Céng ty Héa Chat Xay Dwng Phwong Nam

Chuong 19 ‘ A ‘ . ‘
DAM TREN NEN DAN HOI

19.1. KHAI NIEM CHUNG.

Lau nay nhiing bai toan chiing ta nghién ctru thuong 1a loai dim dit trén cac gbi
cimg. Trong thuc té nhit 1a cac nganh cau duong, xay dung con gip loai két cdu 1a cac
dam dat trén mot moi truong hodc mot vat thé dan hdi khac. Vi du nhu céc ta vet dat trén
nén dat da (xem la dan hoi) chang han; dim mong dit trén nén dat, pha chuyén tai nim
trén mat nudc. Céc bai todn nay thudc dang cac bai todn si€u tinh dac biét, viéc xac dinh
ndi luc, do vong,...cua dam phu thudc vao quan niém va mo hinh, quan diém ndy dan téi
viéc gia dinh cac phan luc tdc dung 1én dim va trén co s&é d6 mai xac dinh duoc nodi luc,
chuyén vi cia dam.

Trong chwong ndy chung ta chi nghién ciru mot phan nhoé vé tinh toan nhimg loai
két cau nhu vay. O day ching ta khong di sdu phan tich cic m6 hinh ma chi gi6i thiéu mo
hinh cuia Winkler, 1a mot mé hinh don gian nhung kha phu hop voi cdc bai toan ki thuét.

Mo hinh ndy quan niém nén 1a mot hé vo sb cac 1o xo (cac 16 xo nay khong lién
két vai nhau). Vi du xét mot dam thang dat trén mot nén dan hdi nao dé va md hinh hoa
nhu hinh 19.1.
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Hinh 19.1: a- M6t dam ddt trén nén dan hdéi; b-
M6 hinh hoA
1-Néu ta cho céc ngoai lyc tac dung lén dam thi céc 10 X0 s& xuét hién nhung phan
luc, nhung phan lyc nay ty 1€ véi do vong cua dam. Nhu vay néu khoang cach gitra cac 1o
x0 tat nho, c6 thé xem mot cach hop 1y cac phan luc a ay 1a nhitng phan lyc phan bd, ma
cuong do cia no 1a g ty 1€ voi dd vong y cua dam:
Qk=-%Yy (19-1)
Trong do: y 1a hé s6 ty 1€, phu thudc vao dg ctiing cua 1o xo, mat do cua 10 xo. Déu
trir (-) & ddy thé hién phan luc nay nguoc chiéu voi do vong y.
Lap luan twong ty nhu vdy cho nhimg hé thdng tuong tir, c6 thé xem nhing gbi d&
10 xo nhu mot méi trudng lién tuc dan hdi. Méi truong lién tuc dan hoi nay co tinh chét:
khi dat mot dam chiu tac dung cta ngoai luc 1én nod, thi & mdi diém trong pham vi dit
dam xuat hién nhimng phan lyc tuan theo phwong trinh (19-1).
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(19-1) khong phai ludn luén dung, né duge xem 1a mot biéu thirc gan dung va do chinh
xac phu thude vao tirng bai toan cu thé. Néu tuan theo diéu kién nhu & hinh 19.1 di trinh
bay, thi biéu thuc (19- -1) xem hoan toan ding.
2/ Pbi véi dam dat trén mat nude, dam co mit cat ngang chir nht (xem hinh
19.2). Trong truong hop nay phan lyc cua nudce tac dung 1€n moi mat cit ctia dam ty 18
v6i d6 siu ciia dim chim trong nude.
19.2. PHUONG TRINH VI PHAN CUA PO VONG DAM
Phuong trinh vi phéan cta d6 vong dam trén nén dan hoi duoc thiét lap tir mbi lién
hé gitra d§ vOng, goc xoay, cac dao ham cta nd voi cac gia tri ndi lyc va ngoai luc co trén
nhitng mit cat cia dam.
Ta rat quen thudc cac biéu thirc sau day:
0=y
M=EJ -y’
Q=EJ, -y
q _ EJ . yIV
Trong d6: y 14 do vong ; 6 1a goc xoay; M la gia tri m6 men; Q gid tri luc cit; q gia
tri luc phan bd tai mat cat c6 do vong y; E 1a m6 duyn dan hoi ciia vat liéu dam; J, 1a mo
men quan tinh ctia mat cat ngang lay dbi voi truc x.
Trong truong hgp dam trén nén dan hdi ngudi ta phai xem tai trong phan bd khong
chi 14 luc phan bd ngoai lyc, ma gia tri luc phan b 1a tong dai s6 cua luc phan bd ngoai
luc q va phan luc qk , ky hiéu 1a qa. Chiing c6 méi lién hé nhu sau:

q, =q-q, =—EJ,y" (19-3)

(19-2)

Tu (19-3) ta suy ra:
q=-EJ.y" +q, =-El.y" -y (19-4)
Vi q, =xy
Ta dat: X 4k*
EJ,
Luc d6 phuong trinh (19-4) s& 1a mot phwong trinh vi phan thuan nhat cé vé phai:
v 4 q
y +4k’y = Bl (19-5)
Néu luc phéan bd ngoai luc khong ¢ thi vé phai cua (19-5) 1a bang khong. Piéu do
c6 nghia trén dam khi chi chiu tdc dung cua céc lyc tip trung va mo men tdp trung. Va
luc d6 phuong trinh (19-5) sé c6 dang:
y"V +4kty =0 (19-6)
bay la phuong trinh vi phéan bac 4 thué}n n}lét. .
Lo1 giai cia phuong trinh (19-6) c6 thé viét & nhi¢u dang khéac nhau.
Vi du:
y =e"(C, sinkz + C, coskz)+e™(C, sinkz + C, coskz) (19-7)
Trong nhiéu truong hop ngudi ta st dung nghiém (19-7) ¢ dang khac:
y = C, sinkz-Shkz + C, sinkz - chkz + C; coskz-Shkz + C, coskz - chkz  (19-8)
Céc hang s6 Cy, C,, C3, C4 duge xéc dinh theo diéu kién bién.
Trong (19-8) cac Shkz va chkz la cac sin Hypecbol va cosin Hypecbol.
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Nghiém ctia cic phuong trinh (19-5) ta di biét sé 1a y = ;/ +y", trong do ;1 la
nghiém tong quat ctia phuong trinh vi phan khong c6 vé phai nhu cac nghiém cua (19-6);
y la nghiém riéng nao dé cta phuong trinh vi phan c6 vé phai. Chang han khi tai trong 1a
az+b q

4KEJ  y

Khi da xac dinh dugc y thi ta co thé tim cac dao ham cia nd. Va nhd mdi lién hé
(19-2) chung ta tim lai M, Q. Khi ndi lyc da x4c dinh thi vi¢c tinh toan do bén trd thanh
binh thuong.

Duéi day ta xét mot s6 trudng hop cu thé.

bac nhat q = az+ b, thi nghiém riéng y* =

19.3. DAM DAI VO HAN

Chung ta xét truong hop xem chiéu dai ciia ddm 1a dai vo han, chiu luc tap trung P
nhu trén hinh 19.3.Vi dam dai v6 han P
cho nén ta co }hé xem P duoc dat & gi‘ﬁ:a l
dam va chi can nghién E:li’u & nua dam S ‘_ -
z>0 va phan bén kia la doi xtmg qua. 00— — — — — — — — — — — =

Vi khong c6 lyc phan b nén ta st 0o —

dung nghiém (19-7) - la nghiém cua Hinh 19.3: Dam dai vé
phuong trinh (19-6). han chiu tdc dung luc
tdp trung
y =¢e"(C, sinkz + C, coskz)+e™(C, sinkz+ C, coskz)
(19-9)

O diém xa lyc P, tirc 12 z rat 1n thi c6 thé xem d6 vong s& bang khong.

Ung v6i didu nay thi C; va C, s& bang 0 (vi sb hang dau e khi z cang 16n thi n6
cang 16n dé y=0 thi chi c6 C;=C,=0), con s6 hang 2 thi thoa man diéu kién d6 khi z— rat
16n, vay nghiém (19-9) con lai:

y =e™(C, sinkz +C, coskz) (19-10a)
0=y =-ke™|[(C, - C,)coskz+(C, + C,)sin oz] (19-10b)
M =-EJ y" = -2k’e™(C, sinaz - C, cosaz)-EJ, (19-10c)

Q=-EJ y"* =-2k’¢™|(C, +C,)coskz+(C, —C,)sinkz]-EJ_ (19-10d)
~La bai toan d6i xtmg, do vong 1a ham lién tuc d6i xtmg qua truc y nén tiét dién tai
P (diém doi xting) thi dao ham bac nhat cua n6 phai triét tiéu:
y'(0)=6(0)=0 (19-10e)
Luc cit 1a hé}m phan ddi xting va c¢6 budc nhay gai géc toa do, tirc 1a tai luc tap
trung P(z=0), luc cat ¢ hai bén trai phai cua P co6 gié tri bang nhau phai 1a P/2 va ngugc
dAu nhau, tuc la:

Q-0 =§ (19-10f), (xem hinh 19.4)

Can clr vao cac biéu thirc (19-10b.d,e.f) ta c6 dugc hé phuong trinh:
C,-C,=0 lP

- 4k3PEJ >0 o0

C,+C,

P
|Q|—5
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Giai hé phuong tinh nay , ta tim duoc:
P kP
C3 = C4 = 3 = —
8k°EJ, 2%
Tt}ay cac héng sb ,néyqvéo (19.10 a,b,c,d), ta xac dinh do vong, gdc xoay, mé men
va luc cat ndi lyc .Va bién doi cudi cung cod dang sau day:

_kp P
y_zan(kZ) S o ——— l ______________ )
k*P
0=——n,(kz) 3/
X (19-11) 4%
p ‘
M:an(kz) @ T T T T T LT
+
Q__B (kZ) i&iw
= 2le 2X T

N, (kz) = e **(coskz + sinkz)

Trong d6 cac ham: ® ’——k——l
- T T
~N 1 1= L=

n,(kz) = ¢ ™ (coskz — sinkz) T T
n,(kz)=e™ coskz ‘i‘lﬁ

i
n,(kz)=e™ sinaz _"_\5\%
P

(19-12)

Céc tri s6 nay tim dugc ¢ bang 19-2.

Can ¢t vao cac béu thirc (19-10) ta v& duoc r_2_lg|
cac biéu dd d6 vdng, goc xoay, md men M @ <~ <TTTITo
va luc cit Q ndi luc trén dam (hinh 19.5). E/V

- Cac biéu dd déu co6 dang tudn 2
hoan va tit dan theo chiéu z, chu ki cta no Hinh 19.5: Bidu

Khi z= =" | S
K

/4 14 . .2 kP
- Néu do vong 16n nhat tai diém lyc P ticdungla y_. = 2—, thi sau mét chu ki
X

2= 2" d6 vong s& 1a: yzk—Pxn0(2n):k—P-0,00187, nghia 12 & toa do 2= 2" do
k 2y 2y k

vong chi con lai gin 2% d6 vong ¢ noi P tac dung.
- Nhu vay mdt dam chiu lyc tip trung P ¢ diém gilra c6 thé xem la dai v han

khi do dai cia dam 1:22:2-21(—“.

o~ N . Y .- 4n N . A e~
- Va cling nhu vay khi chiéu dai 1 < m thi coi nhu dam dai hiru han.
Chii y: V6i dam c6 nhiéu luc tap trung tac dung 1én dam, thi ta van sir dung két
qua cua (19-11) doi voi moi luc tap trung va sau do ap dung nguyén li cong tic dung de
tim gia tri d§ vong, goc xoay, md men va lyc cat cho dam.

19.4.DAM DAI VO HAN CHIU TAI TRQONG PHAN BO DPEU.
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Trén hinh 19.6 gioi thi¢u mot dam dai vo han chju tai trong phan bd déu q trén mot
chiéu dai 1.

Chung ta hay xét d§ vong tai diém /q 7
A nao d6 (xem hinh 19.6). Su dung diéu e — ——3
cha y ¢ trén, ta xem do vong tai A la z/
bang tong do vong do cdc tai trong phén
b6 qdz va do vong d6 c6 thé tinh nhu a b
sau : I
a q b qu
Iz_ kn (kz)+ ng”o(kz) Hinh 19.6: Dim dai v6 han
0 0 chiu tai trong phdn bd
déu
O k b qk
= J.q—e"kz (coskz +sinkz)dz + J.—e‘kz (coskz +sinkz)dz
0 2X 0 2%
Sau khi tich phan ta co két qua:
y=2i[2—e‘ka coska—e™ coskb] (19-13)
X
- Khi céc khoang cach a va b tuong ddi 1n, cac sb hang e™ va ™ s& rdt nho va co
thé xem céc s6 hang d6 bang 0.Va y = g, nghia 14 d6 vong & xa mién dat luc s& khong
doi.

Duéi ddy chung ta s& dua ra két qua vé tinh toan & hai truong hop cu thé dé tién sir
dung ma khong phai chimg minh.
19.4.1.Piém nghién ctru trong pham vi tic dung cia tii trong.

y= 21[2 - le(kb)— nz(ka)]
X

0= 33, (kb)- n(ka)]
X

M = (kb) -1, (ka)]

q
Q= K[ﬂl(kb)_ n (ka)]
Trong d6: a, b lan luot 1a khoang cach tur diém nghién ctru dén dau phia phai va dau
phia trai cua tai trong phan bo.
19.4.2. Diém nghién ciru & ngoai pham vi tic dung cia tai trong.

y= %[ﬂz(kb)_nz(ka)]
X

0= il;—q[no(kb)— n(ka)]
X

M= 21(32 [le(kb) n3(ka)]
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Q=L (), )]

Trong d6: a,b 1an luot 1a khoang cach tir diém nghién ctu dén diém dau va diém
cubi mlem tai trong phan b (a<b) Trong biéu thirc Q va 0 trude dau ngoac vuong lay
dau (+) néu diém nghién ciru nim bén phai tai trong va liy dau (-) néu diém nghién ctu
nam & bén trai cta tai trong .

19.5. DAM DAI VO HAN CHIU TAI TRONG TAP TRUNG P, va MO MEN TAP
TRUNG M.
Chung ta hdy xét hai tai trong ndy tic dung & dau mat ctia dam hinh 19.7.
Luc nay ta ap dung nghiém (19-10a):
y =e™(C, sinkz +C, coskz)
biéu kién bién dé xac dinh C; va C4 1a tai z=0. Ta c6: M=M, va Q=P,.

Thay diéu kién nay vao (19-10c) va (19- Po
10d), ta giai dugc: —Mo
M, 2k’ z
C3 = ﬁ = _MO - ‘._
X (17-14) o
2kP, 2k’
C4 = - M, y
X X
Thay cac hang sd nay vao cac biéu thic Hinh 19.7: D3m dai vé
(19-10), ta duogc y, 6, M va Q. han chiu tai trong tap
19.6. DAM DAI HU'U HAN. trung Py va mdé men tap
béi vai mot dam dai hiru han, khi tai trung My

trong phan b theo quy luat bac nhat (nhu da
chi & trén), thi nghiém cua (19-5) sé la:

y=34e¥(C,sinkz+C, coskz)+e™(C, sinkz + C, coskz) (19-15)
X

Trén thyc té viéc sir dung biéu thirc (19-15) nay kha _phurc tap nén thuong ta st
dung theo nghiém (19-8). Tuy nhién trong thuc hanh ta chuyen hoa thanh t6 hop ciia cac
nghiém doc 1ap ma thuong goi 1a ham Krulov dugc biéu dién & mot ki hiéu khac:

Y, (kz) = chkz - coskz

Y, (kz)= %(chkz -sinkz + shkz - coskz)

Y, (kz)= %shkz -sinkz

Y, (kz)= l(chkz -sikz — shkz - cos kz) Ya
4 _4k K
(19-16)
Cac ham Krulov Y,Y2,Y3,Ys da 1ap thanh
bang dé tra cac tri sd (xem bang 19-3). Cac ham nay vy 4 d Y,
co tinh chat sau: —
/Y 1(0)=1; Y2(0)=Y3(0)=Y4(0)=0. dz
k k

Y
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2/ Pao ham bac nhit cua ham la:

dv, =—4kY,; dl:le;
dz

dz
dv; _ kY,; av, _ kY,
dz dz

Quy tic dao l}ém bac nhat nay duoc minh hoa theo vong tron trén hinh 19.8. Cubi
cung ta s€ co cac biéu thue tinh cac dai lugng can thiét :
y=31AY, +BY, +CY, + DY,
X

y' =L _4kAY, +kBY, +kCY, + kDY,
7

M = —EJy" = EJ{XAY3 +yBY, - ﬁ Cy, - i DY }

Q= EJ{XKAY2 +3KBY, - yKCY, — ﬁ KDY, }

Céc hang sb tich phan duoc xac dinh tir diéu kién bién cua dam (tai z=0).
Vi du: Y(O) = YO;O(O) = GOQM(O) = MO;Q(O) = POQq(O) )
Trong hinh 19.9 biéu dién mot dam hiru han (1 doan). Theo cac diéu kién nay ta co

hé phuong trinh: %+ A=y, ; % kB %5 4 §CMy: k4xD %
X X

Tr d6 ta tim dugc cac hang so:

AM 4
o =L+0,; C=——"2; D--2%

ky X ky
Trong céc gia tri trén thi tai trong qo va q, da biét va 2 trong 4 gia tri yo, 0o, My va

A:}’O_q_o; B=-
X

Qo cung s& biét do dau bai va con 2 dai lugng nita duoc xac dinh theo diéu kién bién &
cudi dam khi z=1. Sau khi thay cac hing s6 A, B, C va D, ta c6 cac nghiém sau:

0 M
y:g+(y0—q—°]Yl+£ 0 qOJY2—4—°Y3—4&Y4
X X

X x  ky ky
qu——4a[y0—q—°jY4+k(6—°—q—°JY Moy 4Ry
X X x  ky X X (19-17)
qi) Q,
[ (XYO qo)Ya + e0 _¥ Y,—M,Y, +7Y2 ]EJ

M=
Q= [ k(XYo _qo)Y4 + (keo - )Y3 +4kM, Y, +Q,Y, ]EJ

|
Cach dién dat nay glong nhu -
phuong phap thong sé ban dau da Po Q‘ q
trinh bay khi tinh d0 vong trong Mo —T 1 |
chuong uén ngang phér}g.Thét vay <§‘ T z
phuong trinh (19-7) viét cho mdt ' Yo
doan (xem hinh 19.9). Chung ta c6 2 ]'
90

153
http://vietnagmAZhicam: Mot dam hou han

chiu luc



Céng ty Héa Chat Xay Dwng Phwong Nam

thé mo rong cho cac doan tiép theo, do vong thu i+1 duoc viét theo do vong va mo men &
doan thtr 1 nhu sau:

R e (O E R AT

ky

AM, 3[k<z—a>]—4ﬁ§a v, [k(z-a)]

X
)

M, =M, + (XAYa —-Aq, )Y3 [k(z - a)]"' (A a

+AM3Y1[k<z—a)]+A‘ja [k(z-a)]

Trong do: a-Toa d§ ¢ ranh gidi cua doan i va doan i+1.

AY ., AB,-Budc nhay ctuia d§ vong va géc xoay tai z=a.

Adqa, Aq) - Budc nhay cua cuong do va dao ham cua lyc phan b tai z=a (xem q
huéng xudng 1 duong)

AM,=M,-M06 men tap trung tai z=a.

AQ,=P,- Luc tap trung dit tai z=a. chiéu duong ctia M, va P, nhu trén hinh 19.9.

Chii y: Céc dai lugng nay c6 thé ton tai ca va cling c6 thé co6 mot s6 dai lugng nio
d6 vang mit, ta xem céc gia tri nay bang khong.

Bang 19.1: Gid tri hé so nén vy

Loai nén Hé sé X(M%z )
DAt chat 50+100
DAt rat chat 100200
Nén d4 rat ran 1000+1500
Nén coc 50+150
Gach, da xay 4000+6000
Bé tong 8000+15000
CAU HOI ON TAP:

19.1. Biéu thirc ctia Winkler. Hé s6 nén va y nghia vat li cling nhu thtr nguyén cta no.
19.2. Viét phuong trinh vi phan cua do vong dam trén nén dan hoi. Cho biét cac nghiém
ctia nd g voi =0 va q 12 ham sb bac nhét.

19.3. V& biéu d6 caa dam vo han chiu luc tap trung P. Khi nao thi c6 thé xem dam 1a vo
han.

19.4. Cach tinh mot ddm dan hdi chju nhiéu lyc khac nhau.

19.5. Viét va giai thich dang nghiém cua bai toan dam dai hiru han dit trén nén dan hoi.

-
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az Mo i M2 N3
0,0 1,0000 1,000 1,0000 0,0000
0,1 0,9907 0,8100 0,9003 0,0903
0,2 0,9651 0,6398 0,8024 0,1627
0,3 0,9267 0,4888 0,7077 0,2188 9
04 0,8785 0,3564 0,6174 0,2610
0,5 0,8231 0,2415 0,5423 0,2908
0,6 0,7628 0,1431 0,4530 0,3099
0,7 0,6997 0,0599 0,3708 0,3199
/4 0,6448 0,0000 0,3224 0,3224
0,8 0,6354 -0,0093 0,3131 0,3223
0,9 0,5712 -0,0657 0,2527 0,3185
1,0 0,5083 -0,1108 0,1988 0,3096
1,1 0.4476 -0,1457 0,1510 0,2967
1,2 0,3899 -0,1716 0,1091 0,2087
1,3 0,3355 -0,1897 0,0729 0,2626
1,4 0,2849 -0,2011 0,0419 0,2430
1,5 0,2384 20,2068 0,0158 0,2226
2 0,2079 -0,2079 0,0000 0,2079
1,6 0,1959 -02077 -0,0059 0,2018
1.7 0,1576 20,2047 20,0235 0,1812
1.8 0,1234 -0,1985 20,0376 0,1610
1,9 0,0932 -0,1899 -0,0484 0,1415
2,0 0,0667 -0,1794 -0,0563 0,1231
2,1 0,0439 -0,1675 -0,0618 0,1057
2.2 0,0244 -0,1548 -0,0652 0,0896
2.3 0,0080 -0,1416 -0,0668 0,0748
3n/d 0,0000 -0,1345 20,0670 0,0670
24 20,0056 20,1282 20,0669 0,0613
25 -0,0166 -0,1149 -0,0658 0,0491
26 20,0254 20,1019 20,0636 0,0383
2,7 -0,0320 -0,0895 -0,0608 0,0287
2.8 -0,0369 -0,0777 -0,0573 0,0204
2,9 -0,0403 -0,0666 -0,0534 0,0132
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3,0 -0,04226 -0,05632 -0,04929 0,00703
3,1 -0,04314 -0,04688 -0,04501 0,00187
s -0,04321 -0,04321 -0,04321 0,0000
Sm/4 -0,02786 0,00000 -0,01393 -0,01393
6m/4 -0,00898 0,00898 0,0000 -0,00898
Tr/4 0,00000 0,00579 0,00290 -0,00290
Sor/d 0,00187 0,00187 0,00187 0,0000
Bdngl19.3. BANG GiA TRI CAC HAM KRULOYV Y;
(dé tinh dam dai hitu han trén nén dan hoi)
az Yl Y2 Y3 Y4
0,0 1,0000 0.0000 0,0000 0,0000
0,1 1,0000 0,1000 0,0050 0,00015
0,2 0,9997 0,2000 0,0200 0,00135
0,3 0,9987 0,2999 0,0450 0,0045
0,4 0,9957 0,39965 0,0800 0,0107
0,5 0,9895 0,49895 0,1248 0,0208
0,6 0,9784 0,59745 0,17975 0,0360
0,7 0,9600 0,6944 0,24435 0,0571
0,8 0,9318 0,7891 0,31855 0,08515
0,9 0,8931 0,88035 0,40205 0,1211
1,0 0,8337 0,96675 0,49445 0,1657
1,1 0,7568 1,04645 0,59515 0,2203
1,2 0,6561 1,1173 0,70345 0,28515
1,3 0,5272 1,1767 0,81825 0,3612
1,4 0,3556 1,22165 0,9383 0,4490
1,5 0,1664 1,24855 1,06195 0,5490
1,6 -0,0753 1,2535 1,18725 0,66145
1,7 -0,3644 1,2319 1,3118 0,7864
1,8 -0,7060 1,17885 1,4326 0,9237
1,9 -1,1049 1,0888 1,54635 1,0727
2,0 -1,5656 0,95575 1,64895 1,2325
2,1 -2,0923 0,7735 1,73585 1,4019
2,2 -2,6882 0,5351 1,8018 1,57905
2,3 -3,3562 0,23345 1,84075 1,7614
2,4 -4,0976 -0,1386 1,8461 1,94605
2,5 -4,9128 -0,5885 1,81405 2,12925
2,6 -5,8003 -1,1236 1,72555 2,3065
2,7 -6,7565 -1,7599 1,58265 2,47245
2,8 -7,7759 -2,4770 1,3721 2,6208
2,9 -8,8471 -3,3079 1,08375 2,7448
3,0 -9,9669 -4,24845 0,70685 2,8346
3,1 -11,1119 -5,30225 0,2303 2,8823
3,2 -12,2656 -6,47105 -0,3574 2,8769
33 -13,4048 -7,7549 -1,0678 2,80675
3.4 -14,5008 -9,15065 -1,9121 2,6589
3,5 -15,5198 -10,65245 -2,9014 2,4195
3,6 -16,4218 -12,25075 -4,04585 2,0735
3,7 -17,1622 -13,9315 -5,35435 1,60485

1
http://vietng6m 12h.com




Céng ty Héa Chat Xay Dwng Phwong Nam

3.8 -17,6875 -15,67605 -6,8343 0,9969
3.9 -17,9387 -17.45985 -8,4909 0,2321
4,0 -17,8498 -19,25235 -10,3265 -0,7073
41 17,3472 21,0160 -12,3404 -1,8392
42 -16,3505 -22,70545 -14,52735 23,1812
4,3 -14,7722 -24,26685 -16,8773 -4,7501
4,4 -12,5180 -25,63725 -19,37425 -6,5615
4,5 -9,4890 -26,74465 -21,9959 -8,6290
4,6 -5,5791 -27,50565 -24,71165 -10,9638
4,7 -0,6812 -27,8274 -27,4823 -13,5731
BANG GiA TRI CAC HAM Y, (Tiép)
az Yl Y2 Y3 Y4
48 53164 27,60515 -30,2589 -16,4604
49 12,5239 -26,72385 -32,9814 -19,6232
5,0 21,0504 -25,05645 -35,57745 -23,0525
5,1 30,9997 -22,46605 -37,96185 -26,7317
52 42,4661 -18,8057 -40,0350 -30,6346
53 55,5317 -13,9201 -41,68225 -34,72455
5.4 70,2637 -7,6440 -42,77265 -38,9524
55 86,7044 0,19005 -43,15925 43,2557
5,6 104,8687 9,75435 -42,67745 -47,5556
5,7 124,7352 21,2199 -41,14535 -51,75625
5.8 146,2448 34,7564 -38,32395 -55,74285
5,9 169,2837 50,5203 34,1198 -59,38045
6,0 193,6813 68,65775 -28,2116 -62,5106
6,1 219,2004 89,29465 -20,3042 -64,9518
6.2 245,5231 112,5249 -10,2356 -66,3981
6,3 272,2487 138,4120 2,28885 -66,91745
6,4 298,8909 166,9722 17,5862 -65,9486
6,5 324,7861 198,1637 35,77125 -63,31045
6,6 349,2554 131,88005 57,2528 -58,6895
6,7 371,4244 267,9374 82,2255 -51,74295
6,8 390,2974 306,0558 110,9037 -42,11895
6,9 404,7145 347,34985 143,4927 -30,1819
7,0 413,3762 386,80715 180,1191 -13,2842
7,1 414,8263 428,2849 220,87175 6,7296
7,2 407,4216 469,4772 265,76635 31,02805
7,3 389,3783 509,41565 314,72645 60,0189
7.4 358,7306 546,93425 367,56875 94,1019
7,5 313,3700 580,67095 423,9858 133,6506
7,6 251,0334 609,0402 483,5233 179,00345
7,7 169,3472 630,22945 545,5557 230,44115
7,8 65,8475 642,1835 609,25955 288,16805
7,9 -62,0375 642,58715 673,6057 352,3123
8,0 -216,8647 628,8779 737,31005 422,8713
8,1 -401,1674 598,23435 798,81785 499,7008
8,2 -617,4142 547,5808 856,28775 582,49745
8,3 -867,9091 478,5993 907,5542 670,7544
8,4 -1154,6587 372,78655 950,11575 763,7226
8,5 -1479,3701 241,41355 981,0984 860,3917
8,6 -1843,2880 75,6088 997,25265 959,44835
8,7 -2247,0402 -128,58235 994,93765 1059,2289
8,8 -2690,4845 -375,1167 970,1255 1156,18385
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8,9 -3172,6917 -667,9794 918,36635 1252,35605
9,0 -3691,4815 -1010,87995 834,8607 1340,3007
9,1 -4243,5551 -1407,3690 714,40845 1418,0930
9,2 -4824,0587 -1860,5365 551,49275 1481,76105
9,3 -5426,5154 -2372,94855 340,3091 1526,7834
9,4 -6042,3167 -2946,2708 74,8875 1548,0229
9,5 -6660,9594 -3581,47555 -250,9985 1539,7669
----- BOBEI D -----
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