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LOI CAM ON

Tac gia xin tran trong cam on GS. TS. NGUT. Tran Hiru Nghi, da
huéng dan va tao moi diéu kién tot nhit cho tac gia hoan thanh luan van nay.

Xin chan thanh cam on toan thé quy Thay, C6 trong Khoa xay dung
ctia Truong Dai Hoc Dan 1ap Hai Phong di tan tinh truyén dat nhiing kién thuc
quy bau cling nhu tao moi diéu kién thuén loi nhat cho toi trong subt qué trinh
hoc tap, nghién ctru va cho dén khi thuc hién dé tai luan van nay.

Cudi cung, t6i xin chan thanh bay t6 long cam on dén cac anh chi va
cac ban déng nghiép da hd tro cho toi rat nhiéu trong sudt qué trinh hoc tap,
nghién ciru va cung cip nhiing tai liéu ciing nhu nhitng gép ¥ quy bau dé toi co
thé hoan thanh luan van.

Xin chan thanh cam on!

Hai Phong, thang 4 nam 2017

Tac gia

Nguyén Viét Hung



LOI CAM DOAN
Toi xin cam doan Ludn van nay la cong trinh nghién curu cua ban than
16i, cdac sé liéu néu trong Ludn van la trung thwe. Nhitng kién nghi dé xudt
trong Ludn vin la ciia cd nhdn khéng sao chép cua bdt ky tdc gid ndo.

Nguyén Viét Hung



MO DAU
Nhu d3 dugc quy dinh trong cac tiéu chuan thiét ké, dbi véi cac cong
trinh cao nhu cac thap nudce, thap truyén hinh, ¢t dién cao, cac nha cao c6 mot
chiéu cua kich thudc mit bang bé.v.v.. déu phai kiém tra 6n dinh chdng lat.
Hé s6 6n dinh chéng lat

MCL
ML

Ko =
ke > 1,5 ddi voi nha cao tﬁng.
Kei> 2,5 d6i véi thép truyén hinh.

Khi xét 6n dinh chéng 14t thi coi ban than cong trinh climg tuyét d6i con
nén thi bién dang.

On dinh do bién dang ctia ban than cong trinh dugc xét riéng, d6 13 bai
toan 6n dinh cong trinh dugc xét trong cac gido trinh Co hoc két cau.

Trong pham vi cia ludn van chi xét dén 6n dinh tong thé hay 6n dinh
chéng 14t ctia cong trinh. D6i vai cdng trinh thong thuong, khi chiéu cao va cac
kich thuéc mit bang 1a twong dwong thi bai todn 6n dinh chéng 1at khong dit ra,
song khi ty sd giita chiéu cao va cac kich thuéc mit bang 16n hon 5 thi bai toan
tré nén can thiét, khi do vai tro ciia nén dat tham gia vao qua trinh on dinh chong
1at 1a 10 rang.

Hién nay do thiéu dat xay dung & cac do thi va do quan ly xdy dung
khong chit ch&, & nhiéu noi ¢ moc 1én nhitng ngdi nha c¢é chiéu rong nho chiéu
cao 16n trong khi d6 moéng khong cim sdu vao 1ong dat. Do d6 kha ning chdng
1t rat thap.

Nhiém vu cua luan van, sau khi xét quan ni€ém vé On dinh téng thé, cach
tinh lyc toi han, di 4p dung tinh kiém tra mot sé ngdi nha cao c¢6 chiéu ngang
hep dién hinh & Ha Noi (Cac nha & tu nhéan). Do cic dic trung cta nén dat co
bién dong 10n ciling nhu tai trong ngang c6 d6 1éch dang ké, luan vin di danh gia
kha niang chdng 14t qua xac suit chdng 14t, sau d6 so sanh vai két qua tinh hé sb
chéng 1at va da dé xuat mot sb kién nghi vé xay dung va quan ly xdy dung céc
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nha cao c6 chiéu ngang hep. Céc trinh bay trong luan vin 1a xét cho cong trinh

cao. Nha cao chi 1a vi du minh hoa.



CHUONG 1
TONG QUAN VE ON PINH CONG TRINH
1.1. Khai niém vé 6n dinh cong trinh

Mot cach hinh dung tét nhat vé khai niém 6n dinh 1a ta xét cac trudng hop
vién bi ciing trén cac mat phang cang, mit cau cing 16m va 16i (hinh 1.1)

(©)
(@) (b)
Hinh 1.1.

Trong trudong hop a: Mat cau 16m, sy can bang cua vién bi 1a 6n dinh boi
vi kich n6 ra khoi vi tri can bang ban dau (day cau) roi tha ra thi no s& tré vé vi
tri day cau hozc lan can vi tri d6 (néu c6 ma sat).

Trong truong hop b: Mat cau 16i, sy can bang la khong 6n dinh, boi vi
kich vién bi ra khoi vi tri can bang ban dau roi tha bi ra thi vién bi s& khong tro
lai vi tri ban dau nira.

Trong truong hop ¢: Kich vién bi ra khoi vi tri can bang ban dau thi né lan
trén mat ngang dén khi nging chuyén dong, n6 co vi tri can bang méi khac voi
trang thai can bang ban dau. Trong trudng hop nay ta noi rang trang thai can
bang ban dau 1a phiém dinh (khdng phan biét).

O trén ta da néi trang thai can bang caa vién bi. Suy rong ra ta ciing c6 thé
n6i nhu vay doi voi cac trang thai can bing cua co hé phac tap, vi du trang thai
ring suat va bién dang, trang thai noi luc va chuyén vi hoic 14 trang thai ning
lugng.

Tro lai (hinh 1.1a). Khi léch khoi vi tri can bang, trong tm cuaa vién bi Ién
cao, thé nang cuia n6 tang. Trang thai can bang 6n dinh Ia trang thai co thé ning
t6i thiéu. O (hinh 1.1b), khi léch véi tri s6 nho, trong tam cua vién bi giam, thé
nang cua nd giam. Trang thai can bang khdng 6n dinh tng véi thé nang 16n. O
(hinh 1.1c) khi léch ra khoi vi tri can bang, trong tdm ciia vién bi khong thay doi,
trang thai can bang Ia phiém dinh hoic khéng phan biét.

Nhu hinh 1.1, dé biét duoc trang thai can bang cta co hé c6 on dinh hay
khong thi ta kich thich nd ra khoi vi tri can bang ban dau. Phuwong phép chung dé
danh gia sy mat 6n dinh cua co hé 1a: Pua hé ra khoi vi tri can bang ban dau cua
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n6 va kiém tra xem nd c6 ton tai trang thai can bang méi khong. Néu nhu tim
duogc trang thai can bang méi khac véi trang thai can bang ban dau thi hé 13 mat
6n dinh va luc giir cho hé ¢ trang thai can bang méi nay goi 1a luc t6i han,
truong hop nguoc lai 1a hé 6n dinh.

Noéi dén 6n dinh cia co hé 1a néi dén on dinh cua trang thai can bang, ma
trang thai can bang 1a nghiém cua phuong trinh vi phan, cho nén néi dén 6n dinh
cta co hé 1a n6i dén 6n dinh cta nghiém cua cac phuong trinh vi phan. Nhu vay
khi nghiém cta phuong trinh vi phan can bang 1 6n dinh thi trang thai can biang
la 6n dinh, con nghiém caa phuong trinh vi phan can bang khong 6n dinh thi
trang thai can bang 1a khong on dinh.

Cach xay dung bai toan 6n dinh 1a dua hé ra khoi vi tri can bang va xem
c6 ton tai trang thai can bang mai khéng, néu ton tai trang thai can bang méi thi
trang thai can bang ban dau la khéng 6n dinh. Trong truong hop khdng can giai
bai todn 6n dinh dén clng chdng ta van cd thé biét duoc hé c¢d 6n dinh hay
khong 6n dinh thdng qua c4c tiéu chi vé sy can bang 6n dinh sau:

- Tiéu chi 6n dinh dudi dang tinh hoc [8, 17]: Trong tinh hoc, su can bang
cua két cau duoc thé hién bang cac phuong trinh can bang tinh hoc song diéu
kién can bang d6 khong nodi nén duoc dang can bang d6 1a 6n dinh hay khéng 6n
dinh. Pé khang dinh van dé nay ta can khao sat hé ¢ trang thai léch khoi dang
can bang dang nghién ctu. Gia sir trang thai léch nay su can bang c6 thé thuc
hién dwgc vé& nguyén tic cd thé tim gia tri P~ cua luc tir didu kién can bang tinh
hoc cua hé & trang thai Iéch dé ddi chiéu véi gia tri P cua luc da cho & trang thai
ban dau.

+ Néu P > P™: luc can git cho hé & trang thai léch khéng thé gitr hé &
trang thai léch ma con 1am ting do Iéch, hé khdng thé tro vé trang théi can bang
ban dau, nghia 1a can bang khéng 6n dinh.

+ Néu P < P™: luc can gitr cho hé & trang théi léch c6 thé giir hé ¢ trang
thai léch duoc, hé phai tr vé trang thai can bang ban dau, nghia 1a cin bang on
dinh.

+ Néu P = P™: lyc can gitt cho hé & trang thai léch bang lyc di cho thi sy
can bang l1a phiém dinh.

Trong trudng hop khi su can bang & trang thai léch khong thé thuc hién
dugc V& nguyén tic ta can cin cir vao lyc tac dung trén hé dé phan doan cach
thire chuyén dong cua hé. Néu do léch tang thi sy can bang 1a khéng 6n dinh con
néu d6 léch giam thi sy can bang la khdng on dinh.
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- Tiéu chi 6n dinh duéi dang dong luc hoc [8, 17]: Tiéu chi cua sy can
bang on dinh duéi dang dong hoc dugc xay dung trén co sd khuynh hudng
chuyén dong caa hé sau khi léch khoi dang can bang ban dau bang mét nhiéu
loan nao d6 réi bo nhidu loan d6 di. Néu sau khi nhidu loan mat di, hé dao dong
tat dan hay tro vé trang thai can bang ban dau khong dao dong thi can bang 1a 6n
dinh. Nguoc lai 1a can bang khdng 6n dinh.

Dé thyc hién ta can khao sat chuyén dong bé cua hé & 1an can vi tri can
bang:

+ Néu chuyén dong tat dan hodc diéu hoa (khi khéng ké dén luc can) thi
can bang la 6n dinh.

+ Néu chuyén dong khong tuan hoan (xa dan trang thai ban dau), mang
dic trung dan dén sy ting dan cua bién do chuyén dong thi can bang la khdng on
dinh.

- Tiéu chi 6n dinh dudi dang nang luong [8, 17]: Ngoai luc c¢d khuynh
huéng sinh cong duong, do d6 néu & trang thai léch, thé ning bién dang cua hé
dugc tich lity 16n hon cong ctua ngoai lyc thi nang lugng tich liy d6 c6 kha nang
dua hé vé trang thai can bang ban dau tic 13 hé 6n dinh. Nguoc lai thi hé mat on
dinh. Dé &p dung tiéu chuan 6n dinh vé niang lugng, ta thuong van dung nguyén
ly Lejeune-Dirichlet: “Néu hé ¢ trang thai can bang én dinh thi thé nding toan
phdn dat gia tri cuc tiéu so vdi tat cd vi tri cua hé ¢ 1an cdn v; tri can bang ban
dau véi nhing chuyén vi vo cuing bé. Néu hé ¢ trang thai can bang khdng én
dinh thi thé ndang toan phdn dat gia tri cuc dai. Néu hé ¢ trang thai can bang
phiém dinh thi thé néng toan phan khéng doi”.

Theo nguyén ly Lejeune-Dirichlet, néu goi U la thé ning toan phan va T
la cOng cua ngoai luc thi:

+ NéudU > 8T hé ¢ trang thai can bang 6n dinh
+ NéudU < 8T hé ¢ trang thai can bang khong 6n dinh
+ NéudU = 8T hé ¢ trang thai can bang phiém dinh

Ngoai ra tiéu chi vé niang luong ciing c6 thé dién dat theo diéu kién cyc tri cua
thé nang toan phan [8].
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1.4. Cac phwong phap xiy dung bai toan dn dinh cong trinh hién nay
1.4.1 Phwong phap tinh hoc

Khi giai bai toan 6n dinh theo phuong phép tinh c6 thé thuc hién qua céc
budc nhu sau [8, 15, 17, 18, 19]:

Bwéc 1: Tao cho hé nghién ciu mot dang can biang léch khoi dang can
bang ban dau.

Bwéc 2: Xac dinh tri sb luc t6i han (tri s6 luc can thiét giit cho hé ¢ dang
can bang méi, léch khoi dang can bang dau). Luc téi han xac dinh tir phuong
trinh dic trung (hay con goi 1a phuwong trinh 6n dinh).

Nguoi nghién cau c6 thé van dung noi dung néi trén khi ap dung: Phuong
phap thiét 1ap va giai phuong trinh vi phan; Phuong phéap thong s6 ban dau;
Phuong phap luc; Phuong phap chuyén vi; Phuong phap hdn hop; Phuong phap
sai phéan hitu han; Phuong phap day xich; Phuong phap nghi¢m dung tai tung
diém; Phuong phap Bubnov-Galerkin; Phuong phép giai dung dan.

Trong thuc té, 4p dung cac phuong phap tinh hoc dé tim nghiém chinh
X4c cua bai toan 6n dinh thuong gap nhiéu kho khin va d6i khi khong thé thuc
hién duoc [8].

1.4.2 Phwong phap dong luc hoc

Khi giai bai toan 6n dinh theo phuong phap dong cé thé thuc hién qua céc
budc nhu sau [8, 15,17, 18, 19]:

Buwéc 1: Lap va giai phuong trinh dao dong riéng cua hé.

Bwéc 2: Xac dinh luc téi han bang céch bién luan tinh chat nghiém cua
chuyén dong: néu dao dong cua hé co bién do ting khong nging theo thoi gian
thi dang can biang ban dau 1a khéng 6n dinh; nguoc lai, néu hé ludn dao dong bé
quanh vi tri can bang ban dau hoic tat dan thi 1 dang d6 1a 6n dinh.

1.4.3 Phwong phap nang luwgng

Khi giai bai toan on dinh theo phuong phap ning lwong co thé thuc hién
qua cac budc nhu sau [8, 15, 17, 18, 19]:

Bwéc 1: Gia thiét truéc dang bién dang cua hé & trang théai Iéch khoi
dang can bang ban dau.
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Buwéc 2: Xuat phét tir dang bién dang da gia thiét, 1ap biéu thuc thé niang
bién dang va cong caa ngoai luc dé viét diéu kién toi han cua hé.

Bwéc 3: Tir diéu kién ti han, xac dinh gia tri cua luc t6i han.

C6 thé van dung cic phuong phap ning luong bang cach ap dung: Truc
tiép nguyén ly Lejeune-Dirichlet; Phuong phap Rayleigh-Ritz; Phuong phap
Timoshenko.

Do gia thiét trugc bién dang cua hé nén két qua luc téi han tim duoc
thuong 13 gan ding va cho két qua Ién hon gié tri cua luc t6i han chinh xac. Nhu
vay mirc do chinh xac cua két qua theo cac phuong phap ning luong phu thudc
vao kha nang phan doan bién dang cua hé ¢ trang thai léch: ham chuyén vi dugc
chon cang gan véi dudng dan hoi thuc cua thanh thi két qua cang chinh xac.
Theo cach lam nay thi ham chuyén vi chon trudc thoa mén cang nhiéu diéu kién
bién hinh hoc va tinh hoc cang tot nhung it nhat phai thoa man diéu kién bién
tinh hoc|[8, 15, 17, 18, 19].

Puong 16i cua ba loai phuong phap (phuong phap tinh; phuong phéap
dong; phuong phap ning luong) tuy khac nhau nhung cho cting mot két qua ddi
véi hé bao toan.Déi vai hé khong bao toan, cac phuong phap tinh va cac phuong
phap ning lugng dan dén két qua khong chinh xéc, nguoi ta phai st dung cac
phuong phap dong luc hoc[8, 15, 17, 18, 19].

Hé bao toan tuc 14 nhitng hé chiu luc bao toan. Luc bao toan c6 tinh chat
sau day [8]:

- Do bién thién cong cua luc bang vi phan toan phan caa thé ning.

- Cong sinh ra boi cé4c luc trén cac chuyén vi hitu han khdng phu thuoc
vao duong di chuyén caa luc ma chi phu thudc vao vi tri diém dat dau va diém
dat cudi cua luc.

- Tuén theo nguyén ly bao toan nang luong.

Sy xuat hién cua ma sat noi do quan hé phi dan hdi hay ma sat ngoai sé
dan dén hé luc khong bao toan.
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CHUONG 2
ON PINH TONG THE CUA CONG TRINH CAO

2.1. Y nghia khoa hoc va thue tién ciia dé tai

Ngay nay viéc ding d tin cay trong cac tiéu chuan thiét ké da ngay cang
tré nén thong dung vi nd cho ta két qua chinh xac hon véi su lam viée ciia cong
trinh. Hién nay, yéu cau phat trién kinh t& doi hoi phai xdy dung nhiing cong
trinh 16n, mat khac do cong nghé vat lidu ngay cang phat trién cho phép ta xay
dung nhing cong trinh cao hon dem lai rat nhiéu loi ich cho xi hoi. Tuy nhién
cong trinh cang cao, to bao nhiéu thi bai toan 6n dinh phai cang duogc quan tim
nhiéu hon.

On dinh téng thé dd duoc quy dinh trong tiéu chuan thiét ké song nd phu
thudc vao rat nhiéu yéu td co6 tinh ngiu nhién nhu: Tai trong ngang (gid), tinh
chit caa nén. Do s6 liéu cia nén dat va tai trong trong thuc té co nhirng sai l1éch
nhat dinh (phuong sai) cho nén xét dén xac suét an toan cua 6n dinh chong 1at 1a
diéu can thiét va chwa duoc nghién ctu chi tiét.

2.2 Tiéu chuin on dinh va mat on dinh tong thé ciia cong trinh cao

Gia str cong trinh c6 trong luong Q (ké ca trong lwong méng), méng hinh

chit nhat chiéu dai a, chiéu rong b, chiu tai trong ngang P & chiéu cao h va phan

luc nén dudi dé mong 1a r, chuyén vi dic trung 1a géc nghiéng ¢ ( hinh 5).

/4 y//

a

Hinh 4
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O vj tri can béng bat ky thi m6 men lat M| va mé men chéng lat M¢, phai
thoa man:

Mo 2M, (2.1)

Cac m6 men nay do tai trong ngang, trong luong ban than va phan luc
nén gay ra.

Trong truong hop nén cing tuyét dbi cong trinh co thé bi 14t xung quanh
diém A. Trong trudng hop ndy mo men gay lat do tai trong ngang P gay ra con
trong lugng ban than gay ra moé men chéng 1at. Tir (2.1) ta s& tim duoc tai trong
to1 han Py,.

Trong trudng hop nén dan hoéi cong trinh co thé bi 1t xung quanh diém O
(Tam cua day mong). Trong trudng hop nay mo men 13t do tai trong ngang P va
trong luong ban than Q gy ra con phan lyc nén giy ra mdé men chéng lat. Tur
(2.1) ta 1ap quan hé gitta P va @ va st dung quan niém 6n dinh nhu hinh 3b ta
tim dugc cppva Py, .

2.3 On dinh ciia cong trinh cao trén nén cirng

Véi truong hop nén tuyét dbi cimg, dudi tic dung cua tai trong, cong
trinh c6 thé bi 1at xung quanh diém A ( hinh 6)

Phan lyc nén:

Phuong trinh cin bang mémen véi diém A 1a:
d
Ph=Q— (2.2)
2
MO men gay lat: M, =Ph

Qa

Mo men chong lat: M = 5

g s a
Gi4 tri té1 han cua tai trong ngang: P, = Qa (2.3)

2h
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2.4 On dinh ciia cong trinh cao trén nén dan hoi
Chon m6 hinh nén Winkle ta ¢6 lién hé sau:

r=cy
Véic: hé s6 nén

y =d0 lun cua nén

Hinh 5
Theo quan hé hinh hoc ta co:
y=Xlg¢
do @ nho nén tge = @
= Yy=X0

Chon goc toa do 1a tam O ctia mong voi:

Ta co:

- Phuong trinh can bang luc theo phuong thang ding:

Q=rab

- Phuong trinh can bang mémen do61 véi tam O cuia mong :

Qlo+[rbxdx=0

15
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< -Qlo+ .[(ro +CcX.0).X.dF=0

< —-Qlo+[r, +xdx+ [cx’.@ds=0
F F

< —Qlo+coeds=0
< -Qlo+cepd=0

voi J = I x*.d.Fmomen chong udn ctia mong.
F

Khi ¢6 lyc tac dung theo phuong ngang phuong trinh cdn bang mdmen

duoc viét thanh:

Ph+Qlo—ceJ=0 (2.6)

=P :%(C.J—Q.I).(p (2.7)
. . . a
Khi méng bat dau bi nhac 1én khoi mat nén, tirc 1a tai X = 35 =r=0

oI+ C(—%).(p =0

Q _a 20 (2:8)
= % = CE(P =0, = Cazb
Thay (2.8) vao (2.7)
P, = (cI-Qp
h | (2.9)
=P, = %(1—&

6h c.J
Khi moéng bi nhac 1én khoi mit nén :
Goi chiéu dai cia doan phan b phan lyc nén 13 & ( chiéu dai ctia phan dé mong
chua bi nhac 1én khoi mat nén).
= Phan luc nén c6 gia tri 16n nhét & A 1a:

r(a/2) =cog

16



Hinh 6

- Phuong trinh can bang luc theo phuong thang ding:

1
Q=>bcol
5 (2.10)
— &, — _Q
b.c.p
Momen ctia phan luc nén dbi voi diém O
a & 1 a &
M=Q(=—-2)==bcoi(=-2).
QG -3)=350ces(—3)
Momen cua lyc ngoai ddi véi diém O:
M=Ph+Q.lo
Ta c6 phuong trinh can bang mémen dbi voi O la:
_Ph—Qlo+ = bees (2 -5 =0
2 2 3
(2.11)

& -Ph-Qlo+ Q(g —%. %) ~0
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P

Khao sat P theo ¢ ta co:

Khi 0= 22 =, (212)

Thi E:0 tu do ta co:
do
Qa Ql
P, =<—(1-3== 2.13
" 2n S c.J (2.13)

2.5. On dinh ciia cong trinh trén nén dan - déo

2.5.1. M6 hinh nén dan - déo va phwong trinh dan - déo trong truwong hop
mong hoan toan tiép xiic véi nén:

Chon mé hinh nén ¢6 dang:

r=cy khi 0<y<y, (2.14)

r= r1 + Cl(y_ yl) khl y > y1 (215)

fl__ ________

Hinh 8
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S& di ta chon mé hinh nén nhu vay 1a vi:

- Khi ¢ = ¢; nén lam viéc theo md hinh dan héi.

- Khi ¢ = 0 nén 1am viéc theo mé hinh dan déo Prandtl.

Viy trong trudng hop nén lam viéc theo mé hinh dan déo c6 dang duong cong
quay bé 16m xudng dudi, ta co thé mo ta gan dung bang dudng gip khuc nhu
trén (Hinh 9).

Ta biéu dién phuong trinh dudng dan déo theo hoanh d6 x.

Theo (2.14), (2.15) va quan hé(2.5) ta co:

. a
r=r, + C.X.Q Khi —ESXSXl (2.16)

. a
r=r, +CX,.0+C.o(X—X,) Khi X, < XSE (2.17)

Khix=x;=r =r, +cx,.@
Trong d6:  X; - 1a bién dan déo
r, - 1a cuong do chay déo.

g

rl__

—

|
|
|
|
-af2 0 x1 a2 X

!

Hinh 9
Pbi v6i mdi loai dat nén cu thé thi cudng do chay déo ry 1a dai luong da biét con
bién dan déo x; c6 thé thay ddi theo tinh trang chiu luc cta cong trinh.
2.5.2. Phuong trinh dwong dan déo trong trudonmg hop méng hoan toan tiép
xtic véi nén
Phuong trinh cin bang luc theo phuong thang dimg.

[rdxdz=Q (2.18)
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F: Dién tich ddy mong.

Vé trai cua (2.18) c6 thé tach thanh:

g a, 1 a’
Q, = b[l(r0 +Ccx.)dx = br, (x, + E) + Eb.c.(p(xl2 - Z)

2

Qz = bJ.El [ro + (C B Cl)'Xl'(P + ClX'(P}jX (219)

a - R
Qz - bro (E - Xl) + (C - Cl)bxl(p(Z - X1)
Q=Q, +Q.=rab- (c-c )bl ~x,)

Momen cua phan lyc nén doi véi tdam O ciia mong.

[rxdxdz=M=M, + M,
F
Trong do:

e br, a’, 1 a’
M, =b L(rO + CX.Q)XdX = 7°(xf - Z) + gc-b-(P(Xf + E)

2

a

M, = bf[r0 +(c—c,)X,pKdx

1, a’ 1 a’ 1 a’
:—Ebro(Z—Xlz)+§b(C—C1)X1(P(Z—Xf)+§b-cl-¢(§—xf)
= e exo —x?) + Lob(e— ) — &) + 20, P&

2 1 1'(P 4 1 3(P 1 1 8 18_3

2 3

1 a 1 a
=>M=c,.0J+ > b(c - Cl)Xl(P(Z —x2)+ écp-b(C —C,)(X; - E)

ba’ n X I ,
J= 17 : Momen chong udn cia moéng

M=Ph+Q.lo

Phuong trinh can bang mémen:
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c, 9+ 2b(e ~C )X, ¢ ~X0) + S pble-c)(x; 5 =Ph+Qlo

1 1 a® o, 1 s @
=P = E{Q-?-J +Eb(C—Cl)X1(P(Z—X1)+§(ﬂb(C—C1)(X1 —E)—QW} (2.20)

Tir phuong trinh (2.20) ta thiy P phu thudc tuyén tinh vao @ khi bién dan déo la
dai lugng khong d6i nhung x, ban chat lai phu thudc vao ¢ vi thé P Phy thudc
phi tuyén vao ¢.
That vay:
Taco:r=r,+cX,@=r, =1 —CX,Q
Mic khac:  Q=Q, +Q, =rab -} (c—c,)be(;—x,)’
— Q = (rl - CXl([))aV _12 (C - Cl)b(P(az _X1)2
<:>12 (c— Cl)b(P(Z _X1)2 + CX1(Pab -Q(2.21)

rab—Q

== (2.22)

1 a
abcx, + =(c—c,)b(= —x,)’

2 2
Ta xét hé trong trang thai dat nén chi bi chay déo mot phan khi d6 phan lyc nén
1a khac nhau (tai mién déo va mién dan hoi) ttrc 1a goc nghiéng ¢ >0.

Theo (2.21) diéu kién dé ¢ >0 Ia:

rab—Q>0 (2.23)
\ 1 a 2
va abex, +E(C—C1)b(5—xl) >0 (2.24)
Xét dau (2.24)
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2

1 b b a
Eb(c —C)X! + E(c + cl)axl(E (c— cl)Z >0

b? b a’ b
A=—(c+c)a*-a—(c-c)—.—(c-cC
4( ) 2( 1)4 2( )
A =a’b’cc,
a+/c —./c, a

=—<X, <—

X —
S e, T2
Thi (2.23) dugc thod man.

Phuong trinh (2.21) duoc viét lai nhu sau:
1 a 2 a l 2
E(C _Cl)b(P(E -X,)" + ccpab(E -X,) +§a bep —rab+Q=0(2.25)

Phuong trinh ¢6 2 nghiém:

i — — 2
g, — 26 6)(Q-rab)
__ac+¢ | be
' 2c¢c-c, c—c,
Vi didu kién x, > _a Je-ve (2.26)
2 2Jc+,c,

Khao sat sy bién thién cua x; theo ¢

Ta co:

dx {azccl _2(c—c,)(Q-rab) Q- rlab}

do B be be

Vi Q—rab<0nén %<O
do

Vay x; 12 ham nghich bién theo ¢ ting thi x; giam (ving bién dang dugc mo

rong). Thay x; vao (2.20) ta dugc P
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2.5.3. Phwong trinh dwong dan déo trong trwdng hop méng mot phan nhic

Ién khoi nén:

Ta co:
. d
r=r, +CcX.Q khlE—QSXSXl
. a
r=r, +CX,.¢+C.p(X—X,) khi X, <X SE

Vi khi x=%—§ thir=0

Néntaco: O=r, + c(% -&o=>r1, = —c(% 0]

Trong d6: & 1a chiéu dai theo phuong truc x phan c6 phan lyc nén.
Phuong trinh c4n bang lyc theo phuong thang dimg:

[rdxdz=Q

Fl
Trong d6 F; 1a dién tich cua phan dé mong con tiép xic voi nén (phan con lai
cua luc phan bo)

VEé trai co thé tach ra:

Q.=b|

578

(5, +exa)dx=br (¢, =5 ~ &)+ 3 bog) x! (G -2

Q, = b|[r, + X0+ C.o(x —x,)Jix = b [r, + xc,0 + x,0(¢ - ¢, }ix

Qz = bro (% - Xl) + (C - Cl)bxlq')(% - X1)2 + %bcl(P(aZ - XZ)
1 a 1 1
Q:Ql +Q2 = brog_E(C_CJb(P(E_Xl)Z —EbC(Pﬁz _EabC(Pé

a
Thay: r, =co(& - 5) , ta co:
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1 a 1
Q=->(c—c)be(Z —X,)* +beot’ (2.28)
2 2 2
- Phuong trinh mémen ctia phan lyc nén 1dy di v6i tim O cia mong:

[rxdxdz=M=M, +M,
Fl

Trong do:

1 br a 1 a 3
M. =b [ (r, +cx@)xdX = —2| x? — (= —&)* |+ =cbe| X} — (= —
1 2_[(0"' ®) 2|:1 (2 ‘to):|+3 (P|:1 (2 E.’):|
M, =b[[r, + (c—c,)x,0Hx

M, = % b[r, + (c - ¢,)X,¢ + ¢, xoxdx

M = 2b(e—c,)x0 %)~ o(e—e ) —x0) +bope? (G - 5)(2.29)

- Mémen cua lyc ngoai ddi véi tim O:
M=P.h+Qle.

Viy phuong trinh cn bang mémen d6i voi O:

1 a’ 1 a’ 1 a
Zb(c—c )x.o(—=x)=Z0pb(c—c )(— = x3)+ =bcop&*(=-2)=P.h + QL.l.
2( 2 1@(4 0) 3cp( 1)(8 :) 5 @é(z 2) Qle=
_? _o1.tne_ a1 & eyl 2@
P—h{ Q-1+2b(c cl)xlco(4 X) 3(/Jb(c C1)(8 ><1)+2b0<p§ (2 2)}
Tim sy phu thudc cua x; va & theo ¢
a
Ta co: r1:r0+cxl(p=ccp(§—5+xl): (2.30)

Mat khac ta co:
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Q= (c-c)bo(5 ~x)* + bogE’
(2.31)

2

1 1 I c
= Ebclaz(P_Eb(C_Cl) Czl

€= brE-Q=0
Tu do:

= &= {— c-¢ r, i\/ﬂ 7+ 2chcp}i
C o)

C

Vi diéu kién & > 0nén ta co:

§={—C_C1rl+\/c_cl r12+2chgo}i (2.32)
C C o

Thay vao (2.30) ta duoc:

_a o €Ge y 2
X, 2+Cl€0\/ - r’ +2Q.c.0 (2.33)

Thay ¢ va x; vao (2.29), ta duoc P 1a ham phi tuyén cta ¢

2.5.4. Truwong hop nén lam viéc theo mé hinh dan déo Prandtl (¢,=0):
1. Khi méng hoan toan tiép xtc voi nén:

*Khic; =0

Tu (2.26) ta co:

a
x1=—E E\/—( rab —Q) (2.34)

Tu (2.20) ta co:

P:h[ QI+20J+8bcax ——bcxl} (2.35)

Thay (2.34) vao (2.35)

1 1 2C a
=P :H|:— QI +§(r1ab - Q\/b_(p(rlab - Q) + E(rlab - Q):|

Khao sat P theo ¢

Ta cO:
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P_L_ i L rap-@ 2100 g
do h : be

6¢?
~(rab-Q) A=) |
=@, = (2.36)
v Q
-, - 220, 9 (2.37)
2h cJ

2. Khi mét phan méng da nhdéc 1én khoi nén:

* Khi ¢,=0:

‘ . 1br’
Toe(231)tacoé: —=—+brE-Q=0
2 Co

r
SE = Q L1 2.38
5 br,  2co ( )

Mat khac ta co:
a
I, =r, +CX,0=Co(&§— E +X,)

a_Q

Nén: X, =———
2 br Z2co

Tu (2.30) ta co:

P 1.1 . 1 ., 1,4 &}
=+ -Ql-=cJ+=bca’x, —=bex; + —¢&° (= -2
h[ Q 2 8 6 2bc%(2 3)

Khao sat P theo ¢

Ta co:

26



3
d—PzE —Ql+ib Zrlz =0
de h 12 c’op

r

_ 1
= P = 22601}
b
2 2
P, = %_i{Q_Jrlbrl(@ 3} (2.39)
2h  2h|br, 4 bc
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CHUONG 3
KIEM TRA KHA NANG CHONG LAT
CUA MOT SO CONG TRINH CAO

St dung cac két qua di co trong chuong 2 ta tinh toan cy thé cho mot sb
ngdi nha cao song chiéu ngang hep & Ha Noi.

Do 1a cac ngdi nha:

1. Ngoi nha s6 47- Poi Can - Ha Noi.

2. Ngoi nha s6 157 - Nguyén Van Cur - Gia Lam - Ha Noi.

3. Ngoi nha s6 17 - Nguyén Van Cur - Gia LAm - Ha Noi.

4. Ngoi nha s6 52 - Lé Van Huu - Ha Ngi.

5. Ngoi nha sb 4 - Thi Sach - Ha Noi.

3.1. Tom tit cach tinh tai trong gié (Trich TCVN 2737-1995)

3.1.1. Tai trong gi6 1én cong trinh gdm cac thanh phan: ap luc phap tuyén
W,, luc ma sat Wi va ap luc phap tuyén W;. Tai trong gié 1én cong trinh ciing c6
thé quy vé hai thanh phan ap luc phap tuyén W, va Wy

Ap lyc phap tuyén W, dit vao mit ngoai cong trinh hodc cac cau kién.

Luc ma sat W; hudng theo tiép tuyén véi mat ngoai va ty 18 véi dién tich
hinh chiéu bang (d6i véi mai ring cua, lwon séng va mai cé cira trdi) hodc voi
dién tich hinh chiéu dung (ddi v6i tudng c6 16 gia va cac két cau tuong tu).

Ap luc phép tuyén W, dat vao mit trong ciia nha véi tuong bao che khong
kin hodc c6 16 ctra dong md hodc mé thuong xuyén.

Ap luc phap tuyén W,, W, duoc tinh v6i mit can cia cong trinh theo
huéng cac truc X va y. Mit can ctia cong trinh 1 hinh chiéu ctia cong trinh 1én
cac mat vudng goc voi cac truc luong tng.

3.1.2. Tai trong gié gdm hai thanh phan tinh va dong.

Khi x4c dinh 4p luc mit trong Wiciing nhu khi tinh toan nha nhiéu tang cao
dudi 40m va nha cong nghiép mot ting cao dudi 36m véi ty sé dd cao trén nhip

nho hon 1,5 xay dung & dang dia hinh A va B, thanh phan dong cua tai trong gio
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khong can tinh dén.

3.1.3. Gia trj tiéu chuan thanh phan tinh cua tai trong gié6 W & d6 cao Z so
v6i mdc chuan xac dinh theo cong thic:

W=Wykcy

Trong d6: W, _ gia tri cia ap luc gi6 liy theo ban d6 phan ving.

k _hé s tinh dén sy thay doi cua ap luc gié theo do cao.
¢ _hé sb khi dong
y _hé s6 d tin cdy cua tai trong gié y = 1,2.

3.1.4. Gia trj cua ap luc gié W, 1ay theo bang 4.

Phan ving gi6 trén lanh thd Viét Nam cho trong phu luc D. Pudng dam nét
rdi roi 13 ranh gidi gifta ving anh hudng cua bio dugc danh gia 13 yéu hoic
manh (kém theo ki hi¢u vung 1a ki hi¢u A hodc B).

Phan vung ap luc gi6 theo dia danh hanh chinh cho trong phu luc E.

Gia tri ap luc gid tinh todn cia mdt s6 tram quan trac khi tuong vung nui va
hai ddo va thoi gian st dung gia dinh cta cong trinh khac nhau cho trong phu
luc F.

Bang 4- Gi4 tri 4p luc gi6 theo ban dd phan ving ap luc gio trén lanh thd

Viét Nam

Vung ap luc gio | 1 1T vV V
Wo(daN/m?) 65 95 125 155 185

Péi voi viing anh hudng ciia bao duge danh gia 1a yéu ( phu luc D), gia tri
cuia ap luc gio Wo duogc giam di 10 daN/m? d6i vé6i ving I-A, 12 daN/m? déi véi
ving 11-A va 15 daN/m?* d6i vé6i ving III-A.

Pbi v6i vung 1, gia tri ap luc gid Wo lay theo bang 4 dugc ap dung dé thiét
ké nha va cong trinh xdy dung & ving nui, d6i, ving dong bang va cac thung
ling.

Nhitng noi c6 dia hinh phuc tap liy theo muc 6.4.4.
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Nha va cong trinh xdy dung ¢ ving dbi nti va hai dao co cling d6 cao, cliing
dang dia hinh va & sat cach céac tram quan trac khi tuong cho trong phu luc F thi
gia trj ap luc gi6 tinh toan véi thoi gian str dung gia dinh khac nhau dugc lay
theo trj s6 doc 1ap cua cac tram nay ( bang F1 va F2 phu luc F).

Nha va cong trinh xay dung & vung c6 dia hinh phtrc tap ( hém nui, gitta
hai ddy nui song song, cac ctra deo ...), gid tri cua ap luc gié Wo phai 13y theo sd
liéu cua Tong cuc Khi twong Thuy van hodc két qua khao sat hién trudong xdy
dung da duoc xir 1y c¢6 ké dén kinh nghiém sir dung cong trinh. Khi do, gié tri

cua ap luc gio W, (daN/cm?® ) xac dinh theo cong thirc:
W, =0,0613.V;

O day V, : Van toc gié & d6 cao 10m so véi mdc chuan ( véan tde trung binh
trong khoang thoi gian 3 gidy bi vuot trung binh mét 1an trong 20 nim ) twong
g v6i dia hinh dang B, tinh bang m/giay.

3.1.5 Cac gia tri cia hé s6 k ké dén su thay doi ap luc gidé theo do cao so
v6i mbe chudn va cac dang dia hinh. X4c dinh theo bang 5.

bia hinh dang A 1a dia hinh tréng trai, khong c6 hoac rat it vat can khong
qua 1,5m ( bo bién thoang, mit song, hd 16n, déng mudi, canh dong khong co
cay cao,...).

Dia hinh dang B la dia hinh tuong ddbi tréng trai, c6 mot sb vat can thua
thot cao khong qua 10m ( ving ngoai 6 it nha, thi tran, lang mac, rimg thua hodc
rimg non, ving trong cdy thua,...)

Dia hinh dang c 1a dia hinh che chan manh, co chiéu cao vat can sat nhau
cao tir 10m trd 1én (trong thanh phd, trong rimng ram, ...).

Cong trinh dugc xem la thudc dang dia hinh nao néu co tinh chit cua dang
dia hinh d6 va khong thay doi trong khoanh cach 30h khi h < 60m va 2km khi h

> 60m tinh tir mat dén gi6 cua cong trinh, h 14 chiéu cao cong trinh.
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Bang 5: Hé s6 k ké dén su thay doi ap luc gié theo do cao va dang dia hinh.

ang dia hinh A B C
D0 caoZ(
3 1.00 0.80 0.47
5 1.07 0.88 0.54
10 1.18 1.00 0.66
15 1.24 1.08 0.74
20 1.29 1.13 0.80
30 1.37 1.22 0.89
40 1.43 1.28 0.97
50 1.47 1.34 1.03
60 151 1.38 1.08
80 1.57 1.45 1.18
100 1:62 1.51 1.25
150 1.72 1.63 1.40
200 1.79 1.71 1.52
250 1.84 1.78 1.62
300 1.84 1.84 1.70
350 1.84 1.84 1.78
>400 1.84 1.84 1.84

Chd thich

1. Poi véi dd cao trung gian cho phép xdc dinh gid tri k bang cdch ndi suy
luyén tinh cdc gid tri trong bdng 5.

2. Khi xdc dinh tdi trong gié cho mot cong trinh, ddi véi cdc hudng gié
khdc nhau ¢é thé ¢é dang dia hinh khdc nhau.

3.1.6 Khi mit dat xung quanh nha va cong trinh khong bang phang thi méc
chuan dé tinh do cao dugc xéc dinh theo phu luc G.

3.1.7 So d6 phan bo tai trong gid 1én nha, cbng trinh hodc cac ciu kién va
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hé sb khi dong ¢ duge xac dinh theo chi dan cua bang 6. Céac gia tri trung gian
cho phép xac dinh bing phép ndi suy tuyén tinh.

Mili tén trong bang 6 chi hudng gi6 théi 1én nha, cong trinh hodc céu kién.
Hé s6 khi dong duge xac dinh nhu sau:

3.1.7.1 Dbi v6i miat hodc diém riéng 1¢ cta nha va cong trinh 14y nhu hé sb
ap luc da cho (so dd 1 dén so d6 33 bang 6 ).

Gia tri duong cta hé s6 khi dong ung véi chiéu ap luc gié hudng vao bé
mit cong trinh, gia trj 4m tng véi chiéu ap luc gié hudng ra ngoai cong trinh.

3.1.7.2 Pdi v6i cac két cau va cau kién (so d6 34 dén so d6 43 bang 6 ) lay
nhu hé s can chinh dién ¢, va ¢, khi x4c dinh cac thanh phﬁn can chung cua vat
thé tac dung theo phuong ludng gié va phuong vudng goc véi ludng gio, ing
v6i dién tich hinh chiéu cua vat thé 1én mit phang vudng goc voi ludng gio; lay
nhu hé s6 luc nang ¢, khi xac dinh thanh phan démg cua luc can chung cua vat
thé tmg voi dién tich hinh chiéu cua vat thé 1én mat phang ndm ngang.

3.1.7.3 Bdi v6i két cdu co6 mit don gid nghiéng mot gdc a so véi phuong
ctia ludng gié 1y nhu hé sé ¢, va ¢; khi xac dinh cac thanh phan can chung cta
vat thé theo phuong truc ctia no mg voi dién tich mat déon gi6.Nhimg truong
hop chua xét dén trong bang 6 ( cac dang nha va cong trinh khac, theo cac
huéng gié khac, cac thanh phan can chung ciia vat thé theo hudng khac ), hé s6
khi dong phai 14y theo sb liéu thuc nghiém hodc cacchi dan riéng.

3.1.8 Pbi v4i nha va cong trinh c6 16 cira ( cira s0, cira di, 1 thong thoang,
16 14y anh sang ) néu ¢ so dd 2 dén so dd 26 bang 6, phan bd déu theo chu vi
hodc ¢o tuong bang phibrd xi ming va céac loai vat liéu c¢6 thé cho gié di qua (
khong phu thudc vao su cd6 mit cia cac 16 ctra ), khi tinh két chu cua tuong
ngoai, cot, dam chju gio, dd cura kinh, gia tri cia hé s6 khi dong ddi véi tuong
ngoai phai lay:

¢ = +1 khi tinh v&i ap luc duong

¢ = -0,8 khi tinh v&i 4p luc &m

Tai trong gi6 tinh toan & cac trudng trong 1y bang 0,4 W, va & vach ngan
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nhe trong luong khong qua 100daN/m® ldy bang 0,2W, nhung khong duéi
10daN/m’

3.1. 9. Khi tinh khung ngang ctia nha c6 ctra troi1 theo phuong doc hodc ctra
troi thién dinh véi a> 4h ( so dd 9,10, 25 bang 6 ), phai ké dén tai trong gid tac
dung 18n cac cot khung phia don gié va khuat gio ciing nhu thanh phan ngang
cua tai trong gi6 tac dung 1én ctra troi.

Dbi v6i nha c6 mai ring cua ( so d6 24 bang 6 ) hodc co cira troi thién dinh
Khi

a < 4h phai tinh dén luc ma sat W; thay chu cac thanh phan lyc nim ngang
tac dung 1én cira troi thir hai va tiép theo tir phia don gié. Luc ma sat W; tinh
theo cong thirc:

Ws=WoCrk S (7)

Trong d6: Wy - ap Iuc gi6 1ay theo bang 4, tinh bang deca Niuton trén mét vudng;

Ct - hé sd ma sat trong bang 6;

k - hé s ldy theo bang 5;

s - dién tich hinh chiéu bang (d6i v6i mai rang cua, luon séng va
mai ¢ cira troi) hodc dién tich hinh chiéu dung (d6i véi tuong c6 16 gia va cac
két cau tuong tu) tinh bang mét vudng.

3.2 Tom tit cach tinh tai trong dong dit (Trich TCXD224 - 2000)

3.2.1 Khi st dung phuong phap tua tinh, mdi tang duoc xem 1a mot bac tu
do (Xem hinh 11), gid tri ti€u chuén cua tai trong dong dat xac dinh theo cong

thire (5.1) dén (5.3)
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Hinh 10. Pudng cong hé s dong dat

Fe = @Gy (5.1)
H
FoOM ks i=123.. (5.2)
JZ;GJ'HJ'
AFn = 8nI:Ek (53)
O day:

F.. - Tong gié tri tiéu chuan ca tai trong dong dat.

o, - Hé s6 dong dat phy thudc vao chu ky dao dong riéng co ban cua két
cAu, x4c dinh theo hinh 11;

Geq - Téng trong lugng hiéu dung ctua két cau, Geq = Ge ddi v4i hé mot bac
tu do va Geq = 0,85Gg ddi v&i hé c6 nhiéu bac ty do; G 1a téng trong luong dai
dién cua két cau;

Gi, G;j - Trong lugng dai dién tap trung ¢ cao trinh thir 1 va thi j;

Fi - Gia tri tiéu chuan cua lyc dong dat tai diém thi i;

Hi, H;- Chiéu cao tir day dén cao trinh thir i va thi j;

S, - Yéu t6 dong dat bd xung & dinh cdng trinh, ddi v6i nha bé tong cbt
thép cao tang , 1y theo bang 10; dbi v6i nha cao ting khung chén gach, iy
8. =0,2; d6i v6i cac cong trinh khac, ldy 8 =0

AF - Tai trong dong dat dat thém vao ¢ dinh cong trinh;
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Béng 10: Yéu t6 tai trong dong bd xung tai dinh cong trinh, &

Ty(s) T,>14Tg T:<14T,
<0,25 0,08 T, +0,07 Khong xem xét
03+0/4 0,08 T, +0,01
> 0,55 0,08 T, +0,02

O day: T1 - chu ky dao dong co ban ctia cong trinh.

3.2.2 Khi dung phuong phap phd, bé qua hiéu tng xodn cta két ciu, trai
trong dong dat va phan tng ciia két cdu dugc xac dinh nhu sau:

Gia tri tiéu chuan cia tai trong dong dat tai khoi luong i twong Gmg véi
dang dao dong thtr j tinh theo cong thirc:

F. =a,y,X,G, =12, ... N j=1,2,.... m (5.4)

V=R (5.5)

O day:
F;-Gia trj tiéu chuan cta tai trong dong dat tai khdi luong i twong tng véi
dang dao dong riéng thir j ;
o, - Hé s6 dong dét twong tmg véi chu ky dao dong riéng thir j xac dinh
theo hinh 1;
Xii- Chuyén twong d6i ctia khdi luong i twong ung véi dang dao dong
riéng thu j ;
V- Yéu totham gia ddi v6i dang dao dong riéng thi j;
Phan tng cua két cAu: Mémen udn, luc cit, luc doc va bién dang, gy ra

boi tac dong dong dat duoc xac dinh nhu sau:
S=2S;
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O day:

S - Phan tmg tong cong do tai trong dong dat;

S; - Phéan tmg do tai trong dong dat tuong tmg v6i dang dao dong riéng thir
j, chi can xem xét hai hay ba dang dau tién 1a c6 thé thoa man cho cac trudng
hop tong quat, sb dang dao dong xem xét s& ting thém véi cac két cau cd chu ky
dao dong riéng co ban 16n hon 1,5 gidy va két cdu c6 ty sb chiéu cao trén chiéu
rong 16n hon 5.

3.2.3 Khi tai trong dong dat duoc xac dinh theo phuong phap twa tinh, tai
trong tac dong 1én mai nha, tudng chan va 6ng khoi nho ra tir méai can duoc nhan
v6i hé s6 khuyéch dai 1a 3. Tai trong ting thém dugc phan cho mai, khong phan
cho cac tang thap hon. Khi tai trong dugc xac dinh theo phuong phap phd, phan
trén cao trinh mai (tudng vuogt mai) cod thé dugc mo hinh nhu hé mot khoi
luong. P6i v6i cac khung cira troi dung trén méi nha cong nghiép mot ting, hé
s6 khuyéch dai dbi véi tai trong dong dat va cac tic dong can tuan theo cac chi
dan riéng.

3.2.4 Luc cit tai tirng tﬁng dudi tac dong cua tai trong dong dét can duoc
phan bd cho céc ciu kién chiu luc theo céc nguyén tac chung, dudi day 1a mdt s6
nguyén tic co thé ap dyung;

3.2.4.1 Dbi véi cac cong trinh ¢6 san cung nhu san, mai do tai chd hodc
nta ldp ghép, su phan bd c6 thé theo ty 1¢ giita do cimg tuong tmg ciia cac cAu
kién chiu luc;

3.2.4.2 Dbi v6i cac cong trinh c6 san mém nhu san va mai gb, sy phan bd
c6 thé theo ty 1¢ thuan véi khéi luong dai dién ctia cac cau kién chiu luc;

3.2.4.3 Pi véi cac san va mai bé tong cdt thép lap ghép binh thuong, su
phan b c6 thé theo gia tri trung binh gita két qua cua hai cach nhu da noi ¢
trén;

3.2.4.4 Khi tinh dén hiéu tng xodn két cu va chuyén dong thang ding,
két qua thu duoc tir cac phuong phép néu trén duoc diéu chinh theo cac chi dan
& muc 3.2.5 va muc 5.3 cta tiéu chuan nay.
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3.2.5 Khi ké dén hiéu ing xoan két cdu, mdi cao trinh tang c6 ba chuyén
vi, hai chuyén vi tinh tién vudng goc voi nhau trong mot mit phing nim ngang
va mot thanh phan gdc xoay. Tai trong dong dat dugc xac dinh twong Gmg bang
phuong phap phd. Véi nhitng 1y do xac dang, cac phuong phap dun gian khéc
cling c6 thé ap dung.

3.2.5.1 Gia tri tiéu chuan cia tai trong dong dt tai ting th i twong tng

voi dang dao dong riéng thir j dugc xac dinh nhu sau:

iji = antjxjiGi
F; =a,v,X,G, Véii=1,2,..n;j=1,2,...m(5.7)
thi = ajytjxjiGi

O day:

Fgi Fyi Fyi- Cac gid tri tiéu chuan tuwong tGng theo phuong x,phuong y va
thanh phan xodn cua tai trong dong dat tai ting thir i twong ung véi dang dao
dong riéng thur j;

Xii, Yiji- Chuyén vi twong d6i cta trong tim tang thir i theo phuong X va y
tuong ung véi dang dao dong riéng thir j;

¢;,- Goc xoan tuong dbi cua tang thir i twong Gng véi dang dao dong riéng
thu j;

ri- Ban kinh quay cta ting thir i, bang cin béc hai cta ty s6 giita mén men
quan tinh khéi luong tang th i va khoi luong tang;

Yy Yéu t6 tham gia ctia dang dao dong riéng thir j khi tinh dén hiéu ung
ctia xodn, dugc xac dinh bang cach sir dung cong thirc ( 5.8 ) hodc (5.9 ).

Khi ké dén tac dong dong dat theo phuong x:
ix G,

Vi = (5.8)
Z(xz +YZ+0%r7)G

]II

Khi ké dén tac dong dong dat theo phuong y:
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Zl:inGi
WE T (5.9)
Z(in +in +¢ I )Gi

jii
i=1

3.2.5.2 Khi ké dén hiéu uing xoan, phan mg tong cong do tia trong dong

dat duoc xac dinh theo cong thtc:
S= ZijijSk (5.10)

- 0,02(L+ A, )\
K (@=22) + 0,011+ 1, )2 A,

(5.11)

O day:

S- Phan tng téng cong sinh ra do tai trong dong dat co ké dén hiéu umg
X0an;

Sj, Sk - Céac phan ung sinh ra boi tai trong dong dat twong tmg voi dang dao
dong riéng tht j va k, cac dang dao dong duoc xem xét ¢o thé 1y tir 3 dén 5
dang dau tién cua dao dong theo hai phuong vudng goc véi nhau trong mit
phang nam ngang va dao dong xoan;

P Yéu td déng thoi gitra dang dao dong riéng thir j va tha k;

A, - Ty s phan tram cta chu ky dao dong riéng thu k twong tng véi chu ky
dao dong riéng thur j.

NOGi chung, anh hudng sy 1am viéc dong thoi cua dat nén va két cau khong
can xem xét trong phan tich va tinh toan khang chan. D6i v6i nha bé tong cot
thép co6 161 hodc méng be, xay dung trén dat nén loai T hodc IV, néu tuong tac
giita dat va két ciu duyc tinh dén thi tai trong dong dat duoc tinh trén co so clia
gia thiét mong ctimg co thé bi sai sd tir 10% dén 20%. Sai s6 duoc xac dinh

thong qua két qua tinh lyc cit ting dudi cing.
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3.3 Hé s6 chdng lat ciia ngdi nha sb 476 - Poi Can - Ha Noi

5 vj‘»*;’-—-—— =

Chiéu cao : 9 tang  Chiéurong : 4m Chiéu dai: 20m
Dia hinh xung quanh: Bén phai - C6 ngdi nha 2 tang

Bén trai - C6 ngdi nha 3 tang
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3.3.1 Mo ta cong trinh

Chiéu cao: 29,7m

Chiéu rong: 4m

Chiéu dai: 20m

Mong hop chiéu sdu chon mong 2m

Nha xay dung & dia hinh dang C thudc ving IIB theo ban db phan ving ap luc
gio trong TCVN 2737 - 1995

3.3.2 Xc dinh céc thong s co ban:

Trong luong mong hop: 100T

Trong lugng phan than: 96 x 9= 864T
Trong luong toan nha:  964T.

D0 cao cua trong tam nha:

_ 864x16,85+100x]
964

I =15,2m

Ap lyc gi6 1én nha:
P = W,kcA

Trong do:

A: Dién tich don gi6

k: Hé s6 phu thudc d6 cao

Véi dia hinh dang C: k =0,74 khi h = 10 ¢én 15m
k=0,8 khi h =15 dén 20m
k = 0,89 khi h = 20 dén 30m

W - 4p luc gid tiéu chudn, img véi ving IIB W, = 95daN/m?

c-H¢ s6 khi dong, madt don gié ¢ =108, mat khuét gi6 c=-0,6

Twr do ta co:

Téng ap luc gié 1én phan tudng trong khoang chiéu cao tir 10m dén 15m la:
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P;=95x0,74x1,4x100x1,2=11,8(T)

Téng ap luc gi6é 1én phan tudng trong khoang chiéu cao tir 15m dén 20m la:
P,=95x0,8x1,4x100x1,2=12,77(T)

Téng ap luc gi6 1én phan tuong trong khoang chiéu cao tir 20m dén 29,7m la:
P;=95x0,89x1,4x194 x1,2=27,55(T)

(Khéng tinh dp liec gié 1én phan nha bi che khudt boi nha bén canh)

Piém dit cua tai trong gio:

_ 11,8x125+12,77X17,55 + 27,55x24,85

h + 2 =22,25(m)
52,12
Momen quan tinh chéng udn ctia mong:
3
12294 _ 106 66m
12
Hé s6 nén Winkle: ¢ = 1000T/m’
Cuong do chay déo cua dit:  r = 22T/m?
3.3.3 Kiém tra 6n dinh
1. Truwong hop nén tuyét doi cimg
Theo (2.3) ta co:
= Qa _ 964 x4 _ 86,65(T)
2h  2x22,25
Hé s6 an toan: k = % =166 >15—= Dam bao an toan.

2. Truong hop nén dan hoi

Theo (2.13) ta co:

p _Qa (1_3@ _ 964xd 3\/ %64x152 ) _ 6c 00Ty
2h ¢ 2x22,25" 10000x106,06

Hé sb an toan: k = 65—’82 =1,26 <1,5= Khong dam bao an toan

3. Trueomg hop nén dan déo Prandtl, khi méng hoan toan tiép xiic véi nén
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Theo (2.37) ta co:

P a(r,ab-Q) 12 /gl _ 4x22x4x20-964 (s 964x15,2 )=
" 2h 2x22,25 10000 x106,66
=54,38T
A A . 54 38
Hé s0 an toan: k = =1,04 <1,5 Khong dam bao an toan
52,12
4. Truong hop nén dan déo Prandtl, khi méng nhdc lén khéi nén:
Theo (2.39) ta co:
Q1[0 1, 10l
" 2h  2h|br, 4 bc
) 964 x4 1 964 1X20X22(12X964X15,2)% _36.9T
2x22 25 2X22,25| 20x22 4 20x10000
A Z . 36,9 . . .
H¢ so an toan: k= ﬁ =0,7 <15= Khong dam bao an toan.

3.3.4 Ki¢ém tra hé so6 chong lat khi chiu tii trong dong dat.

1. Xac dinh tai trong dong dat.

Coi cong trinh c6 mdt bac tu do.
Tong khdi lugng G = Q = 964(T) va dit tai cao trinh 1 = 15,2m.
Theo TCXD 224 - 2000 ta co:
Luc ngang tac dung lén cong trinh tai cao trinh 15,2m la:
P=a,_G
V61 o, dugce x4c dinh theo hinh 10:
Cong trinh 14 nha dan dung nén thudc cong trinh cdp 3 tinh theo chu ky lip
< 200 nim nam trén dia ban Ha Noi nén c6 cap dong dat thiét ké 1a cap 7.
Voi:
- Cap dong dat thiét ké cap 7 ta co:
o, =0,08.

42



- Loai dia diém xay dung loai VI, dong dat gﬁn ta co:
T,=0,65

- Chu ky dao dong cua cong trinh tinh gan dung

T-004-1—00422" 0504

JL Ja
- Theo hinh 10 ta c6:

T 065
0 = (22)°° G, = (———-)"*.0,08 = 0,08

Vay ta c6: P=0,08 x 964 =77,12(T)

2. Xdc dinh hé s6 chong lit .

* Khi nén ctng tuyét doi:

. 86,65x22,25

= =16,4>15=DPam bao an toan
7712x15,2

* Khi nén dan hoi:

. 6589x22,25

= =1,26 <1,5= Khong dam bao an toan
7712x15,2

* Khi nén dan déo Prandtl mong hoan toan ti€p xuc véi nén:

. 5438x22,25

= 1,032 <1,5= Khong dam bao an toan
7712x15,2

* Khi nén dan déo Prandtl mong khong hoan toan ti€p xic voi nén:

«_ 369x22,25

= =0,7 <<1,5= Khong dam bao an toan.
77,12x152
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3.4 Hé s6 chong lat ciia ngdi nha s6 157 - Nguyén Vin Cir - Gia Lam -
Ha Noi.

Chiéu cao: 8 ting Chiéu rong: 3,3m Chiéu dai: 16m
Pia hinh xung quanh: bén phai - tréng  bén trai: - C6 ngdi nha 5 tang

3.4.1 Mo ta cong trinh :

Chiéu cao: 26,4m
Chiéu rong: 3,3m
Chiéu dai: 16m

Moéng hop chiéu sau chon méng 2m
Nha xay dung & dia hinh dang C thudc ving IIN theo ban d6 phan ving ap
luc gi6 trong TCVN 2737 - 1995

3.4.2 Xdc dinh cic théng sb co bén:

Trong luong mong hop: 60T
Trong luong phan than: 63,36x8=506,88t
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Trong lugng toa nha: 566,88T
Do cao cua trong tdm nha:

| 506,88x15,2 + 60x1

=13,7m
566,88

Ap luc gi6 1én nha:
P = W,kcA

Trong do:
A: Dién tich don gi6
k: Hé s6 phu thudc dé cao
Vi dia hinh dang C: k =0,47 khi h = 0 d¢én 3m
k =0,54 khi h =3 dén 5m
k =0,66 khi h=5 dén 10m
k=0,74 khi h=10 dén 15m
k =0,8 khi h =15 dén 20m
k = 0,89 khi h = 20 dén 30m
W, - ap luc gio tiéu chuén, ing véi ving IIB W, = 95daN/m®
c - H¢ s6 khi dong, myat don gi6 ¢ =+0,8, mat khuét gi6 c=-0,6
Tur do ta co:
Téng ap luc gié 1én phan tudong trong khoang chiéu cao tir 0m dén 3m 1a:
P, =95x0,47 x0,8 x48 x 12 = 2,05(T)
Tong ap luc gi6é 1én phan tudng trong khoang chiéu cao tir 3m dén 5m 1a:
P,=95x0,54x0,8x32x1,2=157(T)
Tong ap luc gi6 1én phan tudng trong khoang chiéu cao tir 5Sm dén 10m 1a:
P;=95x0,66 x0,8x80x1,2=481(T)
Tong ap luc gi6 1én phan tudng trong khoang chiéu cao tir 10m dén 15m la:

P,=95x0,74x0,8x80x1,2=5,4(T)
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la;

Tong ap luc gi6é 1én phan tudng trong khoang chiéu cao tir 15m dén 20m la:

Ps=95x0,8x1,4x1,2=10,2(T)

Téng ap luc gié 1én phan tudng trong khoang chiéu cao tir 20m dén 26,4m

Pe=95x0,89x1,4x102,4 x1,2=14,54(T)

Vay tong ap luc gid trén toan nha 1a:

P =

2,05+157+4,81+54+10,2 + 14,54 = 38,57(T)

(Khéng tinh dp lyc gié 1én phan nha bi che khudt boi nha bén canh)

Diém dit cua tai trong gio:

h =

2,05x1,5+1,57x4 + 4,81x 7,5+ 5,4x12,5 +10,2x17,5 4+ 14,54%23,2

38,57
=18,3(m)

MoOmen quén tinh chong uén ciia mong:

J:

16x3,3°

=47,91m*

Hé s6 nén Winkle ¢ = 10000T/m?

Cuong do chay déo cua dat r, = 22T/m?

3.4.3 Kiém tra 6n dinh

1. Truong hop nén tuyét doi cung:

Theo (2.3) ta co:

_ Qa_566,88x33

th =

=5112(T)

2h  2x183
51,12

Hé s an toan: k="-=132<15= Khong dam bao an toan

2. Truong hop nén dan hoi khi méng bi nhdc 1én khéi nén:

Theo (2.13) ta co:

t

/ ) _ 566,88x3, 3 \/ 566,88x13,7 ) = 38.04(T)
2x18,3 10000x47.91
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Hé sb an toan: k = % =1,03 <15 = Khong dam bao an toan.

3. Truwong hop nén dan déo Prandtl, khi mong hoan toan tiép xtic v&i nén:

Theo (3.7) ta co:

P _ a(rab-Q) (-2 QI) _ 2,2(22x3,3x16 —566,88) 1+ 566,88x13,7 )=
! 2h \cJ 2x18,3 10000x47,91
=38,9(T)
A A : 38,6 T ‘
Hg s0 an toan: K=——=1<15= Khong dam bao an toan.

4. Trivong hop nén dan déo Prandtl, khi mong nhac 1én khéi nén

Theo (2.39) ta co:

2 2
P, _Qa_1]Q lbrl(&Ql)A
2h  2h|br, 4 bc
2
- 56688 x3,3 B 1 566,38 N £X22X16(12X566,88X13,7)% _ 24,497
2x18,3 2x18,3| 16x22 4 16x10000
Hé sb an toan: k = % =0,63 <<1,5= Khong dam bao an toan.
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3.5 Hé s6 chdng lat ctia ngdi nha sb 17 - Nguyén Vin Cir - Gia Lam —

Ha Noi.

Chiéu cao: 9 tang ~ Chiéu réng: 3,5m Chiéu dai: 18m
Dia hinh xung quanh: Bén phai - ¢6 ngdi nha 2 tang
Bén trai - ¢é ngdi nha 5 tang
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3.5.1 Mo ti cong trinh:

Chiéu cao: 29,7m
Chiéu rong: 2,5m
Chiéu dai: 18m

Mong hop chiéu sdu chon méng 2m
Nha xay dyng & dia hinh dang C thudc ving IIB theo ban dd phan ving ap
luc gi6 trong TCVN 2737- 1995.

3.5.2 Xac dinh cédc thong sé co ban

Trong luong méng hop: 78,75(T)
Trong lugng phan than: 75,6x9=680,4(T)
Trong lugng toan nha: 759,15(T)

D0 cao cua trong tam nha:

| _ 680x16,85 + 78,75x1

=15,2(m)
75915

Ap luc gi6 1én nha:
P = W,kcA

Trong do:
A: Dién tich don gi6
k: Hé s6 phu thudc do cao
Vi dia hinh dang C:
k=0,66 khih=5 dn 10m
k =0,74 khi h=10 dén 15m
k = 0,8 khi h = 15 dén 20m
k = 0,89 khi h =20 dén 30m
W - ap luc gi6 tiéu chudn, tng voi ving IIB Wy = 95daN/m?

C - Hé s khi dong, mit don gié ¢ =+0,8, mat khuat gi6 ¢ = -0,6.
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Tur do ta co:

Téng ap luc gi6 1én phan tuong trong khoang chiéu cao tir Sm dén 10m la:
P, =95x0,66x0,8x90x1,2=5,41(T)

Téng ap luc gi6 1én phan tuong trong khoang chiéu cao tir 10m dén 15m la:
P,=95x0,74x0,8x90x 1,2 =6,1(T)

Téng ap luc gi6 1én phan tuong trong khoang chiéu cao tir 15m dén 20m la:
P;=95x0,8x1,4x90x1,2=11,5(T)

Tong ap luc gi6é 1én phan tudng trong khoang chiéu cao tir 20m dén 30m la:
P,=95x0,89x14x174,61x1,2=24,8(T)

Vay tong ap luc gid trén toan nha 1a:
P=541+6,1+115+24,8=47,81(T)

(Khéng tinh dp liec gié 1én phan nha bi che khudt béi nha bén canh)

Diém dit cua tai trong gio:

~ 5,41x7,5+6,1x12,5+11,5x17,5+ 24,8x24,85

h +2=21,54(m)
47,81
Mo6men quan tinh chong uén ctia mong:
3

121885 6 31(m)
Hé s6 nén Winkle ¢ = 12000T/m?
Cudng do chay déo cia dat : r, = 23T/m’
3.5.3 Kiém tra 6n dinh
1. Trueong hop nén tuyét doi cimg
Theo (2.3) ta co:

= Qa _ 759,15x3,5 _ 62,81(T)
2h 2x2115
A A ‘ 62,81 NPT ‘

Hé s6 an toan : k=-——-=1,31<15= Khong dam bao an toan
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2. Truweong hop nén dan hoi khi mong bi nhdc 1én khéi nén

Theo (2.13) ta co:

p. ( B ) _ 759,15x%3, 5 _, 759,15x15,2 ) = 47.33(T)
cJ 2x2115 12000x64,31
Hé sb an toan: k = L’Si =0,99 <1,5= Khong dam bao an toan

3. Trudng hop nén dan déo Prandtl, khi méng hoan toan tiép xtic véi nén:

Theo (2.37) ta co:

P _ a(rab—Q) (1-: /QI) _ 3,5%(23x3,5x18 — 759,15) (s 759,15x15, 2) _
" 2h cJ 2x21,15 1200x64,31

— 43,01(T)

Hé s6 an toan: k = 43,01 =0,
47,81

4. Trivong hop nén dan déo Prandtl, khi mong nhac 1én khéi nén:

Theo (2.39) ta co:

@ _i|:Q2 + lbrl(&gl)%}

™ 2h 2h|br 4

_TS915X35 1 [75915° 1 oq0012X75015x15.2,5 )
"7 2x215  2x2115| 18x23 4 18x1200
= 28,08(T)

Hé sb an toan: k = % =0,58 <<1,5= Khong dam bao an toan.
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3.6 Hé s6 chong 14t ngdi nha s6 52 - Lé Vin Huu - Ha Ngi.

Chiéu cao: 8 tang ~ Chiéu réng : 3,4m Chiéu dai: 24m
Pia hinh xung quanh: bén phdi - ¢é ngdi nha 3 tang(dang phd)

bén trai - cé ngéi nha 6 tang.
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3.6.1 Mo ta cong trinh

Chiéu cao: 26,4m
Chiéu rong: 3,4m
Chiéu dai: 24m

Mong hop chiéu sdu chon méng 2m
Nha xay dyng & dia hinh dang C thudc ving IIB theo ban dd phan ving ap
luc gi6 trong TCVN 2737 - 1995

3.6.2 Xac dinh cic thong sé co ban

Trong lugng moéng hop: 106 (T)
Trong lugng phan than: 97,92 x 8 =783,36 (T)
Trong luong toan nha: 889,36 (T)

D0 cao cua trong tam nha:

| _ 78336x15,2 +106x
889,36

=13,5(m)

Ap luc gi6 1én nha:
P =W, kcA

Trong do:
A: Dién tich don gi6
k: Hé s6 phu thudc do cao
Vi dia hinh dang C:
k=0,74 khi h = 10 dén 15m
k = 0,8 khi h = 15 dén 20m
k = 0,89 khi h =20 dén 30m
W - ap luc gi6 tiéu chudn, tng voi ving IIB Wy = 95daN/m?
¢ - Hé s6 khi dong, mit don gid ¢ =+0,8 mit khuat gid ¢ =-0,6

Tw do6 ta co:
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Tong ap luc gi6é 1én phan tudng trong khoang chiéu cao tir 10m dén 15m la:
P,=95x0,74x0,8x120x 1,2 =8,1(T)

Téng ap luc gi6é 1én phan tudng trong khoang chiéu cao tir 15m dén 20m la:
P,=95x0,8x1,4x120x1,2=15,3(T)

Téng ap luc gi6 1én phan tuong trong khoang chiéu cao tir 20m dén 264m la:
P;=95x0,89 x1,4x153,61,2=21,81(T)

Vay tong ap luc gid trén toan nha 1a:
P=8,1+153+21,8=45_21(T)

(Khéng tinh dp lyc gié 1én phan nha bi che khudt boi nha bén canh)

Piém dit cua tai trong gio:

L8125 +15,3;<512,15 +218IX23.2 | 5 _ 21.35(m)

Mo6men quén tinh chong uén ciia mong:

3
3= 24x3,4 _78,6(m")
12
Hé s6 nén Winkle ¢ = 15000 (T/m°)
Cuong do chay déo cua dat ry 22(T/m?)

3.6.3 Kiém tra 6n dinh

1. Trieong hop nén tuyét doi cimg.

Theo (2.3) ta co:

- Qa 889,36x3,4 _ 70,81(T)
2h 2x21,35
Hé s6 an toan: k = @ =156 >1,5 = DPam bao an toan.

2. Truong hop nén dan héi khi méng bi nhdc 1én khéi nén.

Theo (2.13) ta co:

_[Ql, _889,36x3,4 889,36x13,5
P ( o1’ ax213s Y 1s000x786) ~ 2240
2x21,35 15000x78,6
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Hé sb an toan: k = i% =122 <1,5= Khong dam bao an toan

3. Truwong hop nén dan déo Prandtl, khi mong hoan toan tiép xtic v&i nén:

Theo (2.37) ta co:

p. = a(rab - Q)(l— , /gl) _ 3,4(22x3,4x24 — 889,36)(1_ ; }889,36X13,5) _
2h cJ 2x21,35 15000x78,6

=56,47(T)

34,04

Hé s6 an toan: k = =0,75 << 15 = Khong dam bao an toan.
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3.7 Hé s6 chong 14t ngdi nha sb 4 - Thi sach - Ha Noi.

Chiéu cao: 9 ting Chiéu réng: 3,6m Chiéu dai: 28m
Dia hinh xung quanh: Bén phdi - c6 ngéi nha 3 tang
Bén trai - cé ngédi nha 3 tang.
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3.7.1 Mo ta cong trinh

Chiéu cao: 29,7m
Chiéu rong: 3,6m
Chiéu dai: 28m

Mong hop chiéu sdu chon méng 2m
Nha xay dung ¢ dia hinh dang C thudc ving IIB theo ban do phaa ving ap
luc gi6 trong TCVN 2737 - 1995

3.7.2 Xac dinh cic thong sé co ban:

Trong luong moéng hop: 131(T)
Trong lugng phan than: 121 x 9 = 1089(T)
Trong Iuwgng toan nha: 1220(T)

D0 cao cua trong tam nha:

I__1089X16,85+131X1

=1514m
1220

Ap luc gi6 1én nha:
P = W,kcA

Trong do:
A: Dién tich don gi6
k: Hé s6 phu thudc dd cao
V6i dia hinh dang C: k =0,74 khi h =10 dén 15m
k=0,8 khi h =15 dén 20m
k = 0,89 khi h =20 dén 30m
Wo: Ap luc gi6 tiéu chuan, tng véi ving IIB W, = 95daN/m?
C- Hé sd khi dong, mat don gié c=+-0,6
Tu do6 ta co:
Téng ap luc phan tudng trong khoan chiéu cao tir 10m dén 15m 1a:

P;=95x0,74x1,4x140x 1,2 =16,52(T)
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To6ng 4p luc phan tudng trong khoan chiéu cao tir 15m dén 20m la:
P,=95x0,8x1,4x140x 271,6 x 1,2 =38,57(T)

To6ng 4p luc phan tudng trong khoan chiéu cao tir 20m dén 30m la:
P;=95x0,89x1,4x371,6x1,2=238,57(T)

Vay tong ap luc gio trén toan nha 1a: P = 16,52 + 17,87 + 38,57 = 72,96(T)

(Khéng tinh dp lyc gié 1én phan nha bi che khudt boi nha bén canh)

Piém dit cua tai trong gio:

he 16,52x12,5 +17,8;;(1976,5 +38x57x24,85 +2=22,25(m)

MoOmen quén tinh chong uén ciia mong:

h
_ 2833 103 86m-
Hé s6 nén Winkle ¢ = 15000T/m?
Cuong do chay déo cua dat r, = 22T/m?

3.7.3 Kiém tra 6n dinh

1. Truong hop nén tuyét doi cung

Theo (2.3) ta co:

o Qa _ 1220x3,6 _ 98,69(T)
2h 2X22.,25
Hé sb an toan: k = @ =1,35 <15 = Khong dam bdo an toan.

2. Truong hop nén dan hoi

Theo (2.13) ta co:

P, Qa(l / )_36X(22X3 ,6X28 — 1220)( .| 1220x15,14 ) = 80,07(T)
2X22,25 15000 x108,86
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62,58

Hé sb an toan: k = =0,85 <15 = Khdng dam bdo an toan.

4. Trwong hop nén dan déo Prandtl, khi mong nhac 1én khéi nén:

Theo (2.39) ta co:

o _Qa_1 {QZ +;br1(@)%}
4 bc

" 2h 2h|br
2
- 1220x3,6 B 1 1220 +EX X22(12x1220X15,14)% _ 42137
2X22,25 2x22,25| 28x22 4 28x15000
A X . 4213 A , , \
H¢ s0 an toan: k = —-—— = 0,58 << 1,5 = Khodng dam bao an toan.
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3.8. Két luan chuwong.

Cac vi du tinh toan trén cho théy hé sb an toan vé 6n dinh téng thé cua céc
cong trinh cao trong cac trudng hop nén khac nhau déu thap k < 1,5. Diéu d6
dan dén cac cong trinh c6 thé bi mit 6n dinh tong thé khi chiu tai trong ngang
(gi6) khi d6 cong trinh sé& bi pha hoai cho du ta c6 gia cd cong trinh that tt, that
tén kém bai vi cac yéu té anh huong dén sy 6n dinh tong thé cua cong trinh
khong phai 1a d6 cing ctia ban than cong trinh (c6 thé coi 1a tuyét ddi cimg) ma
la: Tai trong ngang, nén dat va kich thudc hinh hoc cta cong trinh (Chiéu cao h,

bé rong a va chiéu dai b).
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CHUONG 1V:
DANH GIA KHA NANG CHONG LAT KHI
KE DEN CAC YEU TO NGAU NHIEN

Trong thuc té xay dung thi cac dic trung cua nén dat 1a do thuc nghiém vi
vay khong tranh khoi c6 sai sb, ddng thoi trong qua trinh tinh toan ta thira nhan
mot s6 gia thiét dé don gian hoa nhu tinh dan hoi, tinh déng chat v.v. nén ciing
khong tranh khoi sai so.

Mit khac, ngay nay nhiéu nudc trén thé gidi da quy dinh tinh toan cong trinh
theo do tin cay, hy vong sat véi thuc té hon vi no ké dén céc sai 1éch so voi gia
tri trung binh. Ho thay cac gia tri dinh luong bﬁng hé s6 bai cac gia tri xac Sut.

Trong chuong nay ciing chi 1a thir nghiém budce dau xét kha ning chbng 1at
clia cong trinh cao trén cac nén khac nhau khi ké dén cac yéu to ngau nhién.

4.1. Phwong phap giai.

Theo ly thuyét do tin ciy thi phuong trinh tong md men bang 0 1a mit
gidi han nén ta dat:
M=M - M,
hoac M =Pp.h-p.h
Muén cho cong trinh on dinh ta phai c6 M > 0.
Vay ta tinh xac suat P(M > 0) théng qua chi s6 do tin cay B

U
p=te
O

Theo tiéu chuan thiét ké hién hanh p > 4.

Dung phuong phép tuyén tinh hoa dé linh chi s6 do tin cay (3 trong d6 cac gia
tri ky vong toan ( gié tri trung binh ) va d¢ Iéch chuan ( d6 léch quan phuong )
duoc xac dinh nhu sau:

Ky vong toan: Fha = Fhae, = Hu,

Do léch chuan: EEIN A

X&c sut an toan dugc tinh theo cong thic:

PS:I'Pf
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Trong d6 Ps va Bco quan hé theo bang sau:

B

2,25

3,25

3,75

4.25

4,75

5.25

P+

10

10°3

10

10°

10°®
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~ Sirdung cac két qua tinh todn & trén ta tinh xac suat an toan ( Chi sb do
tin cdy ) cho mot sé cong trinh trong cac trudng hop: Nén ctng, nén dan hoi
va nén dan déo.
4.2. Cac vi du tinh toan.
4.2.1. Ngbi nha s6 476 - Poi Can - Ha Ndi
Theo két qua cua vi du tinh toan 6n dinh ¢ trén ta co:
Céc gia tri trung binh:
1, =15,2m, g1, =22,25m, p, =5212T, i = 964T, p1, =4m
41, =20m g, =10000T /m? 4, = 22T /m?

Céc d6 léch chuan ta lay nhu sau:
o, =05m, o, =1m, o, =7,8T, 0, =20T, o, =0,05m, 5, =0,1m, o, = 2000T /m3,

o, =4T/m?,
1.Khi nén cieng tuyét doi

Theo (2.3)tacé: M= %—Ph

_ Hota Lol = 964x4 _ 52,12x22,25=768,33Tm

= Uy = 5 — HpHy

M _a_4_, M _Q %4 o
Q 2 2 ca 2

M _ 95 M_ h sog0T,

5 oh

= o, =+/(2x20)? + (482x0,05)? + (22,25x7,8)° + (52,12x1)? =187,13Tm,

2. Trwong hep nén bién dang dan héoi.

Theo (2.13) ta co: m=2_09, @—Ph
2 2\ cb

=g = 964x4 964 5 [12x964x15,2 _5212%22.25 = 306,38Tm
2 2 10000x20
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M _a 2 [12Q1 4 2 \/12x964x15,2_136
aQ 2 3V cd 2 3V 20x0000

alvl Q 964_ 1827

aM Q 12Ql 964 12x964x15,2
< ' ~7,96T,
cb 10000x20
aM Q {12Q 964 /12x964x1542 _0.015m*.
10000x20

oM _Q [12Q1 964 \/ 12x964
oc 6 Vchl> 6 |20x10000x15,2*

=1012T,

oM =—-h=-22,25m,— M =—-P=-5212T.
P oh

o _ |@36x 20)? + (482x0,05)2 + (7,69x 0,1)2 + (0,015 x 2000)?
M +(1012x0,5)? +(22,25x 7,8)% + (52,12 x1)?

= f= —306'58 =163<4
187,3

3.Tr-éng hip nOn biOn ding theo m« hxnh ®un dio Prandtl

a. Khi mang topn tiOp x6c vii nOn
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Theo (2.37 ) taco: M =(W)(1—s\/g)—lvh}

= :22><4><20—964 4_3[12><964><15,2 5212%22.25 =50 28Tm
2 10000x 20

%:1 is @_a 1+1rlb ilz =

0Q 2|3V bc 3 bcQ

l £3/12x964x15,2_4 1+122x203’ 12x15,2 : — _165m

2|3 20x10000 3 20x 22 x 946

8M 1 or, b—rb3’ 20l _Q|=

a2 bc

E 2x20><22x4—22x2031/w—964 =1067,24T

2 20x10000

oM l[rlaz_z 12QI Q, 12Q}

_ra3 - =
b 2 3t ch*

22><42——22 43 /12><964><125 964 f12><964><1245 _140.2T
2 10000x 20 10000x% 20
M3 (a2 |1 (22,420 06y X BEIZS |7y,
o 20x10000
m_1 azb—ab3‘/12QI _1 42x22—4x223‘/w =121,68m°,
o, 2 bc 2 20x10000

M1 Q-raby 12Q —L(964-22x4x 202X _ _ga367
ol 6 6 20x10000x15,2
oM oM

—=-h=-22,25m,— =-P =-52/12T.
oP " oh

o |@65x 20)° +(1067,24x0,05)” + (140,2x0,1)* + (0,127 x 2000)*
M +(—8,36x0,5)% + (121,68 4)* + (22,25% 7,8)% + (52,12 x1)?
50,28

= pf=——-=0.086<4
581,72

=581,72Tm.
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b. Khi mét phCn mang nhEc 12n khai nOn

Theo (2.39) ta co:

@—1 QL1 br(m'fs _Ph
1 r\1 bc

— 20 22
20x10000

964><4 1 9642 12x964x12,5
20x 22 4

%
j —5212x22,25=-27857Tm

u, < 0, ching t6 md men lat Ién hon mé men chdng lat, song nha chua 14t 14 vi
trong tinh toan ta lay tai trong ngang lén nhét theo tiéu chuan ( trong thuc té
cong trinh chua gip ). Tuy nhién qua tinh toan ta thay kha ning cong trinh bj lat
1 rat 16n.

1. SO SANH XAC SUAT CHONG LAT VA HE SO CHONG LAT.

Ta thay gitra hé s6 an toan chéng lat va xéac suat chéng lat cd sy twong
quan: Hé s an toan Ién thi chi sé d6 tin cay lén.

Tuy nhién khi dung chi sé d6 tin cay B ta thiy n6 giam mot cach nhanh
va rd rét hon hé sé an toan kg néu di tir nén cirng sang nén dan hodi va dan déo.
Bai vi trong cac nén dan hoi va dan déo thi cac yéu té cua nén c6 anh huong Ién
trong khi cac yéu t6 do lai ¢ nhiing sai s6 dang ké trong qua trinh tinh toan.

2. KET LUAN.

DUng xac suat chong lat ciing danh gia duoc mic d6 khdng an toan hay
an toan nhu hé s6 an toan. Nhung néu ding xac suat chong lat con c6 kha ning
thé hién gan dang hon qua trinh 1am viéc caia céng trinh vi c6 ké dén cac
yéu t6 sai léch ngiu nhién. Pong thoi ciing chi ra cho chlng ta thady mot sé bién
phap 1am tiang kha niang chdng lat cho cong trinh chiang han cin nang cao trinh
d6 tinh toan ciing nhu trinh do khao sat, thi cong dé 1am giam nhiing sai sé qua

d6 lam tang xac suat chong lat.
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KET LUAN VA KIEN NGHI

1. B6i véi cac cong trinh cao trén nén bién dang thi viéc xét dén 6n dinh tong
thé 1a rat can thiét, bién dang cta nén da 1am giam kha nang chéng lat cho cong
trinh.

2. Do thiéu hiéu biét va do budng long quan Iy xay dung ma & Ha Noi da xay
dung nhiéu nha cao c6 chiéu ngang hep, sau khi tinh toan kiém tra thay hé s an
toan chdng lat quéa thap.

3. CO6 nhiéu phuong phap lam ting kha ning chdng lat song théng thuong véi
cong trinh cao ngudi ta cam sau vao long dat mot sé tang va ding mong coc dé
tang md men chdng lat cho cong trinh. Dang méng bé trén nén coc thi kha ning
chéng lat kém, chi chiu tai trong thang ding tét ( chdng 1an tét).

4. Nha c6 chiéu rong tir 3m dén 4m mong khong bam siu vao nén dat thi chi
nén xay tir 3 dén 4 tang cao, thanh phd nén cé nhitng quy dinh vé chiéu cao hop
ly ciia cac nha xay trong thanh phd vai chiéu ngang hep.

5. Nén dét va tai trong mang dic trung ngiu nhién rd rét, nghia 1a phuong sai
dang ké. Dé danh gia chinh xac do an toan chdng lat thi dang ly thuyét do tin
cay 1a hop Iy va rd rang nhat.

6. Do an toan thap, song hién cac ngdi nha trong cac vi du tinh toan van ton tai
bai vi:

Khong an toan 12 vai tai trong tiéu chuan nghia 1a cap gié hay cap dong dat
thiét ké lay theo chu ky lap dai, con hién nay tai trong ngang thap thi nha khong
lat.

Bang cach giam tai trong ngang ta sé ting duoc hé s6 chong lat hay do tin
cay chéng lat, song giam tai trong ngang thi thoi gian sir dung an toan cta cong

trinh giam vi chu ky lap ngén, diéu d6 rat nguy hiém doi véi ngudi st dung.
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