_ CHUONG VL
COC NHOI CHIU TAI TRONG NGANG

6.1 Pat van de:

- Dinh nghia:

+ Coc nhoi 1a loai coc thi cong tai cho, trong thuc t&€ doi khi dugc goi 1a coc khoan nhéi (tao 16
bang cach khoan, tiét dién coc ¢6 dang hinh tron) hoac goi 1a coc ba rét (tao 16 biang gau ngoam, tiét
dién coc c6 dang bat ky khong phai hinh tron).

+ Coc nhoi thudong c6 chiéu rong hodc dudng kinh 16n d > 400mm, c6 stc chiu tai 16n.

- Pham vi st dung:

+ Sir dung dé gia cudng hé méng dao sau;

+ Lam két cdu chan giit cho duong lan, dudng ddc, cho nhitng cong trinh xay dung trén nhiing
viing mai doc, noi nén dat bi phong ho4, két cadu phan tang phic tap.

Dudi day ta xét phuong phép tinh toan hién hanh cho coc chiu tai trong ngang va moé men.

6.2. Tinh toan coc nhoi chiu tai trong ngang.

- Tinh toédn coc, tru chiu tic dong cua luc ngang va mo men la van dé quan trong trong thiét k&
két cau chan giit cho cong ngam.

Vén dé nay da c6é nhiéu nha khoa hoc nghién citu nhu B.G.Béreezanxep, G.I. Glaiskop, B.H.
Golubkop, C.P. Gopbatop, K.C. Zavriep, H.K. Xnhitko![

- Mot trong nhiing 1y thuyét hoan chinh tinh todn coc chiu tai trong ngang 1a so do6 tinh todn ctua
K.Terxagi, K.C. Xavriep va G.C.Spiro. Theo phuong phap nay, dat xung quanh coc dugc coi 1a moi
trudong bién dang tuyén tinh cé hé s6 nén C, tang ty 1¢ thuan véi chiéu sau, xac dinh theo cong thic:

C,=mz (6.1)

Trong dé: z- do sdu tiét dién coc trong ddt tinh tix mdt ddt tinh todn (tinh tix mdt truot hodc tir
ddy méng doi voi méng dai thdp va tix mdt ddt doi voi mong dai cao); m- hé so'ty 1é xdc dinh theo két
qud thi nghiém, khi khong cé thi nghiém cé thé tra trong bang 6.1 dua vao loai ddt va trang thdi ciia
chung.

- Chuyén vi va noi luc trong két cau chan giit x4c dinh theo cong thic:

%

® M,

Y, =y,A ——B, + C + D
z = Yot a 1 a*EJ 1 &'EJ 1
¢ ¢0 MO QO
—~=-y,A,——B, + C,+ D
a, Yotk o ' a&’E] ° &’E] °
y y 0 (6.2)

2 —yA-Pp s 0 c v D p
el 0 T a @Rl PRl
0, P, M, 9,

=y,A,——B, + C,+ D

oEs 0 Y a’El Y a’ET

Cdc ham A,, B,, C,,l1D, ciia chiéu sdu quy doi 7 =a,z goi la ham dnh hudng. Gid tri ham dnh
huong cé thé tra bdang [5]; y.- chuyén vi ngang cua coc tai do sdu z.
- Trong cong thitc, khong sir dung do sau chon coc thuc t€ h, ma st dung do sau quy déi A , x4c
dinh nhu sau:
h=ah, (6.3)

C

Hé so' bién dang «, xdc dinh theo cong thiic:
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o, =3 —2 (6.4)

Trong dé: E - mo dun dan hoi vdt liéu coc; I- mé men qudn tinh tiét dién ngang; EI- do ciing tiét
dién ngang; b, - bé rong quy udc cua coc.
- C4c gia tri luc ban dau Q, va M, tac dong 1én tiing cau kién (h.6.1) xac dinh theo cong thiic

Q=E’op; M=E’gl, (6.5)

Trong dé 1, L) canh tay don ddt tong dp luc gdy truot (bang 1/3 chiéu day khoi truot trong tiét
dién két cdu gia cuong mdi doc).
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H. 6.1. So do tinh todn coc nhai chiu tdi trong ngang

- Mo men va luc ngang tic dung & dau coc dugc coi 1a duong néu mo6 men huéng theo chiéu
kim dong ho va luc ngang huéng sang phai.
- Chuyén vi ngang cia tiét dién coc va géc xoay clia coc coi la duong néu chiing huéng sang
phai va theo chiéu kim déng ho.
Yo =HOy+ My
®y= Hoy +MByiu
H,, M,- Luc ngang va mo6 men udn tai vi tri mat dat. Tai ti€t dién dang xét 1dy H=H va

M,=M+HI,.
8- chuyén vi ngang cua tiét dién dang xét (m/kN), do luc H,=1 gay ra.
A
Q= ———
" aE
S Oy~ chuyén vi ngang va chuyén vi xoay cua tiét dién coc (1/kN) do M,=1 va do H=1 gay
ra.
B
Sn= Oy= ———
HM~ OmH acz EJ

Sy~ Chuyén vi xoay cua tiét dién coc (1/kN.m) do mo men M,=1 gay ra
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Cac hé so A,, By, C,- khong thit nguyén c¢6 thé tra bang phu thuoc vao h [5].
- Ap luc ngang G, clia coc lén dat tai chiéu sau z tinh theo cong thiic sau:
GZ = mZYz =m Z YZ/G’C (66)
- Khi chiéu sau quy ddi & < 2,5 c6 thé coi céiu kién cing tuyét d6i. Lic nay EI = oo, cic cong
thiic trén don gian di rat nhiéu

Yz=Yom QZ; O, =P (6.7)
mb, z’ b, z*
M,=-y, 6 T 12 +M,+0,z;
mb 7 mb 7’
Qz == y L + P ;
0 2 0 3 0,
G, = mzy, =mz(y, - 9,z ) (6.8)
- Diéu kién cuong do cua dat khi tic dung 1én né dp luc ngang cé dang:
6,<R, (6.9)
- Gid tri R, ¢6 thé xdc dinh theo cong thic sau:
4 :
R,=nn,———(rzigp+c) (6.10)
cos @
Trong dé: ZI [ chiéu sdu tw mdt ddt tw nhién; n,, 11, cdc hé so.
Bang 6.1. Gid tri hé so'ty lé m
Loai dat Gi4 tri hé s6 m (kN/m*)
Cho cot, 6ng réng va coc Cho coc dong
khoan nhoi
Sét, a sét déo chay, bun 500-2500 650-3500
A cit, 4 sét va sét déo mém; | 2500-5000 3500-6500
cat bui va cat xop.
A cat, a sét va sét déo ciing; 5000-7000 6500-10 000
cat hat nho va cat hat trung.
A cit, & s€t va set cling: it | 70015000 10 000-17 000

hat trung.

Cat sdi san, soi, cuoi.

Dat 4 sét chat 1an dd dam véi
ham luong 16n hon 40%

ba voi, cat két, arghilit,
alévlorit

b4 (granhit, bazan, tuyp)

15000-50000
50 000-100 000

100 000-1 000 000
1 000 000-15 000 000

17 000-33 000
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- Gia tri R, chinh 1a hiéu giita ing suat ctia dp luc bi dong va chu dong tinh theo cong thic
Culong (diéu kién bai todn phang). Thuc t&€ cho thiy R, tinh theo cong thiic trén c6 do du thira kh4 16n.
Do d6 theo L.K.Ginzburg thi khi tinh R, nén 14y z’ tr mat dat tu nhién khong 1dy tir mat dat tinh toan.
Trongdo n,=n,=1,¢,=¢pvac,=c.

- Néu diéu kién (6.9) dugc thoa man cho tat ca cdc chiéu sau z (0 < z < h)), Gng suit G, theo
toan bo chiéu sau h, cta coc hoac tru khong vuot qua R, thi cuong do cta dat va kha nang chiu luc ctua
cdu kién theo dat dam bao.

- Tuy nhién can nhé rang khong thod man diéu kién (6.9) trong vung gidi han do sau, khong c6
nghia 1a da mat kha nang chiu luc ctia két cau theo dat. Do d6 trong thuc t€ tinh todn, thudng chi kiém
tra theo diéu kién (6.9) & mot vai do sau z dac trung:

+ Khi d6 sau quy uéc h < 2,5 14y tai z=h,/3 va z=h,.

+ Khi & >2,5 theo biéu dé o, cin xdc dinh do sau z, tai d6 ting suit 6, theo mit bén két cau c6
gid tri I16n nhat; néu z, < h,/3 thi do sau dic trung 14y z= z,, con néu z, > h,/3 thi z=h /3. Nhu vay kiém
tra diéu kién (6.9) duoc tién hanh khi 4 < 2,5 - cho 2 d¢ sau dac trung, con khi A >2,5- cho mot do
sau.

- Néu diéu kién (6.9) khong dugc thod man:

+ Khi két cau chan giit ¢ do sau quy déi h < 2,5, can tang do sau chon coc;

+ Khi 4 >2,5, can tinh todn véi gia tri hé s6 ty 1é m giam (trong d6 gia tri 6, giam tai do sau
dac trung nhung luc trong két cau tang).

>  DE c6 dinh hudng du kién do chon sau, ngay tir dau c6 thé x4c dinh gid tri h,. Tai chiéu
sdu ngdm trong dat (thdp hon mat truot), tng suat tai cac diém dic trung 16p dit gin két cau khong
dugc vugt qud stic khang tinh toan R,
»  Cong thic tinh toan duoc xac dinh dua trén gia thiét: do cing tiét dién coc 1a vo cung
(EI=c0), cOn phan duéi cta nd 1a tu do (gid thiét nay tao nén do bén du triz).
- Tur cong thiic (6.7) nhan dugc biéu thic don gian dé xdc dinh ing sudt trong dat:

o, = 612 {(3—4iJQO +(4—6ij%} (6.11)
b, h h, h ) h,

- Khi do sau quy déi cta coch < 2.5 du kién do sau dac trung 13 h, /3 va z= h,, cdn khi do sau
quy déi h >2,5 - z=h/3. Tix cong thic (5.10) va diéu kién (5.9) nhan duoc biéu thiic:

2

=— <
T 5Oy +6M,) <R (6.12)
6
Oy, = e (Qohy +2M ) < R,_, (6.12a)

pl
- Khi & <2,5- kiém tra ban ddu cén ti€n hanh theo cic cong thic (6.12) va (6.12a); khi h>2,5
— chi can theo cong thic (6.12).
»  Tu diéu kién (6.12) nhan dugc cong thic dé dinh huéng xdc dinh do sau ngam coc
hoac tru:

50, +4/2507 +36M bR,
3b,R.

(6.13)

1=
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»  Tu cong thifc trén ciing nhu trén co s& nhiéu thi nghiém gid tri R, c6 thé 14y tai diém
nam & do sau 1,5m tir mat dat tinh todn (tir mat truot) c¢6 xét dén cac 16p dat nam cao hon mat trugt d6
31].
i - Sau khi xdc dinh h, theo cong thic (6.13), do sau ngam céan ki€m tra lai bing cach tinh todn
két cau theo tai trong ngang tuong tng vdi trinh tu néu trén.

6.3. Tinh toan coc c6 thanh chong/neo

- Khi ho méng sau trén 10m, dé giit 6n dinh cho coc(tru) tudng chin cing thi hop 1y nhat 1a
dung thanh chéng hoac neo dat thanh nhiéu tang.

- Thanh chong va neo trong trudng hgp nay cin cd gang bo tri sao cho m6 men uén trong tat ca
céc tiét dién tinh todn cla coc (tru) 1a gan bang nhau. Tai trong ngang chuyén Ién tudng gilta 2 coc
(tru) c6 nhip b, 14y theo bang 4.5.

- Phuong phép tinh todn cho coc ¢6 nhiéu tAng chong, neo ciing giéng nhu tinh todn cho tudng
chan ¢6 nhiéu thanh chong/neo (xem chuong 4).

- Néu coc (tru) cting lam viéc trong giai doan dan hoi dugc chia thanh nhiéu tang tao thanh
dam nhiéu nhip bang nhau bdi céc thanh chéng hoac neo chiu tai trong phan b6 déu q (h.4.33) thi: -
theo tai liéu co hoc két cau ta c6 thé tinh mo men tai goi va gifta nhip nhu sau:

M;=M,,= 0,0625 gh’
Mo6 men phéan cong xon (ké tir mat dit dén cay choéng/neo trén ciing):
M= q.hy’/2

- M6 men uén & nhip cudi cung:
M,=0,0957 gh,’
Chiéu dai nhip cong xon trén cung h,= 0,354h va nhip cudi cuing h, =0.808h
- Néu chiéu cao tinh todn clia coc 1a H chia thanh n véi gié tri nhip cong xon trén cung va nhip

cudi nhu trén ta co:
H = (n+ 0,162)h

hoac: h=H/(n+0,162)

- Luu y do sau cua coc (tru) trong dit can phai du dé can bang ap luc bi dong S=0,5gh

- Khi céc ting chong dat khong déu nhau thi nén tinh cho nhip dai nhat véi gid tri moé men goi
trung gian M, = Mg=ql,.,./11

- Tai g6i ddu tién va goi cudi cung: M,,.= My = ql°; /8 (trong d6: 1, - tuong tng chiéu dai
nhip dau (cudi).

Khi dp luc phan b6 déu 1én coc, noi luc trong cdc thanh chong/neo khi bd tri cdc tang

chong/neo bang nhau xdc dinh nhu sau:

- Thanh trén cung S,= q (h,+0,5h)= 0,854qh;

- Céc thanh giita khong ké 2 thanh dudi cing: S= gh;

- Thanh chong gan dudi S, = q(0,5h+0,5626h,)=0,9545gh

- Thanh chéng duéi cung: S,=0,43775 gh,=0,354qh

Tinh todn thanh chéng dugc tién hanh theo diéu kién nén uon:

N /|oF( Mp) <R (6.14)
p ¢ WXRM — e .

Trong dé: F L1 Dién tich thiét dién ngang cia thanh chong; ¢ - Hé s6 uén doc; M, L1 M6 men
uon tinh todn trong thanh chong do trong luong bdn thin; W, [1 M6 men khdng cua thanh chéong
trong mdt phang uon; R,, R, [ Siic khdng tinh todn ciia vdt liéu thanh chong chiu uon, nén.

u’
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6.4. Tinh toan tiét dién coc
1.  Tinh toan khd ndng chong cdt ciia coc

- Khi ki€ém tra ti€t dién bé tong chiu cit st dung phuong phdp tinh toan theo tng suat cho phép :
/ Q<R.E, (6.15)
Trong dé: Q- luc cdt tinh todn tdc dong lén két cdu chdn giit; R,, siic khdng cdt ciia vdt liéu tinh
todn.
Stic khang cét cua thép 14y theo tiéu chuin cta thép. Sic khdng cit clia bé tong 14y theo tiéu
chuén thiét k& két ciu BTCT.
- Dé x4dc dinh siic khang cét do két ciu chén giit tao nén trén mat truot ¢ thé st dung cong thic

[31]:
RCV Fpr
V=" (6.16)
b
Trong dé: V- sic khdng truot do két cdu chdn giit tao nén trén chiéu rong tinh todn ciia mdt
truot.

- Ty lé gitta V, va E_, theo P.G. Khennexon xéc dinh do du trit (an toan) ctia két cdu chan gitt
(coc hodc try) chong cat. Gid tri V, ciing ¢6 thé sit dung d€ xdc dinh hé s6 6n dinh ddc truot. Trong d6
can tinh dén luc cit cha két ciu chan giit chon sau (gi4 tri nay bé sung cho luc gii).

- Kha nang chong cat dugc tinh theo tiét dién nghiéng so véi truc doc cau kién.

- Tinh to4n theo luc cét va theo ting suét kéo chinh c6 thé thuc hién theo cic cong thic trong
céc tiéu chuén hién hanh véi viéc quy déi tiét dién tron sang hinh chit nhat tuong duong.

2. Tinh toan tiét dién tron BTCT theo cuong do chiu uon.
Tinh toan két cdu coc, tru chu yéu theo tac dong cia moé men uon.
Tinh toan két cdu BTCT chiu m6 men uén can tién hanh:
- theo ti€t dién vudng goc véi truc doc cau kién;
- theo tiét dién nghiéng so véi truc doc cau kién;
- chiéu rong vét niit vuong géc véi truc doc cau kién;
- theo ting suat kéo chinh.
- Khi tinh todn tiét dién BTCT theo cudng do gia thiét rang bé tong khong lam viéc chiu kéo,
toan bo luc kéo do c6t thép chiu, con tng suit nén trong bé tong c6 biéu d6 hinh chit nhat (h.6.2).

Trong giai doan pha hoai tng suat trong bé tong Ry
bing giGi han do bén, con trong thép — by
giGi han chay. Biét gi4 tri giGi han do bén e
chiu nén cua bé tong cling nhu gidi han -

can bang noi va ngoai luc trong tiét dién,
tlr d6 nhan duoc cac cong thitc dé tinh todn
két cau BTCT vé do bén.

Dai véi tiét dien BTCT tron,ta gia thiét rang
ranh giéi gilta ving nén va vung FaR g '
kéo di qua cung ndi 2 diém dudng tron véi goc & -

tam 20,. Lic d6 biéu d6 tng suét trong bé tong

vung chiu nén va trong cot thép ving nén va kéo
tuong tng vGi cac gia thiét néu trén trong trang

thai gidi han s€ c6 dang trinh bay trén hinh 5.2.

|
chay cua thép thanh 1ap dugc phuong trinh I

H.6.2. Biéu do ving sudt
chdp nhdn khi tinh todn
theo cuong do
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- Lap phuong trinh can bang noi luc (h.6.3), cho bang 0 hinh chiéu clia tat ca cac luc tic dong
trong tiét dién ciu kién lén mat phang ngang:

RF”-R, F!=RF, (6.17)
Trong dé: F” | F¢ - dién tich tiét dién ngangciia thép doc nam tuong ving trong vang chiu kéo va
nén.
- Dién tich tiét dién viing chiu nén cta bé tong (dién tich tiét dién tron) bang:
r2
F,= > (2a, —sin2a,) (6.18)
Trong do: «, -theo radian.
- Pua biéu thic (5.18) vao phuong trinh (5.17) nhan duoc:
r2
RF”-R, F¢ =Ru7(2a'k —sin2¢a,)
rZ
Hoac: 7(20@ —sin2q,)=A (6.19)
Trong do:
2(RF'—-R_F°
A - ( a a > ac a ) (6.20)
R,r

Trong truong hop khi tit ca cot thép doc duoc dung la thép loai A-I, A-II hoac A-III trong d6
R,=R,, bi€u thiic (6.20) chuyén sang dang:

ac?

_ 2R, (F/-F))
B R’

- Phuong trinh (6.19) 12 phuong trinh siéu viét c6 thé giai bang phuong phép so. Trén co s& cdc
1oi giai phuong trinh (6.19) xay dung duogc quan hé géc ¢, tir A (h.6.4) [33].

A (6.20a)

e SR —

H.6.3. So do phdn bo itng sudt va luc trong tiét dién ngang ciia coc

- Vi trong giai doan dau tinh toan tiét dién, chua biét duoc phan nao cua thép doc chiu nén,
phan nao chiu kéo, géc o, can xac dinh theo phuong phéap ding dan.

- Néu ngay lic dau chap nhan ring phan kéo va nén cuia c6t thép doc bo tri theo cdc hudng khéc
nhau tir truc 0-0 ctia vong tron (h. 6.3), vuong géc v6i mat phang uon, thi hinh dang cu6i cling cta
vung bé tong chiu nén dugc x4c dinh sau mot vai thao tac.

- Trong trudng hop, khi cot thép chiu nén khong xét trong tinh todn, trong thanh phan
(F” — F¢)cén 1ay dién tich tiét dién cua tét ca cac thanh nam theo mot phia so vdi truc 0-0.
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- Khi tinh todn c&u kién chiu nén can tuan thi diéu kién sau: mo men ngoai luc khong duoc 16n
hon mo6 men noi luc. M6 men noi luc ¢ thé tuong tng véi truc 0-0, vuong géc véi mat phang uon va
di qua tam dudng tron:

M<kRFZ +R, F.Z +R, F'Z") (6.21)

Trong do: k- hé so diéu chinh; Z,- khodng cdch tam trong luc viing chiu nén ciia bé tong (mot
phan hinh tron) tir truc 0-0 hodc tdm vong tron; Z°,, Z" -khodng cdch tir tam trong luc tuong ting thép
chiu nén va chiu kéo dén truc 0-0.

- GiatriZ,,Z;,Z" xéac dinh theo cic cong thic sau:

B Q2rsina,)’ 3 4rsin’ a, B 4rsin’ a, )
" 12Fb 3Q2a, —sin2a,) 34
A A
Z§;=—Z£’C — z; = —zi’p : (6.22)

a

Trong do: f°, f'-dién tich tiét dién timg thanh thép tuong iing viing chiu nén va chiu kéo; Z?
Z? - khodng cdch ngan nhdt ciia tam mdt cdt tung thanh thép dén truc 0-0.
- Trong truong hop khi thép chiu nén va chiu kéo 1ay cac thanh c¢6 duong kinh nhu nhau
(f= f,” =f.), bi€u thic canh tay don doi vdi thép chiu nén va thép chiu kéo c6 dang:
¢ p
7 f. 220 o f%z

(6.22a)

4 a

.
F,

l.‘jl

pad(epad)
ad) <
1,396 (60)—
1.222(70)
{047(60) I
(50— S
BRON— AT
0524(30)1-
Q9[22
" g Jl }
0

| i B B
Sl | PN RS |

el oy
a5 f'.z'.i 2 &5 J4

H.6.4. Quan hé goc o, voi gid tri A

- Pua gid tri néu trén vao cong thic (49), sau bién ddi don gian ta nhan duoc:

M< k %Rur3 sin* o, + f,(R. Sz +R,Y 2! )} (6.23)

- Trong trudng hQi) khi R,.= R, (thép loai A-I, A-II hoac A-III), cong thiic tinh todn cuong do
khi chiu uon c6 dang:

M<k %Ruﬁ sin®a, + f,R,(>zc+ > z7 )} (6.23a)

Trong dé: F= 7. r*- dién tich toan tiét dién BTCT; k- hé sé an toan, k=0,9-0,95
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H.6.5. Tiét dién két cdu chan giit cé cot thép phdn bo déu theo chiéu dai duong tron.

- Nhitng cong thitc néu trén (6.23)- (6.23a) hop ly néu kha nang chiu luc ciu kién chiu uén dugc
xéc dinh xuét phat tir diéu kién phd hoai bé tong va dong thoi thép dat gidi han chay.

- T nhiing thi nghiém d6i véi tiét dién tron thay rang, c6t thép chiu kéo (mac du chi thanh thép
mép bién) dat dén gi6i han chay khi vi tri truc trung hoa véi géc & tam c6 thé 1ay bing o, = 0,57.

- Gia tri tuong tu cua géc bién ¢ thé nhan dugc néu chiéu cao vang chiu nén cua bé tong thoa
man diéu kién:

&= x/h, 0,55 (6.27)

Trong dé: x=2r.sin’(q/2) [ chiéu cao ving chiu nén ciia bé téng hodc miii cia cung tron ; h,=
2r - a [ chiéu cao cé ich cua tiét dién (xem H.6.3).

Nhu vay :

x/hy =[ {Zrz—a r sinz% ]=| sinz%}

Y 2 N Loz 5 P A Ao .
- Vi vay sin® 7"3 0,55, tir d6 o, < 95°, do d6 c6 thé cho ring cdc cong thiic néu trén tinh todn

céu kién BTCT tiét dién tron dac vé cudng do khi uon ding véi di€u kién sau:

0, < 90° (6.28)

3. Tinh toan mé rong vét niit
Trang thdi Gng sudt bién dang tiét dién tai thoi diém ngay trude khi tao thanh vét nit trong bé
tong vung chiu kéo, c6 xét dén nhitng gia thiét sau day [TCXD 356:2005]:
- Tiét dién khi uon van phang, bién dang theo chiéu cao tiét dién thay ddi tuyén tinh (phit hop
v6i ly thuyét tiét dién phang);
- Biéu do ting suat phdp trong ving chiu nén ctia bé tong c6 hinh tam gidc va c6 géc nghiéng
khi kéo dai vao viing chiu kéo, n6 cat thd bién chiu kéo mot doan bang 2R, ..
- Biéu do6 ung suat phap trong ving chiu kéo clia bé tong c6 dang hinh chit nhat, ing suat khong
déi theo chiéu cao viing chiu kéo dat t6i moé men tao thanh vét niit clia stic khang tinh todn R
- Diéu kién bén nt cua tiét dién:
M"< R, W, M, = Mcre (6.29)
Trong d6: M"- mo6 men tir tit ca cdc tai trong tiéu chuén tic dung theo mot hudng tir ti€t dién
dang xét so vdi truc vuong géc v6i mat phang uon (song song voi truc trung hoa) va di qua trong tam
viing chiu nén cla tiét dién (diém 16i cdch xa ving chiu kéo hon cd); W, — mo men khdng tiét dién
quy d6i, c6 xét dén bién dang khong dan hoi cta bé tong; R,, ... — stc khdng tinh todn cua bé tong
chiu kéo khi ki€m tra theo vét nit; M, - mé men do ting luc P (do co ngdt bé tong) doi véi truc xic
dinh M" (ddu cong khi huéng quay cia M,,va M, nguoc nhau, ddu trir khi chiing triing nhau,).
M,,= P(ey,+ 1) (6.30)
Trong dé: r- khodng cdch tir trong tam tiét dién quy doi dén diém 16i, xa ving chiu kéo hon cd
dang xét sy hinh thanh vét niit, doi voi két cdu chiu udn thép khong cdng trudc, xdc dinh nhu sau:
Wred
A

bt, ser.

(6.31)

r=
TAed
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Trong dé: W,,,- mo men khdng uon cua tiét dién quy doi ciia cdu kién doi véi thé chiu kéo &
bién; A, dién tich tiét dién quy doi ciia cdu kién, cé xét dén su gidm yéu.

Ung luc P- 1a ngoai luc kéo (trong cot thép khong cdng trudc), xdc dinh theo cong thiic:

P=c,A, +0,A, —0A —0A, (6.32)

ey, - do léch tam, xac dinh theo cong thiic:

_ c,A,y,t0 Ay -0 A
P P

- Trong két cdu tinh dinh, e,, dugc ldy bang tong do léch tam xdc dinh tix tinh todn tinh hoc va
do léch tam ngdu nhién;

- Trong két cdu siéu tinh gid tri do léch tam e,, cia luc doc so véi trong tam ciia tiét dién quy
doi ldy bdng do léch tam xdc dinh tir phdn tich tinh hoc két cdu nhung khong nhd hon do léch tam
ngdu nhién e,;

- Do léch tam ngdu nhién e, cua luc doc P so véi trong tam cia tiét dién quy doi, ldy khong nho
hon 1/600 chiéu dai cdu kién hodc khodng cdch ciia né giita cdc tiét dién lién két chdn chuyén vi ciia
né va khong nhd hon 1/300 chiéu cao tiét dién cdu kién

Trong dé: A, va A - dién tich cot thép khong cdng trudc va cdng trudc; o, va o, - iing sudt trong
cOt thép khong cang S va S'gdy nén do co ngét va tix bién bé tong, xdc dinh theo bang 6, muc 8 nhu doi
VOi cot thép kéo trudc trén bé¢ [TCXD 356:2005] ; y,,, ¥’y ¥y ¥'s- tuong ting la cdc khodng cdch tir
trong tdm tiét dién quy doi dén cdc diém ddt hop luc cia néi lic trong cot thép cang S va khong cdng
S’ (Scan H.1 TC néu trén)

'y —0c.A
Spyxp s xys (633)

€

H.1 TCXD356
Mo men khang W, tuong ting doi véi ti€t dién tron dac cho phép xéc dinh theo cong thitc: W,
= 2W,, trong d6 W, — mo men khang doi v6i mat chiu kéo tiét dién quy déi xéac dinh theo quy téc
stic bén vat liéu dan hoéi (c6 xét dén toan bo thép chiu kéo). Vi vidy moé men khang can tim ¢6 thé xac
dinh gin ding theo cong thiic:
W, =0,196d’ (6.34)

Trong d6: d- dudng kinh tiét dien BTCT hinh tron (khi tinh todn tiét dién quy ddi, gia tri d cin

dugc diéu chinh tuong tng).

ity

H.6.6. So do tinh todn tiét dién coc nhoi theo diéu kién mo réng vét niit

- Néu diéu kién (6.29) khong thoa man cén tién hanh tinh todn theo diéu kién md rong vét nuit.
Chiéu rong vét nit a; vuong géc véi truc doc cau kién uon,
» Theo TCXD 356:2005 xac dinh theo cong thic:

o
ar=dp] 2035 - 100p3/d (6.35)
S
Trong d6: 8- hé s6, khi cau kién chiu u6n va nén léch tam lay bang 1,0
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¢ -hé s6 khi c6 tai trong 1ap, tai trong thuong xuyén va tai trong tam thoi dai han déi véi két cau
lam tu:

+ bé tong nang:

* trong diéu kién do 4m tu nhién: @ = 1,6-15u

* trong trang thai bdo hoa nudc: ¢ = 1,2

* trong trang thai bdo hoa nude va kho luan phién: ¢ = 1,75

Dai véi cau kién c6 yéu cau chéng nit cap 2, bé rong vét nit, 1ay ¢ = 1,0

1 - hé s6 xét dé€n anh hudng do cong dén do 1éch tam cta luc doc:

* d6i véi cot thép thanh ¢ go: n=1,0

* d6i véi cot thép thanh tron tron: n=1,3

* d6i véi cot thép sgi c6 go hoac cap: n=1,2

* @61 v6i cot thép tron: =14

- ham luong cot thép cua tiét dién: 14y bang ty so giita dién tich cot thép S va dién tich tiét dién bé

tong (b.h,), nhung khong 16n hon 0,02;

d- duong kinh cét thép.

Bé rong tinh theo cong thitc (6.35) dugc diéu chinh trong trudong hop sau:

a) Néu trong tam cuta cac thanh c6t thép S 16p ngoai cung cua cdu kién chiu udn, nén léch tam,
kéo léch tam véi e, ,,>0,8h,, ndm cdch thS chiu kéo nhiéu nhat mot khoang a,>0,2h thi a; can phai
nhan véi hé s6 d,.

2092 -
§,= % nhung khong 16n hon 3.

b) D6i vé6i cdu kién chiu uén, nén léch tam lam tir bé tong nang, bé tong nhe véi u<0,008 va
M,;,<M, bé rong vét niit do tai ngan han cho phép xéc dinh bang cach noi suy tuyén tinh giita a,=0
tng v6i m6 men giy ndGt Mg va gid tri a; tinh theo chi dan nay tng v6i mo men M, =
Mcrc+Wbh'Ry, ., (trong d6: w= 15n0/n) nhung khong 16n hon 0,6. Khi d6 bé rong vét niit do tai trong
thudng xuyén va tai trong tam thoi dai han duge xcac dinh bang cdch nhan gia tri tim duoc a, do tac
dung cua tat ca cdc tdi trong Vi ty s6 @y(My,-M,)/(My,-M,), trong dé ¢,=1,8¢,(M;o/My;,) nhung
khong nho hon @,, trong d6 My,,My,,- cdic mé men My, tuong tng véi tic dong cua tai trong thuong
xuyén, tam thoi dai han va toan bo tai trong; a= Es/E,

» Theo Mausep: a=y, %4 L, (6.36)

Trong do:

W, - hé so xét dén su lam viéc bé tong chiu kéo giiia cdc vét niit ; O, - ung sudt trong cot thép
chiu kéo, E, [1 moé dun dan hoi ciia thép, .- khodng cdch giita cdc vét niit.

Heé s6 y, - dugc xac dinh theo cong thic:

H

M
v,=13-s M—BT (6.37)

Trong d6: M ;- mo6 men d6i vdi truc vuong géc voi mat phang udn va di qua diém dat téng hop
luc trong vung chiu nén cua tiét dién. M6 men nay do ti€t dién bé tong ti€p nhan ngay trudc khi xuét
hién vét nut ( khong tinh dén thép vung chiu kéo).

Mg+ =0,8 W RY (& day: Wy,-mod men khang tiét dién quy ddi c¢6 xét dén bién dang khong
dan hoi cua bé tong tuong ng véi cong thic (6.29), khong xét dén cot thép trong ving bi dan bdi tai
trong ngoai; s’ — hé s6 dac trung hinh dang thép thanh va tinh tac dong lau dai cua tai trong, khi tai
trong tic thoi 14y bang: 1,1 cho thanh thép gai; 1,0 - cho thép tron, khi tai tac dong lau dai — 0,8
khong phu thudc vao hinh dang céc thanh thép.
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Hé s6 y, - la ty 1é ing suét trung binh trong thép chiu kéo gilta cac vét nit d6i voi Gng sudt cot
thép trong tiét dién c6 vét niit, vi vay gid tri clia nd trong tinh toin khong thé 1ay 16n hon don vi. Su
ti€p can cta hé s6 i, dén 1 cd nghia la loai bd hoan toan su lam viéc cua bé tong vung chiu kéo. Do
chiéu rong vét nit duoc xdc dinh cho cau kién chiu uén va duoc tinh todn theo di€u kién bén niit
(6.28), nén ty s6 My, /M" khong thé 16n hon don vi. Nhu vay, gia tri tinh todn cia hé s6 ¥, phai ndm
trong gi6i han 0,5<y <1.

Ung sudt trong cot thép o [theo TCXD 356-2005]

O, -Ung suit trong cac thanh c6t thép chiu kéo (hoac so gia tng suat) doi véi cau kién chiu uén

H
_M" —P(z-ey)

Ag .z
Trong d6: z- khodng cdch tir trong tam dién tich tiét dién cot thép S dén diém dit cta t6 hop luc
trong vung chiu nén cua tié€t dién bé tong phia trén vét niit, xac dinh theo cong thiic:
h,
f 2
R 2
h f

A, +E)

(6.38)

Gy

(6.39)

z= hy| 1

Khi bé tri c6t thép chiu kéo thanh nhiéu 16p theo chiéu cao tiét dién trong céc cdu kién chiu udn,
nén léch tam, kéo léch tam cé e, ,,>0,8h,, Ging véi o tinh theo cong thic (6.36) can phai nhan véi hé
0 9,.

_h—x-a,

) (6.40)

n

h—x-a,
Trong dé: x = &h,
a,, a,- khodng cdach tir trong tdam dién tich tiét dién cua toan bo cot thép S va cua 1op cot thép
ngodi cung dén tho bé tong chiu kéo nhiéu nhdt.

b, o), + % A

= 6.41
) b, (6.41)
1 1L5+¢, ) \ } o :
E= * ‘ nhung l1ay khong nho hon 1,0. S6 hang thtr 2 1ay dau + khi
1+5(0+A4) €5 o
f+——"" 115-—"%5
10,y hy
luc N, 1a nén, 14y dau trir khi N kéo; hé so  =1,8, d6i vGi bé tong nang va bé tong nhe;

H h H
:]y—, 7\,: ¢f 1__f ;eStm:M_
bhO Rb,xer 2h0 ’ Nmt

(D61 voi cdu kién tiét dién chit nhdt hodc chit T ¢6 canh trong ving chiu kéo, trong cong thiic
tinh A va tinh z thay h/ bdng 2a’ hodc h/' =0 twong iing khi cé hodc khong c6 cot thép S'; b/~ chiéu
rong tinh todn cua cdnh chirT)

Theo Theo Malusep: Ung suit o, trong thép chiu kéo khi tinh todn chiéu rong vét niit & cau kién
chiu uén c¢6 gia tri:

H
o, = M - (6.42)
7, F,

Trong dé: z,- khodng cdch tir tam trong luc dién tich tiét dién thép chiu nén téi diém ddt tong

hop luc trong viing chiu nén ciia tiét dién trén vét niit (tay don cdp noi luc).
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- Khoéng céch z, ciia coc BTCT chiu uén tiét dién tron c6 thé xac dinh nhu tdng khoang cach tir
tam hinh hoc tiét dién dén cdc di€ém dat téng hop luc trong ving chiu nén va chiu kéo.

- Tuy nhién, cach lam nhu vay déi véi tiét dién tron 1a qua phic tap va do chinh xac khong cao,
vi vay khoang céch z, dugc xac dinh theo cong thiic:

Z,=h,(1 —0,58) (6.43)

Trong do: &= x/ h, [ chiéu cao tuong doi viing chiu nén ciia bé téng trong tiét dién cé vét niit.

- Chiéu cao tuong d6i cua viing chiu nén tim theo cong thic thuc nghiém cho tiét dién chit nhat
c6 dang sau:

1
E=———— (6.44)
18+ 1+5L
10+ un
Trong cong thitc do:
H FP
L= = (6.45)
blhO Ru bl hO

Do6i v6i cau kien BTCT tiét dién tron dic, ¢ thé st dung cong thic (6.44) va (6.45) vé6i diéu
kién quy déi hinh tron thanh hinh chit nhat twong duong:

h,=d-a=2r—a; b, =0,5n.r (6.46)
Khoang cach giita cac vét nit 1, duoc xac dinh theo cong thic:

I, =kn.un (6.47)

Trong do: n- hé so phu thudc vao loai thép chiu kéo, ldy bang 0,7- doi vdi thép thanh cé go;
bang 1- doi vdi thép thanh tron cdn néng; bang 1,25- doi voi thép soi thong thuong sit dung trong
khung han va trong cdc luoi thép.

Nhitng gid tri con lai trong cong thic (6.47) bang:

W, E Fl
Kj=—"—-2; n=—% u=-"° (6.43)
F zn E, s

Trong dé: s - chu vi tiét dién cot thép.

- C6 thé str dung nhitng cong thic (6.36 va 6.37), (6.44 dén 6.47) dé xéac dinh ca chiéu rong
vét niit vuong goéc véi truc doc ciu kién BTCT, trén cdc doan c6 biéu d6 mo men uon thay déi, nghia
1a trén cdc doan, noi ngoai moé men udn c6 ca luc cit.

- Tinh toan theo su hinh thanh va m& rong vét nit nghiéng c6 thé duoc tién hanh doc lap véi
tinh todn su tao thanh va m& rong vét nit vuong goc vai truc cdu kién.

- Chiéu rong vét nit vuodng géc vdi truc doc ciu kién khi biéu d6 mo men uén bién déi dugc
xac dinh trong tiét dién c6 mo6 men cuc dai.

- Chiéu sau cua cédc vét nit ban dau h; & viing chiu nén khong dugc 16n hon 0,5h,,. Gia tri h;
duogc x4c dinh theo cong thic

h=h- (1,2+9,)Eh, (6.49)
Trong dé: @, tinh theo cong thitc doi vdi vét niit ban ddu:
R, W
¢, = — " nhung khong 16n hon 1,0, m6 men dugc coi 1a duong néu gay kéo c6t thép
MY EM,

S.

V- hé s6 ddc trung trang thdi dan - déo cia bé tong ving chiu nén, ldytheo bang (bang 34 TCXD
356-2005)

6.5. Tinh toan tuong chan c6 tru coc khoan nhoi
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- Lua chon loai két cau tudng chin chon sau phu thudc vao gia tri dp luc gay truot, chiéu diy
khoi truot, trang thai khai truot kha di trong qua trinh xay dung va nhiing yéu t6 khac.

- Van dé quan trong trong so do tinh todn 1a viéc xdc dinh dp luc truot phan bo trong timg mat
cat tinh toan gifta cdc coc, tru riéng biét ctia két ciu chan giir.

- Khi thiét ké céc coc theo mot hang (hodc mot s6 hang) trong dit tuong doi 6n dinh, khoang
cach gilta ching c6 thé duoc du kién xuédt phat tir 1y thuyét hiéu tng vom (L.K.Ginzburg,
Miturxki.C.H) (H.6.7).

- Trén co s& do, ta c6 thé xdc dinh luc ngang tic dung lén timg cot khung — coc (vi du: E' =
E, b/3, trong d6 b - khoang cach giira cac coc. Coc chiu tai trong nhu vay dugc tinh nhu coc chon sau
chiu tai ngang.

- Khi ¢6 nhiéu day coc thi dp luc dugc coi 1a phan b6 déu gitta cac day coc. So do tinh todn két
céu chéan giit nhiéu diy coc c6 thé quy vé dang khung (hinh 4.8). So d6 tinh toan khung va tai trong
tdc dung 1én n6 xac dinh nhu sau:

+ Trudce tién can tinh toan coc don chiu tai trong ngang, xac dinh mémen udn 16n nhat (M
trong coc do.

+ Sau dé ta chia M, cho E', tdc dung tai coc d6 tim duoc c4nh tay don a (xem H.6.8), d6 1a
khoang c4ch tir diém dat luc dén vi tri ngdm quy udc.

+ Sau khi tim dugc vi tri ngam ta giai khung, trong d6 gia tri chon sau vao nén dat cua ting coc
h, duoc 14y theo két qua tinh toan tirg coc chiu tai ngang.

+ Khi tinh to4dn khung, tai trong E*_ c6 thé 1ay tai twong ting phan bd theo chiéu dai tiing coc.

Khi tinh todn cho 1 hang coc dai coc cé thé khong can tinh dén (thién vé an toan).

max)

H.6.7. M6 hinh gid thuyét tuong ddt || coc
1- két cdu chan giit; 2- phdn ddt chiu luc

- Khi tinh todn theo so d6 néu trén, luc nén trong cdc chi tiét rat nho cé thé dua vao tinh chiu
udn, khong can tinh dén tac dung léch tam.

- Su ph4 hoai tong thé cha hé két cau chan giit c6 thé xdy ra khi hé coc bi cit, bi uén, truot dat
giilta cdc coc, truot dat phia trén két cau chan gift, pha hoai nén cua két cau chan gitt.
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- Khi lyc gy truot rit 16n coc ¢6 thé 1am dang réng, khi d6c dai c6 thé 1am mot s6 day coc cach
nhau, chan coc chon & do sau khac nhau.

- Thép chiu luc bo tri trong coc st dung thép cén binh thudng bo tri khong déu, tap trung vé
phia tac dung cua luc trugt. Khi coc chiu tai ngay trong qua trinh thi cong thi nén dung c6t cing (ray,
thép hinh(1).

»  D6i v6i twdng chin c6 tru coc nhdi, viéc xdc dinh khoang céch gitta céc coc (tru), do
sau chon coc ¢6 y nghia quan trong. Tuy thudc vao dic tinh co ly cta dat nén, dp luc nuGe ngadm, khi
tinh todn khoang cach giita céc coc c6 thé ké dén hoic khong ké dén su tao vom dat giita cic coc

6.6. Truong hop c6 ké dén su tao vom dat giita cac coc

- Tir di€u kién dam bao khong pha hoai dat gitta cdc coc, khi xdc dinh khoang cédch giira chiing
c6 thé str dung ly thuyét tao vom ctia M.M. Protdiakonop, K. Terxaghi, H.A. Xutovich[]

- Trong qua trinh xuét hién hiéu ¢ng vom xay ra su phan bo lai Gng sudt (tdng Gng suat cat
ngang theo bé mit va giam tng suét ding trong ving khoi chuyén dich), nghia 1a thay déi hé so dp
luc hong.

- Néu cho rang khéi dét chiu Iuc duoc tao ra khi xuat hién hiéu tng vom, c¢é dang cung tron thi
mo hinh khéi dat - coc chong truot c6 thé dugc trinh bay nhu H.6.9 [33].

172 20 T 7 O Y U

%
|
<}
|
|
1

R 7 TR T R )

e

H.6.9. So' dé khoi ddt chiu luc

- D€ don gian hod c6 thé coi vom chiu luc ¢6 dang parabon khép hai ddu do ti€p xiic gitta dat va
chi tiét chin giit khong ciing tuyét doi.

- Theo 1y thuyét co hoc két cdu, doi véi tai phan bé déu q,, phan luc tai cdc tru R, =q,.b/2, luc
dap R, =q,b*/8f, trong d6 b- khoang c4ch can tim giita c4c chi tiét chin gitt hodc nhip cung vom.

- Phén luc R, s€ bi triét tiéu nho ma sdt & chan vom va luc dinh véi ving dit khong chuyén dong
bén canh trén chiéu dai f. Gid tri f - D0 cao ciia vOm dong thoi 1a chiéu dai bé mat dinh két (gid tri f
la khodng cdch trén dé siic khdng cdt cé hiéu qud).

- Biéu thic dé triét tieu phan luc R, khi chdp nhan chiéu day cung bang 1 don vi s& c6 dang
(theo 1y thuyét bén ctia More- Culong):

R=R,. tg ¢ +cf (6.50)
Trong dé: @va c- tuong ting la géc ma sdt trong va luc dinh ciia ddt chiéu day Im.
- D0 cao cua vom c6 gia tri nhu sau:

+./g> —2q. ct
f: QV qV qvcg¢b (6.51)

4c
- Tai phan bo déu tac dung Ién vom chinh 1a dp luc gay trugt ma ching ta dang muén phan bo
lIén coc hoac tru.
Biéu thic dé xé4c dinh phan luc R, xét dén chiéu day khoi dat (gid tri trung binh khi cé nhiéu l6p
dat):

R, =R,tgo, + c, h,f (6.50a)

Do cao cua vom (chinh x4c hon 12 khoang céch, trén d6 stic khang cét c6 hiéu qua) nhu sau:
f=Cb (6.52)
Trong do6 ky hiéu:
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Eop + \/Eozp - 2E0phthcthtg¢th
4h,c,,

Trong dé: E,p- luc gay truot tdc dung lén coc; h,, -chiéu cao trung binh ciia tuong chdn; c,va

(6.53)

@, - tiong ting lic dinh va géc ma sdt trong trung binh ciia cdc 16p ddt phia sau tuong chan.

- Do su phan b6 lai dp luc trugt xay ra theo dudng ndm trén chan vom quy uGc, nén ty 1é gita
céc 4p luc trong 2 huéng c6 thé 14y bang ty 1¢& Iuc dap clia cung d6i v6i phan luc vuong goc vdi né:

e R_ab/8f b _ b
R, qbl2 Af 4gb

Vi vay gid tri hé s6 dp luc hong trung binh trén toan bo chiéu day khai truot khi xut hién hiéu

ting vom c6 thé 14y bang:
&=1/47 (6.54)

- Theo L.K.Ginzburg, khi hé s6 chi€ém khong gian ctia coc trong két cAu chan gitt v= 0,5, khoadng

céch 16n nhat giita cac coc trong trang thdi can bang giéi han nhu sau:

b = 6;20,,]}1[,7 cosa—E, (2¢ -1g9,)
0,2E, ¢’ cosr

Trong dé: & xdc dinh theo biéu thirc (6.53). Tuy nhién bi€u thic néu trén chi phit hop véi dat
dinh.

(6.55)

»  Khi b6 tri cdc coc thanh mot s6 hang theo chiéu ngang (vuong géc véi dudng truot),
khoang cach giita chiing f khong dugc nho hon khoang cach f, nghia 1a f > f = {b, ldc d6 két cau
chén giir s& 1am viéc nhu tudng coc - dit. Theo nguyén tic { > 1 do d6 khoang cach gifta cdc hang coc
chan f khong duoc nho hon khoang cach giita cac coc trong hang b, nghiala f >b.

- Khi xdc dinh gia tri b theo 1y thuyét déo, khoang cach gitta cac héng? c6 thé nho hon gid tri
b chiit it vi trong diéu kién d6 vom c6 thé khong tao ra. Trong nhitng trudng hop nhu vay N.N.
Maxlop dé nghi xdc dinh khoang cach gitta cdc hang coc theo cong thiic:
f 2 (b-d)/2 tgo (6.56)
- Trong trudng hop trang thai déo c6 tich tu truot, khoang cach gitra cdc coc chan giit s&€ dugc
xéc dinh bang cdc diéu kién phd hoai déo cua dat trong khoang tréng gitta ching. Lic d6 ting suat cuc
han theo 1y thuyét déo c6 thé xdc dinh theo cong thiic sau:

Gy, = 2¢,, (1+7/2)d/b (6.57)

Nhu vay, su pha hoai dat gitta cic coc ¢6 thé xdy ra, néu 4p luc gay truot trong tiét dién dang xét
16n hon 4p luc cuc han nao d6 xac dinh theo cong thiic (6.57). Néu quy udc cho ring, theo chiéu cao
tiét dién thang ding, 4p luc gay truot phan bo déu (thién vé an toan) thi dong thoi ting suat cuc han sé
bang:

o,, =E,/h, (6.58)

Tur biéu thic (5.57) va (5.58) tim duoc khoang cach gidi han giita cdc coc theo Iy thuyét déo:

2hpdep(1+7/2)

b= B (6.59)
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Theo s6 liéu ctia L.K.Ginzburg, nén dét doi v6i két cdu chan gitr duge phan loai nhu sau:

Bdng 6.2.

Nhom Ly thuyét DPac tinh cta dat
dat quy uéc | ing dung

I Hiéu tung Cat, dam san, 4 céat c6 goc ma sit trong @>4, 4 sét va
vom CT (6.55) sét ¢6 chi s6 déo I;< 0,4 va géc ma sat trong ¢>4, sét 1an da,
dat nira da (da voi roi rac, sét két, alerolit[ 1)
II Ly thuyét a cat déo, 4 sét va sét c6 chi s6 déo I,> 0,4 hoac goc
déo, CT (6.59) ma sét trong <4, dét c6 chita luong than bun 16n, bin, cic
thau kinh phidn thach, ddt nhém trong di€u kién nhat dinh
ndo dé c6 thé chuyén sang dat nhém II (muc nuéc ngdm c6
dinh cao, khu vuc ¢6 tai trong dong 16n hoac tai dong dat
lam cho dat bi phan ra, trong dié kién do bén va tir bién lau
dail)

Cic cong thiic trén (6.55 va 6.59) c6 thé sit dung dé so bo xac dinh chiéu rong viing doc truot,
trong d6 4p luc truot tic dung lén tru chon sau trong diéu kién khai truot cat qua né. Vi du khai truot
cét qua tru cot dién hoac tru dd 6ng dan dau ding doc 1ap ¢ ap luc gay trugt trén pham vi chiéu rong
16n hon tru (do anh hudng cua luc ma sét va luc dinh).

6.7. Tinh toan mot so chi tiét chong do tam thoi vach ho dao sau trong qua trinh thi cong .
Trong truong hop dat thuan cét hoac céac loai dat ¢6 luc dinh nho ¢6 ap luc nudc ngadm, kha nang
tao vom 1a rat nho. Khodng cach giita cdc coc trong trudng hop nay c6 thé so bo theo bang 6.3.

Bang 6.3.

Puong kinh hoic bé rong coc Coc chit nhat Coc tron
b <Im b,=1,5b,+0,5 b, =0,9 (1,5b, +0,5)
bv>1m bl :bn+1 b1= 0’9 (b[)+1)

- Chiéu rong tinh todn dp luc dat trong truong hop nay b, = 0,5(L, +L,); L, va L,- khoang cich
tr tim 2 coc lan can trong hang coc téi tim coc dang xét. Khoang trong gitta cac coc dugc bo tri vach
chan chiu luc.

- Trong truong hgp nay toan bo dp luc chu dong cta dat (theo Culong) mat ngoai, theo toan
bo chiéu dai vach chan va dp luc bi dong clia dat mat trong theo dai tir ddy dudng ham t6i cao do chan
tuong (hinh 6.10) dugc tap hop tir nhip biang khoang cédch giita cdc truc coc lan can tdc dung lén véach
chan va chuyén lén coc.

Wm%%
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H.6.10. Coc dang tuong chan BTCT cho thanh ham (a-d)
1. 16 khoan;, 2. coc - cét, 3. panen tuong; 4. dém cat; 5. BICT do tai chd

+ Khoang trong gitta cac coc can phai bo tri vach chan tam thoi.

+ Tudng vach nhu vay cé thé c6 dang phang hoac dang vom, c6 thé dé tai chd hoac lap ghép (
h.6.11).

+ Cic chi tiét chong d& gom c¢6: tdm vach (van 16t) va dim d& (dam dai) (h.6.11e) va thanh
chong hoac neo.

- T4m vach (vén 16t) chuyén tai trong tir dat 1én coc c6 thé dat nim ngang hoic thang ding:

+ Khi tdm vach bo tri nim ngang thi dim d& dung céc coc lan can hodc bd sung dam d& dat
thang ding;

+ Khi tdm véch b6 tri thang ding thi dim d& dat nam ngang. TAm vich dugc tinh to4n chiu uén
nhu dam 1 nhip (h. 5.11b). Do 4p luc chit dong clia dat thay ddi theo chiéu sau, tinh todn tdm vach
tién hanh theo timg doan cao d = 2-3m, trong giGi han dé dat tdim c6 chiéu rong nhu nhau.

- Gia tri ap luc cht dong 16n nhét cta dat 1én coc dugc xac dinh theo cong thic:

q,=7.(H+H;). tg’ (45" - 9/2) (6.60)
- Gia tri ap luc bi dong 16n nhat cua dat 1én coc duge xac dinh theo cong thiic:
4. =Y. H; . tg* (45" + ¢/2) (6.61)

Trong dé: y- Trong luong riéng ciia ddt; H, | Chiéu sdu tuong ké tir ddy dao; ¢ - Géc ma sdt
trong ciia ddt,; H- chiéu sdu hoé dao.

Chiéu sau dat tudng hodc vach ké tir day ho dao H; trong dat roi c6 thé dinh huéng tinh toan
bang H/2, con trong dat chat — H/3 — H/4, & day: H — Chiéu sau ham.

- Trong cdc dat c6 géc ma sat trong ¢ > 40°, chiéu sau dat tudng vdch nén x4c dinh tir diéu
kién, sao cho dp luc 16n nhat ctia coc 1én dat khong vuot qua sic khang nén tinh toan cua dat.

- Chiéu sau ngam tudng quy udc H, vao dat tir ddy ho dao xéac dinh dua vao do sau hadm va
g6c ma sat trong cua dat ©. Vi du: khi chiéu sdu hé dao hon 4m gid tri H, duoc xdc dinh nhu sau:

Khi ¢ =20°; H,= 0,25H; Khi ¢ = 30°; H, = 0,08H; Khi ¢ = 35, H, = 0,035H.

Vi cdc gid tri khac ctia @, H, c6 thé x4c dinh bing cdch noi suy tuyén tinh.

1\;——_ e
mkm:&)}k»mim T
\ Vil L 1

- ﬂ 5 2 M’/S )i H
(EEEEEENEEEEEEE4ENN N
N, : 'NU 1N[

L P L 'Ifi L

1 L | . |

H.6.11.So do tinh todn gia cuong tam thoi cho thanh ham: a--d-coc; e-tam vdach ngdan; m-
gidng ngang: 1. coc; 2. gidng ngang; 3. gidng chong; 4. neo; 5. tdm vdch chdn
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- Dé tinh todn so bo tudong chian coc cho hd dao c6 thé sit dung biéu do (h.6.11a,b) do Vién giao
thong ngam 1ap (M.B.Markop, B.B.Kotop — Tinh toan gia c6 coc cho ham).
- Trén doan cia ting ting, c6 thé tinh todn tdm duéi chiu tai phan bo déu véi cudng do:
9, =by. qy (6.62)
Trong dé: q,; - dp luc bén cua ddt tai mitc giita cia tdm dudi; b, ] Chiéu rong tam.
- Chiéu day can thiét clia tAm J c6 thé x4c dinh tir diéu kién do bén
M, . w,<R, (6.63)
Trong dé: R, 1 Cuong do tinh todn chiu uén ciia go; w, ) M6 men khdng ciia thiét dién tam,

theo cong thiic:
a
0> 7"1/3% /R, (6.64)

Trong dé: a, [ Nhip tinh todn ciia tdm vdch.
- D€ s0 bo xdc dinh chiéu day tdm védch c6 thé sir dung biéu doé cta Vién cong trinh ngam (h.
6.12b). Trong tat ca céc trudng hop, chiéu day nho nhat cta tim vach 1ay bang Scm.
- Dam d5 dugc tinh toan theo so d6 dam lién tuc nhiéu nhip véi nhip bing khoang céch gitta céc
truc thanh chéng ngang hoac neo chiu cac luc chuyén tir coc (hinh 6.11m).

A bube coc, M b, chiéu day neo, CM
08 08 1 412 44 418 48 10 9 8 7 6 5
T | 0.8 0, 7]
™ | } - ; +
- | : =10 b 2 =10
\ I _I N \ i _‘
7 H ) 4 KIS TR IN 4 71 Laws
0 + ©0=15 Y P P
| V. AN a =20
\ i te3 \\ P i f=3
o
E 3 Y : /j e 2 212 \\"\ \\ f\l lﬂ/ o 21
—_ 2. | |1 /] 5 g . \ I 16
PN «:}% i A7 IEE = 014 ]S RXK O o= =
s0 LN N2 / AN e B W e =35 o
2N SNIA F 7T A0=30| £ © 16K g
i =4
20 \-Z{ N //. 7 /'92135 -1 2N v i 8
1?4_1 p=40 )>' 5 2 \\\\
"1 L—T ! @
10 = et= i -
—
] ] H
2 25 3 35714 45! 15 01181l w39 F 41 (a8 15
Chiéu sau hadm, M Chiéu sau bd tri neo, M
C
5 budc coc, M
MO6 08 1 12 14 16 18 2
™ I | T
1
70 Kinss 1 — 9=10
60 T = L
L @=15
so INNS0 LA [} — _] g
B 2 b Y 5 =20 %
IN'45 1] L+ 5
40 )q\'*:*\)- - — p=25 E
L DTl | =30} 3
30 13 S p=35] £
=T | D~ ~] o o=40] ©
20 5 e I = p=40] '8,
= i
10 I
I
1

65 7176 8. 86 59 85 10,105
Chigu sau hdm, M

H.6 12. Biéu do tinh todn coc cong xon (a), coc cé 1 tang chong/neo (b)
va tdm vdch (c)
6.8. Mot s6 luu y khi sit dung coc nhoi gia cuong cho tuong chian
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- Khi thiét k€& két cdu tuong chin c6 st dung coc nhoi, ciing nhu bt ky co cidu chéng trugt nao
can phai phan tich ky diéu kién dia chét cong trinh va diéu kién dia chat thuy van khu vuc gia cudng.
Thong thuong ho khoan khao sét dia chat cach nhau khong nén qua 10m.

- Trong cac dat tuong d6i tot tudng chan gita cdc coc nhoéi duge xay dung chil yéu theo cau tao,
va chong thdm cho cong trinh khi can thiét.

- Trong cac dit chay hoac chiu su phan ra 16n, thiét k€ coc trong két cdu chin gitt can két hop
tudong dac. Tuong chan nhu vay dugce xay dung (vi du bang phuong phdp “tudng trong dit”). Tudng
chan gitra cac coc, tru duoc tinh todn nhu dim hodc ban tuy theo ty 1¢ kich thudc chiéu dai va chiéu
rong clia tim tuong.

- Khi do day va chiéu dai khéi truot 16n (dp luc khai truot 16n) c6 thé thiét k€ mot s6 hang két
céu chong truogt hodc sir dung cum coc ¢6 dai hinh chit nhat két hop xay dung trén né tudng chan dat.

- Can luu y rang viéc giam gia thanh xay dung cong trinh chan giit thudong dat dugc bang cach
stt dung d6ng thoi nhi€u bién phdp nham giam dp luc 1én két cau cong trinh chéng truot. Vi du khi
xay dung hé thong thodt nudc s€ giam duogc mot phan hoac hoan toan dp luc thuy tinh trong mai doc.
Hiéu qua hon 1a sir dung hé thong doi trong két hop vdi két cau chin gitr. Khi b6 tri khoi d6i trong
phia nhdnh trén mat truot cuc han, 4p luc truot tinh todn c6 thé giam di rat nhiéu.

- Khi thiét k& két cdu chan gitt tir coc nhoi can tinh dén rang chi phi bé tong thuc t€ cho mot coc
thudng 16n hon so véi thé tich hinh hoc cua coc thiét k€. Diéu d6 xay ra do viéc ting tat yéu dudng
kinh khi khoan 16, kha nang sut 16 tir thanh h6 khoan, xuét hién céc 16 réng trong khoi dat [JHé s6
tang thé tich thuc t€ chia coc thay déi tir 1,05 (trong dat kho, 6n dinh) dén 1,5 (trong dat soi san, va dat
phin thach). Gi4 tri thuc ctia hé s6 néu trén can duoc xdc dinh theo diéu kién dia chat cong trinh cu
thé bing cach thi cong céc coc thi nghiém hodc xdc dinh tuong ting khi thi cong coc thuc t€. Ciing ¢
thé st dung kinh nghiém clia cdc t6 chitc xay dung da thuc hién coc khoan nhoi trong diéu kién dat
tuong tu.

Vi du tinh todn tuong chan tru coc khoan nhoi:

1. Pac diém, vi tri cong trinh ap dung tinh toan.

Mii doc thudc khu vuc tinh Tuyén Quang cao khoang 20m, chiéu dai theo mat dudng
khoang 150m. Dat & day thudng xuyén sat 16 mic di da c6 nhiéu bién phdp bao vé nhu: San gat ha
thap mdi doc, xay tudng chan bang BTCT xong van xay ra sat 16.

2. Pac diém dia chat.
Theo két qua khéo sat, diéu kién dia chat tai cac hé khoan nhu sau:
+ Lép 1: Dat dap, dat trong trot: Sét pha mau xdm den, xdm vang, xdm nau, chiéu day
thay déi tir 0,4 — 2,2m.

+ Lép 2: Sét mau xam vang, nau dd, xdm ghi c6 1an it dam san, trang thai déo mém dén
déo cing c6 chiéu day thay déi tir 0,4 — 3,6m.

+ Ldp 3: Sét pha mau xdm vang, xam trang, xdm ghi trang thdi déo clng tai do sau tir 3,0m
— 3,6m. Chiéu day 16n hon 12m (chua xdc dinh- do ho khoan chua qua hét 16p nay)

3. Ap dung Tinh toan
Ta xem xét so d6 gia cudng mai doc trinh bay trén hinh 3.1.
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H=20m

L=30m

SO DO TINH

0 EorKN/M

87,2 27,5 134 95
238,4 249 286,6
4266 406 476

BIEU DO AP LUC GAY TRUQT
Hinh 6.13.VD. So dé khoi truot va biéu do dp luc gdy truot
1- mdt mdi doc 2- mdt truot tinh todn

Két cau chong truot tot nhat bo tri tai diém 1 (cao hon so véi méi d6c c6 ap luc truot 16n;
thdp hon so v6i mdi doc c6 thé khong dat duge hiéu qua gia cudng do vuot ra khoi mat dat, ngodi ra
thap hon cong trinh hién c6). Két ciu chan gilt tot nhat st dung két hop k& chan dat. Ching giam &p
luc trugt trong ti€t dién tinh todn va ngan nglra trugt dat qua cong trinh (tinh todn nay ta bd qua). ap luc
truot tong cong trong tiét dién tinh toan c6 xét dén tudng chan nhan duoc bang Eop =110kN/M.

Chon phuong 4n két cau chan giit tir hai hang coc khoan nh6i BTCT duong kinh d = 0,8m, chiéu
dai I ., =9,2m (s& dugc tinh todn kiém tra). Phia trén coc dugc lién két dai cing tudng chan BTCT giit
khoi dat phia sau. Gia cuong tiét dién cua ting coc dugc thuc hién tir 15 thanh thép chiu luc dudng
kinh 20mm, loai C-II.

Luc di qua ting cdu kién chan giit bang:

_Eor® _1102/2 =110/,

oP

Dé tinh todn coc khoan nhéi chiu tai trong ngang, ta xdc dinh luc ban dau theo cong thiic (6.5):

Q, =110kN; M, =110.1,9 =209 KN.M

Tinh todn chiéu rong tiét dién coc b, = d = 0,8. Theo cong thiic (6.10) ta tim tng sudt giGi han
clia dat tai diém nadm & 1,5m thdp hon mat truot:

Rz=1.1.(17,8.7,1. tgl7 +24,3)4/cos17 = 260KN/M2

Luc dinh trong dit nam thap hon mat trugt theo sd liéu khao sét dia chat khoang 24,3KN/M2. Do
sau coc khoan nhoi thap hon mat trugt tinh theo cong thic (6.13):
S 5.110+ \/25.1 10* +36.209.0,8.260
B 3.0,8.260

Ta xdc dinh nhitng thong s6 co ban cta két ciu chan gitr: hé s6 ty 1&é m = 6000kN/M4 (xem bang
6.1; moé dun dan hoi cua bé tong mac 300, E, =3.15.105kG/cm2; m6 men quén tinh tiét dién quy udc
I, =I,+nla = 0,0491.754+7.15.0,0491.24 =13,2.105cm4; d¢ cing tiét dién EI = 0,85E,In =
0,85.3,15.105.13,2.105= 35.1010kG.cm2 = 35,4.104kN.m2.

hl

=32 h =4m
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Hinh 6.14.VD So do két cau chong truot
1- mdt truot tinh todn 2- coc khoan nhoi

Heg s6 bién dang tinh theo cong thiic (6.4):

o, = s,/M =0,415..1/M
354000

Chiéu sau chon coc quy déi ta tim theo biéu thiic(6.3):
h, =0,415.45=187
Do h_1 < 2 ta lay do cung tiét dién El=co. Ngoai ra, vdi lugng du trit nao do cé thé coi dau dudi

cuia coc tu do, ldc dé cdc thong s6 chuyén vi don vi ta xdc dinh theo céc cong thic sau:

18 24 36
© mb,ht . M " mb,nd ™ mb,h!

b b

18 24
8,, = ————=0,00023;3,,, =8,y =—————
2% 6000.0,8.4> oMM 6000.0,8.4°

36
MM 6000.0,8.4*

Chuyén vi clia coc tai cao do mat truot biang:

y, = 5QQQ0 + §QMM0;¢0 = §MQQO + 0y M

y, =0,00023.110+ 0,000078.209 = 0,042;

@, =0,000078.110 + 0,000029.209 =0,0146.

Sir dung cong thiic (6.6) va (6.8) ta viét bi€u thic d€ xdc dinh cdc thong s6 can timy,, ¢,, M _,

=0,000078;

=0,000029

Q,vao,.
y, =0,042—0,0146z; ¢, =0,0146;
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M. = O,O42.%Z3+O,146.%z4+209+110.z

.=

6000.0.8 6000.0,8
0.= —O,O42.Tz2 +0,0146.————=2z> +110
o, =6000.z.y,
K&t qua tinh todn cdc thong so néu trén thé hién trén h.6.15VD
.M M. kNM Q.kN o kNIM'
” 10
0,042 209 110
0,0274 29124& 32,56 252
~ 0,0128 253,64 107,8 153.6
0,0018 104,84 1665 524 ’
T 0,0174 6,36 7,74 393,6
Hinh 5.15.VD Két qud tinh todn két cdu chan giit chiu tdi trong tdc dong ngang.
1- mat truot tinh toan 2- coc khoan nhoi

Biéu d6 vong y . dac trung cho bién dang coc nhu bién dang thanh tu do (khong c6 tam dai coc).
Do ta chép nhan coc nhu két cdu chan giir cing tuyét doi, géc xoay tinh dugc ciia né ¢, khong 16n
(trong hé khung gié tri d6 con nho hon). Biéu d6 M, va Q _ biéu thi mo men udn va lyc cét theo chiéu
dai ciu kién (cao hon mat truot, nhitng biéu dé d6 dugc xay dung twong tng vdi cic nguyén tiac chung
cua co hoc két céiu). Trén bi€u d6 dp luc o, dong thoi dugc xay dung bi€u do6 tng suét giGi han cia
ddt R _, tinh theo cong thic (6.10) cho cdc gid tri z khdc nhau. Do biéu d6 o, thuc t€ hoan toan nam
trong bi€u d6 R _, chiéu sau lua chon chon coc khoan nhéi hl = 4m dat yéu cau (diéu kién cudng do
cua dat thoa man).

Mo men u6n cyc dai M, = 291,3KN.M. Vi vay khoang cich tir diém dat luc E,, dén ngam quy
ude cot khung:

a= M',“‘“ = 2913 =2"7Tm
E, 110
Chiéu dai cot khung (tir ddm dén ngam, xem H.6.14VD va 6.16VD):
L=h-1,+a=5,2-1,9+2,7 = 6M

So do tinh todn khung c6 dang trinh bay trén h.6.16.VD Giai khung d6 dugc biéu d6 mo6 men uon
thé hién ciing trén hinh do.

Khoang cédch cuc tri gitta cdc coc khoan nhdi xdc dinh theo cong thiic (6.55), so bo tinh gid tri {
theo cong thiic (6.53):

110+ \/1 10> —2.110.5,6.20.0,3
¢= =0,4
4.5,6.20
_6.0,4.20.5,6.0,829 —110(2.0,4 - 0,3)
0,2.110.0,4°.0,829
Khoang cach giita cdac coc khoan nhéi duoc lua chon thoa man diéu kién dat khong bi pha hoai.

b

=11,7)2m
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Hinh 6.16.VD. So do tinh todn khung véi cdac biéu do mo men uon

Trong trudong hop dat no nudc hoan toan va ching chuyén sang trang thdi déo, khodng cach cuc
han can duoc tinh theo cong thiic (6.59) (trong truong hop vi du tinh toan nay khong dén mic do nguy
hiém nhu vay):

3,14

2.5,6.0,8.20(1 +

b= j =3,925)2m

110

Khoang cach giita cdc hang coc khoan nhoi lua chon ? =b=2,0 M.

Tinh toén tiét dién két cAu chan giit chiu cat ti€n hanh theo cong thic (6.15). Luc cat 16n nhat tac
dung 1én két cau chan gitt khi tinh toén theo tai trong ngang bang 166,5KN (xem biéu dé luc cét Q
trén h.6.15VD).

Dién tich ti€t dién quy déi bang:

2
F,=F,+nF, = 314.80° 7.15.3,14 = 4744cm’
4
R _=1,5R, =1,5.10,5 = 15,7 kg/cm2 = 0,157 kN/cm?2
Q=166,5kN<R .F _, =0,157.4744 = 744 8kN.

Tiét dién thoa man diéu kién chiu cat.

Thép chiu tic dong cua luc cit duoc tinh todn theo tiéu chudn tinh todn cdu kién BTCT hién
hanh. Trong d6 c6 thé 1ay khong phai luc cit Max 166,5kN ma 1a luc cét tir tinh todn két cau khung.
Pé lam diéu d6 can xay dung biéu d6 luc cat xuat hién trong khung trong dé t6t nhat luc E ;,p lay trong
dang tai trong tuong tng véi su phan bo theo chiéu dai cot khung.

Ta tinh toén tiét dién lua chon coc khoan nhoi theo moé men uon.

Mo men uoén tinh toan tic dung lén cdu kién BTCT c6 ti€t dién trinh bay trén h.3.4: M= 256.1,1
= 281,6kN.M (1,1- hé s6 vuot tai). Cac thong so tiét dién: r= 40cm; ra = 33cm; c6t thép — 15 thanh
duong kinh 20mm, loai C-II; fa = 3,14cm2; Ra.c =Ra = 26kN/cm2; bé tong mac 300 (R, =
1,3kN/cm2). Vong gan ding dau tién ta 1ay:

F? =11.314 =34,5cm’
Ff=4314=126cm’
Theo cong titc (6.20a), xac dinh dugc:
2.2600.34,5—-12
4 = 2:26003 ,52 6) _ 0.547
130.40
Tur d6 thi trén h.6.4VD. tim dugc o, =45. Trén cung c6 géc & tam 2, =90 chi bo tri dugc 2

thanh thép (ching ta da lua chon 4), vi vay ta lap lai viéc xdc dinh ¢, , bang cdch can bang:
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Ta

Ta

Hinh 5.17.VD. So do tiét dién bé tong cot thép
F¢=23,14 =6,28cm2;
A 2.2600.(34,5 - 6,28)
130.40°
Sing, =0,743; sin” @, =0,41 ;1> =40’ =64000 cm”.
Bo qua viéc tinh todn ZZ S va ZZ r
V€ phai ctua bat phuong trinh (6.27a) bang:
0,95.[2/3.130.64000.0,41+2600.3,14(98,2+180,1)]= 4.324294,86kg.cm = 432kN.M.
Vi vay, M =256 kN.M < 432 kN.M nghia Ia tiét dién thod man do bén chong uon.
Tinh todn chi€u rong vét nit trong tiét dién theo cong thic (6.29)- (6.38).
W, =0,196.0,8° =0,1 M3 ; R, W, =1000.0,1= 100kNM < M ,, =256kN.M;

M,; =0,8.0,1.2100 = 168kNM; s’= 0,8; Wa = 1,3- 0,8;6?2 =0,775;

=07 ,trdé a, =48°<90°

H, =80-7 =73cm; b, =0,5.3,14.40 = 62,8 cm;

6
= Mz 215, u= 34,5 =0,0075;n= LIOS= 8,93
62,8.730.260 62,8.73 2,35.10
1

§= o~ 150215 =0,5;7Z, =73(1- 0,5.0,5) = 54,75 cm;

10+ 0,0075.8,93

o, = _2560000 _ 1355,3kg / cm?
54,75.34,5
. 100000 5 _393.5=3.14.2.11 =69, Iem:
34,5.54,75.8,93
w=>22 5.1 23038030507 = 12,28 cm:
69,1
1355,3

a, = 1—612,28 =0,0079¢m = 0,08mm ;
2,1.10

oL

a, =0,08 mm < 0,3 cm theo tiéu chuén
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Tiét dién thoa man vé diéu kién md rong vét nit.

Tinh toan tdm dai coc dugc thuc hién theo phuong phép tinh toan ciu kién BTCT tiét dién chit
nhat thong thudng chiu tdc dong clia luc xdc dinh trong dam khung. Tudng chan dugc tinh todn chiu
ap luc tir khoi trugt ctia dat dap sau tudong (xdc dinh theo 1y thuyét Cu long).

; N CHUONG VI R
THIET KE TANG HAM NHA CAO TANG

7.1 Tinh toan tuong tang ham
- Tuodng tang ham va cong trinh ngdm dat nong c6 méng ha thap hon san ting ham hoac day

cong trinh khong nhiéu (khoang 0,5-1,2m) thudong xay dung bang phuong phép 10 thién trong h6 dao
hoac trong hao.

- Khi tai trong ngang 16n, phan dudi cta tudong dugc gia cudng bang cdc ddm chong 1én khu dat
lan can tang ham, cac méng bang giao nhau hoac méng be.
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- Tuong cong trinh khong khung ¢6 ty 1€ chiéu dai doi vé6i chiéu cao 16n hon 3 va duoc thiét ké
méng chiu tai trong ngang theo so d6 bién dang phang c6 ngam tai do sau lién két véi méng va cé goi
tua khép & cao do san.

- D6i v6i tang ham nha 1 tang va cong trinh ngdm, moé men uén va luc cat tuong tng vé6i so do
tinh todn trinh bay trén h.7.1 xdc dinh theo cdc cong thic sau:

+ Khi cao do san ting hAm ndm cao hon mat dat (h.7.1a).

M, = m{aw{o,s-gwoAnZ} G (é—%n+4ionJ }bH SN CAERIE)
Qqup = é”le (205, + 0, )—% (7.2)
Q, =nH {awp (0,5 - %nj +o.. (0,5 - énﬂ + M;f : (7.3)

o
Fa

IRER ;
WA A A

f \ _._‘é': '5:;: (:IJ M;-',_.'; A ing
| 8

|
—

H.7.1. Cdc so do tinh todn tuong tang ham nha 1 tang va cong trinh ngam:
a- khi bo'tri mdi cao hon miic quy hoach, b- khi b tri mdi thdp hon miic quy hoach

(Ginf —Ogup )(H1 +Z- H)
3H,

M, =Qg,Z - 0,5 {awp + }b(Hl +Z-H), (14

7 — Hl l\/o-ﬁUP + 2QSUP (O-inf —Ogyp )/(le ) —Ogyp J
0=

, (7.5)
Oint “Ogup
+ Tai muc san tang ham thap hon mat dat (h.7.1b).
M, =m,(V,Ggyp +V201nf)b'H2 (7.6)
1 1 M. .m
=(-0y,+—0,,)b.H—-——""1 7.7
Qsur =( 3 Osur Ot ) Hom, (7.7)
1 1 M,
Qinfz(go-SUP + go-inf )bH + Tf (7~8)
= yA
M, = QuZ- 0,5 {aw,, + (amf3+’”’)}bzz (7.9)
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Z,= Hl\/O-SZUP +2Qp (¢ —Ogyp) [(DH) — O-SUPJ (7.10)
Oint ~—Osup

Trong do:

+ ky hiéu (USUPL] va Dinfl] biéu thi mo men M, luc cdt Q va dp luc ngang o, xudt hién & miic
tong ung trén va duoi tuong,

+ M, - m6 men uon tai tiét dién tuong nam trén khodng cdch Z ké tir tru trén;
Z, - khodng cdch tir tru trén dén tiét dién c6 moé men nhip cuc dai,
b - kich thuoc doan tuong tinh todn trong huong doc;
H- khodng cdch tir diém dudi san dén dinh méng;
H, - khodng cdch tir mdt ddt dén dinh mong;
m, va m, - hé s6 xét dén su xoay méng va tinh dan hoi cua tru;
n=H,/H;

+ V,va v, - cdc hé so xét dén su thay doi do cing tuong theo chiéu cao (cho tuong cé chiéu day
thay doi), duoc lua chon dua vao ty 1é chiéu day tuong & phdn trén &, doi véi chiéu day phdan dudi
0, ; theo bdng 7.1.

++ + + + +

Bdng 7.1
Osup / O Vi vV
1 0,0583 0,0667
0,7 0,0683 0,0747
0,6 0,0753 0,0787
0,5 0,0813 0,0837
0,4 0,0883 0,0907
0,3 0,0993 0,0977
- Hé s6 m, xét dén su xoay ciia mong bang:
+ Khi ton tai két cdu ngan can su xoay cia mong 14y bang 0,8;
+ Trong céc truong hop con lai m, dugc x4c dinh theo cong thic:
1
m, = ; 7.11
"1+ E, S |EBH +h, ) 74D

Trong dé: E,- mé dun dan hoi cua vdt liéu tuong, E,- mo dun bién dang cua ddt nén, B- chiéu
rong day mong; 0, - chiéu day tuong trong tiét dién theo mép mong; hy - chiéu cao mong.

+ Néu m, theo tinh todn 16n hon 0,8 thi 14y bang 0,8.

- Heé s6 m, trong trudng hgp, khi mdi nam thap hon mat dét 14y theo cdc cong thic sau:

+ Khi g6i d& phia trén cta tudng khong ¢6 kha nang chuyén vi ngang (tua mai lén tudng ngang)

m, =m, +0,2 (712)
+ Khi c6 kha niang chuyén vi dan hoi goi do phia trén clia tudng

m, = 1,2(m, +0,2) (7.13)
+ Heé s6 m, trong truong hop, khi mdi cong trinh nam cao hon mat dat

m, = 1,4(m, +0,2) (7.14)
Vidu 5.11VD- Tinh todn noi luc tuong tang ham :
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Tinh todn noi luc xuat hién trong tudng ting hdm c¢6 mdi cao hon c6t san nén xung quanh véi
cac so0 liéu sau:

g=10kN/m’. Dat bén ngoai tudng ting ham c6 cdc chi tiéu co 1y nhu sau:

©=36"; y=19kN/m’; chiéu cao ting ham H= 3,6m; chiéu cao chon méng so v6i c6t san nén H,=
3,0m

Giai: Ta tinh todn cho 1m dai tuong.

Tinh ap luc chu dong:

A= tg°(45%-0/2)=tg*(45°-36/2)=0,26

Tinh 4p luc bén trén (tai c6t san nén) va dudi ting hAm (cot chan tuong):

O gyp =q A= 10kN/m2.0,26= 2,6kN/m”

o, = H,¥A,=3.19.0,26= 14,82kN/m”

n=H /H=0,833

LAay hé s6 xoay clia méng m, =0,8 va m,= 1,4(m, +0,2)=1,4(0,8+0,2)=1,4

Tinh m6 men tai mtc chan tuong:

My=m,| 5 0,5—§n+0,1n2 +o,, LU b.H,’
8 6 8 40

= 1,4{2,6[0,5 —%0,833 + 0,1.0,8332j+ 14,82(% —%0,833 + 4%0,8332j }1.32 =23,94kN.m

M, |
Quur = éan (205, 40y ) == - 1083313226 +14,82) - 222408

mz 6 3’6' ’4

1 1 M.,
Qi“fz“’H{"W”((”S‘5”)*“‘11‘(0’5‘5”)} "

=0,833.3,6 {2,6(0,5 - %0,833) + 14,82(0,5 - é0,833ﬂ + 2394 =24,37kN

b

=11,78kN

Tai vi tri c6 m6 men duong 16n nhat:

ZQ: Hl l\/G§UP + 2QSUP (O-inf - O-SUP )/(le ) - O-SUP J
Ot ~Ogup

_ 3,0.N 2,6% +2.11,78(14,82 - 2,6)/(1.3,0) — 2,6]

14,82 -2,6
Gia tri m6 men duong 16n nhat (tai vi tri Z=2,45m):

=2,45m

- H +Z-H
M, =QypZ - 0,5 [aw O =0 NH, + )}b(Hl +Z-H)
3H,
=11,78.2,45-0,5 {2,6 + (14,82 - 2’6)§3é00+ 245-3 ’6)}. 1.(3,0 + 2,45 - 3,6)* =20,12kN.m

- Khi tuong hoac cac pa nen riéng biét clia tuong cé ty 1& canh nho hon 3 can tinh theo ban, mo
men xac dinh ca theo huéng ngang va huéng ding.

- Trong nhitng trudng hop khi s6 liéu trong cdc s6 tay khong c6 (khi ty 1é canh tAm tuong ting tir
1,512 dén 3) thuong st dung cac thao tac don gian sau:

+ Tuong hodc timg pa nen riéng dugc chia thanh dai ding va ngang;

+ MOi dai trong d6 dugc tinh todn theo so d6 dAm nhiéu nhip hoac mot nhip (tdm dam).
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+ Theo s6 liéu tinh toan dai ding lua chon tiét dién thép ding cho tuong, con theo s6 liéu tinh
toan dai ngang- tiét dién thép ngang.

- Do vong tudng tir tai trong ngang khong dugc vuot qua 1/300 chiéu dai nhip.

* Tinh todn theo so d6 don gian thudng dan dén du do bén va thira cot thép.

- Trong c4c cong trinh ngdm c6 khung toan phan, do 6n dinh clia tudong dugc ddm bao nho tua
lén cot day ngoai ciia khung va 1én mai:

+ Tinh todn tudng BTCT d6 tai chd hoac lap ghép c6 cac maoi néi giita cdc pa nen tién hanh theo
so d6 don gian nhu d6i v6i cac tim dam (dai), bo tri ding va ngang.

+ Khoang cach giita cac truc cOt va cac cao do san tuong tng véi cac kich thudc nhip tinh toan
doi v6i dai ngang va dai dang.

+ Dai ding dugc tinh toan theo tai trong hinh tam giac hoac hinh thang tac dung theo truc doc.

+ Dai nam ngang duoc tinh todn theo tai trong phan bé déu bang cudng do trung binh cla ap
luc dat trong cdc gidi han chiéu cao cua ching (h.7.2a).
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H.7.2. So do tinh todn tuong céng trinh ngam nhiéu tang
¢6 khung toan phan (a) va khong cé khung (b).

- Khi biéu dé 4p luc dat hinh thang, tai trong tdc dung lén dai ding, chiéu rong b (h.7.2a)
+ O dinh tudng: Py =bq, , KN/M ; (7.15)
+ O chan tudng: P, =bq, , KN/M ; (7.16)

Trong do: o, gp va O nf - - cuong do dp luc ngang cua ddt tuong ving ¢ dinh va chdn tuong.
Trong dé tdi trong phdn bo tuyén tinh lén ddi ngang chiéu réng a:

+
P, =a%, (7.17)
q,va q, - tuong ting cuong doé dp luc ngang ¢ dinh va chdn tuong cua ddi tinh todn.
- Néu kich thudc tuong cong trinh rat khdac nhau, chiing duoc tinh todn theo cidc so d6 khéc
nhau.
- Trén h.7.2b trinh bay cong trinh, trong d6 cac tuong doc c6 ty 1é canh L,/H > 3 dugc tinh toan

theo so d6 bién dang phang trong mat phing ditng, con tudng bén cé ty 1é canh H/L,> 3 -theo so do
bién dang phang trong mit phang ngang.
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7.2. Tinh toan cong trinh hinh tron trén mat bang

- Cong trinh hinh tron trén mat bang dugc 1am tir BTCT d6 tai chd va lap ghép. Mai néi giita cdc
pa nen c6 thé ngam hoac khép. Céc cong trinh da gidc 1Am tir cic pa nen phang c6 thé tinh nhu cong
trinh hinh tron.

- Téi trong lén tudng cong trinh tron trén mat bang: 4p luc co ban cha dat; ap luc bé sung do do
nghiéng cac 16p dat; 4p luc bd sung do cic tai trong ndm trén mat dat; dp luc bé sung do tinh khong
d6ng nhit cua dat trén mat bang; ap luc dong dat; dp luc do truong nd dat; dp luc thuy tinh cta nuGe
ngam; tai trong dat tir phia trong cong trinh (ap luc chat 16ng hoac khi).

- Tuong cong trinh thi cong trong hd dao 16 thién hoac bing phuong phap ha giéng duoc tinh
toan chiu tic dong ap luc chu dong cta dat.

- Tudng cong trinh thi cong bang phuong phédp “tudng trong dit” va phuong phép ha giéng ngan
ngira duoc kha niang chuyén vi ngang clia dit xung quanh cong trinh. Tinh todn chiing chiu tdc dong
ap luc ngang co ban ctia dat trong trang thdi tinh.
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H.7.3. Két cdu giéng chim BTCT toan khoi:
1. két cdu bén trén; 2. san, 3. tuong bao (thanh giéng), 4. dao giéng; 5. méng cot.

- Néu cong trinh chita chat 1ong (vi du bé xiang dau) va ¢ thé khong c6 su tiép xiic chat ché
tuong cong trinh vé6i dat (khi thi cong cong trinh bang phuong phap 10 thién ¢6 dap dat trd lai hodc khi
thi cong giéng ha chim), cong trinh chiu ap luc chét 16ng bén trong can ti€n hanh véi gia thiét khong
c6 ap luc bén ngoai cua dat.

- Khi chat tai trong d6i xdng truc bing cac tai phan b6 déu bén ngoai va bén trong (h.7.4), tinh
to4n tudng theo so dé bién dang phang.

Xét tuong chiu dp luc thuy tinh.

Néu cat tudng bing 2 mat cat ngang dugc khoanh tron chiéu cao Ay va chia khoanh tron do
bang mat cat xuyén tdm thanh 2 nira (h.7.4b) thi tir diéu kién can bing nira vong tron ta c6:

2RP,Ay=2N (7.18)

tu do: N=P,.RAy (7.19)
Trong dé: P, =y - dp luc chdt long cé trong luong riéng ytai chiéu sdu y; N - luc doc trong
tuong trén doan Ay; R - ban kinh trung binh ctia thanh vong tron.

a, -

b,
B2
foRAy T |
2 M4, \ ‘~_' \, D; b

.

(o o
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H.7.4. So do tinh todn cong trinh ngam hinh tru chiu dp luc thuy tinh: a- bién dang tuong khi
dp luc bén trong, b- so do tinh todn luc trong tiét dién qua tdm

- Tiét dién cot thép yéu ciu dé ti€p nhan luc kéo trén doan tudng chiéu cao Ay,
A=Y (7.20)
RS
Trong do: Rs- stic khdng tinh todn cua thép chiu kéo.
- Ap luc chi dong d6i xdng truc ctia dat tuong tu nhu cong thic (7.19) gay nén luc nén trong
tuong

N=o,R. Ay (7.21)
- Chiéu day cén thiét trong truong hop do bang:
0= N (7.22)
R, Ay

Trong dé: R,- siic khdng tinh todn cua bé téng chiu nén.
Doi v6i bé chita day chat 16ong, chiéu day thanh can xac dinh tir diéu kién dam bao su lam viéc
ctia bé tong khong xuat hién vét nut:

N, < 0 Ay R, +20R,  Ag khi a=EyE; (7.23)
N
Tu do: o= —" L 20{L , (7.24)
Ay \ Rbt,crc R

Trong dé: N,

wem luc kéo tao nén do xudt hién vét niit; Eg, E s- mé dun dan hoi thép va bé tong;
R,, ... [ siic khdng kéo tinh todn cia bé tong doi voi nhém trang thdi gici han thit I1.

- Luc kéo so bo cua thép vong cho phép tang tinh chong nit tuong bé tong dudi tic dong cua ap
luc bén trong.

Chuyén vi huéng tam clia thanh bé dugc x4c dinh theo dp luc thuy finh theo cong thiic:

PR’
@ ES

va khi 4p luc bén ngoai tuong tu, thay P, bang G,

- Khi chét tai d6i xding truc, cong trinh ngdm dang hinh tron trén mat bang khong chia hang,
trong tuong khong xuét hién tng suat kéo va viéc gia cuong thép cho ching la khong can thiét. Cot
thép str dung la thép cau tao.

- Tuy nhién, néu cong trinh dugc thi cong bang phuong phép ha giéng thi khi bi nghiéng trong
qud trinh ha c6 thé xuét hién tai khong déu, biéu thi bing hé s6 khong déu k,=1,25. Trong mat cat
ngang lic nay xuat hién moé men udn.

- Khi tinh todn giéng ha, thay cho tai trong ngoai khong déu 14y gid tri luc phédp tuyén va mo
men udn tai cdc diém A va B (h.7.4) theo cong thic:

M, =-0,14880,,R* (ky-1)
M; = 0,13660,R* (k,-1)

(7.25)
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N, =0o,R [1+0,7854(k, —1)] (7.26)
Ny =0,R [1+0,5(k, —1)]
Tinh toan phan dao tuong: Tinh nhu cong xOn ngam trong tudng.
Ta xem xét 2 truong hop:
Khi dp luc dat tdc dung 1én mat doc bén trong va chan dao (khi bén ngoai tuong chua cé ddt) va
khi ap luc dat tic dung 1én mat ngoai cong xon .
- Trudng hop thit nhat (& giai doan bat dau ha h.7.5a), dao ndm dudi tdc dung ctia phan luc nén
xdc dinh theo cong thuec:

P =g/(b+0,5b ), (7.27)

Trong dé g - tdi trong trén Im chu vi dao tix trong luong tuong tang 1, b - chiéu réng chdn dao,
b" - hinh chiéu mdt nghiéng dao lén mdt phdng ngang.

H.7.5. Cdc so do tinh toan phdn dao tuong:
a- bdt ddau ha, b - két thiic ha

+ Gia tri luc tinh todn tir p luc dat 1én chan dao F thanh phan luc ding F, va luc ngang F, tac
dung lén mat nghiéng dao xac dinh tir biéu thic:

F=Pb, (7.28)
F,=P.b/2, (7.29)
F, = Fytg(a-9) (7.30)

Trong dé: a- géc nghiéng mdt nghiéng dao so vdi phuong ngang; @ - goc ma sdt trong cua ddt
theo mdt nghiéng dao.
+ M0 men ctia nhitng luc d6 so véi tam trong luc tiét dién c-¢ xac dinh theo cong thiic sau:

MFQ , (7.31)
2
b —3b
Mg, = Fy ( ¢ ), (7.32)
2 .
M, = 5F,,b 1gar (7.33)

- Trong truong hop thit 2, so d6 tinh toan (h.7.5b) tuong tng véi trang thai khi giéng ha téi vi tri
thiét k€&, dat dudi dao dugc don di, con ap luc bén cua dat tic dung 1én mat ngoai dao.
+ Trong tiét dién cong x6n c- ¢ xuit hién:
Mo men uén
M=al’/3 +al¥2 , (7.34)
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Luc cat:
Q=Il(ay+a,/2), (7.35)

Trong dé: a,- tung do phdn tam gidc biéu do dp luc dat, a, - tung do phdn chit nhdt biéu do dp
luc. L - chiéu cao cong xon.

+ Theo luc tim dugc tai tiét dién c-c tién hanh bd tri thép 2 16p phan dao trén toan bod chiéu cao
ctia nd.

- Thép ngang phan dao tuong dugc bd tri theo két qua tinh toan tang 1 ctia tuong khi nhac giéng
khoi cac goi do tam thoi.

- Khi dao dat mot phia gan cong trinh ngdm can ti€n hanh tinh todn on dinh chong truot,
nghiéng, tinh todn kiém tra cudng do va 6n dinh hinh dang tuong.

- Tinh toan én dinh cong trinh chéng truot tién hanh theo cic so do truot phang hodc truot sau
c6 thé tham khao cac yéu cau cia XNIP 2.02.01-83 vé thiét k& nén nha va cong trinh.

7.3. Kiém tra 6n dinh tham cta day ho dao

- Khi dao hé méng c6 nuéc ngdm c6 thé xdy ra cdc hién tugng x6i ngdm, bing nén hoic
hién tugng cat chay.

- Thuat ngit x6i ngdm dugc dung dé mo ta diéu kién khong 6n dinh xdy ra khi 4p luc nuéc
thang diing huéng lén vuot qua trong luong cla dat.

- X6i ngdm lam cdc 16p dat xung quanh cong trinh bi réng (cdc hat nho bi cuon troi), mat
kha nang chiu luc dan dén sat 16.

- Hién tugng cét chay thudng phét sinh trong cac 16p cdt déu hat, nhét 1a cat hat nhd, hat min
1an it hat sét va keo hitu co. Dudi tac dung ctia dong thadm toan bo cét di dong va dun vao hd dao.

- Khi thiét k€&, hé s6 an toan d6i véi x6i ngam tinh nhu sau:

.-%Wc PEGE FrEn

e nilde Tvey

S

Hinh 7.6. So dé kiém tra én dinh nén hé dao khi nudc ngam cé dap

Kyn= W/J= 2D, /7h,, (7.36)
Trong dé: W- trong luong khoi ddt ABCD trong nudc chong lai dp luc thdm
w=7, D.DI2; (1.37)
J- Lutc thdn thdu tdc dung trong pham vi x6i ngam D/2
j= wh.DI2; (7.38)
h- ton thdt cot nudc trong pham vi tix chdn tuong dén day ho dao, cé thé'ldy:
h=h.J2;

D - dé sdu cam tuong cdm vao ddt; y,- trong luong ddy noi ciia ddt
Heé s0 an toan vé x6i ngdm K, thuong 1ay >1,5
- Khi gap viing nuéc c6 4p, can kiém tra 6n dinh nén dat ddy ho dao chong nudc cé 4p theo
cong thic sau:
Kya= Pez/Pyy (7.39)
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Trong dé: P,- dp luc do trong luong bdn thén I6p ddt phii ké tir mdt ho' dao dén dinh muc
nudc cé dap; P~ dp liuc nudc cia tdng nudc cé dp

Ky -hé s6 an toan on dinh chéng cot nudce cé dp, thuong ldy bdang 1,05-1,1

- Khi khong dam bao hé s6 an toan c6 thé tang do sau chon tudng, ha muc nudc ngam, tao
mang chéng thdm quanh tudng chan...

CHUONG VIIL. R
MONG BE VA BAN PAY CONG TRINH NGAM

8.1. Mong be.

- Mobng bé phan b tai trong trén dién rong nén dp luc cong trinh tdc dung 1én nén khd nho. Tuy
nhién anh hudng cua vung bién dang dudi ddy mong lai 16n.

- Mong be thuong duoc két hop 1am ban ddy cong trinh ngdm chong lai luc ddy ndi.

- Thi cong méng be don gian, do d6 méng be dugc st dung kha rong rai trong xay dung cong trinh
ngam dan dung va cong nghiép.
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- Moéng bé c6 thé c6 cac dang phang, dang hop, dang ban dim, dang nim. Trong dé, dé chong lai 4p
luc ddy néi ciia nuéc ngam, ban ddy cong trinh ngdm c6 thé duoc lam dang vom ngugc.
Moéng bé c6 thé 1a méng cing tuyét doi hoac méng mém.
- D6i v6i cong trinh ngdm nhiéu ting ¢6 do chon sau 16n trong ving ¢6 muc nuéc ngdm cao, ap luc
ddy ndi 16n, méng be ban phang thudng cé chiéu day kha 16n. Trong truong hop dé méng beé cé thé
coi la méng cing tuyét doi. Thong thuong mong be duoc coi 1a tuyét doi cing khi ¢c6 d6 manh nhu
sau:
3
t= 10%£<10 (8.1)

h3

Trong dé: E, va E- tuong vng la moé dun bién dang tong qudt cua ddt va mé dun dan hoi ciia vdt liéu
bdn méng, L- chiéu dai ban méng; h- chiéu cao bdan méng.

- Tinh todn méng be tuyét doi cing dugc tién hanh nhu méng nong hop khéi trén nén thién nhién.
Trong d6, can luu y:

+ Xac dinh trong tam ddy moéng;

+ Quy tai trong vé trong tam mong, luc doc truc va luc cat tinh todn 1a tong cua cac luc doc va luc cit
tai cic chan cot.

+ Gia tri m6 men tinh todn 1a tong cdc mo men tai cac chan cot theo phuong tuong ng.

+ Néu luc doc tac dung léch so véi trong tam ddy méong can phai tinh d€n mo6é men do luc doc tac

dung léch tam gay ra M= [] e.. ZN ; (trong d6: e, gid tri léch tam cha luc doc thi i (N,) so v6i trong
i=1

tam ddy mong).

1. Tinh todn dp luc 1én nén theo cong thiic:

- Khi chiu tai léch tam:

2N My MX

o= + + 8.2
= BL J, Jy R
Trong d6: J,= %Bﬁ; Ty =%LB3; My= > Ne,;My= > Ne,
- Khi chiu tai ding tam:
P LN (8.3)
" BL '

Trong do: z N - tong tdi trong thdng diing tdc dung tai trong tam ddy mong;

My, My- mo men tdc dung theo phuong x va theo phuong y;

B, L- tuong ting chiéu rong va chiéu dai mong be.

ey , ;- do léch tam theo phuong chiéu réng va chiéu dai do luc N ddt léch tdm gdy nén

2. Khd ndng chiu luc (gioi han bién dang tuyén tinh) ciia nén ddt dudi méng bé duoc xdc dinh theo
cong thiic:
fs=f, + ¥, 7(b-3) +y, Y, (d-1,5) (8.4)
Trong dé: f, - Stc chiu tai tieu chudn quy uéc; ¥, , W,- hé so diéu chinh khd ndng chiu luc tra bdng
8.1, %y- tuong ving dung trong tu nhién cua ddt dudi ddy méng va cua ddt trén ddy méng; d- do sdu
cua tdng ham, tinh to mdt ddt thién nhién, b- chiéu rong dé’ mong..
Kha nang chiu tai ctia nén phai thdéa man diéu kién sau:
Pyax<1,2f (8.5)
Py < f (8.6)
Bdng 8.1. Cdc hé so diéu chinh khd nang chiu luc v, , y,

[Loai dat v v |
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Bun hoac dit nhao 0 1,0
Dat 1ap hoac dat dinh ¢ hé s6 rong e>0,85 va I,>0,85 0 1,0
Pat sét Khi ¢é do bao hoa nuéc G>0,8 0 1,2

Khi ¢6 do bao hoa nudc G<0,8 0,15 1,4
Dt dam chat | Khi ¢6 hé s6 ddm len K>0,95 va hat sét >10% 0 1,5
trén dién rong | Pt cép phdi c6 dung trong kho Y,,,.>2,1T/m> 0 2,0
bit bui Ham lugng hat sét 210% 0.3 1,5

Ham luong hat sét <10% 0.5 2,0
bat dinh c6 e< 0,85 va I,<0,85 0.3 1,6
Cat bui, cat hat nho (khong chat, rat uét, bao hoa nude) 2,0 3,0
Cat hat trung, cat tho, cat trung, cudi soi, da vun 3,0 4.4

Ghi chi: 1. Nham thach phong hod manh hodc hoan toan gid tri ldy theo loai phong hod
2. Khi sitc chiu tdi cuia ddt xdc dinh bang ban nén tai hién truong thi w,=0.

Trong truong hop c6 dong dat giGi han bién dang tuyén tinh, tinh theo cong thiic (8.4) duoc diéu
chinh nhu sau:

foe= K f (8.4)
trong do: fg- kha nang chiu luc (gidi han bién dang tuyén tinh) cta nén khi ¢6 dong dat (KPa); K- hé
s0 hiéu chinh kha nang chong dong dat cta dat nén, 1ay theo bang 8.2.

Bdng 8.2. Hé 56 diéu chinh khd ndang chiu luc cua ddt nén khi tinh dong ddt K

Tén va trang thdi cua dat da K
bat da vun chat: cudi soi, cat tho, cat hat trung chat, dat loai sét déo cing, | 1,5
ntra cing ¢6 f,>300kpa
bat da vun chat vira: cudi soi, cat tho, cat hat trung chat vira, cat bui, cat | 1,3
nho chat vira, dat loai sét déo c¢6 100< f,<150kpa
Cat bot, cat min it chat: dat bot, sét déo mém c6 30<f, <100kpa 1,1
Bun, dat bun, dat 1ap, cat roi rac 1,0
Ghi chii: f- tri tiéu chudn khd ndng chiu luc tinh cia ddt nén.

Khi kiém tra theo diéu kién chéng dong dat, trong cong thiic (8.5) va (8.6) thay f bing f..
Pyax<1,2f (8.5")
P < fy (8.6)
trong do6: dién tich ting suat bang 0 gitta mat ddy mong véi dat nén dudi tdc dung cliia dong dat khong
dugc vuot qua 15% dién tich mat ddy mong khi B/H < 4 (B- chiéu rong hoic chiéu dai theo hudng
léch tam; H- chiéu cao ciia méng hoac chiéu cao tdng ham).
3. Khd ndng chiu tdi gidi han cua ddt nén duogc tinh theo cong thiic:
Pent = €-Nescicde + Yh, Ngs i d, +%7BNys i,d (8.7)

m*Yqq'q 'y

B B B
Trong do: s, =1-——L ;s =1-—te@; s =1-0,4—
g C L q L g¢ ¥y L

C

B b, o B
d= 1—0,42, d.=1-2tg @1 —sin @) 5 d,=1 ’ICZI“:[I_WJ

2
i,= ( —ﬁj trong d6: B - géc nghiéng cua tai trong.
®»

N.,N,
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h,- do sdu chon méng; ¥ trong luong thé tich ciia dat; c- luc dinh don vi ciia dat.
Cong thuc trén duge dung véi hé s6 an toan la 2-3.

Khd ndng chiu tdi gidi han cuia ddt nén cé thé duoc tinh theo két qud xuyén tinh.

_RP_?'h

Cy N (8.8)
Trong d6: Ny =13+0,11A (A- 1a chi s6 déo).
Cho dat sét (¢=0):
Py = 5,14C, + 4, (8.9)
Cho dat cat (c=0):
Ny =4R, (8.10)

Gia tri N, , Ny ¢6 thé tinh theo Terxaghi hoic theo Schemertmann (1978)]..]:
0,8N, =0,8 Ny =R;, (R; 14y trong khoang (0,5 - 1,1)B du6i ddy méng). Khi h, <1,5B c6 thé 14y:
- boi véicat: - Py, =48-0,009 (300-R,)** (kg/cm?2)
- Doi v6i sét: Py =5+0,34 R;, (kg/cm?2)
Pr= Py/2(hoéc 3)

4. Tinh todn d¢ lun mong beé.
Do lin ciia méng be dugce xac dinh theo cong thiic sau:
S=ys.S5'= Wszi(zia_i ~ 244, ) 8.11)
i=1 K
Trong do: S- do lin cudi cung cua méng; S D—Sdé lun tinh duoc theo phuong phdp cong lun ting lop;
We- hé so kinh nghiém ldy bang 1,1; n- s6 phdn t6" dd chia trong pham vi chiéu day ving tinh toan
bién dang ciia nén dudi mong; E; - mo dun bién dang cia cdc tang ddt thit i dudi mong; z,, z; , khodng
cdach tix mdt day méng dén mdt ddy cua tdng thit i; a.,a, - hé so'dé tinh dp luc trung binh trong pham
vi tir diém tinh todn ciia mdt ddy méng dén mdt day tdng thit i va tdng thit i-1 (tra bang, phu thudc
vao ty lé cdac canh va do sdu).
Chiéu day chiu nén tinh todn Hy cta 16p bién dang tuyén tinh 14y nhu sau:
- Té6i dinh 16p dat c6 mo dun bién dang E, > 1000kg/cm”.
- Khi méng c6 kich thuéce 16n (chiéu rong hodc duong kinh 16n hon 10m) v6i moé dun bién dang E, >
100kg/cm?
Ho=H,+ t.b (8.12)

Trong dé: - Doi vdi nén ddt dinh: H,=9mva t= 0,15

- Doi voi nén ddt cat:  H,= 6mvat= 0,10
5. Tinh todn két cdu méng bé: Tinh todn méng beé theo dang ban trén nén dan hoi 12 bai todn kha phuc
tap, trong thuc t&, v6i sai s6 chdp nhan duoc (thién vé an toan) c6 thé tinh theo phuong phap don gidn
sau day.
- Chia mong be theo ting giai theo phuong canh ngan bing cdc dudng trung binh gifta cdc cot, ta
duoc bé rong B=l1, (h.8.1).
- Ap luc truyén dusi mot dai méng thi i

P =PBy. By, (8.13)

N .
Trong do: p, = Y3 Gid tri p; c6 thé ldy tiw gid tri trung binh cua 4 goc ddi i.

Téng 4p luc Z N, 14y truc tiép tir cdc cOt trén dai i s&€ khong bang véi z N, , do cdc luc cat bén hong
dai khong duoc dua vao tinh todn. Vi vay phan luc nay dugc hiéu chinh bing téng luc binh quan:
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B 2

DNy = 2N+ 2N, (8.14)

Ap luc binh quan dugc hiéu chinh nhu sau:

ZNTB ZNTB

= va hé s6 4p luc duoc diéu chinh la: f= - hé s6 nay dugc nhan cho cac gia tri clia
Prs BB > p Iy G z N, > y dug g 1
céc luc N, trén dai i, coi ddi nhu mot méng bang va ding cdc gi4 tri da diéu chinh (F.N,) dé tinh toan.
MAT BANG
-l
T -~ A A-A
—4|—= & IL—— l,P JLP Ol | P
] y -_r E IF r
a |
4 ' . . -
' | e
£ W] .
- a2 VL s Ahs AR
S . ._ d F
o " - - - - -
1~

b b ge+qw {111

H.8.1. So do tinh todn mong bé

Kiém tra khd néing chong dam thing: Kiém tra kha nang chéng dam thiing dugc tién hanh trén co s&
chu vi ving dam thung chiéu day day h,:

¥ Nmax
[

GidiHan viing b thing

H. 8.2. So do xdc dinh vang bi dim thiing cua ban dady
- Tai diém géc: Uy +h,+2 (canh cot)
- Tai canh U= 2h,+3 (canh cot)
- Tai gitta Uz=4h,+ (chu vi cot)
Kiém tra kha nang chong dam thling v6i luc 16n nhat:

Ny 0 Ry, Upgh, (8.15)

Trong doé: N, luc nén thing lon nhdt, a- hé so (bang 1,0 doi voi bé tong ndng; 0,85 doi vdi bé tong
hat nho); R,- khd nang chiu kéo ciia bé tong; Uy~ chu vi trung binh ddy trén va ddy dudi thdp nén
thiing; h, - chiéu day lam viéc cia ban ddy
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Lyc nén thing N, 18y bang lyc tic dung lén thdp nén thing, trlr di phan tai trong chong lai su nén
thing tdc dung vao ddy 16n hon (ddy duéi) ctia thdp nén thiing (14y tai mat phang dat cot thép chiu
kéo).

Khi 6 ban ddy 1a hinh chit nhat, chiéu day h, chéng choc thing dugc tinh theo cong thiic:

4Pl 1
+1L)— |1 +1) ————12—
P+0,78,, 1,
h, = y (8.16)
Trong dé: 1, I, - chiéu dai canh ngdn va canh dai 6 bdn tinh todn. (h.8.3) P- phdn luc trung binh ciia

nén ddt.

Cot thép ctia méng be duoc xac dinh tir cdc gid tri mo men khi tinh dai méng bang néu trén.

Két cdu méng bé ciing cé thé tinh theo phuong phdp gdn diing dua trén co sé hé so nén ciia ACI
Code:

Do cing hitu han L x4c dinh theo hé s6 nén C,:

D
Le .l o (8.17)

Trong d6: D- d¢ ciing ban méng chiéu rong don vi, xdc dinh nhu sau
ER’

D= 8.18
12i1—ﬂ2i ( )

E, 1 - moé dun dan hoi va hé sé Podt xoéng cua bé tong mong, h- chiéu day méng bé. Trong dé ving
dnh huong cua mot cot la 4 L.

- Theo phuong phap nay, gia tri mo6 men My va M, theo phuong X, Y cua ban tinh trén mot don vi
chiéu rong ban nhu sau:

M, =M, c0s’0 + M,sin’0 (8.19)

M, =M,sin’0 + M cos°8 (8.20)
Trong d6: My, M;- m6 men theo phuong ban kinh va theo phuong ti€p tuyén vuong géc véi ban kinh
tai diém K bat ky (xem phu luc 3) so vdi chan cot trong hé toa do doc cuc (R,0) dugc xac dinh theo
cong thuc sau:

N 1-u),.
My=——\272,—-| —— |Z 8.21
¢ 4{ * (R/Lj 3} ®-2D
N 1-u),.
M=—— + ——|Z 8.22
! 4{”24 (R/Lj 3} (822
Chuyén vi thang ding tai chan cot:
NL’
A = 8.23
cc=¢p (8.23)
Chuyén vi thang ding tai diém K:
NL’
Ay =422, (8.24)
) N _.
Luyc cat: =-—7Z 8.25
' 4L (8.2

Trong dé: N- luc doc tdc dung tai chdn cot;, Z; la cdc hé sé xdc dinh tix ham hyperbolic diuoc
HETENYI thiét ldp thanh biéu do theo ty sé x= R/L.
> Mong be c6 thé két hop véi coc tao thanh méng beé coc ¢6 hoiac khong c6 dai méng. Dai méng
trong trudng hop nay la dai ciia nhém coc duge ting day dé chong luc choc thing va tai trong tac
dung cuc bo. Chiéu day, chiéu dai, rong ctia dai coc tinh nhu trong tinh todn méng coc.
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9.2. Ban day cong trinh ngam.

- Truong hop st dung méng giang hoac méng cot doc 1ap thi giita cdc cot hodc giang cin phai bg tri
ban day cho cong trinh ngdm dé chong 4p luc ddy ndi clia nudc ngam.

- Khic v6i ban ddy cong trinh néi trén mit dit, ban ddy cong trinh ngidm thudng chiu 4p luc ddy néi
rat 16n, dac biét 1a do6i véi cac cong trinh chon sau dudi muc nuéc ngdm. Ban ddy c6 thé 1am dang
phéng, dang v tru thoai hoac vom thodi lat ngugc (h. 8.3, h.8.5).

- Tuy theo tai trong, di€u kién dia chat cong trinh, diéu kién thi cong, budc cot va nhip cong trinh
ngam, c6 thé sir dung cdc loai ban ddy khdc nhau. Ban ddy dang vo tru hodc vom nguoc c6 chi phi vat
liéu nho hon ban phang vao khoang 40-50%.

9.2.1. Bdn ddy cong trinh ngam dang phdng:
- Ban ddy tdng hdm nha cao ting ciing nhu cong trinh ngdm chiu phan luc kha 16n tir dat nén, ciing
nhu 4p luc ddy néi chia nuéc ngdm nén chiing thudng cé chiéu day kha 16n. Ngoai tinh toan kha ning
chiu luc (chiu uén, chiu cit va chiu choc thing) ban ddy con duoc kiém tra chong nit, chéng vong.
- Thong thuong theo ciu tao, chiéu ban ddy cho nha 12 tang trd 1én nén 1ay >1/14 chiéu rong ban ddy
16n nhét va khong nho hon 400mm [11]
- Ban day cong trinh ngdm dang ban phang c6 thé c6 2 loai: loai ban khong c¢6 ddm ( méng be) va
loai ban két hop véi dAm gidng.
- Ban ddy cong trinh ngdm dang phéng két hop v6i hé gidng tao thanh dang méng beé goi la méng be
ban dam (h.8.3, a)

2) b)

d a
\ 7|
N #
N /
= \ ¥4
jL
= |
J2= ' 12 M-

H.8.3. So do xdc dinhﬂchié\u cao h, chong choc thing a) va tinh todn chong cat b)

- Chiéu cao ddm ban khong nén nho hon 1/8 nhip binh quan cta budc cot. Méng be ban dam dang
phing ciu tao theo huéng dé thuong c6 do ciing khd 16n, & mitc do nao dé c6 thé coi nhu ban ciing.
Do dé tinh to4n ban ddy phang cé thé 1at nguoc tinh nhu ban san thong thuong véi tai trong 12 phan
luc nén (bao gom ca 4p luc ddy ndi clia nu6c ngam).

- Kha nang chdng choc thliing ctia ban ddy duoc xac dinh theo cong thic sau (8.15). - Kha nang
chong cat tai mat cat chéo clia ban ddy phai dam bao diéu kién sau:

V< 0,7By,f1 (1, -2hg)hy (8.26)
Trong dé: V- phdn lyc trung binh cua cia ddt nén tdc dung lén phdn c¢é gach chéo; B,,- hé sé dnh

hudng do cao mdit cdt chiu liuc kéo, tinh theo cong thitc:
1

800 |4
Br= (Zj (8.27)
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Néu chiéu cao h, cua ban nho hon 800mm thi 14y h,=800mm, con khi h,>2000mm thi lay
h,=2000mm.

- Truong hop ban ddy dang vom ngugc, tai trong ding tic dung xudng ban day dugc phan thanh 2
thanh phan luc ti€p tuyén va phap tuyén.

- Kha nang chong choc thung cua ban day cong duoc xac dinh theo cong thic sau:

F < 0,7B,,f,u,-hy.sin o (8.28)
- Kha nang chong cit tai mat cat chéo cua ban ddy phai dam bao diéu kién sau:

V< 0,7B,.f,(1, -2h,)h, sin o (8.29)
- géc nghiéng cha truc vom so véi truc thang ding
- Lién két cot hoac vach cting véi ban diy va dam cua méng be nén theo cac yéu cau sau day:
1- Cu li mép cot bién, vach t6i mép bién cua dam moéng khong dugc nho hon 50mm.
2- Khi bé rong cia ddm méng giao nhau nhd hon bé dai canh tiét dién cot, chd ndi ti€p giao nhau clia
dam phai lam thanh géc 8 canh, khoang cach gitta cac géc cot véi 8 canh khong nho hon 50mm.
- Khi tinh todn ban ddy con phai ké dén luc cit bé sung do moé men tdc dung lén trong tAm clia mat
t6i han choc thung gay ra.
- Ung suft cit 16n nhét 7, tai mat cit t6i han choc thing tai vi tri cich mép cot hy/2 duoc xdc dinh
theo cong thic sau day [11]:

Tmax =Fl/um' h0+as'MuanAB/JS (830)
z.max = 0’7(0’4+1’2/Bs) Bhsfl (831)
ag=1- ; (8.32)
2 |c,
I+ | —
3\ C,

Trong dé: F, [ luc tdp trung tuong ting voi t6 hop co bdn duoc tinh nhu sau:

+ D0i véi cot trong 14y luc doc truc trir di phan luc nén trong khéi choc thung ctia ban be;

+ D06i voi cot bién va cot goc 14y luc doc trir di phan luc nén trong pham vi mat cét t6i han choc thiing
cua ban be;

+ Phan luc nén phai trir di trong lugng ban than cua ban day.

U, - chu vi mdt cdt t6i han choc thung tai vi tri cdch mép cot hy2; H,- chiéu cao hitu hiéu ciia méng
bé; M- mé men uon tac dung lén trong tdm mdt cdt t6i han choc thiing ; C,, - khodng cdch tix trong
tdm mdt cdt téi han choc thiing téi diém cé iing sudt cdt 16n nhdt.; Ji- moé men qudn tinh ciia mdt cdt
t6i han choc thing doi vdi trong tam ciia né; - ty s giita canh dai va canh ngdn ciia mdt cdt cot, khi
B.<2 thi ldy B,=2 khi >4 thi ldy B,=4; as- hé s6 phdn phoi m6 men khong can bang khong qua luc
cat léch tdm trén mdt cdt t6i han choc thiing, tinh theo cong thitc (8.32); C,, C,- canh dai va canh
ngdn dién bi choc thiing phu thudc vao kich thudc tiét dién chdn cot va gid tri h,y xem h.8 4.

Gid tri xdc dinh nhu sau: C,=hq+h,va C,=b +h, (8.33)
Trong truong hop cét géc: C,=hq +hy2 va C,= b+h,/2. (8.34)
—’.-T___
hc
[ £ ) |
[’ i e )'f _14'.’ 2
i | |
C Ca
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H.8.4. Xdc dinh gia tri C, va C,
8.2.2. Ban dady cong trinh ngam dang vom nguoc.
- Vom nguogc sir dung 1am ban ddy cong trinh ngdm nham tang kha nang chong lai phan luc dat
nén, 4p luc ddy ndi clia nu6c ngdm. Vom c6 thé mot nhip, nhiéu nhip, mot séng va nhiéu séng (h.8.5).

l 4
‘AI \1 R EER IR EEEERAL

! M_
n I|I Dam giilta w dvo

(i fommi—

Dam bi

H.8.5. Cdc loai ban ddy vom tru
a- vom nhiéu séng, nhiéu nhip, b- vom I nhip; ¢) so do tinh todn

- Vom nguoc bao gébm nhitng bo phan co ban sau:

+ Chiéu day d tua 1én 2 dam bién ¢6 chiéu rong 1a b, va chiéu cao 1a h,, hai ddu con lai cia vom
nguoc la vach cing.

+ Chiéu dai séng 1a 1,, nhip tru 1a 1,, khoang gitta cdc nhip 1a cdc vach ciing. DaAm bién ctia vom
nguoc 1a gidng gita cac chan cot, 1am chd tua cho ban méng, né gép phan lam giam chuyén vi ngang
ctia mép bién vom.

+ Dé lam vich ciing cho méng vom nguoc thudng diing cdc dim cong. Dam bién BTCT thudng
1ay h, =(1/10-1/15)1, Chiéurong dim bién 14y theo ty s6 b,/h,= (0,3-0,5).

- Vom ngugc lam ddy cong trinh ngdm dugc chia thanh 2 loai: vom dai va vom ngan.

Kha nang chiu luc (phan luc nén va luc ddy ndi clia nudc ngdm) clia ban ddy dang vom nguoc
tot hon ban ddy phang, nén né thuong c6 do day nhé hon, bu lai bidn vom nguoc lai c6 do ciing 16n
hon do cting ban ddy phiang nho do cong clia nd.
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- Khi vom day dugc xay dung sau (sau khi thi cong xong phan mong va két ciu bén trén cia
cong trinh), c6 thé coi tai trong cong trinh chuyén xuéng cot chi yéu do phdn méng chiu. Trong
trudng hop nay dé don gidn tinh toan, ban ddy vom ngugc c6 thé duoc tinh todn nhu vom thoai lat
ngugc véi tai trong 12 phan luc nén va 4p luc ddy ndi clia nudc ngam.

Trong trudng hop ap dung 1y thuyét vo mong dé tinh todn ban ddy cong trinh ngdm can dua trén
cac gia thiét sau:

1. Tai trong cong trinh chuyén 1én cot do méng chiu (vi du méng coc c6 dai coc doc lap dudi
cot, ban méng xay dung sau khi thi cong xong phan moéng va két cau bén trén)

2. Ban moéng cong trinh ngam chi chiu 4p luc phan bg, khong c6 tai trong tap trung tic dung l1én
ban moéng.

3. Chiéu day ban mong thay doi déu dan, khong bi dat khic
1. Xac dinh dac trung hinh hoc cua vom nguoc.

- Bén ddy vom nguoc c6 thé cé céc hinh dang khéic nhau, nhung cht yéu la c6 dang d6i xtng, phd
thong nhat 1a sir dung loai vom nguoc c6 hinh dang parabon hoic dang cung tron. Vi vay dé don gian
tinh todn ta xét loai vom nguoc dang parabon va dang cung tron.

- Gid tri dac trung cho dang hinh hoc ctia vom la m6 men quén tinh J, va m6é men khéng ué6n S,
(h.8.6). Lay truc toa do nhu hinh 8.6- thi phuong trinh duong cong ctia vom ham parabon c6 dang
[22]:

z= f,(X/a)’=f, Kk (8.35)
k=X/a; (8.36)
a- chiéu dai nita ddy cung ctia vom [, =2a.
Goi B la trong tam cua tiét dién ngang vom, ta co:

Zo=t,4/3; Zy=(2/3).f 4 (8.37)
- M6 men quan tinh cua tiét dién ngang vom doi véi truc X
a 4
V= [d g, = 20df,)” (8.38)
0 a 5

- M6 men quén tinh tiét dién ngang doi véi truc di qua trong tam cua tiét dién la:

2 1 8
szga.d. forl - Zad(5 fo): = Eadfbd2 (8.39)
- Mo men tinh d6i v6i mot nira tiét dién ngang la:
T x’ d
Sy = J.d(&—fbd —)dx = fou —altk —k*) (8.40)
5 3 a 3
Trong dé: d- chiéu ddy vom; I- chiéu dai vo; f,,- do cao clia vom.
by
S s ]
= yni - 7
X 4 £
S o _:-__.,_.B;:,//

_ S
H.8.6. So do hinh hoc ctia bdan ddy dang vom nguoc

- Céc kich thudc so bo ctia ban ddy vom ngugc c6 thé lua chon theo kinh nghiém. Chiéu cao vom
nguoc f,, 18y theo cong thiic sau day:
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I 1

Trong do: |- nhip ban day.
- Dai v6i vom dang parabon c6 goc toa do dat tai dinh vom, ta c6:

. 1860y 1 4 S 4 S
sinf,, = ——— ; c0s,, = —— tg0y=—"; O, = arctg —
< J1+1g°6,, < J1+1g°6,, ' ‘ !
4 2 2
y= #xz; trong dé: x= ! tgl; =l—3;
l 8 f 1 8.f,,-cos” @

- Dai v6i vom dang tron, cé goc toa do tai dinh vom, ta co:

sin@,, = L; cos 8., = l—ﬁ; Ocv= arcsinL = arcos(l—&j; r= L(lz + 4f,,d2)
2r r 2r r 8f

2. Tai trong tac dung lén ban day cong trinh ngam.
- Khi ban ddy cong trinh ngdm duoc xay dung sau cuing (sau khi da hoan thanh phan méng va két cau
chinh bén trén) hoac méng cong trinh st dung coc, toan bd tai trong bén trén cong trinh do moéng ti€p
nhan.
- Ban ddy cong trinh ngdm trong trudng hop nay chiu dp luc cta dat trén nén, tai trong ban than va
hoat tai trén nén. Ngoai ra trong viing ¢6 nudc ngdm ban ddy con chiu tdc dung clia nuéc ngam.
- D€ don gian tinh todn, ti trong néu trén duoc coi 1a phan bo déu.

T (fHTT

H.8.7. So do tinh todn ban ddy dang vom

- Tai trong tdc dung lén ban ddy trong trudng hop cé 4p luc ddy ndi:

q=P,-v.h (8.42)
Trong dé: P,- dp luc ddy noi cia nudc ngdm; ¥~ trong luong thé tich trung binh ciia bdn ddy va dat
trén bdn ddy; h- do sdu chon ban ddy so vdi cot nén cong trinh.

3. Tinh toan ban day dang vom nguoc.

- Tinh to4n ban ddy cong trinh tuyén dang vom nguoc dugc tién hanh theo bai todn phing, nghia 1a
c6 thé cat vom v6i chiéu rong b=1m dé tinh toan. Trudng hgp vom c6 dang pa ra bon bac 2, do cing
clia vom daéi v6i truc trong tam c6 thé xdc dinh theo cong thic (8.39).

- Ban day cong trinh ngdm dugc lién két v6i hé dam mong, véi tudng bién hoac vach cing. Do do
ctiing cta dam va vach rét 16n so véi do cing cua ban ddy nén trong tinh toan lién két gitta dam, vach
v6i ban déy c6 thé coi nhu lién két ngam, vom c6 thé coi 1a hé bac 3 siéu tinh.

- Dé don gian tinh todn ta cit vom tai dinh va dat vdo dé céc 4n luc chua biét M,, H, va Q,. V6i hé
doi xting chiu tai trong doi xing ta ¢6 Q,=0. Nhu vay chi con M, va H,.

- C6 thé xac dinh khoang céch tir dinh vom t6i tam dan héi C,clia vom parabon theo cong thifc:

tds tds
C= ! — ! - =03374,, (8.43)

- Heé phuong trinh chinh tic cia vom parabon c6 ngam tai chan vom nhu sau:
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0y M, +8,H,+6,+6,p=0 } (8.44)

OuM, +6,,H, +8,, +6,p(f,, —¢,) =0

Trong dé: Trong do: M, va H,- mé men va luc ngang do tdi trong ngodi gdy ra doi voi vom khong
khop chan ngam; O, -chuyén vi don vi tai dinh vom nguoc do mé men M,=1 gdy ra; O,,- chuyén vi
don vi tai dinh vom nguoc trong hé co bdn theo phuong dn sé'M, do luc x6 ngang H,=1 gay ra; J,,-
Chuyén vi don vi tai dinh vom nguoc trong hé co bdn theo phuong dn sé H, do mé men M,=1 gdy ra;
&~ chuyén vi don vi tai dinh vom nguioc do luc x6 ngang H,=1 gdy ra; 6,- gbc xoay tai chan vom; p-
hé s6 quy doi chuyén vi vé mot thit nguyén, xdc dinh theo biéu thiic sau:

EJ, 1—u;

=2t (8.45)

7k, 1-u
Trong do: pva i, - hé pausson cuia vdt liéu két cdu (bdn ddy) va hé sé' ng hong cua ddt,; E, E,- mo dun
dan hoi cua vdt liéu két cdau (bdn ddy) va moé dun bién dang (tong qudt) ciia nén dat.
- Trong trudng hop céc an luc dat tai tam dan héi, hé phuong trinh chinh tic clia vom parabon c6
ngam tai chan vom nhu sau:

511M1 + 51P + 90:0 =0 } (8.44")

Oy, H, +0,, +6,p(f,, —c,)=0

Giai hé phuong trinh (8.44") ta duoc:
o, )
M=--—-2—-—p—-LL=M,-A,.0 8.46
1 5, P 5, 0~ A9y ( )
H=-r _Ji=C oy _a g, (8.47)
0y Oy

fd_

Trong do: A,= 5£ va A,= —cdp. - la gid tri mé men va luc xé ngang tai tdm dan hoi do chuyén vi
11 22

ndam ngang va chdn vom xoay géc 6,=1 gdy ra.
- Noi luc tai ddy vom x4c dinh theo cong thic:

M=M, - H,.C, (8.48)

H,=H, (8.49)

Trong dé: doi vai vom dang parabon: C,xdc dinh theo cong thiic (8.43).
- Theo diéu kién lam viéc ctia ban ddy két ciu cong trinh ngam thi chuyén vi ndm ngang clia ban ddy

X,= 0.
- Céc chuyén vi don vi 3, theo 1y thuyét co hoc két ciu (cong thiic Mor- Maxwell) c6 thé tinh nhu
sau:
2 S S N
- M M NN
§kn:(1 i )j e "ds+ijQ" ds (8.50)
E |3 J ) F A

Trong do: p- hé pausson ctia vdt liéu két cdu (ban ddy); E- mé dun dan hoi cia vdt liéu két cdu (bdn
day); J, F- mo men qudn tinh va dién tich tiét dién tinh todn.

- Doi v6i ban ddy cong trinh ngdm dang vom nguoc, gia tri chuyén vi truot do luc cat Q, gay ra (sd
hang thit 3 trong phuong trinh trén) c6 gid tri khong d4ng ké nén c6 thé bo qua.

- Cong thiic (8.50) c6 thé viét:

— (M M T
5kn:1 H U k ”cos@.ds+J-N"N”cos9.ds+j=
J 0

E 0 0 FO
2 1/2 1/2
U | MM dx+—— [ NN, dx (8.51)
E JO 0 FO 0
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- So dé tinh todn chuyén vi do M,=1 va H=1 gay ra trinh bay trén hinh 8.8
Tinh chuyén vi don vi do M,=1 gay ra (h.8.8a):
Tai ti€t dién bat ky trén truc vom ta c6 My=1 va Ny= 0 nén:
2 1/2 2
1

: 1-u 11-u
11 .([ ix M, xdX >

EJ,

0

Jo

Nhan chuyén vi v6i hé s6 ta c6:

2

1-u

(8.52)

H.8.8. So do tinh chuyén vi: a- do M =1 gdy ra; b- do H,, =1 gdy ra

Tinh chuyén vi don vi do Hy=1 gay ra (h.8.8b):
- Tai tiét dién bat ky trén vom ta co:

M,= 1(y-Cyy); Noy= 1.cosO (8.53)
. . .. EJ y ; A \ . \
Nhan chuyén vi véi O xét dén J= —>va b=l (d,- chiéu day ban day tai vi tri dinh vom) ta
— y? 2
duoc:
1/2 21/2 2
2 dO 2 2 dO
8y = [Miydx+—L [N dr=004383. f’1 1+ | > (8.54)
0 12 0 bd
4
arctg( f”dj
Trong do: B, =095 ——M—= (8.55)
4foa
l
Gid tri S, phu thudc vao ty s6 f,,/l duge [25] 1ap thanh bang duéi day:
foo/l 1/2 1/25 | 1/3 1/3,5 | 1/4 1/45 | 1/5 1/55 |1/6
B, 0,528 |0,605 |0,663 |0,711 |0,750 |0,780 |0,806 |0,825 | 0,841
Trong trudng hop tai trong thay ddi theo luat tam giéc ta c6:
Chuyeén vi do tai trong ngoai gay ra sau khi nhan vé6i " 02 ta dugc:
—H
1/2 1/2
8, = [M . dx6,, = [M (y=Cedx; (8.56)
0 0
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H.8.9. So do tinh My, Ny, Qy

Thay gia tri M, vao (8.56) va lay tich phan ta dugc:

S, =— £ (4q)—f—21(216+5Ae) (8.57)
P192 420

fr 1l
5, =77 (15787 +0.4945A¢) — L (7.1307le +1,9835A¢ 8.58
. 228( 8q q) 378( ) (8.58)

- Tai trong tinh todn tic dung lén ban ddy cong trinh ngdm chu yéu la tai trong ddy ndi clia nuée
ngim, dé don gian tinh todn c6 thé coi nhu tai trong phan bo déu véi gia tri g,
- Khi tai trong phan bo déu, xét dén céc gid tri Ag=e =Ae =0 ta co:

I’ ,
S, =~ 192(4q) (8.57)
S, =— gl (1,578¢) (8.58")

- Noi luc tai ti€t dién bat ky trong ban day tinh theo cong thic sau day:
1

M;=M5+Hﬂ—5gﬂﬁ

N,=H,cosf+g, .xsind (8.59)

Q. =g, ,x.cos@—H,sind

4 2. 4 \ A, A ? ya N ? A ? Zz
Trong do:y = l—{xz ; g, tai trong phdn bo tw ddt trén ban day va ban thdn ban day.
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H.8.10. So do bo tri cot thép trong ban ddy dang vom tru
a- Su hinh thanh cdc vét niit trong ban ddy vom tru; b-bo tri c6t thép trong dam bién; c-
cdc loai cot thép trong bdn ddy; 1- thep chiu kéo; 2-thép trong ban ddy, 3-thep viing goc ban day; 4-
theo phuong doc

- Trong trudng hop chiéu day ban ddy so véi ban kinh cong ¢6 ty s6 % < % (trong d6 d- chiéu
day ban day; R- ban kinh cong clia truc vom) vom c6 thé tinh nhu vé mong [21].

- D6i v6i méng vo mong c6 tiét dién dang cung tron chiu tic dong cua tai trong thang ding doi
xiing c6 thé tinh gin ding nhu ddm BTCT don gian tua trén cdc vach cting [21, 24] (h.8.11). Tiét dién
ngang clia dim va dam bién 12 tiét dién cong. Cdc ky hiéu trong h.8.11 nhu sau: F,- téng dién tich c6t
thép chiu kéo; €, - géc & tam nua cung vo; €, - géc ¢ thm mot nira cung vo trong vung chiu nén; c-
khoang cich tir hop luc clia cot thép chiu kéo t6i tam cung tron cua tiét dién vo; d, R - chiéu day va
béan kinh vo; d, — khoang céch tir hop luc cua c6t thép chiu kéo t6i ddy clia dam bién.

- Diéu kién dam bao cudng do trén tiét dién cung tron la:

Myax < 0,8(2R,dR *sin8,, - cR,Fa) (8.60)
Trong dé: M,,,, - mé men ngoai luc xdc dinh nhu trong dam don gidn, 0,8 - hé s6 thuc nghiém
vé diéu kién lam viéc cuia vdt liéu trong tiét dién cong; cdc ky hiéu khdc, xem trén h.8.11.
12

9, - 3 — u_’_ : Ra.Fy
z 8 Bp = |
R —
o / ? R
Ranh gidi vingnén y _5 A = — l nén
T S
— | L TR
I \ Ving chiu nén
LEEEEERSEERAEEAN

f q w
H.8.11.Tinh toan mong vo tru dang cung tron nhu daim BTCT
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- Ranh gi6i viung chiu nén xdc dinh theo nguyén tac sau:
2R, 6,d=R,F, (8.61)
- Thé hai phuong trinh trén cho nhau ta cé:

. M
Sin6,- —6, —————=0 (8.62)
R, " 2R,dR’
a) ‘ b)
;%mmmﬂm;:‘;ﬁxmr ";%‘B"h?‘v“‘ A »’ii“ 12
N '

H.8.12. So do tinh todn vo tru dang tron theo phuong séng: a-so do tinh todn; b-ddi cdt theo
chiéu rong tinh todn bdng Im; c- so do tdi trong va noi luc trén mot phdn ddi ngang vo tru; d- biéu do
moé men tdac dung theo phuong song.

- Do géc 6, nhod nén c6 thé thay sind, = @, va gidi phuong trinh (8.62), sau d6 tinh c6t thép

theo (8.61).
Ung suit tiép trong v c6 gid tri 16n nhat tai g6i tua, c6 thé x4c dinh theo cong thic:
S
1= (8.63)
2Jd

Trong dé: Q, [ luc cdt tai tiét dién goi ciia vo, xdc dinh nhit trong ddm don gidn.

- Dé x4c dinh mo6 men udn doc clia vo theo phuong séng, ta tich mot dai rong mot don vi
(h.8.12). Luc tac dung lén dai nay 12 tai trong thang ding q va cdc luc tiép tuyén T va T + AT . Gid tri
M, trong tiét dién bat ky ctia dai bing téng mo6 men ciia luc q va AT d6i véi truc a-a cla tiét dién dang
xét. Biéu d6 M, c6 dang trén hinh 8.12c.

. CHUONG X . .
TINH TOAN DAM, BAN MONG TREN NEN PAN HOL

9.1. Khai niém chung:

- Hé khung cong trinh ngdm dan dung cong nghiép c6 thé 1a khung d6 toan khai, khung 1dp ghép, ¢
thé mot nhip, nhiéu nhip, mot ting hoac nhiéu ting.

- Cong trinh ngdm dan dung va cong nghiép phan 16n xay dung bang phuong phép 10 thién.

- Cdc bo phan cta cong trinh ngdm truc tiép ti€p xtc véi nén dat 1a ban mai, tudng ngoai va ban day.

- Tinh todn hé khung ctia cong trinh ngdm bao gém cic phuong phép tinh todn khung, vom, dam,
tuong va két cdu trén nén dan hoi.

+ Ban madi thuong cé cdu tao vom thoai. Chiing ti€p xuc véi dat 1ap cho nén dugc tinh nhu két ciu
thong thuong.
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+ Tudng bén thudng dugc xay dung thang ding. Chiing c6 thé duoc tinh toan nhu dim trén nén dan
héi (khi tudng c6 do ciing hitu han va tiép xdc lién tuc v6i nén dat) va khong ké dén tinh dan hoi cha
nén dat (khi xung quanh la dat 14p khong dam bao ti€p xiic chat ché va lién tuc vé6i tuong).

+ Ban day clia cong trinh ngam c6 thé cé dang phang hoic dang cong (vom nguoc).

- Ban ddy cong trinh ngdm c6 do cing hitu han, ciing nhu khi chiing dugc xay dung truGe khi xay
dung két cau bén trén c6 thé dugc tinh todn don gian nhu dam (cét theo dai) trén nén dan hoi.

- Duéi tac dung cua tai trong va phan luc nén, méng sé bi uon (thudng & mép bién). Su bién dang cla
mong lai 4nh hudng dén su phan bo lai phan luc nén. Dé don gian ho4 tinh todn nguoi ta chi xét trong
nhiing truong hop méng c6 bién dang uén 16n khi thoa man diéu kién:

3
t= lO—l—>lO 9.1)

En
Trong dé: E,- mo dun bién dang ciia ddt nén; E- mo dun dan hoi ciua vdt liéu méng, - chiéu dai
mong; h- chiéu cao méng. Khi méng cé t thod man diéu kién trén goi la méng mém.
- Mong c6 ty s6 hai canh 1/b>7 goi la méng dam, con 1/b <7 goi 1a méng ban.
- Duéi tai trong cong trinh f(x) va phan luc nén 6(x) (xem hinh dudi), méng dam bi uén va truc vong
ctia n6 dugc xac dinh theo phuong trinh vi phan

| &)

B
AT LA m |7 .
4R \[f.\ ﬂ ad ({Iﬂ T

?’W 7 ” P

ey

L ey
; Z AR
Yt
H. So d6 tong quat dim trén nén ban khéng gian din hai
d*y(x
B2 [ - ool 9.2)

dx*
Trong dé b- chiéu réng ciia dam; y(x)- do vong cua dam; EJ- do ciing chong udn cia dam.
- Dudi tdc dung cua dp luc ddy méng nén dat bi lin xuong. Diéu kién ti€p xiic ctia nén va ddy méng
dugc miéu ta nhu sau:
y(x)=8(x) 9.3)
- Nhu vay c6 hai dai luong chua biét 1a y(x) va d(x) nhung méi chi c6 mot phuong trinh (9.2), ta lap
thém phuong trinh thit hai trén co s quan hé gitta d6 lin ctia nén va dp luc diy moéng
, S(x) =f,[6(x)] 9.4)
* Quan hé nay thé hién su lam viéc cua nén dudi tdc dung cua tdi trong goi la mé hinh nén.
Hién nay trong thuc t€ phd bién 4p dung 3 mo hinh sau day:
1- M6 hinh nén bién dang cuc b (con goi 1a moé hinh nén Vinkler). Theo mo hinh nay bién dang nén
chi xay ra tai vi tri dat tai. Mo hinh nay st dung quan hé:
o(x)=K&(x) 9.5
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Trong do: K- hé so'ty 1é phu thudc vao loai ddt nén con goi la hé so nén (tlm3, kg/lcm3), o- dp luc lén
nén; & gid tri do lun.

2 - M6 hinh bdn khong gian dan hoi. Theo moé hinh nay nén duoc xem nhu nita khong gian bién dang
tuyén tinh. Do Iin nén khong chi xay ra tai vi tri dat luc ma ca & ving lan can. M6 hinh nay dua trén
cac cong thuc Businesk:

- ptg
7ER
Trong dé: R - khodng cdch tix diém tinh lin dén diém ddt luc P; E,, 1, - mé dun bién dang va hé sé nd

S(x,y)=

P (9.6)

hong cua ddt nén.
Theo mo hinh nay hién ¢c6 mot s6 phuong phap thong dung cua GS. M.I. Garbun6p- Paxadop, Phuong
phap cua Zemoskin va phuong phap cua GS. Ximvulidi.
3. M6 hinh l6p khong gian dan héi. Mo hinh nay nhu mo hinh ban khong gian bién dang tuyén tinh
nhung chi tinh cho 16p dét c6 chiéu day hitu han (vi du chiéu day 16p chiu nén, hoac dén 16p da c6
chiéu day nhé hon chiéu day 16p chiu nén).
- Cdc mo hinh néu trén déu dua trén co s 1y thuyét dan héi - bién dang nén ty 1¢ thuan véi ting suat.
» Ly thuyét tinh todn méng bang, ddm trén nén dan hdi kha phu hop khi nén dét c6 tinh dan hoi
va tinh co hoc gin véi vat thé dan héi dong nhat. Tuy nhién doi vé6i cc loai dit nhu cdt, sét, 4 cét, 4 sét
khong c6 1y thuyét nao phu hgp hoan toan. Hon nita viéc lua chon tié€t dién ciu kién bé tong cot thép
dugc tién hanh theo trang thai gidi han trong khi nén dat chi tinh trong giai doan dan hoéi. Diéu nay cho
thdy van dé dat ra chua 16 gich 1am. Diéu bat cap nay c6 thé dugc giai quyét néu tinh toan theo ly
thuyét can bang gidi han c6 xét dén tinh bién dang déo cuia nén. Phan 16n cdc loai dat néu trén déu c6
tinh déo, do d6 viéc dp dung 1y thuyét dam trén nén bién dang déo td ra kha phi hop véi diéu kién thuc
t€. Mo hinh nén nay da dugc GS.A.A. Gvozdev dua ra tir nam 1934.

9.2. Tinh toan dam trén nén dan hoi theo phuong phap nén bién dang cuc bo (mo6 hinh nén
Vinkler). Dai dién cho phuong phdp nay la phuong phép tinh toan cua GS.Paxtrnak
- Ly thuyét Vinkler phii hop nhat d6i véi nén dat yéu no nudc.
- Quan hé co ban do6i véi dam theo mo hinh nay la phuong trinh (9.5)
2

d’y
dx®
chung cho ddm nam tu do chiu tai & hai ddu dam (h.9.1):

T M)
Ll L L Ll

0} 'j

7
¢

7

o . M )
- Sau khi vi phan phuong trinh nay va thay ( ) bang (_E) ta nhan duoc phuong trinh vi phan

H.9.1. .So do tinh todn dam ngan chiu tdi tdp trung va mé men

d*‘m
do*
, X AE] .. oL . s s .

Trong do: ¢ = 3 ;S =4 oK chiéu dai ddc tinh cua dam (tuong);

K- Hé s0 khdng dan hoi cua ddt ¢ mdt bén tuong;

E-Mo dun dan hoi cua vdt liéu cong trinh;

J- mo men qudn tinh cua tiét dién tuong,

b- chiéu réong tinh todn, b= Im

Tuy theo do ciing ciia tuong, cé thé chia tuong thanh 3 loai nhit sau (theo Pasternak,A = 1/S) :

+ A <1 tuong duoc tinh nhu dam cé do ciing tuyét doi.
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+ 1 <A <2,75 - ddm c6 dé ciing hitu han, tinh nhu ddm ngdn

+ A >2,75 tuong manh, tinh nhu dam dai vé han

Loi giai phuong trinh nay ctia G.S. PL. Paxternak cho két qua trong tiét dién tai khoang cach x téi
dau dam khong chat tai nhu sau:

- Mo men uoén:

, : Mo=A, & A, & (9.8)
- Luc cat tai diém doé:
Qq= %(Aléi —24A,6,); (9.9)
- Luc phan b6 1én nén tai diém dé:
o= b.K.y= S—zz(Alfz —2A,8); (9.10)
- GOc xoay:
do =%(—A1(§3 —24,8)) (9.11)

Trong do: A=4pM,—2.p,.SP,
Ay=2(peM, - p4.S.Py).
Gia tri: & va p cho trong bang 6.1 va 6.2-phu luc 6.
Doi véi dam ngan IS A =1/S <2,75:
Tang gia tri 1én bK 14n, gid tri tuyét d6i cha goc xoay va do lin dim ngén la:

4 . TN
A, = 57 P, - g6c xoay dau chit tai cua dam do M, =1 gay nén

2 . L ae o s ~ o .
A, =A, = 57 P, - g6c xoay dau chit tai cua dam do P,=1 hoac ciing tai d6 do lin do M,=1 gay
nén.

A, = 5 P5- do lun tai dau chat tai cia dam do P,= 1 gay nén
8 X ST TN
A, = ra Pe - g0c xoay dau khong chat tai cua dam do M, =1 gay nén
8 . BTSN .
A, =N, = - 0, - g6c xoay dau khong chat tai cia dam do P,=1 hoac do 1dn do M, =1 gay nén

A, = 5 Ps - do lun tai dau khong chat tai cua dam do P,= 1 gay nén

a)

0_9:‘“: el
Bz
JJU e l

H.9.2. So do tinh todn dam citng a) va dam dai b)
Dot voi dam ciing:

Dam rat ngan ¢c6 A = S <1-goi la dam cuing. Noi luc trong nhitng dam nay duoc x4c dinh theo cong

thitc clia stic bén vat liéu:
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2|3M, 2x 3x
= l{ ! ( lj—i_ 2[1 H G2

x(3M, 1
== -P, |+—xq.; 9.13
QX l( l 2] 2 QX ( )
2M, 2P, ¢
My = L2 2 y? 9.14
* ( 1> 3 6 j G149
Gid tri tuyét doi cha chuyén vi tir nhitng tai trong d6 tang 1én bK 1an c6 dang:
12 6 4 12 6 2
Ay 21_3; Ap =4, :l_z; Ay :l_; A031 21_3; A(;z :A(zu :l_z; A(ztz :l_

Doi voi dam dai:
Dam ¢6 A= 5 > 2,75 goi la dam dai. Trong d6 néu tai dat 6 mot dau thi dau bén kia hau nhu khong

xuat hién bién dang. Goc toa do dam dai 14y tai dau chat tai (h.9.2b). Cac cong thic tinh toan cho dam
dai tai tiét dién trén khoang céch x ké tir dau chét tai nhu sau:
- Doi v6i mo men:

/ Mo =M, 1;- SPM,; (9.15)
- Luccat:
2M
Q<p=-( Slﬂ2+szj; (9.16)
- Ap lyc phan bg:
2 M
9o =§(sz71 _Tl"“j 9.17)
- Go6c xoay:
2 (2M
dw;( Slm—szj (9.18)
Trong do: ¢= %
Gia tri bién dang tuyét doi tang l1én bK 1an sé la:
4 2 2
Ay :F; A=A, :F; Ay :S_;

7 - cac hé s6 Ximerman cho trong bang 6.3- phu luc 6
- Giai bai todn dugc tién hanh bang cach phan chia dam thanh timg doan riéng biét tao thanh nhiing
hé co ban c¢6 luc tac dung tai cac dau cta cac doan do.

a) b)

/T\""
T

3 —=

At y "p’&?,}
~)/(1\ i ﬁi‘g : (Mer,)

H.9.3. Vi du cat dam thanh cdc hé co ban khi cé tdi trong tac dung tai dau mut daim

- Vi du dam thé hién trén h.9.3 chiu tai trong P vd m6 men M ¢6 thé duoc cit va chuyén tai trong
sang phan trai hoac sang phan phai dam. Tai vi tri cat xudt hién noi luc chua biét M, va Q, s& dugc

nhieu.dcct@gmail.com 184



xéc dinh tir viéc giai phuong trinh Kani bang phuong phép luc, tao nén bang su can bang géc xoay va
chuyén vi v€ trdi va vé& phai clia dim tai vi tri cat:

1: (A7 +A7 M, + (A%, - AT, )0, + AT M — AL, P=0 9.19)

L (A%, +A% M, + (A%, — AT, )0, + AL M — AL, P=0 9.20)
- Gid tri chuyén vi A- dugc 1ay theo cdc cong thic trén cho dam ciing, ngin va dam dai phu thuoc
vao doan dam dugc cit ra.
- Céc dau clia chuyén vi Atrong cdc cong thitc néu trén 14y theo quan niém sau.
+ Céc chuyén vi chinh A ,A,, - ding bén canh nhiing noi luc chua biét M, va Q, luon luon duong, vi
huéng ctia ching trung v6i hudng tac dong cua luc d6 (xem h.9.3a).
+ Dau clia céc chuyén vi lya chon A,,A,, - 1a duong khi luc M, va Q, gay nén bién dang trung vdi
huéng chuyén vi chinh va am khi ching ¢6 huéng nguoc lai.
+ Dau céc thanh phan tai khic ciing xdc dinh nhu vay —khi tuong tng vé6i hudng tic dong cia M va
P.
- Sau khi xdc dinh cdc gi4 tri chua biét M, va Q,, cic doan cat cua dam 1a nhitng hé co ban (h.9.3b)
ma d6i v6i ching ¢6 thé ting dung cdc cong thic néu trén dé xdc dinh Mgy, Qg va qo.
- Dai v6i dam c6 tai trong phic tap c6 thé sit dung nguyén ly cong tac dung. Vi du, ddm dugc bay
trén h.9.4a cho phép chia thanh 2 hé co ban.

a) b)
l M
I} (l 1| F...__EL.._,_ B SR UL I
a, a, /_\‘_. | ﬂ/

i e

----—i e

i«\p

H.9.4. Cat dam thanh cdc hé co bdan
khi c6 tdi trong phiic tap tac dung lén dam
- Dam c6 cédc doan tai trong phan bé duoc chia sao cho cac doan d6é dugc tach ra trong dang hé dam
co ban (h.9.4b).
D6i v6i dam trinh bay trén hinh 9.4b can thanh 1ap 4 phuong trinh theo phuong phap luc:

L (A7 +A M, +(a%, AT, )0, — AL M, — A0, +% =0 ©.21)

)
I (A% - A% M, + (A%, +A%,)0, — AM, — A0, — p, =0 (9.22)
M —AYM, —ALQ, +( AL + A%, WM, +( AL, - A, )O, — lz P2mPi_g (923)
IV: —AYM, A0, +( Ny —Ay WM +( A, +A, )Q,—p, =0 (9.24)

X4c dinh phan luc dau dam trén nén dan hoi ¢6 2 dau ngam [10]. Dam c6 2 ddu ngam c6 thé sir
dung c4c diéu kién bién tuong ting dé xac dinh mo men va luc cit tai céc tiét dién ddu ngam.
1. Xdc dinh phdn luc tai cdc dau ngam khi dam chiu tdi trong tdp trung
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a) b8) ¢)

P2 7
A z> ,_-r-r-i a j -?: -__—---_r-:71-7-v-fr£ ‘:TTWIEB
. — ....._,p. g..# A — '""'"'i ----- 4
—l {

H.9.5. Cdc truong hop chiu luc cua dam trén nén dan hoi coé 2 dau ngam.
- Ta c6 diéu kién bién: x=0; 0,=y,=0; x=I; 0, =yz=0
- Mo men va luc cit ¢ hai ddu ngadm xédc dinh theo cong thiic

P 5453 5354 . Mg= P 5453 4 (9.25)
. a 5254 f a 4:254 253
5254 2585 H.= M (9.26)

&& 280 C g -2
Trong do: &- (i=1, 2, 3. 4) - cdc ham hipecbolic (tra bang.6.1- phu luc 6):
€,=ch.0x. cosox E,=ch.ox. sinox
E,=ch.ax. sinax +shox. cosax ;  &,=ch.ox. sinox - sh.0x. cosax
2. Xdc dinh phdn luc tai cdc dau ngam khi mot dau dam (dam A) xoay mot géc don vi theo chiéu kim
dong ho.
- Diéu kién bién: x=0; 6,=1; y,=0; x=1; 65 =y;= 0
- Mo men va luc cat ¢ hai ddu ngdm xdc dinh theo cong thic
M, = (K/od)v, ; My= - (K/o)v, 9.27)
(K02, ; Hy= - (K/od)v, (9.28)
3. Xdc dinh phdn luc tai cdc dau ngam khi mot dau dam (A) liin xuéng 1 don vi.
- Diéu kién bién: x=0; 0,=0; y,=1; x=I; 6 =y,= 0.
- Mo men va luc cit & hai ddu ngadm xdc dinh theo cong thiic

H,=

= (K/(Xz)vz ; Mp=- (K/OCZ)VS (9.29)
- (K/ov, 5 Hy= - (K/o)v, (9.30)
Trong do: v, (i=1....6)- cdc ham Hipecbol iing voi ox= dl (tra bang 6.7- phu luc)

_ 1 shox.chox—sinaxcosax 1 sinax.chax — cos axshax

"2 shlax—sinax Y 2 shlox—sin’ox

1 chzax—coszax. _ sinoxsha.x

2 shlax—sin’ ax > shlax—sin’ ax

_ cos ax.sin ax + chax.showx V= sin ax.chax + cos ax.shax

} sh>ax —sin® ox ’ ° sh>ox —sin® ox

o~ dac trung do cing ctua tuong

o=1/S= 4 gﬁ (9.31)

9.3. Dam trén nén dan hoi theo phuong phap Zemoskin.

- Nén trong phuong phdp nay duoc xem nhu ban khong gian dan hoi dong nhat.

- Co s6 tinh: do lin doi véi diém ndm trén mat phang ban khong gian dan héi phu thudc vao luc dat
trén khoang cach nao d6 doi véi né (quan hé Businesk)

- Do lun y xac dinh duoc trong dang ham cua F,. Gia tri do lin tr luc don vi cho trong bang 6.4 phu
luc 6 véi cac ty sO khac nhau x/c va b/c (trong do X- khodng cdch tir tiét dién xem xét ciia dam tdi vi
tri ddt luc, b- chiéu rong dam; c- chiéu dai cdc doan ma dam chia ra).

- Tinh todn dam duoc tién hanh nhu sau.
+ DAam duoc chia ra thanh nhi€u doan nho ¢ (h.9.6a), cdc doan ¢ cang nho do chinh xdc tinh todn
cang l6n.
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+ O giita cdc doan b6 trf cdc goi dd lien két dAm véi nén dat.
+ Khi tai trong khong d6i xding, tot nhat phan chia thanh cac phan doi xing va phan doi xing. Vi du,
tai trong trinh bay trén h.9.6a phan chia thanh 2 tai trong trinh bay trén h.9.6b

a) b)
% 9
p__ P
T T T T |
=% |—:_ 3t e
| e | o] '
7777 AT " 2] _ € [ B |
o c | e | e | c |72 ‘ |72 l“' '
cl el cleclc] e e

H.9.6a, b. So do tinh toan dam theo phuong phdp Zemoskin:
a)- chia dam thanh tiing doan c;
b) thay doi hé khong doi ximg thanh hé doi xiing va phdn doi ximg

+ Xéc dinh luc trong cdc g6i dd, st dung phuong phdp hén hgp hodc phuong phap luc.

Phuong phap hon hop. Trong phuong phap hon hop, dam dugc ngam 6 tiét dién gita va dugc tao nén
chuyén vi y. Phuong trinh ctia phuong phdp hon hop cho dam chiu tai trong d6i xdng trinh bay trén
h.9.7 s€ c6 dang:

L (4% +0)x, +(2A° +0)x, +(2A%, +0)X, -y, =0 (9.32)

L (249 +0)X, + (A%, + A% + A7 )X, + (A%, +A% + A%, )X, -y, —A, P=0 (9.33)

L (24% +0)X, + (A% +A% + A%, )X, +(A% + A% +AZ, )X, —y,—A3,P=0  (9.34)
IV. XX, +X, —P =0 (9.35)
a) b)

l' ] ~£ g ol

i I P 1 s i }
X2 L) | | _X m
{0 T i

1 Xs“”‘c i
?,.- . - ? Eﬁ e #- = z /1.// e /// s 7 e
e L. ¢ ¢ | c % If/z |%2| ¢ I_,u ; +,' . .NZ’I

H.9.7. So do tinh todn dam:
a)- tdi doi xitng ; b) tdi phan doi xiing
- Ba phuong trinh d4u biéu thi diéu kién chuyén vi tuong hd ctia nén véi dam trong cic tiét dién, noi
dat c4c luc X, X,, X, bang 0. Phuong trinh thi 4 thé hién tdng tit ca cac luc tdc dung lén dim bing
0.
- D6i v6i dam chét tai phan d6i xdng trinh bay trén (h.9.7, b). Phuong trinh Kani clia phuong phép
chuyén vi s& c6 dang sau:

Lo(A% —A% +A7 )X, +(A%, - A% + A%, )X, —g,c—AT P=0 (9.36)
M (A% —A% +A%, )X, +(A% — A% + A%, )X, —2¢,c A3, P=0 (9.37)
ML X, .c+X,2.c—P15.c=0 (9.38)

- Phuong trinh thit nhat va thit 2 biéu thi diéu kién chuyén vi tuong hd clia nén va diam bang 0 tai cdc
mat cét, noi c6 luc X, va X,. Phuong trinh thit 3 - tdng gi4 tri m6 men 14y tuong Gng véi tiét dién gitta
dam cta tét ca cac luc tic dung 1én né.
Trong cac phuong trinh ky hiéu nhu sau
- Gid tri chuyén vi tuyét doi ciia nén:
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7k, .c

2
0

A, - tai mat cat 0 do luc X,=1, tang lén lan gay nén; A’ , A}, - tuong ting do X,=1, X,=1 gay

nén.

7k, .c
2
0

AT — do luc X,=1 dat & nira thi 2 (bén trdi) clia nén; A}, — tai tiét dién 1 do luc X, =1 tang lén

A}, —tai tiét dién 1 do luc X,= 1 tang lén gay nén.

0 0 - gay neén; AY) —do luc X,= 1 dat tai nira thi 2 cha nén; A’, — tai tiét dién thi 2 do luc X, =1,
— M
tang lén — gy nén; A%, — do lyc X, =1 dat tai nira thi 2 ctia nén;

0
- Gid tri chuyén vi tuyét doi cia dam:

A7, — tai ti€t dién 1 do luc X,=1 tang lén — C2
1

0

A, — tai tiét dien thit 2 do lyc X,=1 tang len —2
1

0

gay nén; A7, — tai ti€t dién 1 do luc X, =1 gay nén;

gay nén; A7, — tai tiét dién 1 do luc P=1 tang lén

0 c2 gay nén; A% — tai ti€t dién thi 2 cta dam;
1= py
Céc gia tri A”, A" —d6i v6i nén trong dang ban khong gidn dan hoi cho trong bang 3.1
o A° o R s \ . 7E,.c*
Gi4 tri w =——cho dau cong xon ngam tai gitta dam cho trong bang 3.2 trong d6: « = At
o 6E_J, ‘1 - M )

Céc chuyén vi phy c6 quan hé nhu sau: A} =A), hodc A,=A,,, AJ,=A%, [
Céc chuyén vi chinh d6i v6i nén A, A%, A%, [ biang nhau.
Céc gid tri A7 A7, cho dam trinh bay trén h.9.7, a va 9.7, b (bdng 9.2) s€ la:
AT, =35a; A7,=10,125 (9.39)

Trong dé: E,- mo dun bién dang ciia nén; U ,- hé sé pausson doi voi nén; E_J - do cing cia dim

. . 2 9 2 . N X 9
- Sau khi x4c dinh dugc an s6 X c¢6 thé theo ting thanh x4c dinh 4p luc 1én nén q,= e’ do lin cua
c

dat:
l_ﬂg 0
= 20N (A ); 9.40
Y 7E,.c Z( ) ( )
vi du tai ti€t dién 1 trén h.9.7, a:
1_ 2
y= L0 Pt x o+ (a5, + A% )X+ (A, + a3 )x
7E,.c

cling nhu moé men udn va luc cét trong dam.

Bdng 9.1. Gid tri do lin don vi A’ va A” cho nén dang bdn khong gian dan hoi
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T : Khi =

e | A F & &

( _

23 1 2 B g il s

o | .48 — | 4265 3525 [ 2,406 | 1,867 | 1,582 | 1,822
1| 8 |~ | 1009 | 1,088 | 0920 o089 | 0746 | 0678
2 Al= A% | 0.508 | 0,505 | 0,49 | 0,469 | 0.446 | 0,424
3 M= A% | 0,33 | 0,335 | 0,330 | 0323 | 0,315 | 0,305
4 %= A% | 0025 | 0,251, 0249 | 0,26 | 0,242 | 0,23
5 | Al Al | 0200 | 0200 | 0,199} 0107 | 0,19 | 0,193
10 | A= A% |.0,100 [ 0,100 [ 0,100°} 0,100 | 0,100 | 0,099

- Phuong phdp luc. Khi giai bai todn bing phuong phép luc can xuét phat tir nguyén tac: do vong cla
ddm va nén nhu nhau. C4ch giai theo phuong phdp nay c6 thé tham khéo trong céc tai liéu chuyén sau
trong chuong trinh co hoc két ciu.

o
Badng 9.2. Gid tri W=%cho ddam cong xon tir luc tap trung don vi
X (i trong . i
% 0,5 1,0 . 1,5 2,0 2,5 4,0 3.5 4,0 4,5 5,0 10
X ttiét dién )
c
0,5 0,250/ 0,625| 1,000 1,375 1,750| 2,125| 2,500{ 2,875 | 3,250 | 3,625 | 7,375
1,0 2,000 3,500{ 5;000{ 6,500 8,000| 9,500] 11,000 | 12,500 | 14,000 | 29,000
1,5 6,75 |10,125/13,5 [16,875/20,25 | 23,625 | 27,0 30,375 | 64,125
2,0 16,00 22,0 |28,00 (34,00 | 40,00 46,00 52,00 (112,00
2,5 31,25 |40,625/50,00 | 59,375 | 68,75 | 78,125 [171.875
3,0 ! ; 54,00 167,50 | 81,00 | 94,50 |108,00 [243.00
3,5 ' 85,75 [104,125 (122,50 (140,875 (324,625
4,0 128,00 [152,00 [i76.00  |416,00
4,5 182,25  [212,626 {516,375
5,0 250,00 1625,00
10 : : l 2000, 00

9.4. Dam trén nén dan hoi theo phuong phap cua GS. Ximvulidi.
- Trén co s6 tinh todn, nghién cdu thuc nghiém, GS. Ximvulidi cho rang truc dudng cong dam gén
trung v6i dudng cong do lin nén va duge bi€u dién bing da thic

p(x)=2, +2%(x——)+%(x—é)2 s+ 3% x—é)3 (9.41)

Trong do: a- cdc hé so cdan tim; x- hoanh do tinh tir goc ddt & muit trdai dam; [- chiéu dai dam.

- Dé x4c dinh cdc 4n sO a,, a,; a,; a, -GS. Ximvulidi da dua vao cdc diéu kién tiép xiic gitta ddy mong

va mat nén tai cadc diém mut tréi, diém gitta va mot di€ém bat ky & doan gitta ddm két hop véi diéu kién
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can bang dién tich biéu do do vong dam véi dién tich biéu d6 do lin cta mat nén khi tdc dung tai
trong p(x), xac dinh theo cong thic (9.7).
- Phuong trinh quan hé duong cong phan luc ctua dat chita hang loat yéu t6 anh hudng lién quan dén
do ciing dim EgJ;, chiéu dai dim 1, mo dun bién dang nén E, va tai trong (dac diém va vi tri).
- Trén co so do, tac gia da thanh lap bang tinh cho phan luc nén, mo men va luc cat cho tit ca cac
truong hop chat tai ctia dam. Cac gia tri néu trén phu thuoc vao do cing @ cua dam xac dinh theo
cong thuc:
g l- w eI aEbI
1- lu()2 EO'JO' EO'JO'
Trong do: b- chiéu rong mong ldy bang Im U, l,- hé s6 pausson doi vdi vit liéu méng va doi voi dat
nén, cdc ky hiéu khdc xem J trén.
Theo phuong phdp nay tinh toan kha don gian, c6 thé giai dugc mot s6 trudng hop phic tap cho
nghiém khép kin.

(9.42)

9.5. Tinh toan dam cong trén nén dan hoi.
- Hé dam méng lién két céc cot cong trinh ngdm c6 thé thiét ké theo dang dam cong (h.9.8)
- Dam cong trén nén dan hoéi dugc 4p dung dé tinh todn doi v6i ban ddy dang vo tru, vom nguoc khi
chiéu dai 16n hon nhiéu 1an so véi chiéu rong ban méng (bai toan phang).
MAT BANG

|2 V:ichq;l _AP__éq e
< Diﬂi b et}
~ 7? r fp— ‘ i .& .3— -

Nean= I A el U

T et
R L pimetn NN

L Ir=10ded =

H.9.8. So do tinh toan dam cong trén nén dan hoi
- Trong truong hop ban ddy dugc ting cling bang hé dam, tiét dién ctia dam két hop véi ban day c6
thé 14y nhu dam c6 ti€t dién chit T, trong d6 chiéu rong ban cdnh c6 thé l1ay bang 10d (d- chiéu day
ban day h.9.8).
- Pé tinh todn dam cong trén nén dan hoi, trude tién can x4c dinh trong tam clia dim cong va do cling
ctia dam cong so véi trong tam d6. Do cing cua dam cong phu thudc vao tiét dién dam va ban kinh
cong cua dam. D€ don gian tinh todn, trong thuc t€ c6 thé coi dim cong c6 dang parabon (xem
chuong 9).
- Viéc tinh todn dim cong trén nén dan héi twong tu nhu ddm thing cuing tiét dién c6 do cing quy
doi.

- D6i v6i dam cong tiét dién thay doi, mo6 men quén tinh ctia dim cong tai diém i bat ky c6 thé 1ay:
JVO
cos ¥}

Trong dé: J',- mo men qudn tinh 0 truc trong tam ctia dam cong; U - goc toa do cuc cia dam cong.

+ Khi tinh todn dim cong trén nén dan héi ta tinh nhu dim thang nhung gia tri do cing J' ctia dam
cong thay doi theo timg diém doc theo dim, do d6 noi luc clia ddm cong can duoc tinh cho timg diém
trén dam (tai nhitng vi tri dién hinh) tuong ting vdi do ciing ctia dim tai diém d6 so v6i truc trong tam.
+ Khi tinh todn ddm cong trén nén dan h6i do cing ctia dim J dugc thay bang J'.

J=

(9.43)

10.6. Tinh toan méng ban trén nén dan hoi
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Nhitng méng cé ty sd 1/b<7 duoc coi 1a méng ban. Viéc tinh todn méng ban trén nén dan hoi
phtic tap hon nhiéu so véi tinh todin méng dam, do d6 trong thuc t€ tinh todn méng ban chit nhat c6
canh 1 va b duoc tinh 1am hai lan:

- Trudc hét tinh theo méng theo phuong doc nhu dam c6 chiéu rong b, chiéu dai 1, tai trong lic
d6 1a tai trong trung binh theo chiéu rong b.

- Sau d6 sau d6 theo phuong ngang cat mong theo dai Im chiu tai trong phan bé déu béng tai
trong tidc dung 1én mat nén trong pham vi dai d6 khi tinh theo phuong doc (khong tinh ngoai tai nita),
sau d6 diéu chinh s6 liéu tinh todn lan dau chd y dén tai trong phan bo theo phuong doc va phuong
ngang.

- Néu tai trong ngoai nhu nhau theo hai phuong thi t6t nhat tinh theo phuong ngang.
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1. TCXD VN 356:2005- Két ciu bé tong va bé tong cot thép- tieu chuén thiét ké.
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3. TCVN 2737: 1995 - Tai trong va tac dong - Tiéu chudn thiét k&

4. BS 8081:1989-Neo trong dit. NXB Xay dung

5. GS.TSKH. Nguyén van Quang-Nén méng va ting ham nha cao tang NXB Xay dung, 2006.
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PHAN PHU LUC

PHULUC1
BANG XAC BINH CAC HE SO A, B, D

Tri s8 tiéu chulin clia goc :
ma sit troug 9'° (dg) 4 B D
0 0 1,00 3,14
2 t,03 1.12 3,32
4 0,06 1,25 3,51
6 0,10 1.39 371
3 0,14 1,55 3,93
10 0,18 1,73 417
12 0,23 1,94 4,42
14 0,29 2,17 4,49
16 0,36 2,43 5,00 -
18 0,13 2,72 5,31
20 0,51 3,06, , 5,66
22 0,61 3,44 6,04
24 0,72 387 .. 6,45
28 0,84 4,37 6,90
28 0,98 4,93 7,40
30 1,15 5,59 7,95
32 1,4 6,35 8,55
34 1,65 7,21 9,21
38 1,81 8,25 9,98
38 2,11 9,44 10,30
et
40 2,46 10,84 11,73
42 2,87 12,50 12,77
H 3,37 14,48 13,96
15 3,66 15,64 14,64
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BANG- XAC DINH HE SO GIAM UNG SUAT CHIU NEN

PHU LUC 2

B . > 10 va
1 |12 1,4 (1,6 | 1,8 ] 20|24 | 28 (32| 4 B | wolmg fing
|
0,0 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 | 1,000 1,000
0,4 | 0,960 | 0,968 | 0,972 | 0,974 | 0,975 | 0,976 | 0,976 | 0,977 | 0,977 | 0,977 | 0,977 0,977
0.8 | 0,800 | 0,830 | 0,848 | 0,859 | 0.866 | 0,870 | 0,875 | 0,873 | 0,879 | 0,880 | 0,881 0,881
1,2 | 0,608 | 0,652 | 0,682 | 0,703 | 0,717 | 0,727 | 0,740 | 0,746 | 0,749 | 0,753 | 0,754 0,755 «
1,6 | 0,449 | 0,496 { 0,632 | 0,558 | 0,578 | 0,593 | 0,612 | 0,623 | 0,630 | 0,636 | 0,639 0,642
2,0 | 0,336 0,379 | 0,414 | 0,441 | 8,463 | 0,481 | 0,505 | 0,520 | 0,529 | 0,540 | 0,545 0,550
2,8 | 0,257 | 0,294 | 0,325 | 0,352 | 0,374 | 0,392 | 0,419 | 0,437 | 0,449 | 0,462 | 0,470 0,477
2,8 | 0,201 | 0,232 {0,260 | 0,281 | 0,304 | 0,321 | 0,350 | 0,369 | 0,383 | 0,400 | 0,410 0,420
3,2 | 0,160 | 0,187 | 0,210 | 0,232 | 0,251 | 0,267 | 0,294 | 6,314 | 0,329 | 0,348 | 0,300 0,374
3,6 | 0,130 | 0,153 (0,173 | 0,192 | 0,209 | 0,224 | 0,250 | 0,270 | 0,285 | 0,305 | 0,820 0,337,
1,0 [ 0,108 [ 0,127 | 0,145 | 0,161 {0,176 | 0,190 [ 0,214 | 0,233 | 0,248 | 0,270 | 0,285 0,306
4.4 (0,091 0,107 | 0,122 | 0,137 | 0,150 | 0,163 | 0,185 | 0,203 | 0,218 | 0,239 | 0,256 0,280 -
4.8 | 0,077 | 0,092 | 0,105 | 0,118 | 0,130 | 0,141 | 0,161 | 0,178 | 0,192 | 0,213 | 0,230 0,258
5,2 | 0,066 [ 0,070 | 0,091 0,102 | 0,112 | 0,123 | 0,141 | 0,157 | 0,170 | 0,191 | 0,208 0,239
5,6 | 0,058 | 0,069 | 0,079 | 0,089 (0,099 | 0,108 [ 0,121 | 0,139 {0,152 | 0,172 | 0,189 0,223
8,0 | 0,051 | 0,060 | 0,070 | 0,078 | 0,087 | 0,095 | 0,110 | 0,124 | 6,136 | 0,155 | 0,172 0,208
6,4 {0,045 | 0,053 | 0,062 | 0,070 (0,077 | 0,085 | 0,098 | 0,111 | 0,1221 0,141 | 0,158 0,196
6,8 | 0,040 | 0,048 | 0,055 |0,062| 0,069 | 0,076 | 0,088 | 0,100 | 0,110 | 0,128 | 0,144 0,184
7,2 {0,036 | 0,042 | 0,049 | 0,056 | 0,062 | 0.063 | 0,080 | 0,090 | 0,100 | 0,117 | 0,133 0,175 .
7.6 0,032 | 0,038 | 0.044 | 0,050 ! 0,056 | 0,062 0,072 | 0,082 | 0,091 | 0,107 | 0,123 0,166
%.0 {0,029 | 0,035 | 0,040 | 0,046 | 0,051 | 0,056 | 0,066 | 0,075 | 0,084 | 0,098 | 0,113 0,158
8,4 0,026 [ 0,032 | 0,037 | 0,042 | 0,046 | 0,051 [ 0,060 | 0,069 | 0,077 | 0,091 | 0,105 0,150
8,8 0,024 0,029 | 0,034 | 0,038 | 0,042 | 0,047 | 0,055 | 0,063 | 0,070 | 0,084 | 0,098 0,144
9,2 | 0,022 0,026 | 0,031 | 0,035 | 0,039 | 0,043 | 0,051 | 0,058 | 0,065 | 0,078 | 0,091 0,137 -
9,6 | 0,020 ( 0,024 | 0,028 | 0,032 | 0,036 | 0,040 | 0,047 { 0,054 | 0,060 | 0,072 | 0,085 0,132
10,0 {0,019 | 0,022 | 0,026 | 0,030 | 0,033 | 0,037 | 0.044 | 0,050 | 0,056 | 0,067 | 0,079 0,126
11,0 {0,017 | 0,020 | 0,023 | 0,027 | 0,029 | 0,033 [ 0,040 | 0,044 | 0,050 | 0,060 | 0,071 0,114
12,0 | 0,015 [ 0,018 | 0,020 | 1,024 | 0,026 | 0,028 | 0,044 | 0,038 | 0,044 | 0,051 { 0,060 0,104
I il
PHU LUC 3
BANG -CAC HE SO AP LUC CHU PONG VA BI PONG CUA DAT
Gécmasit | A,=tg’(45’- | A,=tg’(45°+¢/2) | Gocmasdt | A, =tg’45" | A,=tg’(45'+¢/2)
trong cua dat 0/2) trong cua dat 0/2)
¢ ¢
10 0,70 1,42 28 0,36 2,77
11 0,68 1,47 29 0,35 2,88
12 0,66 1,52 30 0,33 3,0
13 0,63 1,57 31 0,32 3,12
14 0,61 1,64 32 0,31 3,25
15 0,59 1,69 33 0,30 3,30
16 0,57 1,76 34 0,28 3,54
17 0,55 1,82 35 0,27 3,69
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18 0,53 1,89 36 0,26 3,85
19 0,51 1,96 37 0,25 4,02
20 0,49 2,04 38 0,24 4,20
21 0,47 2,12 39 0,23 4,39
22 0,46 2,20 40 0,22 4,60
23 0,44 2,28 41 0,21 4,82
24 0,42 2,37 42 0,20 5,04
25 0,41 2,46 43 0,19 5,29
26 0,39 2,56 44 0,18 5,55
27 0,38 2,66 45 0,17 5,83
PHU LUC 4
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Biéu do xdc dinh hé sé'Z, =f(r/L) theo HETENYI, 1946

BANG 5-PHU LUC

BANG 5.1.NHAN DANG CAC LOAI NEN PAT

Loai

Mb ta

C4c tham sO

VS,SO(m/S)

N SPT
(nhét/30cm)

(Pa)

D4 hodc cac kién tao dia chat khac tua d4, ké ca
cdc dat yéu hon trén bé mat vé6i bé day 16n nhat la
Sm.

>800

Dt cét, cuoi soi rat chat hoac dat sét rat cing co bé
day it nhat hang chuc mét, tinh chat co hoc tang dan
theo do sau.

360-800

>50

>250

bat cat, cuoi soi chat, chat vira hoac dat sét cing cé
bé day 16n tir hang chuc téi hang tram mét.

180-360

15-50

70 -
250

Dat roi trang thai tir x6p dén chat vira (c6 hoac khong
xen kep vai 16p dat dinh) hoac c¢6 da phan dat dinh
trang thdi tir mém dén cing vira.

<180

<15

<70

Dia ting bao gom 16p dat trdm tich song & trén mat
vGi bé day trong khoang 5-20m c6 gi tri toc do
truyén séng nhu loai C, D va bén dudi 1a cic dat ciing
hon véi tc do truyén séng v, > 800m/s.

Dia ting bao gom hoac chita mot 16p dat sét mém/bin
(bui) tinh déo cao (PI> 40) va do 4m cao, c6 chiéu day
it nhat 1a 10m.

< 100
(tham khao)

10-20

Dia ting bao gom cac dat dé hod 16ng, dat sét nhay
hoac cdc dat khic véi cdc dat trong cac loai nén A-E
hoac S,.

BANG 5.2

XAC PINH HE SO NEN S

Loai nén A B C

S 1,0 1,2 1,15

1,35

1,4
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BANG 5.3

BANG CHUYEN POI TU PINH GIA TOC NEN SANG CAP PONG PAT

Thang MSK-64 Thang MM
Cép dong dat Dinh gia toc nén (a)g Cép dong dat Dinh gia toc nén (a)g
V 0,012 -0,03 V 0,03 - 0,04
VI > 0,03 - 0,06 VI 0,06 - 0,07
vii > 0,06 -0,12 vil 0,10 - 0,15
Vi > 0,12 -0,24 Vi 0,25 -0,30
IX > 0,24 -048 IX 0,50 - 0,55
X > 048 X > 0,60
PHU LUC SO 6

=

H. So d6 tong quat dim trén nén ban khéng gian din hai

(theo phuong phéap cua GS ILA. Simvulidi)
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Bdng 6.1. Gid tri cdc ham 56 &

&

&

&

&

0,0

nhieu.dcct@gmail.com

1
1,0000
0,9997
0,0987
0,9957
0,9893
0,9784
0.9600
0,9318
0,8931

01,8337
00,7568
11,6561
0.5272
0,3656
0, 1664
0,0753
0,3644
0,7060
1,1049

1.5656
2,0923
2,6882
3,3562
4,0976

4,9128
5,8003
6,7565
7,7759
8,8471

4 ,9669
11.1119
12,2656
134048
14,5008

15,5198
16,4218
17,1622
17,6875
17,9387

0
0,2000
0,4000
0,5998
0,7994
0,9980
1,1048
1,3888
1.5782
1.7608

1,9336
2,0930
2,2346
2.3534
24434
2,4972
2.5070
2.46:14
2,3578
2,1776

1,9116
1,5470

. 1,0702
(0,4670
— 0,2772

— 1,1770
—2,2472
— 4,9540
— 6.6158

= 8,1970
— 10,6046
— 12,0422
— 15,6098
— 18,3014

— 21,3050
— 24,5016
— 27,8630
— 31,3522
— 34,9198

0
0.,0100
10,0400
0,0900
0,1600
0,2498
0,3596
0,4888
0.6372
0,8042

0,980
1,190
1,4070
1,6366
1,8766
2,1240
2,3746
2,62306
2,8652
33,0028

3,2980
3,4718
11,6036
35,6816
3,6922

53,6210
34512
3,1654
2,7442
2,1676

1,4138
0,4600
- 0,7148
— 2,1356
— 3.8242

— 5,8028

8,0918
— 10,7088
— 13,6686
— 16,9818

0
).0006
0,0054
0,0180
(0427
0,0853
0,1439
00,2284
0.3406
0.4845

0,6635
0.8811
1,1406
1,4448
1,7959
2,1459
2,6458
S,1454
3,6947
4,2908

1,9301
5,6078
6,162
75,0457
7,7842

8,5170
49,2260
,8858

10,4832

10,9772

11.3384
11,5292
11.5076
11,2272
10,6356

09,6780
8.2040
64196
53,9876
0,9284
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Bang 6.2.

gia tri hé s py, Py, Py Po Ps Ps

A=1/S Py P> Ps Pa Ps Ps

0,5 24,187 12,027 4,003 2,996 0,999 11,968
0,6 14,111 8,371 3,337 2,078 0,832 6,906
0,7 9,006 6,174 2,864 1,523 0,712 4,328
0,8 6,156 4,755 2,510 1,162 0,621 2,879
0,9 4,449 3,788 2,236 0,913 0,550 1,998
1,0 3,370 3,104 2,019 0,735 0,493 1,436
1,2 2,178 2,232 1,699 0,499 0,405 0,793
1,4 1,606 1,731 1,480 0,353 0,338 0,460
1,6 1,312 1,430 1,325 0,256 0,285 0,270
1,8 1,157 1,246 1,215 0,186 0,240 0,153
2,0 1,067 1,134 1,138 0,134 0,200 0,078
2,2 1,035 1,068 1,084 0,094 0,164 0,028
2,4 1,015 1,031 1,049 0,063 0,132 -0,005
2,6 1,007 1,012 1,027 0,039 0,104 -0,025
2,8 1,004 1,004 1,013 0,020 0,078 -0,037
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Bdng 6.2. Cdc gid tri ham s6 p,- p,
Ci4 tri edc ham 86 P; — pg

ax P1 P2 P3 P4 s s
1,0 3,36998 3,10415 2,01891 0,73467 0,49292 1,43642
1,05 2,97968 2,83579 1,92664 0,66339 0,46802 1,22912
1,1 2,66019 2,60502 1,84328 0,60134 0,44513 1,05733
1,15 2,39680 2,40558 1,76776 0,54696 0,42405 0,91364
1,2 2,17824 2,23238 . 1,89912 0,49898 0,40453 0,79253
1,25 1,99591 2,08139 1,63659 0,45636 0,38635 0,68961
1,3 1,84305 1,94930 1,07951 0,41831 0,36931 0,60156
1,35 1,71437 1,83340 1,62731 0,38416 0,35331 0,62576
1,4 1,60566 1,73146 1,47950 0,35337 0,33818 0,46008
1,45 1,51357 1,64163 . 1,43569 0,32547 0,32385 0,40287
1,5 1,43536 1,56233 1,39548 0,30008 0,31026 0,35218
1,55 1,36882 1,49225 1,35858 0,27690 0,29726 0,30879
1.6 1,81213 1,43028 1,33469 0,25564 0,28485 0,26991
1,65 1,26379 1,37544 1,29359 (1,23609 0,27292 0,28544
1,7 1,22256 1,32692 1,265604 0,21805 0,26144 0,20477
1,75 1,18740) 1,28401 1,23885 0,20153 0,25037 0,17734
| 1,8 1,15743 1,24607 1,21484 0,18586 0,23966 0,15294
| 1,85 1,13190 1,21257 . 1,19285 ¢ 0.17145 0,22930 0,13099
1,9 1,11020 1,18302 1,17273 0,15803 0,21924 0,11172
1,95 1,09129 1,15648 1,15383 0,14542 0,20938 0,09348
2,0 1,07619 1,13410 1,13759 0,13376 0,19997 0,07753
2,056 1,06303 1,11410 1,12232 0,12278 0,19072 0,06313
2,1 1,05196 1,09658 1,10845 0,11250 0,18171 0,05013
2,15 1,04496 1,08931 1,09587 0,10284 0,17294 0,03844
2,2 1,03496 1,06805 1,08449 0,09348 0,16438 0,02785
2,25 1,02855 1,05658 1,07423 0,08528 0,15604 0,01834
2,3 - 1,02327 1,04669 1,06499 0,07728 0,14791 0,00980
2,35 1,01894 1,03823 1,05670 0,06978 0,13999 0,00214
2,4 1,01543 1,03101 1,04929 0,06274 0,13228 —0,00471
2,45 1,01260 1,02490 1,04268 0,05614 0,12478 —0,01082
2,5 1,01035 1,01976 1,03881 0,04995 0,11749 — 0,01624
2,565 1,00858 1,01547 1,03162 0,04415 0,11041 — 0,02102
2,6 1,00721 1,01193 1,02703 0,03837 0,10354 — 0,02522
2,65 1,00616 1,00903 1,02302 0,03367 0,09638 — 0,02887
2,7 1,00537 1,00668 1,01951 0,02895 0,02895 — 0,03203
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Bdng 6.2. Cdc gid tri ham s6 p,- p,,
Gia tri cde ham s6 g7 — Elo

2% P17 P8 F9 . P1o

1,0 3,97163 0,61940 2,48577 : 1,49403
1,05 3,13984 : 0,18668 2,992005 1;49312
1,1 3,02882 I 0,38237 2,01060 ‘ 1,49134
1,15 2,68712 i 0,29936 1,84361 1,48956
1,2 2,41866 j 0,23275 1,70925 1,48766

|

1,25 2,20079 0,17874 1,60041 1,48583
1;3 2,02246 0,13475 1,51128 1,48346
1,85 1,87534 0.09861 1,43773 1,48095
1.4 1,75319 0.06884 1,37661 1,47783
1,45 1.65104 0,04413 1,32558 1,47457
1.5 156516 0,02349 ©1,28262 1,47120
158 fatieds 0,00631 1,24629 1,46725
1,6 1,43065 — 0,00812 1,21537 1,46311
1,69 1,37752 — 0,02019 ©1,18891 1,45858
47 1,33246 — 0,03029 1,16619 1,45362
1,75 1,20334 — 0,03875 1,14669 1,44834
1.8 1,25049 — 0,04580 : 1,12977 1,44269
1,85 1,23005 = 0,065165 1,11499 - 1,43665
1.9 1.20439 — 0.,05645 1,10220 ' 1,43019
1,495 1.18088 — 0,06032 1,08996 1,42218
2,0 1,16225 — 0,06350 1,08114 1,41625
2,05 1,14490 — 0,06595 1,07250 1,40870
2.1 1,12960 = 0,06779 1,06477 1,40076
2,15 1,11608 — 0,06912 1,05801 1,39256
2,2 1,10407 — ,06996 1.05208 1,38391
2,25 1,09334 — 0,0703% 1,04674 1,37500
L% : 1, 08398 — 0,070406 1,04201 1,36582
2:85 1.07551 — (L07019 1,03775 1,35627
2.4 1,06798 -~ 0,06954 1,03396 1,34654
2,45 1,06122 = 0.06881 1,03062 1,33646
29 1,00517 — 0,06777 - 1,02754 1,32625
2,55 1,04976 — 0,06652 1,02487 1,31584
2,6 1,04487 = 0,06509 1,02243 1,30523
2,60 1,04048 = 0,06350 1,02028 1,29448
2,7 1,03656 — 0,06179 1,01826 1,28372
2,70 1,05303 — 0,0599¢ 1,01654 1,27287
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Bdng 6.3. Cdc gid tri ham 56 1,

Gia tri ecac ham T
xx My T2 Ty Ty
2,8 —0,0573 0,0204 —(,0349 —0,0777
2.9 =0,053H 0,0133 —0,0403 — D, 0666
3,0 —0,0493 0,00703 —0.04226 ~ 10,0563
3.1 —0,0450 0,00187 —0,04314 —0,04688
3,2 —0,0407 —0,00238 —0,04307 -1,03831
3,3 - 0,0364 =0,00582 =0,04221 —0,03060
3 =0,0322 —0,00853 =0,01079 —0,02374
as —0,0283 —0,01050 —0,03887 —0,01769
3,6 —0,0245 —0,01209 —0,03659 —0,01241
3,7 —0,0210 ~0,01310 ~0,03107 —0,00787
3.8 -=0,0177 —0,01369 —0,03138 —0,00401
3.9 =0,0147 -0,01392 —10,02862 —0,00077
4,0 —0,01197 —~0,01386 —0,02583 0,00189
1.1 —0,00955 —0,01356 =0 02309 0,00403
4,2 —-0,00735 —0,01307 —0.02042 0,00572
4.3 —0,00545 —0,01243 -0,01787 0,00499
4.4 -0,00380 -0.01168 —0,01546 0,00791
4,5 -=0,00235 —0.01086 —0,01320 0.00852
4,6 —0,00110 ~0,00999 —0,01112 0,00886
4,7 -0,0002 —0,00000 —0,00921 4,00898
4.8 0,0007 —0,00820 —=0,00748 0,00892
4,9 0,0009 —0,00732 —0,00593 0,00870
5.0 0,0020 = 0,00646 —0,00455 0,00837
51 0,00235 —0,00564 —(),00334 0,00795
5.2 0,00260 —0,00487 —0.00229 0.00745
5.3 0,00275 =0,00415 —0,00139 0,00692
5.4 0,00290 —0,00349 —0,00063 0,00636
5.5 0,0029 —0,00288 —0,00001 0,00578
5.8 0,0029 -0,00238 =(),00053 0.00520
5,7 0,0028 —(,00184 0,00095 0,00464
a5,8 0,0027 =0,00141 0,00127 0,00409
59 0.00255 =0,00102 0,00152 0,00356
6,0 0,0024 =0,00069 0,00169 0,00307
6.1 0,0022 =0,00041 0,00180 0,00261
6,2 0,0020 —=0.00017 0,00 185 0,00219
6,3 0,00185 0,00003 0,00187 0,00181
fi.d 0.00165 0,00019 0,00184 0,00146
6.5 0,00150 0,00032 0,00179 0,00115
6.6 10,0013 0,00042 0,00172 0,00087
6,7 0,0012 0,00050 0,00162 0,00063
W8 0,00005 0,00055 0,00152 0,00042
6,9 0,0008 0,00058 0,00111 0.00024

201



Goéec xoay O_" do thi trong phan bé gay ra

Bdng 6.4

-
« | 8
(] 0.1 0,2 0,3 0.4 0.5 0,6 0.7 0.8 0.9 1,0
0 0,015 | ¢,0113 | 0,0102 | 0,0078 | 0,0012 ! 0 —0,0012 | —0,0078 | —0,0102 | —0,0113 | —0.0115
0.4 | 05762 | 0,5759 | 0,574 0,571 0.567 0,582 0,557 0,554 0,551 0,5497 0,5495
0,2 | 1,0134 | 1,0132 | 1,012 | 1,009 1,005 0,9998 0,995 0,981 |~ 0,988 0 987 0,986
0,3 | 1,324 1,324 1,323 1,321, 1.317 1,313 1,308 1,305 1,302 1.301 1,301
0,4 | 1,508 1,508 1.5075 | 1,506 1,504 1,501 1,497 1,494 1,492 1,491 1,490
1 0,5 | 1,567 1,567 1,567 1,566 1,565 1.568 1,561 1,559 1,557 1,556 1,556
0,6 | 1,502 1,502 1,502 1,502 1,501 1,501 1,500 1,499 - 1,497 1,497 1,497
0,7 | 1,3121 | 1,3122 | 1,3122 | 1,3123 | 1,3125 | 1,3127 1,3128 1.3129 1,3125 1,3123 1,3122
0,8 | 0,998 0,908 0 999 0,099 0,999 1 000 1,000 1,001 1,0m 0.002 1,002
0,9 | 0,581 0,561 0,561 0,561 0,562 0.562 0,563 0,564 0,564 0,565 0,565
0 0,0230 | 0,0226 | 0,0203 | 0,0155 | 0,00839( 0. -0,00839 | —0,0155 | —0,0203 | —0.0226 | —0,0230
0,1 | 0,590 0,589 0,586 0.580 0.571 0.562 0,552 0,547 0,539 0,537 0,537
0,2 | 1,027 1,026 1.024 1,118 1,009 0,9996 0,990 0 982 0,977 0.974 0,974
0,3 | 1,335 1,335 1,333 1,329 1,322 1,313 1,304 1,297 1,292 1,289 1,289
04 | 1,516 1,016 1,515 1,513 1,508 1,501 1,494 | 1,488 1,483 1,451 1,480
2 0,5 | 1,572 1,572 1,572 1,57 1,548 1,564 1,559 1,555 1,551 1,549 1,549
0,6 | 1,504 1,504 1,501 1.503 1,503 1,501 1.500 1,497 1.495 1,494 1,408
0.7 | 1,312 1,312 1,312 1.312 1,313 1,313 1,313 1,313 1,313 1,312 1,312
0,8 | 0,997 0,997 0,997 0,908 0,998 1,000 1,000 - 1,002 1,003 1,004 1,004
0,9 | 0,560 0,560 0,560 0.560 0,561 0,562 0,563 0,505 0,566 0,567 0,567
0 0,0369 | n,0560 | 0,0503 | 0,0384 | 0,0208 | 0 —0,0208 | —0,0384 | —0.0503 | —0.0560 | —0,0569
0,1 | 0,630 0,629 0,621 0,606 0,585 0,361 0,538 0,518 0,505 0,499 0,498
0,2 | 1,066 1,065 1,059 1,044 1,023 0,999 0,975 0,956 0,943 0,937 0,936
0,3 | 1,368 1,358 1,363 1,353 1,335 1,314 1,292 1,273 1,261 1,255 1,254
0,4 | 1,541 1,540 1,538 1,531 1,520 1.503 1,486 1,470 1,459 1,453 1,453
5 0,5 | 1,586 1.586 1,585 1,581 1,576 1,667 1,555 1,543 1,534+ 1,530 1,529
0,6 | 1,509 1,509 | 1,509 1,508 1,506 1,503 1,499 1.493 1,487 " 1,484 1,484
0,7 | 1,311 1,311 1,311 1,312 1,313 1,314 1,314 1,314 1,313 1,312 1,311
0,8 | 0,992 0,993 0,993 0,994 0,996 0,999 1,002 1,005 1,008 1,009 1,009
l &9 | 06,055 0,585 0,556 0,507 U008 | .ol 0,00 Uyon7 0,271 Sy ES D73
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Bang 6.4 tiép

-
« | B - - 2 g

i3 i 183 @5 HEY 5 B 07 08 ® it.f A6
i) G182 ¢ DL | D.00m3 | 00787 | G.oei0 | @ —0,0818 | =007 | =00883 | —pay | Dz

.5 | -mfe | mees | 0erE | ode8 | o.dm ﬁ,m D8 “thd2H W, 450 ThaBs Hudl
e | ongte faase | onus ) oLopy | ot | o 2,852 &85y n;ssz - B3 ik
US| hER | LA g LA 0303 | £357 | AME .| LI | L2 3,311 L9 55197

ook | L.aEh L0 18w LAt | 1,58m 1508 1,294 ¥4, 1,848 1408 (0
18 | @5 | 1500 1600 isged | 160 | uese | 1502 1848 0 1.684 LA 1,459 ] 405
By D OEBID ¢ ofAIR | LG8 ] LEe | nE | 1,507 1,498 1450 +:A7E 1L ]
% ol v = O I P T O U+ G A P - T B 53 1516 1824 %13 1o 94
0.8 | 0885 | 6888 | 0883 ; 0889 | 0,008 { G988 100 E04% 017 14007 1018
S D58 | BBdE ) 0848 1 081 | gahed | 0BG (%L 0,378 (588 548
] AdteE | oy § osady G oniE | famdr | oo - —Du iy | e 4 —00ET | 80 o6
t Bed I 0,788 P ¥ ] 0.7B4_ G 0B ] 04937 | GBAR | D.im 2.£04 G846 578 w8
081 48 foLand ] 4,372 ) ndsbc | 068 | o8 0,08 (1R .84 dnas <) 05
58 ] 14§ na | g id98 | LB79 I,ém 1iang 1, 198 1163 M& 1442
IR TR £ AN L SR ] LA | 1888 | La 1,488 3 LA 1.578 1888 | [3@
5| pa | ks ] oaav . nasy | ones | 1,081 | 107 tam | 1,500 T TR ST 13387
0,8 | LB | ey | Lsam | A5M ) 180 | LB | 5482 | G4 |- 1482 | Lewe 1482
7 | LReE | a8y | send | LS | s ] e s £, 818 EE Y 1,504 1.5bg
E’Ja 9.,9,?3 ﬁ m 5 G;ﬁ&ﬂ ﬂsm Degﬁg ﬂ:m Isqw 19“1‘? 13% .h&ﬁ_, 3:@
8.0 L. | eB92 §esdn | edes | 0.581 | D.5BB, 0,387 .57 2,157 0,393 ik
| anis e | MF | nams | @ ~0080 | ~0,347 | 0,088 | —oU5 031,
f.1 | 0898 | ofze b 6yeR | G4BS | 0Bd4B | pS9E b,487 b8 fdad i3 0340
a.x | fese | 4asa |t 14 | 1,088 | Ges B0 ER onTRe 0,87 8.558

12 E S P T 1,508 BERE | A48T [ w00 § ToRT |t o e i |- 100 Lobal,

B4 laER 9,158 T LRI 1A 514 I-d48 TR Tread Ehi £ 180 -
LR ] 8T ) 1882 | L85} ] 4848 | 1.B3F | L3 | 1570 1584, Ha % 1455 L4328 3,455
1 oisd 1,58 [eLiu PRI R e R - S s - T A5 1,472 1,451 1,550 1,436
07 | LI [ LY e At | s | Lss 1530 188 o T R ] 1,507
0.8 | 6.7 8471 G578 ] O0VR ) 0.BR ¢ 0088 a0 e 14082 5085 5035

4 0.9 | 6398 | 4538 nEn7F | 4840 | pser T ggse | o BN s 5603 g
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Bang 6.4. tiép

o B -
0 0,1 0,2 0,3 0,4 05 0.5 0,7 0,8 0,9 1.0
0 0,259 0,255 0,238 0,182 0,098 o000 | —0,098 |—0.182 ([—0,238 |—0.255 | — 0,250
0,1 0,884 0,878 0,840 0,767 0658 0,365 04145 0,354 0,292 0,264 0,260
0.2 1312 1,308 1,278 1,209 1,110 0,095 0.884 0.701 0,720 0,700 0,605
0,3 1,675 1,572 1,652 1,604 1,421 | "1.318 1,215 1,128 1,068 1,640 1,035
0.4 1,691 1,680 1,677 1,647 1404 1,617 1,432 1,357 1304 1,279 1,275
25 | 0.3 1,674 1.673 1,567 1,152 1,635 1,083 1,627 1,171 1,420 1,109 1,405
0.6 1,644 1,614 1,743 2538 1,630 1,617 14496 1:466 | 1,439 1,124 1121
0,7 1,304 14305 1,306 1,300 1,313 1,318 1,322 1,322 1,314 1.308 1,306
me | M08 0,063 £,0087 0,973 0,049 005 1,011 1,028 1,040 1,043 1,013
0,9 | 0,528 0,620 0,531 0,533 0,543 04365 0,591 0,586 1,602 0,513 04415
0 0,505 0,197 U 147 0,340 0,184 0s — 0,184 | — 0,340 | — 0,447 | — 0,187 |— 0,505
0.1 1,167 1,155 1,084 0943 0,708 0,517 0,041 0,171 1,036 0,003 |— 0,006
0,2 | 1,580 1,578 1,522 1,703 1,205 0,590 0,782 0,609 0,492 0,438 0,420
0,3 | 1,804 1,700 1.762 1,671 1,616 1,324 1,120 . 0,966 0,854 0,802 0,703
0.1 1,835 1,852 1.831 15777 1,678 14434 1474 1,232 1,132 1,085 1,076
50 | 0,5 1,770 1,769 1,768 1,731 1+681 14403 13497 1,391 1,311 1,272 1,265
0,6 1,682 1,681 1.679 1,872 1,458 1,634 1404 1,436 1,584 1,356 1,330
0,7 1,208 1,209 1,01 14306 1,314 1,424 1.931 1,431 1,316 1302 1,299
0.8 | 0,931 0,035 0,050 0,019 0,090 0,006 1,041 1,052 1,076 1,081 1,081
0,0 | 0,499 0,500 0.503 0,511 0,525 0,517 0,574 0,606 0,637 0,608 0,662
0 0,898 0,883 0,794 0,605 0:328 0 — 0,328 |— 0,505 |—0,704 |— 0,883 |— 0,898
01 1,642 1,619 1,490 1,242 0,908 0,532 1,578 132 |—3.33 |—4.208 |—4.461
0.2 | 2,034 2,028 1,930 1,408 1,363 0,981 0.611 0,304 0.098 0,003 |—0.014
0:3 | 2,181 2,172 2,111 1,953 1,678 1,335 0,988 0,696 0,497 0,104 0,388
04 | 2124 | 2,119 2,085 1,994 1,823 1,566 1,278 1,023 0,843 0,768 0,743
100 | 045 1,925 1,923 1,906 1,861 1,777 1641 1,460 14250 1,112 1,040 1,027
0.6 1,641 1,640 1,637 1,528 1.608 1,566 1,403 1,389 1,201 1,237 1,226
0,7 | 1,288 1,287 1,201 1,301 1,316 1,235 1,350 1,348 1,217 1,290 1,283
ns | 0,884 0.885 0,802 na1n 0,920 0,981 1,035 | 71,003 1,136 1,445 1,145
0,9 | 0,452 0,453 0,458 0,472 0,496 0,532 0.580 0.638 0,696 0,737 0,744
nhieu.dcct@gmail.com
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Bdng 6.4. tiép

=
@ B o =7 i B >
' 0 0al. 0,2 05 | 04 | 03 0,6 0,7 0.8 |7 0.0 L0
o ez | ot 1,872 0.7 | oads | o 443 | —0,817 | - 072 4 1,181 | ~1,212
TSIV R T 1,815 1478 | 1024 | o517 0,008 | ~-0,376 | —0.848 | —0,774 | —0,7%
0,2 | 2,408 § 2388 | 2237 LO43 | 1486 | 0,073 0,474 0,081 | ~-0,218 | —0,%45 | --0,%87
G:3 1 2479 | 2467 | 2389 | 2481 L8100 | 5345 0:877 0,481 0.211. | 0,08 0,06
64 | 2,332 2,928 2,254 2100 1 1,848 1597 1,204 0,855 510 2,493 473
356 | ;5 0 2044 | 2041 | 203 1954 1 L85G | 1,875 1,414 1,147 0,948 0.830 0,852
65 1 1,885 | 1,684 LA3E | 1,872 | 1847 | 657 1,502 1,352 1,212 1,185 | a1
0.7 | 1275 1,276 1:283 1,207 1,318 1,345 1,368 1,364 1,317 1,276 1,287
e8] 0845 | .47 | 0:338 | 0,878 | @16 | 0,973 1,046 1,126 1,186 1,187 1,185
09 | .45 | 0417 1 0,334 1 649 | 080 | 0,517 0,582 0,562 8,744 0,803 0,813
9 1488 | 5444 | L2809 1 089)- | 0538 0O —35% | ~0.520 | —1,900 | —id44 | — 1,468
&1 ] 2,342 2.304 2,684 1570 | Li17 0,503 0,183 {1,575 {1, $K13 — 1,055 ~1;081
G2 | L7T | 684 [ 2528 § 2143 | 1,501 | 0,983 0,351 0,337 | ~0,472 | —0,628 | —0.855
0317 L7I8 1 2705 | 2618 | 2,369 | 1,921 | 1,358 785 §.304 0,025 | —0,377 | —:203
i bo2.407 L ova0n 1 2444 ] 2813 | 20048 1 1,627 14 0.718 8,417 0,274 0,249
200 | &5 2338 | 2435 | 411 ! 2,048 | 1923 | 1,707 1,387 1,658 0,812 0,691 0,500
Lms ! 77 D 1R | LY 1,707 § 1,883 | 1.627 1,612 1,324 1,146 1,047 1,028
07 | 1268 | 1,207 | 5ag L2394 | 1,322 | 1,35 1,385 1,379 6,317 1,281 1,248
hf | 0,814 | (0816 853 | RO 1 0,985 1,054 1,153 1,397 1.241 1,238
0.9 | 0.33% | 6330 G814 | 0148 [ 0,508 5,581 0,680 0,785 0,860 - 0:874
- - 4 . ]
g 1,583 | 1,834 LI3E | o812 | @ ~0sitd | —1,134 | ~1,488 | —L8854 | 1,682
hi | 2810 | 2568 LA 1 L1868 | 0,480 0,185 | ~071 | ~-1,118 | -1,287 | —-1,817
02 | 2957 | 2,931 5 2850 | 187 | 0457 0503 | 9,685 | —0.882 | —0,80% | —p,03
0.3 | 2.0 [ 2,900 | 2,303 | 2538 7 2018 | 1,367 8,711 h187 | =20 | —0885 | —0,4%6
Of | 2520 | 2528 1 575 | 2435 1 2,130 | 1,635 1100 0,303 g.2%3 7,589 6,080
250 | 65 1 23§ 2209 | a8 | 2,16 | L9 | 1,7% 1,363, 6,082 0,666 0,885 0550
0.5 | 1742 ] 1748 | 1748 | 1,737 LFIL | 1,835 1,593 1,301 10188 0,589 0.046
07 | 1256 | 1958 | onass | oo 1,325 | 1567 1.402 1,392 1,413 \ 1,248 1,231
0,8 § 0,789 | 0,70 0,863 | .83 | 0,881 | 0,057 1,081 1,178 1,203 1,207 1,274
I R T | ®367 | 0874 | 0,304 | 0,420 | 0.439 0:578 | 0,894 9,520 0,811 0,927
- i . p 3 .
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Bdng 6.4. tiép

a <] ,
0 0,1 0,2 0,3 04 0.5 06 0.7 0.8 0,9 150
0 1,864 1,832 1,648 1,256 0,680 (] —0.680 | —1.256 | —1,648 | —1,832 | —1,864
0.1 | 2,839 2,788 2,497 1,961 1.254 0.476 0,268 | —0.880 | —1,201 | —1,483 | —1,516
0.2 | 3,168 3,140 2,942 2,452 1,746 0950 0,186 | —0,443 | —0.864 | —1,061 —1.095
03 | 3,07 | 3.062 2,961 2,565 2099 1,377 0,648, 0.033 | —0,385 | —0581 | —0,615
| 04 | 2,736 | 2,731 2,684 2,539 2,290 | .1.683 1,062 0 505 0,116 0,069 | —0,102
Joo | 05 | 2,275 | 2,271 2,244 2,173 2,028 1.761 1,347 0917 0,596 0,439 0,411
0,6 | 1,762 1,762 1,764 1,761 1,742 1.683 1,539 1,283 1,036 0,899 0,872
0,7 | 1,248 1,250 1,263 1,288 1,328 1,377 1.418 1,409 1,313 1,230 1,212
0.8 | 0,769 | 0,771 0,783 0,813 0.866 0.960 1,085 1,195 1,295 1,308 1,304
09 | 0348 | 0,349 0,356 0,375 0.412 0,476 0574 0,705 0,850 0,956 0,975
0 2,019 1,984 1,785 1,360 0,737 0 -0,737 | —1.360 | —1,785 | —1,984 .| —2.019
0.1 | 3,038 2,982 2,661 2,07 1,306 0.463 0,340 | —1,000 | —1,443 | —1,649 | —1,685
0.2 | 3,349 3.319 3,107 2,57 1,806 0.943 0,117 | —0563 | —1,018 | —1,230 | —1,267
0.3 | 321 3,199 3,006 2,783 2,172 1,388 0,595 0074 | —0,528 | —0,741 | —0,778
04 | 2.8 2,819 2,776 2,629 2,202 1,709 1,030 0,421 0,004 | —0.207 | —0.242
350 | 0,6 | 2,326 2,322 2,294 2.221 2,070 1,785 1,333 0,861 0,509 0,337 0,307
0.6 | 1,776 1,777 1,780 1,782 1.767 1,709 1,555 1.260 0,991 0.835 0,805
0.7 | 1.241 1,243 1,257 1,286 1,332 1,388 1,435 1.423 1,311 1,214 1,192
0.8 | 0,752 0,754 0,767 0,798 0.854 0,943 1,069 1,214 1,322 1,335 1.330
0.9 | 0.333 0,335 0,342 0,360 0,397 0,463 0569 0.713 0,876 0,997 1,019
0 2,153 2.116 1,904 1,451 0,780 0 —0,78 | —1.451 —1,904 | —2,116 | —2,153
01 | 3212 3,151 2,803 | 2,170 1,549 0.451 0,403 | —1,104 | —1,574 | —1,793 | —1.831
0.2 | 3,505 3,475 3,251 2,680 1,858 0,937 0.036 0666-| —1,150 | —1,376 | —1,416
0,3 | 3,32 3,314 3,213 2,888 2,237 1398 0,549 0,166 —0,652 —0,880 =0.,919
0.4 | 2,807 2,893 2,853 2,708 2,358 1,735 1,004 05349 G.110 | —0,327 | —0,368
400 | 0,5 | 2,369 2,365 2,336 2,261 2,106 1,807 1,320 0,811 0,432 0,248 0,216
0.6, | 1,788 1,789 1,794 1,799 1,790 1,735 1571 1,257 0.949 0,777 0.744
0.7 | 1234 1,237 1,252 1,285 1,336 1,398 1,451 1.437 1.309 1,198 1,173
0.8 | 0,738 0,740 0,763 0,785 0.843 0.937 1.072 1,229 1,347 1,359 1,352
U, (VP U,a23 U.ahdu U, a4i [TIT.E l Uyddl Uyaba 0,720 (TR T [HIEH] PRI

nhieu.dcct@gmail.com
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Bdng 6.4. tiép

o B .1 & e
_ 0 4 Gd U, 4 98§ w4 0.5 o8 1 67§ B8 | o8 1.4
b ~agry ] oaame | oze08 | L% ! s o 10582 togesn loged Lo 2232 |~ 2221
4,1 3367 | %302 | 2,09 2,254 1383 | 0.438 0:388 | 1,168 |- 1688 | — L8 i— 1938
'e,z' 2,542 | A610 | 3397 0 2798 § 4,82 | 0,851 0.00% |~ 0,757 1,588 |— 1,508 |~ 1,545
08 | %24 | 2u3 | 3310 ] 2980 | 2206 | 1acd | G510 | 0247 |-0,761 (— 1092 |~ 1044
i 2887 | g | 3,93-.3’ 2,978 | 5418 170 b.o8k 1,283 308 |- 0,438 - BAW
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250 0.5 - .J.esm — 6,248 2| — 20,865 — 31,800 | —20.965 i — 5,801
0,5 J— 1,470 1,710 3,152 | — 1| = 12,208 | — 20,649] — 32, 22; 12,812
0,7 | 1,966 1.820 0.902 2| — 5,307) — 11,899 —23,751
0,8 I 4,426 4,841 3,798 0.,5¢ fgg,_;gg :
B 5,80 5,851 5,053 F
{:Lc: . n;’gg_? ‘f)s.sg_g 6:114 BT
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Bdng 6.5 tiép

&

. §

. g 0 of | 02 | 03 | o4 | o5 | o6 ] o7 [L08 | 09 | 10
0 ~ 01,686 —62,562| —37.662| ~18,819 | — 6,075 | 1,561| = 5,516| 7,206 7.738| 7,881| . 7,89
0,1 |~ 64,194] —65,053 [ —40.054| =20,999 | — 7,943| 0,061 4,384 6,38| 7.150| 7.372| 7,402
02 |= 41,719 —42,596| —47.298| =27,587 —13,548 | — 4:439| 0,988] 3,924| 5,325 5.846| 5.028
0,3 |~ 24,261] --24,082 | —20,186 | —38,435 | —22,880 | —=11.930 | = 4,671 |~ 0,179 2,283| ~3.301| . 3,470
0,4 |- 11,820 —12,420 | —15,927 | —23,601 | — 33,966 [ —22,430 [ —12.503) = 5,922/ — 1,976 [ — 0,261 0,020
300 0,5 |- 4,396 — 4,840|— 7,452 | —13,307| —22,780| —35,930 | 22,780 | —13,307 | = 7,452 | = 4,840|— 4.396
0,6 0,029/ — 0,261 | = 1,976 [ = 5,922 | —12,503 | = 22,439 | 35,906 | —23, 601 | —15,927 | —12,420 {— 11,820
0.7 3,470  3:301| 2,283 | = 0,179| — 4,671 |—11.939 | —22,859 | —38.435 | —29,186 | —24,982 |~ 245261
0,8 5,928 5,846| 5,325 3,924] 0,088 — 4,439| —13,548 | —27,537,| =47,228 | —42,526 |— 41,710
0,9 7,402 7,372 7,150 6,385 4,384[  0.061|— 7,043 |=20,999 |—40,054|—65,053 |- 64.194
1,0 78041 7.881| 7,758| 7,206| -5,616| 1,561[— 6.075|—18,819| —37.662| 62,562 |— 91,683
0 —102,242| —68.323 | ~30,505 | —18,250 | — 4,217  3,728| 7.488| 8,813 9.067|  9,049] 9,08
0,0 |- 70,266| —71,326 | —42,472| —20,859 | — 6,462 1,976| 6204 7,922 8,443 8551|8563
0,2 |— 44,330 —45,338| —51,102| —28,685 | —13,108| — 3,274 2,350| 5,248| 6,574| 7,080 7.187
0,3 |— 24,461) —25,346 | = 30,486 | —41,729 | —24,184 | =12 024| — 4,074 | 0.702| “8,457| 4,572 4759
0,4 |~ 10,632 —11,364 | — 15,624 | —24,990| —30,691 | —24,274 | —13,057 | — 5.447| — 0,905 1,000  1.429
330 05 |— 2,851[— 3,387|— 6,014 | — 13,468 | —24,620 | —40,024 | —24,620| —13,468 | — 6,514 | — 3,387 [— 2,831
0,6 1,420 1,090|— 0,905 | — 5,447 | —13,007 | 24,274 | —39,691 | —24,990 | —15,624 | — 11,364 |— 10,632
0,7 4,750 4,572]  3.457| 0,792 — 4,074 | —12,024 | —24,184 | — 41,720 | —30,480 | —25,346 |— 24,461
0,8 7,137 7,051 6,574 5,248] 2,350|— 3,274| —23,108{ —28,685 | —51,102| = 45,333 [~ 44,339
0,9 8,56 8,551 8443, 7,922 6.204| 1,076) — 6,462 —20,859 | 42,472} —71,326 |~ 70,206
1,0 9,030 9,049 9,067 8,813 7,488] 3,726 — 4,247 —18 250 | —59,595 | —08,323 |- 102,242
0 —112,426) =73,722 | —41,218 | —17,468 | — 2,332 5,847) 9,309 10,105 10,110 9,938 9,905
0,1 '|= 75,070/ —77,240| —44,501 | ~20,515| — 4,809 3,847 7,877 9.212| 9,483 9,465 9.458
T0,2 |- 48/839] —47,820 | 54,712 | 20,655 | — 12,600 | — 2,153 | 3,578 6,382 7,603, 8045  &118
0,3 [~ 24,406] 25,463 | —31,579 | - 44,880 | —925,436 | —12,153 | — 3,586 |  1,616] 4,471]° 5670 5,885
0,4 [—=".9,280 —10,151 | =15,105 | —26,216 | —43,407 | —26,153 | —13,616 | — 5.057| 0,085| 2,267 2,759
400 0,5 |— 1,281|— 1,802|— 5,554 | ~13;636| —26,511 | 44,153 —26,511 | —13.636 | — 5,554 | — 1,802 /= 1,261
0,6 2,759 2,367 - 0,085 | 5,057 | —13,616 | —26,153 | —43,407 | —26,216 +—15,193 [ =10, 151 |- 9,280
0,7 5,885|  5,670| 4,471 1,616 — 3,586 | —12,153 [ —25,436 |- —44,880 | —3 1,579 | —25,463 | — 24,405
0,8 8,118 8,045 7,603| 6,382 9,578|— 2,153|—12,600—29,635 | 54,712 | —47,826 |~ 46,639
0,0 9,458] -9,465| 9483 9,242 7.877| 3,847 = 4,800) —20 515 ~44,591| 77,240 |~ 75.979.
1.0 9,905 9,938| 10,110] 10,1951  9,300| 5,847| — 2,332| —17,468| —41,218 | —73,722 |—1(12,42¢
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o B 3 £ -
0|01 0.23>|5.0.3 0,4 0.5 0,6 0.7 08 09 | 1,0

0 = 122,301 —78,821 | 42,584 118 514 |— 0351 | 7,920 | 11,003 | 11,202 | ‘10,940 | 10,606 |+ 10,519 '
0.1 V- srsor—so,882 |—aepos |=20 005 |- 3274 | " 567 suze | 10384 | 10,320 | 10,188 | 10,142
‘_0,.2- — 48,673| 50,067 |—58,102 —30.481 {-12,042 |=10,713 4,505 | * 7.360 | 8,458 8,852 8,621
0,3 |=24.138—us.371 |—d2600 |-47841 |=26.,657 |—12,321 |— 3,100 | 2,319 | 5356 | 0,880 €886
04 |- 7.780|- 8.804 [—14.056 |27 381 |—47.117 |~28,071 |-14,230 |~ 4758 | ro12| 3500 | 4,097 -

450 0,5 0.374|— 0,357 |— 4,572 |—13 811 [—28.424 |—48,321 |28 424 |—13,811 [— 4,572 |- 0,357 0,374
0.6 40370 3,500 | 1,012 |— 4,738 |- 14,230 |—28,071 |—47,117 [—27,384 [—14,656 |~ 8,804 i— 7,780
0,7 6.8 6,660 | 5356 | 2319 |- 3,190 [~12.321 |~26.657 [—47.941 [~52,500 |~25.574 |— 24,138
0.8 8021 8852 | 8458 | 7,360 | 4505 [~10.713 |-10,042 [~50,481 |~58,102 |~50,067 |~ 18,673
0,9 10,142] 10,168 | 10320 | 10.384 | 9,426 | 5,679 |- 3,274 ~20,005 |—46,464 |—82,882 [— 81,304
1,0 10,548 10,806 | 10,940 | 11,392 | 11,008 | 7,929 [— 0,351 |= 16,145 |—42,584 |—78.821 |=122,501
0 —-131,018|—83,668 |—43,738 |—15.418 | 1,681 | 9,672 | 12589 | 12436 | 11,508 | 11,098 [ 11,016
‘0.1 |~ 86 550|—88,273 |—48.181 |—19.361 |~ 1.601 | 7,427 | 10871 | 11,379 | 10,992 | 10,703 | 10,657
0,2 |— 50,483|—52,087 |—61,311 [—31.190 |—11,446 |— 0,028 | 5,716 | 8.208.] 9,171 | 9,517 9,581
0,3 |- 23,600|—25.110 |—33,277 |~50 004 | 27,856 [—12528 |<28,746 | 2,923 | 6,138 | 7,540 7,788
0,4 |~ 6,170/— 7.343 |~14,030 |—28,505 |—50,829 |—30 028 |—14,002 |— 4,477 | 1,89% |- 4.773 5,277

500 0,5 2.019] 1,215 |~ 8,570 |—13,591 (30,365 [~52.528 \—30,305 [—13,901 |- 3,570 | k215 | 2,049
0.6 52771 4773 | 1,891 |- 4.477 |—14,902 |—30,028 [—50,820 |—28 505 |-14,030 [~ 7,343 |- 6,179
0,7 7,778|  7.540 | 6,138 | 2,023 |—28,746 |-12,528 |-27.856 |—50,004 (33,277 |—25,110 |~ 23,600
0.8 ~oss1| 9517 | 91711 8208 | . 5716 |~ 0,028 |—11,446 [31,100 |~61,311 |—52.087 |- 50,483
0,9 10,657 10,703 | 10,992 | 11,379 | 10871 | 7472 |- 1.601 |—19,361 |—48.151 |-88,273 |- 86,559
1,0 1,016 11,008 | 11,508 | 12,43 | 12,580 9.‘9;;'2 1,681 15,418 |—43,738 |—83,068 |—131,918
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Bdng 6.6

Goe xcay 3 do tai trong tgp trung gay ra

B
a B - =
0 0.1 0,2 0.3 0.4 0,5 | 0,8 0,7 8 ] 09 5
Y ) -

0 —6 288 —5,283 | —6,274 | —6,264 | —6.253 | —6,244 | —6:237 | —6,232 | —6,920. | —6.298 | —6,228
0,1 —5.008 | —5.009 | —5,000 | —5,005 | —5,003 | —4.999 | —4,096 | —4.904 | —4,993 | —4,903 | —4,593
0.2 —3,736 | —3.737 |"'—3.741 | —3.747 | —3,751 | —8,753 | —3,754 | —3,755 | —3.7556"| —B8,755 | =3,756
0,3 —92,473 | —2.174 | —2,477 | —=2,486 | —2,497 | —2,505 | —2,511 | —2,515 | —2,517 | —2,518 | —2,517
0,4 —-1,217 | —1,217 | —1,220 | —1,227 | —1.240 | —1,254 | —1.264 | —1,270 | —1.274 | —1,276 —1,276
1 0,5 0,032 0,032 0,029 0,024 0.0 0 —0.014 | —0,024 | +0,029 | —0,032 | —0 032
0,6 1,276 1,276 1.274 1,270 1,263 1.254 1,210 1,228 1,220 1,217 1,217
0.7 2,517 2,518 2,517 2,515 2511 2.505 2,497 2,486 2,477 2,474 2,173
0,8 3,756 3,756 3,755 3,700 3,754 3,753 3,751 3,747 3,741 3,737 3,736
0,9 4,993 4.993 4,093 4,994 4,996 4,909 5,003 5,006 5,009 5,009 5.008
1,0 6,228 6,228 6,224" 6,232 6,237 6,244 6,253 6,264 6,274 6,283 6.288
- 1] —6,326 | —5,318 | —6.200 | —6,278 | —6,257 | —6.239 | —6,224°| —6,215 | —6,209 | —6,205 | —6,205
0,1 —5,015 | —5,017 | —5,017 | —5,012 | —5,005 | —4,998 | —4,993 | —4.989 | —4,986 | —4,985 | 4,885
0,2 —3,722 | —3,721 | —3,783 | —3,745 | —3,752 | —3,756 | —3.759 | —3,761 | —3.762 | —3,7:2 | —3,762
0,3 —2.446 | —2.447 | —2.455 | —2,473 | —2,494 | —2,510 | —2,521 | —2/529 | —2,533 | —2,525 | —2,535
0,4 — 1,184 | —1,185 | —1,191 | —1,205 | —1,230 | —1,258 | —1,278 | —1,261 | —1.299 | —1,302 —1,303
0,5 0,061 0,063 0,059 0048 0 029 0 —0.029 | —0,048 | —0,059 | —0,063 | —0,064
9 0,6 1,303 1,302 1,290 1,201 1,278 1,258 1,230 1.2056 1,191 1,185 | . 1,184
= 0.7 . 4335 2,535 2,533 | - 2529 2,521 2,510 2,194 2,473 [~ 2,455 2,447 2,46
0,8 3.762 3,762 3,762 3,761 3,759 3,756 3,702 3,745 3,733 3,724 5,723
0,9 4,985 4,085 4,986 4,989 4,993 4,998 5,009 3.012 5,017 |- 5,017 5,015
s B Tl 6,204 6,207 0,200 6,215 6,224 6,29 6,257 6,278 6,299 6,418 G326
1] —6.439 | —5,418 7| —86,373 | -—6.319 | —6.266 | —6.222 | —6,187 | —6.162 | —6,143 | —6,142 | —6,141
0.1 —5,035 | —5,042 {-—5,013 | —5.080 | —5.013 | —4,906 | —4,052 | —4,972 | —£,065 [ —4,904 | —1.963
0,2 —3,682 | —3,686 | —3.708 | —3,736 | —3 7534 | —3,765 | —3,772 | —3,777 | —3,778 | —4,7%0 —3,780
0.3 —2,367 | —2,370 | —2,388 | —2.433 —2,185 —92,525 | —2,503 |'—2,572 | —2,682 | —2,A87 | —2,587
0.4 —1.086 | —1,088 | —t1,103 | —1,189 | —1.201 | —1,269 | —1.319 | —1,852 | —1,871 | —1,379 | —1,380
: 0,5 0,159 0,158 0,146 0,119 0,071 0 —0,071 [~ —0.119 | —0,146 } —0 158 | —0.159
0,6 1,380 1,379 1,371 1,152 1,09 1,260 1,201 1.138 1,103 1.088 1,086
07 2,587 2,587 2,582 | 2,572 2,553 2,525 | 2,48 2,453 2 388 2,370 | 2,367
» 7 0.8 3,780 3.78 | ' 3,779 3,777 | 23,772 3,765 3,754 3,736 3,708 3,686 3,682
0,9 4,963 4.064 4,976 1,972 4,952 4,595 5,013 5,010 5,043 5,042 5 038
1,0 6,141 | 6,142 6,113 4,162 6. 187 6,222 1,266 6,314 (45473 G 318 6,40
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" B ] 0,1 o2 | 0.3 a1 0,5 0.6 0,7 0.8 0.9 1.0

0 —6.622 | —6,583 | —6.102 | —6.385 —05.183 | —0,125 | —6,077 | —6.049 | —6,018 | —6.035
0.1 —5,075 | —5,081 5183 | —5.039 —4,502 | —1,065 | —4,045 | —4,943 | —4,928 | —4.927

0,2 —3,618 | —8,62% | — 3,547 | —3.924 —3,781 | —3,746 | —3,808 | —3,807 | —3.800 | —1.800

0,3 —2,230 45 —2.279 | —2.367 —2.549 | —2 605 | —2.642 | —2,662 | —2.671 | —2,472

1 04 —0.925 -0.008 =1.050 —1.288 | —1,386 | —1,451 | —1,488 | —1.,604 | —1.506

10 R 1 %31 0814 0,258 0235 n —=0,140 | —0,235 | —0,288 | —0,310 | —0.314
0.5 1.506 1,488 | 1451 1,288 | 1154 1.030 0,459 (11030 0,926

0.7 2.R72 2,662 2.2 2,605 2,540 2,472 2,267 2,279 2,242 2.236

8 3,800 1807 - 3,705 3.781 3,708 3724 1LOGT 3.623 3.016

* 0.9 4,027 4,933 44915 4.965 4,092 54025 b.059 5,083 5.083 5075

1.0 [ R a0 1 G.U77F G.125 8,103 6.282 0,383 6.!92 6.583 6.623

0 =6,305 | —6:741 | —0:508 | —@a449 | —64206 | —Gs160 | —6,064 | —5,094 | —5,954 | —5,936 | —5,9:4

o1 =0,1H1 | =5.122 | —34126 | —5.088 | —5,037 | —4.9°8 | —4,247 | —4.,019 | —4.901 | —4.984 | —4,803

R (% ] =551 3561 | —3.627 | —3,712 | —3,763 | —3,796 [ —3,816 | —1,828 | —3.835 | —3.837 | —3.537

0,3 —2,109 | —=2.118 | =272 | —2,304 | —2,458 | —2,574 | —2,854 | —2,710 | —2,740 | —2,752"| — 2,751

0.4 —0,770 | —0,777 | —0.820 | —0.925 | —1.110 | —1,3%6 | —1:451 | —1.547 | —1,602 | —1,625 |*—1.528

 E I 0.5 0,165 0,459 0,126 0,347 0.208 0 —0.208 | —0.347 | —0,426 | —0.459 ! —0.465
: 0.5 1,728 1.925 1.402 1,547 1,451 1.306 1,110 0,925 0.820 0.777 0.770

0.7 2,754 2.752 2,740 2,709 2,651 2,574 2,459 2,304 2,172 2,118 2,100

0.8 2,%37 3.847 1805 J.H2R 3,816 3,796 3,763 |, 3,712 3.027 3.561 3.551

0.9 4,503 4.844 1971 4,919 42047 4,988 3,037 G088 5126 5,123 5.1

1,0 3034 i Fa004 2,901 Gl (15165 6,206 64149 G.608 0,744 6.505

0 —(.982 | —6.901 | —¢.722 | —0,511 | —6.308 | —6.137 | —6.005 | —=5,014 | —5.881 | —5,838 | —5.845

0.1 =5.045 | =5,162 | =5,166 | —5,116 | —5,049.] —4,984 | —4.931 | —4,8038 | —4,870 | —4.860 | —4.850

0.2 —3.187 | —3.500 | -2.588 | --3.% —3,7%8 | —%.811 | —3,837 | - 3,853 | —3,861 | —3,864 | —3.864

n.3 —1."85 | —1.006 | —2,008 | —2,243. | —24447 | —2.508 | —-2,705 | —2,778 | —2,815 | —2.831 | —2,833

0.4 —0,618 | —0.627 | —0.681 | —0,822 | —1,064 | —1.325 | —1.515 | —1.641 | —1,713 | —1,742 | —1.747

20 0.5 0,61 n.004 0,561 1457 n,274 0 —0,274 | —0.457 | —0.561 | —0.604 | —0.611
0.6 1747 1,742 1.713 1,641 1.315 1,325 1,064 0,822 0.684 n.v27 0.618

0,7 2,831 2,831 2.815 2,776 2,705 2,508 2,447 2,243 2.068 1.996 1.985

0.% 3,861 G864 2861 34853 3.837 3,81 2,768 3,700 3.588 3.500 3,487

0.9 4.859 18G9 4,870 4,593 4,031 4,984 5.9 5.116 5.160 5,162 3.145

1.0 8,815 5,438 5,861 5411 6,005 6,137 G.308 8.511 6.722 G.901 8,052
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% | B e 3
| 0 0.1 0.2 | 03 0,1 0.3 0.6 |07 0.8 0.4 1.0
0 —7.157 | —7.056 | —6.8527) —6.570 | —6.320 | —6,100 | —5.047 | —5.835 | —5.771 | —3.743 | —5.730
0.1 | =5.179 | —5-200 | —5.205 | —5.143 | —5.060 | —1.980 | —4.914 | —4.868 | —4.540 | —4.828 [ —1.828
0.2 —3:423 | —3.441 | —3.580 | —3,690 | —3.774 | —3.82i | —3.858 | —3.077 | —3.887 ! —3.890 | —1.891
0.3 —1,863 | —1.877 | —1.966 | =2.183 | —2.436 | —2.622 | —2.751 | —2.840 | —1.B8s | —2.007 | —2.010
0.4 —0.471 | — 0,181 | -—0.551 | —0,721 | —1.021 | —1,343 | —1.577 | —1.732 | —1.820 | —1.85G [ —'.802
25 0.5 0.752 0.744 0.642 0.564 .339 0 —0.330 | —0.364 [ —0.692 | —0.71 | —0.752"
0,6 1.862 1.856° 1.820 1.732 1,577 1,343 1.021 0,721 0.5i1 0481 0.171
0.7 ~2,910 2,907 2.888 2.840 2704 2.622 2436 2.183 1.9.6 1.877 1.863
0,8 3.801 3.890 3,887 3.877 3,858 3.836 3.774 3.690 3.550 341 3.423
0.9 4.826 4.828 4410 4.868 4.914 4,980 5.060 5.143 5.205 5:200 5.179
1.0 5.739 5.743 5,771 5.835 5.047 6.109 06,320 0,570 6.832 7-056 7.157
—5,358 | —5,310 | —5.302

--7.084 | —7.781 | —7.345 | —6.859 | —06,364 | —5.970 | —5.674 | —5,473

0
0.1 —=35-332 | —5:374 | —5.-787 | 75270 | —5.112 | —4960 | —4.838 | —4,753 | —4,702 | —4.580 | —4.576
—3.901 | —3,457 | —3,988 | —4,003 | —4.008 | —4.009

0.2 —3.122 | —3.156 | —3.372 | —3.945 | —3.806
—1.318 | —1.4%0 | —1,908 | —2,84%5 { —2,742 | —2.953 | —3,137
—0,252 | —0.82] | —1.432 | —1.8G8 | —2.153 | —2,313 | —2,378

—3,221 | —3.254 | —5,259

0.3 —1,202
—2.388

0.4 0.214 0.194 0.066
50 0.5 1.405 1.390 1.205 1.061 0,641 0 —0.641 | —1.061 | —1,206 | —1.390 [ —1.405
- 0.5 2,388 2,978 2,313 2,153 1.868 1.432 0.841 0,252 | —0,066 [ —0,194 | —0,214
0.7 3.230 3.254 LD R 3.137 2,083 2,74 2,303 1,908 1.490 1.910 1,492 -
0.8 4.009 1,008 1003 3,988 3.97 3401 3.806 3.645 3,972 3.156 3.122
0.9 1:376 1.580 1.702 4,753 4,838 4.9°0 5,112 5,270 5.387 §.374 5,332
1.0 5.302 5.310 3.158 5,473 5,573 5.070 6.364 .839 7.345 7.784 7084

—8.208 | —7,256 | — 6,302 | =5.649 | —=5.197 | —4.870 | —h088 | —1.613 | —4a0
—=5,108 | —1,924 |.—4,509 | —4.561 | —4474 [ —4.437 | —1.430
—4,175 | —4-180 | —4,192 | —4.192

0 =0.452 | —0.067
0.1 —5.580 | —3.665 | —5.701 | —5,48D

0.2 —2.576 | —2,642 | —3.065 | —3,593 | —3.888 | —4.M8 | —4,123
0,3 —0,306 | —0,356 | —0.671 | —1,456 | —2,356 | —2,97% | —3,381 | —5,629 | —3.761 | —3.811 | —4.819
0.4 1.:350 1.327 1.108 0,546 | —0,489 | —i.598 | —2.364 | —2,851 | —d.019 | —3.225 ; —3,242
100 0.0 2475 2,452 | 2,206 1,804 1.160 | 0 —1.160 | —1.893 | —2,296 | —2.152 | —2.475
0,6 3.242 3,226 3119 2,851 2.4564 1,548 0.489 | —0,546 | —1,108 | —1.327 | —1.159
0:7 3.819 3.811 | 3.961 3,629 2,381 2,473 2,306 1,136 0671 05351 0,306
0.8 4,192 4.152 4,189 4,173 4,133 4,048 3,888 3,543 3.065 2,612 2,576
0.9 4.430 4,437 4,474 4,561 4,708 4,924 5,106 5,485 5.701 5,665 5.580
. 1.0 4,601 1,613 4.068 4,87u 5,197 BRI H 6,592 7+255 £.208 9,007 9,i52
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£
% ¢ " U1 0.2 0,3 04 | 0 0.0 0.7 0.3 0.9 | L0
0 —10,731| —10.145] —8,909 | —7,55¢ | —6,860 | —5,486 | —4.702 | —4,880 | —4,171 | — 4,084] — 4,070
01 |— 5768 — 5808 —5,963 | —5,668 | —5,261 | —4,880 | —4,602 | —4,408 | —4,205 | — 4,247 — 4,239
0,2 | — 2,080 —- 2,187 —2,800 | —3,577 | —3,987 | —4.193 | —4,286 | —4,320 | —4,327 | — 4,325 — 4,324
0,3 0,521 . 0,454] - 0,011 | —1,103 | —2,366 | —3,198 | —3,718 | —4,021 | —4,175 | — 4232 — 4,240
o004 2,978 | 2.237] 1,955 | 1,204 | =0,222 | ~1,749 | —2,771 | = 3,405 | —3,747 | — 3.882] — 3,903
150 0,5 3,312 3284 © 3,001 | 2576 | 1,593 0 | —1:503 | —2576. | —3,001 | — 3,284] — 3,312
0,6 3,903  3.882| 3,747 | 3405 | 2,771 | 1,749 | 0,222 | —1,204 | —1,955 | — 2,237| — 2,278
0,7 4,240) 4,232 £.475 | 4,020 | 3,718 | . 3,196 | 2,366 | —1,103 | —0,011 | — 0.454| — 0,521
0.8 4,324 4325 4,827 | 4,820 4,286 | 4,493 | 3,987 | . 3577 2809 | -2,187 2,089
059 4280 4247 4,295 | 4,408 | 4,602 | 4,880 | 5,261 |- 5,663 | 5.963 | ¢ 5,808) 5,768
1,0 4,070 4,084 4,171 | 4389 | 4,762 | 5436 | 6,360 7,554 8,009 10,145| 10,731
0 —11,871| —11,007 | —9.489 |' = 7,766 | —6,287 | —5,182 | —4.442 | —3,997 | —3,706 | — 3,675| = 3,660
0,1 | — 591t + 6,087| —6,186 | —5,812 | —5,512 | —4,832 | —4.512 | —4,283 [ —4,152 |'— 4,096 — 4.087
0,2 |— 1,643 | — 1,778| —2,580 | —3,588 | —4,000 | —4,334 | —4,422 | —4,440 | 4,432 | — 4,422| — 4,419
0.3 1,233 LMO] 0,585 | —0.821 | —2,408 | —3,410 | —4,000 | —4,340 | —4,499 | — 4556 — 4,564
s 0.4 fz8.028 2,081 2660 1,761 | —0,000 | —1.886 | —3,112 | —3,854 | —4,247 | — 4,402 — 4,426
200 | 05 3,980) 3,950| 3735| 8,410 01,065 o —1,965 | —3,141 | —3.735 | — 3,850 — 3,980
0,6 4,426 |  4,402| 4,247 | 8,854 | 3,112 1,888 | 0,009 | —1,761 | —2,660 | — 2,984 | — 3,028
0.7 4564  4.550| 4,499 [ 4,510 [ 4,009 | 8410 2,408 | 0,821 | —0.595 | — 1.149| — 1,233
0.8 4.419). 4422 4,432 | 4440 4422 -4,334| 4,009 3583| 2,58 1,773 1,645
- 0,9 4,087 | 4,006f 4,152-| 4,283 | 4,512 4.858 | 5,312" 5,812 | 6,186 6,087 5,011
1,0 3.660| . 3,875 5,766 | 3,097 [ 4,442 5,182 6,267 | 7,766 | 9,480 | 11097 11,871
0 —12,905 [ —11,945| —9,974 | 7,912 | —6,184 [ —4,935 | —4,132 | —3,672 | —3.443 | —3,355 | — 3.341
0,1 |~ 6,021 — 6,243] —5,380 [ —5,942 | —5,355 | —4.898 | —4,436 | —4,179 |, —4,035 | —3,974 | — 3.083
0,2 | — 1,285 — 1,302 —2,308 | —3,619 | — 4,210 | —4,472 | —4.545 | —4,530 | —4.511 [ —1,402 | — 4,488
0,3 1,855 1,757 5103 ] =0.591 | —2,473 | 3,615 | — 4,254 | —4,608 | —4,756-| —4,808 | — 4.816
0,4 3,640 8,604 325671 22431 0,189 | —2,009 ! —3,400 | —4,2983 | —4,653 | —4,822 | — 4,849
250 0,5 4,520 4,400 4,256 86201 2,290| 0 —2,200 | —3,620-] —4.266 | —4,490 | — 1,520
0.6 4,840  4,822| 4,653 | 4,223 | 3,400 | 2,009 | —0,189 | —1,243 | —3,256 | —3,604 [ — 3,649
0,7 4,816 4.808| 4,756 [ 4.603| 4,264 | 3,615 | - 2.473 | 0,591 | —1,103 | —1,757 | — 1,855
0.8 4488 (" 4,402 4511 4,539 1 4,545 | 4472 (- 4219 | 5,810 2,308 | 1.302 1.235
0.9 3.963| 3,074 4,035 | 4,170 ] 4,436) 4,828 | 5,355 5942 "6.381| 6,243 6,021
1,0 341! 3,355] 3,443 32l 41821 493 | 61841 79121 99701 11945] 12905
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-
. # 0 0,1 0,2 03 044 0,5 0,6 0,7 0.8 09 1,0
0 — 13,856 | — 12,713 — 10,300 | — 8,000f — 6.0i0 | — 4,605|— 8,846} — 33991 — 3,182|— 3.101] — 3.088
0,4 |— 6,004| — 6.374| — 6,553 — 6,055|— 5,300 1,801 4,370 4,003} — 3.038| — 3,872 |— 3881
0.2° |— 0,850|— 1,087| — 2,220| — 3,664 4,316 4,007 — 4,657| — 4,622 — 4,572 — 4.542 | — 4,536,
0,3 2,407 2,207 1,552] — 0,402 2,550 3.814 4,492 4,823 | — 4,262 — 5,008/ — 5.014
0.4 1,169 4,126 3.768] 2,668 0,356 2,120| — 3,648~ 4,581 | — 4,088| — 5,168 | = 5,197
300 .05 1,062 4,035 4,712 4,052 2,580 0 2,580 4,032 | — 4,712| — 4.935 | — 4,062
0,6 5,197 5,168 4,188 4.531 3,648 2,120 0,356 2,668} — 3.768|— 4,126 | — 4,169
0,7 5,014 5,008 1,062 4,823 4,402 3,814 2,556 0,4021— 15521 — 2,27 |— 2,107
0,8 4,536 4,512 4,572 4.622] 4,857 4,607 4,346 3,064 2,229 1,037 0,850
0,9 3,851 3,872 3,938 4,003 4,370 4,801 5,300 6,055 6 553 6,374 6,104
1,0 3,058 2,101 3,182! “mgmol  "EgIe; 4,695 6,060} = 8.009] < 10,300} 12713] ‘12,65
0 — 14,742 | —13.417| — 10,754 | — 8,068 5.018 4,462 3,606 3,167 | — 2,671| — 2899 | — 2,888
0,1 - [< 6,167 G484 | = 6,703 | — 6,I56| = 54207 — 4,776 ] = 4,312| = 4,019| — 3,857 | — 3,788 | — 8,977
va — 04871 = 07011 — 2,077 — 3,722 4,475 4,710 4,761 4,602]= 4.618] — 4.570 | — 4,509
0.3 2,003 ~ 2,783 1,051] — 0,245 2,450 — 4,005 1,606] — 5,000} — 5100f~ 5,186]— 5.171
0.1 4,607 4,568 4,212 3,008 0,507| — 2,219~ 3,800]| — 4.791|— 5,268 | — 5.158 | — 5,489
350 0.5 5,3281- 5,403 5,08¢ 4 34 2.841 0 2,841 A5 1 — 5089 — 5,308 — 5,328
(TR G.489 3,438 39,298 4791 3,800 2,219 Uyolrs G048 | — 4,212 | — 4,068 | — 4,607
0,7 5,174 5,166 5,130 5000 4,698 4,005 2,650 0,245 — 1,954 — 2,783 2,003
0,58 4.369 4,070 4,618 1,602 1.761 4,740 4.478 8,722 2077 0701, 0487
0,0 8777 2.788 .27 4 019 4,72 4,776 5 490 f,150 #8708 . . 484 8,167
1,0 2 888 2,840 2,971 3,167 3 6o 4,469 5,018 8,68 10,764 11,417 14,742
0 — 15,573 | — 14,067 | —11.083 | — 8,085 5,764 4,235 3,378 2,967 |— 2.797)= 2738 — 2,728
0,1 —, 6,212| — 6,578| — G 848| — 0.247 54445 4,753 4,241 3,055 — B8.787)— 3.716 |— 3,708
0,2 — 0,140 — 0,353 — 1,940|— 1,782 4,613 4.871 4 558 4,752 | = 4.662| — 4,000 | — 4,589
0,3 3353 3,223 2,319 — 0,113 2,754 4,189 4,881 5,168 — 5,266 — 5,203 | — 5,207
Usd 4,078 4,043 4.601 3,dd 0,645 2,07 4,040 5,012]— 5,505| — 5.703:| — 5,737
400 0.5 — 5:.032 5.612 Sidiz 4,713 3,080 0 3,080 ;713 | — 5412|—"5.612| — 5,632
0,68 5,737 5,703 5,505 5,012 4,045 2,307 0,045 3,302 — 4,601 — 5,945 — 4,078
0.7 5,207 5,203 5,200 5,188 4,89 4,189 2.754 0,113 — 2.319] = 32,2221~ 3,352
0.8 4,589 4,599 4.652 4.752 4,858 1.871 1,613 3,789 1.940 0,383 0,140
0,9 3,703 3,716 3.787. 3,095 42261 4,754 5,445 G.247 6,549 6,578 6,212
1,0 2,728 2,738 2,797 2,967 3,378 4,235 5,764 8,005 11,083 14,067 15,573
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3

e B 0 0,1 1,2 0,3 0,4 0.5 0,6 0,7 0,8 0.9 1,0
0 —16,360 |—14,675 |—11.365 | —8,048 | —5.600 | —4.013 | —3.168 —2.794 |— 2,655 |— 2,608 |— 2,600
0.4 |— 6,243 |~ 6,657 | = 6,977 | —6:330 | —5.:468 | ~4,731 | —4,216 | —u.000 |— 3,728 |— 3,654 |— 3,841
0,2 0,192 |— 0,078 |— 1,814 | —3,864 | —4,751 | —4,890 | —4;948 | —4.804 [— 4,677 |— 4.612 |— 4,601
0,3 3.704. | 3,628 2,552 | —0,009 —2.865 | —4.367 | 5,050 | —5,305 |— 5,378 |— 5.305 |— 5,308
0,4 75,292 5.265 4,945 3707 0,775 | —2,385 | —4,206 | —5,201 |[— 5,707 |— 5,915 |— 5,951

450 0,5 . 5,856 5,871 5,601 | - 4,999 3,301 0 —3,301 | —4,999 |— 5,891 |— 5,871 [— 4,886
0,6 5.951 5,015 5,707 5,201 4,205 2,385 | —0,775 | —3,707 |— 4,945 |— 5,268 |— 5,292
0,7 5,308 5,995 5,378 5,305 5,050 4,367 2,865 0,009 |— 2,652 |— 3,628 |— 3,764
0,8 4,601 1612 4,877 4,504 4,948 4,999 4,751 3,864 1,814 0,078 |— 0,182
0,9 3 641 3,854 3,728 3,900 4,216 4,731 5.468 6,330 6,977 6,057 li.243
1.D‘ 2,600 2,603 2,655 2,704 3,168 4,013 5,600 8,088 | 11,365 |- 14,675 | 16,360
0 —17,100 |~15.246 |—11,617 | —8,080 | —5,429 |[~—3,708 | —2,074 | —2,644 |— 2,537 |— 2,504 |— 2,497
0,1 |— 6.263 |[— 6,726 |— 7,096 | 6,407 | —5,488 —4712 —4,176 | --3.852 |— 3,677 |— 3,601 |— 3.587
!],2 0,512 0,216 |— 1,607 | —3.945 | —4,800 | —5.125 | —5.034 | —4,849 |— 4,605 |— 4,618 |— 4.605
0,3 1,143 3,999 2,959 0,004 | —2,080 | —4,539 | —5.205 25,423 5471 |- 5,478 |- 5,470
0,4 5,559 5,045 5,251 3,899 0,899 | —2,453 —4,344 | —5,363 |- 5,882 |— 6,100 |— 6,138

500 0,5 6,100 6,090 5,933 5,238 2,507 1] —3,507 | —5,258 |— 5,933 [— 6,090 |— 6,100
0.6 6,138 6.100 5,882 5,363 4,344 2,453 | —0.809 | —3,999 |- 5,251 |— 5,545 |[— 5,559
0,7 5.479 5,178 5,471 5,423 5.‘205 4,539 2,980 | —0,094 |— 2,059 [— 3,999 |— 4,143
0,8 4,605 4,518 4,685 4,849 3,034 3,125 4,890 3,045 1,697 |— 0,216 [— 0,512
0,9 3.587 1,601 3477 | 3852 4,176 4,712 5,488 (2407 7,066 '3.};25 6,263
1,0 2,497 2,501 2,537 2,644 2,074 : 3,708 5,420 8,080 11,617 | "15.246 17,109

nhieu.dcct@gmail.com

219



Bdng 6.7.

Cia tri etia csc ham 86 V; @8 tinh dim trén nén dan hdi ¢c6 2 diu ngam

@ vy vy Vg A, vs Ve
0 oo [ =] oo oOa (=] [= ]

0,1 10,00 ]50,0 3000.0 5,0 150,00 3000,0
0,2 5,00 37,5 375,0 ° 2,50 37,5 375,0
0,3 3,3224 16,505 111,2 © 1,655 16,663 111,06
0.4 2.4946 9,353 ° 16,876 1,2437 9,3414 46,675
0,5 2,0023 6,0185 24,173 1,000 5,9878 23,923
0.6 11,6656/ 451743 14,001 0,8288 4,1504 13,791
0,7 1,4312 3,0848 9,0025 0,7113 3,0452 8,6531
0.8 1,2539 2,3745 6,1529 0,6205 2,3232 5,754
0,9 1,1246 1,8088 4,4560 0,5512 1,8332 4,0073
1,0 1,0099 1,5531 3,3720 0,4933 1,4703 2,8748
1,1 0,9213 1,3020 2,6589 0,4448 1,2019 . 2,1132
1,2 0,8502 1,1177 2,1800 0,4051 0,985 1,5865
1,3 07906 0,9757 1,8438 0,3697 0,8371 1,2038
1,4 0,7399 0,8662 1,6061 ° 0,3383 0.7069 0,9205
1,5 0,6977 0,7811 1,4354 0,3103 0,6003 0,7057
1,6 0,6610 0,7147 1,3139 0,2821 0,5113 0,5450
1,7 0,6323 0,6631 1,2222 0,2613 0,4360 0,4094
1,8 0,6073 0,6229 1,1573 0,2367 0,3717 0,3058
2,0 0,5687 0,5669 1,0761 0,2000 - 0,2675 0,1550
2,2 0,5422 0,5310 1,0350 0,1614 ,1875 0.0560
2,4 0,5247 0.5155 1,0155 - 0,1323 0,1255 — 0,0094
2.6 0,5135 0,5059 1.0072 - 0,1035 0,0774 — 00,0604
2,8 0,5069 0,5017 1,0044 10,0783 0.0409 —0,0739
3,0 0,5032 0,5002 1,0038 0,0565 0,0141 —0,0847
3,5 0,5005 05004 1,0035 0,0177 | —o0,0212 — 0,0780
4,0 0,5005 0,5004 1,0022 — 0,0277 —0,0516
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