98019

1.24708

1.2110

1.17490

1.13881

1.1027

1.42523

0.92149

0.8932

0.86488

1.10036

1.0685

1.03667

1.00483

0.9730

1.25756

0.82449

0.7992

0.77384

0.98454

0.9560

0.92755

0.89906

0.8706

1.12518

0.74597

0.7231

0.70014

0.89077

0.8650

0.83921

0.81343

0.7877

1.01802

0.68110

0.6602

0.63926

0.81331

0.7898

0.76624

0.74270

0.7192

0.92950

0.61674

0.5978

0.57885

0.73646

0.7152

0.69384

0.67252

0.6512

0.84167

0.55948

0.5423

0.52510

0.66808

0.6487

0.62941

0.61008

0.5907

0.76352

0.51531

0.4995

0.48365

0.61534

0.5975

0.57972

0.56191

0.5441

0.70324

0.47471

0.4601

0.44554

0.56685

0.5504

0.53404

0.51764

0.5012

0.64783

0.44252

0.4289

0.41534

0.52842

0.5131

0.49784

0.48255

0.4673

0.60391

0.41224

0.3996

0.38692

0.49227

0.4780

0.46378

0.44953

0.4353

0.56259

0.39163

0.3796

0.36757

0.46765

0.4541

0.44059

0.42705

0.4135

0.53446

0.32366

0.3137

0.30378

0.38649

0.3753

0.36412

0.35294

0.3418

0.44170

0.27197

0.2636

0.25526

0.32476

0.3154

0.30596

0.29656

0.2872

0.37115

0.23174

0.2246

0.21750

0.27672

0.2687

0.26070

0.25269

0.2447

0.31625

0.21017

0.2037

0.19726

0.23860

0.2317

0.22479

0.21788

0.2110

0.27268

0.21017

0.2037

0.19726

0.22308

0.2166

0.21017

0.20371

0.1973

0.23754

0.21017

0.2037

0.19726

0.22308

0.2166

0.21017

0.20371

0.1973

0.22308

0.21017

0.2037

0.19726

0.22308

0.2166

0.21017

0.20371

0.1973

0.22308

0.21017

0.2037

0.19726

0.22308

0.2166

0.21017

0.20371

0.1973

0.22308

0.21017

0.2037

0.19726

0.22308

0.2166

0.21017

0.20371

0.1973

0.22308

0.21017

0.2037

0.19726

0.22308

0.2166

0.21017

0.20371

0.1973

0.22308
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5492

5493

5,94

5495

5496

8497

S498

Sd99

Sq100

0.83039

0.8056

0.78090

0.75615

0.8551

0.83039

0.80564

0.7809

0.75615

0.99350

0.9639

0.93429

0.90468

1.0867

1.05529

1.02384

0.9924

0.96094

1.15662

1.1221

1.08768

1.05321

1.3183

1.28019

1.24203

1.2039

1.16573

1.31973

1.2804

1.24107

1.20174

1.5499

1.50509

1.46023

1.4154

1.37052

1.48284

1.4387

1.39446

1.35026

1.7815

1.72998

1.67843

1.6269

1.57531

1.48284

1.4387

1.39446

1.35026

1.7815

1.72998

1.67843

1.6269

1.57531

1.48284

1.4387

1.39446

1.35026

1.7815

1.72998

1.67843

1.6269

1.57531

1.48284

1.4387

1.39446

1.35026

1.7815

1.72998

1.67843

1.6269

1.57531

1.48284

1.4387

1.39446

1.35026

1.7815

1.72998

1.67843

1.6269

1.57531

1.38399

1.3427

1.30149

1.26025

1.6628

1.61465

1.56653

1.5184

1.47029

1.22116

1.1848

1.14838

1.11198

1.4672

1.42469

1.38223

1.3398

1.29731

1.09262

1.0601

1.02749

0.99493

1.3127

1.27472

1.23673

1.1987

1.16075

0.98856

0.9591

0.92964

0.90018

1.1877

1.15332

1.11895

1.0846

1.05021

0.90260

0.8757

0.84880

0.82190

1.0844

1.05303

1.02165

0.9903

0.95888

0.81731

0.7930

0.76860

0.74424

0.9820

0.95353

0.92512

0.8967

0.86828

0.74142

0.7193

0.69723

0.67513

0.8908

0.86499

0.83921

0.8134

0.78765

0.68289

0.6625

0.64218

0.62183

0.8204

0.79670

0.77296

0.7492

0.72547

0.62908

0.6103

0.59159

0.57284

0.7558

0.73393

0.71206

0.6902

0.66831

0.58644

0.5690

0.55148

0.53400

0.7046

0.68417

0.66378

0.6434

0.62300

0.54631

0.5300

0.51375

0.49747

0.6564

0.63736

0.61837

0.5994

0.58038

0.51900

0.5035

0.48806

0.47259

0.6235

0.60549

0.58745

0.5694

0.55136

0.42892

0.4161

0.40336

0.39057

0.5153

0.50041

0.48549

0.4706

0.45567

0.36041

0.3497

0.33893

0.32819

0.4330

0.42048

0.40795

0.3954

0.38289

0.30710

0.2979

0.28879

0.27964

0.3690

0.35828

0.34760

0.3369

0.32625

0.26479

0.2569

0.24901

0.24112

0.3181

0.30893

0.29972

0.2905

0.28131

0.23066

0.2238

0.21692

0.21004

0.2771

0.26911

0.26109

0.2531

0.24505

0.21662

0.2102

0.20371

0.19726

0.2231

0.21662

0.21017

0.2037

0.19726

0.21662

0.2102

0.20371

0.19726

0.2231

0.21662

0.21017

0.2037

0.19726

0.21662

0.2102

0.20371

0.19726

0.2231

0.21662

0.21017

0.2037

0.19726

0.21662

0.2102

0.20371

0.19726

0.2231

0.21662

0.21017

0.2037

0.19726

0.21662

0.2102

0.20371

0.19726

0.2231

0.21662

0.21017

0.2037

0.19726
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4. Bang trong s6 giai md ciia Nha Van hoa Muong Lay bang phuong phap

Monte — Carlo cai tién:

STT S* Tp* Tc a.* g* Trong s6 S'p
1 1 5 2 124 3 3720
2 1 5 2 93 3 2790
3 1 5 2 62 3 1860
4 1 5 2 31 3 930
5 1 5 2 1 3 30
6 1 5 2 124 64 79360
7 1 5 2 93 64 59520
8 1 5 2 62 64 39680
9 1 5 2 31 64 19840
10 1 5 2 1 64 640
11 1 5 2 124 128 158720
12 1 5 2 93 128 119040
13 1 5 2 62 128 79360
14 1 5 2 31 128 39680
15 1 5 2 1 128 1280
16 1 5 2 124 70 86800
17 1 5 2 93 70 65100
18 1 5 2 62 70 43400
19 1 5 2 31 70 21700
20 1 5 2 1 70 700
21 1 5 2 124 3 3720
22 1 5 2 93 3 2790
23 1 5 2 62 3 1860
24 1 5 2 31 3 930
25 1 5 2 1 3 30
26 1 5 1 124 3 1860
27 1 5 1 93 3 1395
28 1 5 1 62 3 930
29 1 5 1 31 3 465
30 1 5 1 1 3 15
31 1 5 1 124 64 39680
32 1 5 1 93 64 29760
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STT S* i T a.* g* Trong s6 S'p

33 1 5 1 62 64 19840
34 1 5 1 31 64 9920
35 1 5 1 1 64 320
36 1 5 1 124 128 79360
37 1 5 1 93 128 59520
38 1 5 1 62 128 39680
39 1 5 1 31 128 19840
40 1 5 1 1 128 640
41 1 5 1 124 70 43400
42 1 5 1 93 70 32550
43 1 5 1 62 70 21700
44 1 5 1 31 70 10850
45 1 5 1 1 70 350
46 1 5 1 124 3 1860
47 1 5 1 93 3 1395
48 1 5 1 62 3 930
49 1 5 1 31 3 465
50 1 5 1 1 3 15
51 1 2 2 124 3 1488
52 1 2 2 93 3 1116
53 1 2 2 62 3 744
54 1 2 2 31 3 372
55 1 2 2 1 3 12
56 1 2 2 124 64 31744
57 1 2 2 93 64 23808
58 1 2 2 62 64 15872
59 1 2 2 31 64 7936
60 1 2 2 1 64 256
61 1 2 2 124 128 63488
62 1 2 2 93 128 47616
63 1 2 2 62 128 31744
64 1 2 2 31 128 15872
65 1 2 2 1 128 512
66 1 2 2 124 70 34720
67 1 2 2 93 70 26040
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5. S6 liéu text doan cac ham phd nhap vao phin mém tinh toan Etab V18 cia

cong trinh Nha Van hoa Muong Lay

$ FUNCTIONS

FUNCTION "D_MMC" FUNCTYPE "SPECTRUM" DAMPRATIO 0.05 FILE

"EA\D MMC.txt" DATATYPE "T&V"

FUNCTION "D TCVN" FUNCTYPE "SPECTRUM" DAMPRATIO 0.05 FILE

"EAD TCVN.txt" DATATYPE "T&V"

FUNCTION "DI1" FUNCTYPE "SPECTRUM" DAMPRATIO 0.05 FILE

"EAD(1).txt" DATATYPE "T&V"

FUNCTION "D2" FUNCTYPE "SPECTRUM" DAMPRATIO 0.05 FILE

"EAD(2).txt" DATATYPE "T&V"

FUNCTION "D3" FUNCTYPE "SPECTRUM" DAMPRATIO 0.05 FILE

"EAD(3).txt" DATATYPE "T&V"

FUNCTION "D4" FUNCTYPE "SPECTRUM" DAMPRATIO 0.05 FILE

"E\D(4).txt" DATATYPE "T&V"

FUNCTION "D5" FUNCTYPE "SPECTRUM" DAMPRATIO 0.05 FILE

"EAD(5).txt" DATATYPE "T&V"

FUNCTION "D96" FUNCTYPE "SPECTRUM"
"EA\D(96).txt" DATATYPE "T&V"

FUNCTION "D97" FUNCTYPE "SPECTRUM"
"EAD(97).txt" DATATYPE "T&V"

FUNCTION "D98" FUNCTYPE "SPECTRUM"
"EA\D(98).txt" DATATYPE "T&V"

FUNCTION "D99" FUNCTYPE "SPECTRUM"
"EA\D(99).txt" DATATYPE "T&V"

DAMPRATIO 0.05 FILE

DAMPRATIO 0.05 FILE

DAMPRATIO 0.05 FILE

DAMPRATIO 0.05 FILE

FUNCTION "D100" FUNCTYPE "SPECTRUM" DAMPRATIO 0.05 FILE

"EA\D(100).txt" DATATYPE "T&V"

$ LOAD COMBINATIONS

COMBO "DDX" TYPE "Linear Add" NOTES "DX1"

COMBO "DDX" LOADCASE "DX-1" SF 3720
COMBO "DDX" LOADCASE "DX-2" SF 2790
COMBO "DDX" LOADCASE "DX-3" SF 1860
COMBO "DDX" LOADCASE "DX-4" SF 930
COMBO "DDX" LOADCASE "DX-5" SF 30

COMBO "DDX" LOADCASE "DX-6" SF 79360
COMBO "DDX" LOADCASE "DX-7" SF 59520

PL. 23



COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"

LOADCASE "DX-8" SF 39680
LOADCASE "DX-9" SF 19840

LOADCASE "DX-10"
LOADCASE "DX-11"
LOADCASE "DX-12"
LOADCASE "DX-13"
LOADCASE "DX-14"
LOADCASE "DX-15"
LOADCASE "DX-16"
LOADCASE "DX-17"
LOADCASE "DX-18"
LOADCASE "DX-19"
LOADCASE "DX-20"
LOADCASE "DX-21"
LOADCASE "DX-22"
LOADCASE "DX-23"
LOADCASE "DX-24"
LOADCASE "DX-25"
LOADCASE "DX-26"
LOADCASE "DX-27"
LOADCASE "DX-28"
LOADCASE "DX-29"
LOADCASE "DX-30"
LOADCASE "DX-31"
LOADCASE "DX-32"
LOADCASE "DX-33"
LOADCASE "DX-34"
LOADCASE "DX-35"
LOADCASE "DX-36"
LOADCASE "DX-37"
LOADCASE "DX-38"
LOADCASE "DX-39"
LOADCASE "DX-40"
LOADCASE "DX-41"
LOADCASE "DX-42"
LOADCASE "DX-43"
LOADCASE "DX-44"
LOADCASE "DX-45"
LOADCASE "DX-46"
LOADCASE "DX-47"

SF 640
SF 158720
SF 119040
SF 79360
SF 39680
SF 1280
SF 86800
SF 65100
SF 43400
SF 21700
SF 700
SF 3720
SF 2790
SF 1860
SF 930
SF 30

SF 1860
SF 1395
SF 930
SF 465
SF 15

SF 39680
SF 29760
SF 19840
SF 9920
SF 320
SF 79360
SF 59520
SF 39680
SF 19840
SF 640
SF 43400
SF 32550
SF 21700
SF 10850
SF 350
SF 1860
SF 1395
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COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"

LOADCASE "DX-48"
LOADCASE "DX-49"
LOADCASE "DX-50"
LOADCASE "DX-51"
LOADCASE "DX-52"
LOADCASE "DX-53"
LOADCASE "DX-54"
LOADCASE "DX-55"
LOADCASE "DX-56"
LOADCASE "DX-57"
LOADCASE "DX-58"
LOADCASE "DX-59"
LOADCASE "DX-60"
LOADCASE "DX-61"
LOADCASE "DX-62"
LOADCASE "DX-63"
LOADCASE "DX-64"
LOADCASE "DX-65"
LOADCASE "DX-66"
LOADCASE "DX-67"
LOADCASE "DX-68"
LOADCASE "DX-69"
LOADCASE "DX-70"
LOADCASE "DX-71"
LOADCASE "DX-72"
LOADCASE "DX-73"
LOADCASE "DX-74"
LOADCASE "DX-75"
LOADCASE "DX-76"
LOADCASE "DX-77"
LOADCASE "DX-78"
LOADCASE "DX-79"
LOADCASE "DX-80"
LOADCASE "DX-81"
LOADCASE "DX-82"
LOADCASE "DX-83"
LOADCASE "DX-84"
LOADCASE "DX-85"
LOADCASE "DX-86"
LOADCASE "DX-87"

SF 930
SF 465
SF 15

SF 1488
SF 1116
SF 744
SF 372
SF 12

SF 31744
SF 23808
SF 15872
SF 7936
SF 256
SF 63488
SF 47616
SF 31744
SF 15872
SF 512
SF 34720
SF 26040
SF 17360
SF 8680
SF 280
SF 1488
SF 1116
SF 744
SF 372
SF 12

SF 744
SF 558
SF 372
SF 186
SF 6

SF 15872
SF 11904
SF 7936
SF 3968
SF 128
SF 31744
SF 23808
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COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"
COMBO "DDX"

COMBO "DDY™"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY"

LOADCASE "DX-88"
LOADCASE "DX-89"
LOADCASE "DX-90"
LOADCASE "DX-91"
LOADCASE "DX-92"
LOADCASE "DX-93"
LOADCASE "DX-94"
LOADCASE "DX-95"
LOADCASE "DX-96"
LOADCASE "DX-97"
LOADCASE "DX-98"
LOADCASE "DX-99"

SF 15872
SF 7936
SF 256
SF 17360
SF 13020
SF 8680
SF 4340
SF 140
SF 744
SF 558
SF 372
SF 186

LOADCASE "DX-100" SF 6
COMBO "DDXX" TYPE "Linear Add"
COMBO "DDXX" LOADCOMBO "DDX" SF 5.713E-07
TYPE "Linear Add" NOTES "DX28"

LOADCASE "DY-1"
LOADCASE "DY-2"
LOADCASE "DY-3"
LOADCASE "DY-4"
LOADCASE "DY-5"
LOADCASE "DY-6"
LOADCASE "DY-7"
LOADCASE "DY-8"
LOADCASE "DY-9"
LOADCASE "DY-10"
LOADCASE "DY-11"
LOADCASE "DY-12"
LOADCASE "DY-13"
LOADCASE "DY-14"
LOADCASE "DY-15"
LOADCASE "DY-16"
LOADCASE "DY-17"
LOADCASE "DY-18"
LOADCASE "DY-19"
LOADCASE "DY-20"
LOADCASE "DY-21"
LOADCASE "DY-22"
LOADCASE "DY-23"
LOADCASE "DY-24"

SF 3720

SF 2790

SF 1860

SF 930

SF 30

SF 79360

SF 59520

SF 39680

SF 19840
SF 640
SF 158720
SF 119040
SF 79360
SF 39680
SF 1280
SF 86800
SF 65100
SF 43400
SF 21700
SF 700
SF 3720
SF 2790
SF 1860
SF 930
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COMBO "DDY"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY"

LOADCASE "DY-25"
LOADCASE "DY-26"
LOADCASE "DY-27"
LOADCASE "DY-28"
LOADCASE "DY-29"
LOADCASE "DY-30"
LOADCASE "DY-31"
LOADCASE "DY-32"
LOADCASE "DY-33"
LOADCASE "DY-34"
LOADCASE "DY-35"
LOADCASE "DY-36"
LOADCASE "DY-37"
LOADCASE "DY-38"
LOADCASE "DY-39"
LOADCASE "DY-40"
LOADCASE "DY-41"
LOADCASE "DY-42"
LOADCASE "DY-43"
LOADCASE "DY-44"
LOADCASE "DY-45"
LOADCASE "DY-46"
LOADCASE "DY-47"
LOADCASE "DY-48"
LOADCASE "DY-49"
LOADCASE "DY-50"
LOADCASE "DY-51"
LOADCASE "DY-52"
LOADCASE "DY-53"
LOADCASE "DY-54"
LOADCASE "DY-55"
LOADCASE "DY-56"
LOADCASE "DY-57"
LOADCASE "DY-58"
LOADCASE "DY-59"
LOADCASE "DY-60"
LOADCASE "DY-61"
LOADCASE "DY-62"
LOADCASE "DY-63"
LOADCASE "DY-64"

SF 30

SF 1860
SF 1395
SF 930
SF 465
SF 15

SF 39680
SF 29760
SF 19840
SF 9920
SF 320
SF 79360
SF 59520
SF 39680
SF 19840
SF 640
SF 43400
SF 32550
SF 21700
SF 10850
SF 350
SF 1860
SF 1395
SF 930
SF 465
SF 15

SF 1488
SF 1116
SF 744
SF 372
SF 12

SF 31744
SF 23808
SF 15872
SF 7936
SF 256
SF 63488
SF 47616
SF 31744
SF 15872
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COMBO "DDY"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY™"
COMBO "DDY™"

LOADCASE "DY-65"
LOADCASE "DY-66"
LOADCASE "DY-67"
LOADCASE "DY-68"
LOADCASE "DY-69"
LOADCASE "DY-70"
LOADCASE "DY-71"
LOADCASE "DY-72"
LOADCASE "DY-73"
LOADCASE "DY-74"
LOADCASE "DY-75"
LOADCASE "DY-76"
LOADCASE "DY-77"
LOADCASE "DY-78"
LOADCASE "DY-79"
LOADCASE "DY-80"
LOADCASE "DY-81"
LOADCASE "DY-82"
LOADCASE "DY-83"
LOADCASE "DY-84"
LOADCASE "DY-85"
LOADCASE "DY-86"
LOADCASE "DY-87"
LOADCASE "DY-88"
LOADCASE "DY-89"
LOADCASE "DY-90"
LOADCASE "DY-91"
LOADCASE "DY-92"
LOADCASE "DY-93"
LOADCASE "DY-94"
LOADCASE "DY-95"
LOADCASE "DY-96"
LOADCASE "DY-97"
LOADCASE "DY-98"
LOADCASE "DY-99"

SF 512
SF 34720
SF 26040
SF 17360
SF 8680
SF 280
SF 1488
SF 1116
SF 744
SF 372
SF 12

SF 744
SF 558
SF 372
SF 186
SF 6

SF 15872
SF 11904
SF 7936
SF 3968
SF 128
SF 31744
SF 23808
SF 15872
SF 7936
SF 256
SF 17360
SF 13020
SF 8680
SF 4340
SF 140
SF 744
SF 558
SF 372
SF 186

LOADCASE "DY-100" SF 6
COMBO "DDYY" TYPE "Linear Add"
COMBO "DDYY" LOADCOMBO "DDY" SF 5.713E-07
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6. M6 hinh 3D két cau cong trinh Nha Vin hoa Muong Lay — Pién Bién:

e 1 | I 1

Y

Mit bang két cdu mong va mod hinh coc BTCT:
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Mat béng két cu tﬁng 1 va kich thudc tiét dién ciu kién:
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Mat béng két cu tﬁng 3 va kich thude tiét dién cau kién:
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Mat béng két cAu mai 2 phﬁn mai BTCT va kich thuéc tiét dién cau kién:
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Mat béng két cAu mai 3 phﬁn mai BTCT 2 va kich thudc tiét dién ciu kién:
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PHU LUC 2

SO LIEU TRUONG HOP TINH TOAN PUA VAO KHAO SAT CONG TRINH

CT1 TAI GIA LAM — HA NOI

1. Bang s6 liéu tinh pho thiét ké timg truong hop kha di ciia cong trinh CT1

Gia Lam — Ha Noi bang phuong phap Monte — Carlo cai tién:

STT S Ty T, a, q
1 1.35 0.20 0.80 1.3587 3.28
2 1.35 0.20 0.80 1.2480 3.28
3 1.35 0.20 0.80 1.1373 3.28
4 1.35 0.20 0.80 1.0267 3.28
5 1.35 0.20 0.80 0.9160 3.28
6 1.35 0.20 0.80 1.3587 2.98
7 1.35 0.20 0.80 1.2480 2.98
8 1.35 0.20 0.80 1.1373 2.98
9 1.35 0.20 0.80 1.0267 2.98
10 1.35 0.20 0.80 0.9160 2.98
11 1.35 0.20 0.80 1.3587 2.65
12 1.35 0.20 0.80 1.2480 2.65
13 1.35 0.20 0.80 1.1373 2.65
14 1.35 0.20 0.80 1.0267 2.65
15 1.35 0.20 0.80 0.9160 2.65
16 1.35 0.20 0.80 1.3587 2.33
17 1.35 0.20 0.80 1.2480 2.33
18 1.35 0.20 0.80 1.1373 2.33
19 1.35 0.20 0.80 1.0267 2.33

20 1.35 0.20 0.80 0.9160 2.33
21 1.35 0.20 0.80 1.3587 2.02
22 1.35 0.20 0.80 1.2480 2.02
23 1.35 0.20 0.80 1.1373 2.02
24 1.35 0.20 0.80 1.0267 2.02
25 1.35 0.20 0.80 0.9160 2.02
26 1.35 0.20 0.70 1.3587 3.28
27 1.35 0.20 0.70 1.2480 3.28
28 1.35 0.20 0.70 1.1373 3.28
29 1.35 0.20 0.70 1.0267 3.28
30 1.35 0.20 0.70 0.9160 3.28
31 1.35 0.20 0.70 1.3587 2.98
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STT Ty Tc a, q
32 1.35 0.20 0.70 1.2480 2.98
33 1.35 0.20 0.70 1.1373 2.98
34 1.35 0.20 0.70 1.0267 2.98
35 1.35 0.20 0.70 0.9160 2.98
36 1.35 0.20 0.70 1.3587 2.65
37 1.35 0.20 0.70 1.2480 2.65
38 1.35 0.20 0.70 1.1373 2.65
39 1.35 0.20 0.70 1.0267 2.65
40 1.35 0.20 0.70 0.9160 2.65
41 1.35 0.20 0.70 1.3587 2.33
42 1.35 0.20 0.70 1.2480 2.33
43 1.35 0.20 0.70 1.1373 2.33
44 1.35 0.20 0.70 1.0267 2.33
45 1.35 0.20 0.70 0.9160 2.33
46 1.35 0.20 0.70 1.3587 2.02
47 1.35 0.20 0.70 1.2480 2.02
48 1.35 0.20 0.70 1.1373 2.02
49 1.35 0.20 0.70 1.0267 2.02
50 1.35 0.20 0.70 0.9160 2.02
51 1.25 0.20 0.80 1.3587 3.28
52 1.25 0.20 0.80 1.2480 3.28
53 1.25 0.20 0.80 1.1373 3.28
54 1.25 0.20 0.80 1.0267 3.28
55 1.25 0.20 0.80 0.9160 3.28
56 1.25 0.20 0.80 1.3587 2.98
57 1.25 0.20 0.80 1.2480 2.98
58 1.25 0.20 0.80 1.1373 2.98
59 1.25 0.20 0.80 1.0267 2.98
60 1.25 0.20 0.80 0.9160 2.98
61 1.25 0.20 0.80 1.3587 2.65
62 1.25 0.20 0.80 1.2480 2.65
63 1.25 0.20 0.80 1.1373 2.65
64 1.25 0.20 0.80 1.0267 2.65
65 1.25 0.20 0.80 0.9160 2.65
66 1.25 0.20 0.80 1.3587 2.33
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STT Ty Tc a, q
67 1.25 0.20 0.80 1.2480 2.33
68 1.25 0.20 0.80 1.1373 2.33
69 1.25 0.20 0.80 1.0267 2.33
70 1.25 0.20 0.80 0.9160 2.33
71 1.25 0.20 0.80 1.3587 2.02
72 1.25 0.20 0.80 1.2480 2.02
73 1.25 0.20 0.80 1.1373 2.02
74 1.25 0.20 0.80 1.0267 2.02
75 1.25 0.20 0.80 0.9160 2.02
76 1.25 0.20 0.70 1.3587 3.28
77 1.25 0.20 0.70 1.2480 3.28
78 1.25 0.20 0.70 1.1373 3.28
79 1.25 0.20 0.70 1.0267 3.28
80 1.25 0.20 0.70 0.9160 3.28
81 1.25 0.20 0.70 1.3587 2.98
82 1.25 0.20 0.70 1.2480 2.98
83 1.25 0.20 0.70 1.1373 2.98
84 1.25 0.20 0.70 1.0267 2.98
85 1.25 0.20 0.70 0.9160 2.98
86 1.25 0.20 0.70 1.3587 2.65
87 1.25 0.20 0.70 1.2480 2.65
88 1.25 0.20 0.70 1.1373 2.65
89 1.25 0.20 0.70 1.0267 2.65
90 1.25 0.20 0.70 0.9160 2.65
91 1.25 0.20 0.70 1.3587 2.33
92 1.25 0.20 0.70 1.2480 2.33
93 1.25 0.20 0.70 1.1373 2.33
94 1.25 0.20 0.70 1.0267 2.33
95 1.25 0.20 0.70 0.9160 2.33
96 1.25 0.20 0.70 1.3587 2.02
97 1.25 0.20 0.70 1.2480 2.02
98 1.25 0.20 0.70 1.1373 2.02
99 1.25 0.20 0.70 1.0267 2.02
100 1.25 0.20 0.70 0.9160 2.02
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2. Tinh pho thiét ké theo phuong phap truyén théng cta cong trinh CT1 Gia

Lam, Ha Noi

I. Dic diém céng trinh.

TINH PHO PHAN UNG DAN HOI

(Theo TCVN 9386-2012)

- Dia diém xay dyng: Tinh, thanh : Ha Noi
Quan, huyén: Huyén Gia Lam
Loai nén dat: D
- Hé sb tAm quan trong: Y= 1.25
- bic diém két ciu: Cap déo : DCM
Loai két ciu : H¢ tuong
kw = 0.8452
béu dan theo mat
ding Yes
* Cdc thong sé din xudt:
Théng s6 Ky hi¢u Gia tri Ponvi | Ghi chi [5]
- Gia toc nén quy doi Agr 0.0769 g BLHEI(‘[:raTPhu
- Gia tdc nén Agr 0.7544 m/s’ | chuyén don vi
- Gia tdc nén thiét ké phuong ngang g 0.9430 m/s” Ay = Agr.Y1
S 1.35
- Thong s6 xac dinh pho phuong Ty 0.20 S :
' Bang 3.2
ngang Tc 0.80 S SASSs
Tp 2.00 S
A A , Theo muc
- H¢ s0 g xur phuong ngang q 2.789
52.2.2
A Ao oa R iy Theo muc
- Hé s0 xac dinh can dudi S 0.2 3205

IL. Pho thiét ké dung cho phan tich dan hdi.

+ Poi véi cdc thanh phan nam ngang ciia tic dpng dpng dit, pho thiét ké S (T) dwoc xdc
dinh bang cdc biéu thirc sau:

0<T <T,:S,(I)= ag.s{

L;J| [§S]

2,5 2
+ G
q 3

(3.13)
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. 2,5

T,<T<T.:S,(T)=a,S == (3.14)
q
_a_S.§.E
T.<T<T,:S,(T q T (3.15)
> fa,
[: a,.S E-TC'Z—D
T, <T:8,(T) g T (3.16)
|5 pa,

g, S, TB: chd TD
Sam
q

=02

- nhu da dinh nghia trong 3.2.2.2 [5]

- pho thiét ké

- hé s6 tng xur

- hé s0 ung v&i cin dudi cua pho thiét ke theo
phuong ngang

+ Phé phan ikng thiét ké theo phwong ngang

T Sy
0.00 | 0.8487
0.05 | 0.9218
0 <= T <=Ty: 0.10 | 0.9949
0.15 | 1.0680
020 | 1.1411
025 | 1.1411
I <T<m T 045 | 1.1411
0.65 | 1.1411
0.80 | 1.1411
0.85 | 1.0740
0.95 | 0.9609
1.05 | 0.8694
Te<T<=Tp: .15 | 0.7938
1.25 | 0.7303
135 | 0.6762
1.45 | 0.6296
1.55 | 0.5890
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T Sd
1.65 0.5533
1.75 0.5217
1.85 0.4935
2.00 0.4564
2.20 0.3772
2.40 0.3170
2.60 0.2701
2.80 0.2329
T> Ty 3.00 0.2029
4.00 0.1886
5.50 0.1886
7.00 0.1886
8.50 0.1886
10.00 | 0.1886
Phé phan ing dan hoi phwong ngang
= = 3
4.00 6.00 8.00 10.00

2.00

12.00
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3. Bang trong s giai mo cua cong trinh CT1 Gia Lam — Ha Noi

STT | S* Tp* | Tco* a.* g* Trong s6 S'p
1 4 1 5 1 5 100
2 4 1 5 13 5 1300
3 4 1 5 25 5 2500
4 4 1 5 37 5 3700
5 4 1 5 1 5 100
6 4 1 5 1 98 1960
7 4 1 5 13 98 25430
8 4 1 5 25 98 49000
9 4 1 5 37 98 72520
10 4 1 5 1 98 1960
11 4 1 5 1 127 2540
12 4 1 5 13 127 33020
13 4 1 5 25 127 63500
14 4 1 5 37 127 93980
15 4 1 5 1 127 2540
16 4 1 5 1 63 1260
17 4 1 5 13 63 16380
18 4 1 5 25 63 31500
19 4 1 5 37 63 46620
20 4 1 5 1 63 1260
21 4 1 5 1 3 60
22 4 1 5 13 3 780
23 4 1 5 25 3 1500
24 4 1 5 37 3 2220
25 4 1 5 1 3 60
26 4 1 3 1 5 60
27 4 1 3 13 5 780
28 4 1 3 25 5 1500
29 4 1 3 37 5 2220
30 4 1 3 1 5 60
31 4 1 3 1 98 1176
32 4 1 3 13 98 15288
33 4 1 3 25 98 29400
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STT | S* Ty g a.* g* Trong s6 S'p

34 4 1 3 37 98 43512
35 4 1 3 1 98 1176
36 4 1 3 1 127 1524
37 4 1 3 13 127 19812
38 4 1 3 25 127 38100
39 4 1 3 37 127 56388
40 4 1 3 1 127 1524
41 4 1 3 1 63 756
42 4 1 3 13 63 9828
43 4 1 3 25 63 18900
44 4 1 3 37 63 27972
45 4 1 3 1 63 756
46 4 1 3 1 3 36
47 4 1 3 13 3 468
48 4 1 3 25 3 900
49 4 1 3 37 3 1332
50 4 1 3 1 3 36
51 2 1 5 1 5 50
52 2 1 5 13 5 650
53 2 1 5 25 5 1250
54 2 1 5 37 5 1850
55 2 1 5 1 5 50
56 2 1 5 1 98 980
57 2 1 5 13 98 12740
58 2 1 5 25 98 24500
59 2 1 5 37 98 36260
60 2 1 5 1 98 980
61 2 1 5 1 127 1270
62 2 1 5 13 127 16510
63 2 1 5 25 127 31750
64 2 1 5 37 127 46990
65 2 1 5 1 127 1270
66 2 1 5 1 63 630
67 2 1 5 13 63 8190
68 2 1 5 25 63 15750
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