TINH TOAN TUONG TRONG DAT

Bai viét nay trinh bay nhitng diéu co ban vé cac kién thirc phuc vu cho viéc tinh toan tuong trong
dat

I. Tong quan va lya chon phwong phap tinh tudng trong dat
Hién nay c6 rat nhiéu phuong phap dua ra dé tinh toan tudng trong dat c6 cac thanh neo nhu:

Phuong phap Sachipana (Nhét ban);

Phuong phap Pan hoi c6 xét dén ma sat giita dat va tuong chan (Quy pham thiét ké mong cong
trinh x4y dung cua Nhat ban);

Phuong phap c6 xét dén anh hudng cia luc truc thanh chéng & cac tang thanh chong theo tién
trién cua viée dao dat;

Phuong phéap S6 gia;

Phuong phap phéan tir hitu han ( trén nén dan héi, PTHH trén ban moéng dan hoi, PTHH co xét
quan hé cua dat voi tuong chan);

Phuong phap B.N.Giémoskin cho phép tinh toan co xét dén lién két mot phia cua két cau véi
nén;

Phuong phap cta Blium-Lomeier xem ap luc dat phia truéc tudng 1a phan bd déu, d6 ctng cing
ctia né phan bd phia dudi. ..

Pé thuan loi va don gian trong viéc xac dinh ap lyc lén tuong chin ta dung phuong phap
Sachipana gan ding cua Nhat Ban, véi phuong phap nay tinh Lyc tryc thanh chéng va Mémen
than tuong khong bién dbi theo qua trinh dao dat.

Mot sb gia dinh dua ra dé tinh toan nhu sau:

+ Trong dét c6 tinh dinh, than tudng duoc xem 1a dan hoi dai vo han.

+ Phan luc chéng hudng ngang cua dat bén dudi mat dao chia lam hai ving: Vung déo dat toi ap
luc dat bi dong c6 do cao I; Vung dan hoi c6 quan h¢ dudong thang véi bien dang cua than tudong.

+ Sau khi khi lip dat chong thi xem chong nhu bat dong.

+ Sau khi lap dat ting chong dudi thi xem tri s lyc truc clia tang chdng trén khong thay doi, con
than tuong tr dudi 1€n van duy tri ¢ vi tri nhu cii.

Phuong phép giai gan diing chi dung hai phuong trinh can bang tinh:
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Véi: 1 - ap luc tinh chu dong tac dung 18n trén mdi mét dai tuong (theo chiéu cao
tuong).

oc - ap luc tinh cua dét tac dung 1én trén mdi mét dai theo chiéu cao tuong.
w - ap luc nudc.
wx + v — tri s 4p luc dat phia bi dong
— chiéu siu tudng trong dat tbi thiéu trong timg giai doan dao dat.
Tudng dugc cim vao cac 16p dat nhu sau:
Lép dat 1ap: c6 chiéu day 1,2 m
L&p Sét déo cimg: c¢6 chiéu day 4,6 m va y= 18,2 kN/m’, ¢ = 19, ¢ = 13°
L6p Sét pha déo mém: c6 chiéu day 3,4 m vay= 17,5 kN/m’, c=5, ¢ =11°
L&p Sét pha déo chay: c6 chidu day 3,6 m vay = 18,5 kN/m’, ¢=10, ¢ = 16°

L&p Cat pha déo: ¢6 chiéu day 6,7 m va y = 19,2 kN/m’, ¢ =25, ¢ = 18°
L&p Cat bui chit vira: ¢6 y = 19 kN/m’, @ = 30°



II. Xac dinh so @ tinh ctia twong trong dat:
So 6 tinh toan tuong trong dat dwoc thé hién tir qua trinh thi cong sau:

Dao dat dén do sdu - 3,4 m (ké tir mat dat) thi ta dat mot dot cay chéng thir nhit (tdng quat thi
ciy chéng ¢ day c6 thé 13 neo, san ting ham bétong cdt thép hodc hé cac thanh chéng bang thép
hinh).

Pao dat dén do sau - 7m thi dit tiép dot cay chong thir hai.

Pao dat dén do sau -10,6m thi dat tiép dot cay chéng thur ba.

Va tiép tuc dao dat dén do su day dai — 13m — két thuc qua trinh dao dat.
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Ta thiy rang: thuc té cong trinh trén mat dat xung quanh tudng déu duoc chit cac vat liéu hodc
lan trai xay dung, va c6 thé c6 cac phuong tién nhe di lai 1€n trén mat dat ho mong cong trinh, vi
thé da dugc chat mgt phan tai trong phan bo déu q, giad thiet q =1 T/m2 = 10 kN/m2.

Tudng tuong kéo dai lung tudng chin dén chiéu cao h. Tir d6 c6 thé xac dinh céc tri s ap luc
dat theo 1y thuyét ap luc dat Raikine, can cir vao myc nudc ngam dé tinh toan ap luc nudc, lay
Im theo chiéu dai than tuong dé tinh.



IL.1. Tinh 4p lwc ciia dit va nwéc 1én tuong:
IL.1.1. Tinh 4ap lwc dit chi dong tic dung 1én twong:

O djsauZ=12 m:

22 = (q +7.h) tan?(45° —g} — 2c.tan(45° —g}

= (10 + 17 x 1.2) ran*(45°) = 30.2 (KN/m?).
- O dosaunz =34 m:

13 13
Pt = +182%22 tan’ [45” » 5] —2%19 tan (45” _ 5] = 253N m

- O do sauz =58 m:

13 13
Dok = Para +18,2*2,4.tan"[45” - 3]— 2 *19.1:311[45” ] 3] = D2 KN

- O dosauz =7.0m:
P = Puss +17.5%1,2.tan 2[45” - %] — 275 tan [45” - %] = 28, TEN{m"
- Odosauz=92m:
Dot = Pl +17,5%2.2 tan [45” = %] —p*5 tan(f—'lﬂn - %] = 46,62KN | m”

- Odosauz=10,6 m:
g 92 = % 2'? _D_].ﬁ\__!* [ -El_lﬁ\_ i o 2
Pids = Poga t185¥LAtan’ | 45" —— |- 2%10tan] 45° —— | =46 26KN/ m

- O dosauz =13Im:

16 16°
B +18,5*2,?.tan3[45” —5]— 2*1U.tan(450 —?J = 59.55KN m

IL.1.2. Tinh ap lwe nwée ngim:

Trong qua trinh thi cong, phai luén dam bao dugc muc nudc ngam thap hon mit dat dao 1a 1m.
Do d6 su chénh ap lyc nudce sé dugc tinh nhu sau:

Giai doan 1: dao dén do sau - 3,4 m (so v&i mat dét) thi muc nudc ngém tu nhién dang ¢ dd sau
- 6,5m, dam bdo dieu kién thi cong dit ra, do dé ¢ giai doan nay, 4p luc nudc ngdm & hai bén
tuong la can bang nhau.



Giai doan 2: dao dit dén d6 sdu —7m (so v6i mat dat), ha thap muc nudc ngdm & bén trong 10ng
tuong xuong Im so v&i mat dat thi cong, do d6 dd chénh léch muc nudc & dd sau nay
=15

la

Ap Iuc nudc duge tinh nhu sau:

P, = rhh=10%15=15KN | m*

Giai doan 3: dao dat dén d6 sdu —13,3 m (so voi mat dét), ha thép muc nudc ngﬁm O bén trong
long tuong xuong Im so voi mat dat thi cong, do d6 do chénh 1€ch myc nudc & do sau nay
13 ff =7 B

Ap Iuc nudc duge tinh nhu sau:

= phh=10%7 8= TREN{ m*

I1.1.3. Tinh ap lwc dét bi dong
O do sau —7m.

P, = v.x.tan*(45° + g )+ 2c.tan(43” +§ )

i Zi4=0 ]']'D & 450 ]']'D
= 17,5 "% tan* (45" + ?H 25 tan(45 +?}
= 2575x+ 12,131.

Viy c6, w,= 25,75 vav,=12131

II1. Xac dinh d9 siu chon twdng, luc doc thanh chéng va mémen thin tuong.

Khi x4c dinh chiéu sau tuong trong dat ngoai viéc tuong lam viéc mot cach binh thuong can chu
¥ dén viéc ha sau thém dé ngan nude. Tri s6 phan cam sau thém duoc 1dy nhu sau:

Trong da chat: 0,5 - 1m, trong da bién chét va trong sét chat: 0,75 — 1,5m, trong a sét déo va sét
déo: 1,5 - 2m. Vi cong trinh nay, dao dat dén cot —13,3m (16p cat pha déo) nén ta chon do cam
thém la x,,.

Giai doan I. Dao dit dén do sau -3,4m (tinh tir mat dat) va dit hang thanh chdng thir nhét.

Sau khi dao dat dén d6 sau —3,4m (so voi mat dét), ta tién hanh dat hang chéng thtr nhét. Goi
1a lyc doc trong thanh chong thir nhat. Tai thoi di€m nay, ap luc dat chu dong tac dung 1én tudng
con bé, nén coi .



Momen uon than tuong tai do sau nay la: .

Tiép tuc dao dét thi ap luc dét chu dong tang dan va ap luc dét bi dong giam dan, do d6 xuét hién
lyc nén trong hang thanh chong nay.

Giai doan II. Pao dit ¢én d6 sau -7m (tinh tir mat dit) va dit hang thanh chéng tht hai.
Tai giai doan ndy, goi luc doc trong hang chdng thr nhat 1a

S6 thanh chéng k =1, hox = 7Tm, hyx = hjx = 3,6m, Ny =  Dung cong thic (2a) tim Xp,:
1 - foe | 1 1 g
E(W_mkm = (En'hﬂk_iv_ Ew'h‘k.k+§:{'h-k.k' EBhﬂk)xm 2

1 -1 ol 1 1
'(T-l'hﬂk_v_EB'hﬂk)'h‘kk'xm_[EN ho=h, SN +5T-|'hﬂk2(h-kk_§hﬂk}]:[}
1 1
Xdc dinh cdc hg 86 ».2, 8 :
P=p ,+p =287+15=437ENIm’
h 7 h 7

= %(25,?5—4,1)&3— (%6’25*?_ %12’131 - %25’?5*3’6 ) %2’15*?) -

n= 4,0 ;B=1-2=625-4,1=2,15

(62547 —12,131- %.2,15*?).3,63,1 - [% 625 7*(3,6 —% =0

& 722%° + 35,554% 7 — 86, 7%, — 194 =0

e +4,93x 72— 12%_— 26,87=0
Gihi bing phuong phap thir din, ta dwge: x_, =2,8m
Diing cong thife (1) tim lye tryc thanh chong thir haiz;:

i 1 - 1 |
Nk: nhﬂkxm_l- Enhﬂkz - wamz VR - EN - E Bhﬂkxm-l- memz {j)ll
1
WE= 62547428 4 %6,25*?2- %25,?5*2,32—12,131*2,3

] %*2,15*?*2,& %4,1*2,32 —135,7kN=1357 tan

—> Momen udn than wong tao do siu —7m la: A7) =1947m.
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Gini doan I, Pao dat den do sau —10.6m (tinh tir mat dat) va dat

hang chong thi ba.
Voik=2;N, = ¥ =135,7kN;h = 10,6 m,h , = 72 m;
h,, = h,, = 3,6 m; N, = ¥.; w; v; 1}; P: . Dilng cong thife (22) imx

%(w RS — (%n.hc,k— %v— %W.h& +%K.|lkk ! %[3.%) X2 -
- (1.hg, — v — % B )b, x — [iw h —h ;IN +%n.l1c,f(hﬁ— %hc.k}] =0
— %(25,?5- 4,0)% >~ (% 6,25% 10,6- % 12,131—%25,?5*3,6- %2,1 5410,6)x,2
C(6.25%10,6 — 12,131 - %.2,15*1{},6].3,6.&—

- [L35,7%72 —135,7*3,6 + %6,25* 10,6%*(3,6 —% 10,6)]=0

e 722%0 42689 7 —153,8x_ — 5132 =0

e x5+3,72x,2-21,3%,_ — 7LL=0
GiAl bang phvong phip thir din, ta duge:x_.=4,5m
Dilng cong thife (1) tim bye true thanh chéng A"

1 1 2 1 1
Ny = Moby X + oMb’ - — WX —ViRy - TN - = Bhge X + 06X, (1)
1
=> yE = 625¥10,6*4,5+ %6,25*1{},62 ) %25,?5*4,52—12,131*4,5 ]

355 %*2,1 5%10.6%4,5+ %4,1 4 5% = 188,8 kN = 18,85 isn

=> Momen udn thin wdng @i dd sau —L06mla: Af, =-30,47.
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Giai doan IV. DPao dat den do sau —13.3m (tinh tir mat dat) - ket thuc
qu: trinh dao dat.

Voik=3; N, = ¥ = 1357 kN; N,= ¥/ = 1888 kN; h,,=133m,

h,=9%%m; h,=63m;h, =27m; N, =W ;w v, [
Ding cong thite (Za) timx,

%(W-m)}(ES —(%n.hok— %v— %w.hﬁ%x.hﬂ- %B.hﬂk) X,2-

(g~ ¥ = LB b Xy~ [SH A~k S 41 gl — )] =0

— % (25,75 4, 1% (% 6254133 — % 12,131—%25,?5*2,?- %2,1 5413 3)x 2
(625133 —12,131- %.2,15*13,3)*2,?*:% -

- [(135,7%6,0+ 188.8%6.3) — (135,7 + 183,8*2,7 +
+ % 6,25%13 32427 —% 133)] =0

= 722% P4+ 8,79% 20— 153,1x_— 701 =0

x4+ 1,23 2-212x — 97,1=0
Gihi bing phuong phdp thir din, @ duge: x_ .= 5.64 m
Ding cong thire (1) 1im lyc truc thanh chéng v,

1 1 1 1 1
N,=1.h,x_+ E1'|.hﬂk2 - EW'KmZ —V.X, - ;N i B.h, %, + Em.xmz (1)



=> ¥ = 625413,3%5,64 + %6,25*13,32- %25,?5*5,642— 12,131%5.64 -

Aa57e %*2,15*13,3*5,64 + %4,1*5,642 — 2045 kN = 20 45 tn

== Momen udn than twong tai do siu —13,3mla: => Af) =507,
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Bidu ds néi luc thanh chéng va thén nidng 1t gl doan thi céng IV

Xét thay, neu X = 5,64m thi chan twong Diaphramg sé nim trong lop Cat pha déo, ma l6p
nay la 16p yéu, c6 N = 21. Nén ta phai kéo dai cho chan twong nim trong l6p Cat bui chit

vira (c6 N = 30) m{t doan la 2,5 m. Cac ly do khac cho su lua chon nay la:

Ban than twdng trong dit khong chiju tii trong ciia cong trinh, ma chi chju trong lwong ban

than va m§t phan tai trong tir cac san tang ham.

Tuong trong dat khong dwgc phép lin, béi néu xay ra lan thi sé pha vé lién két giira né véi

san tang ham dwéi cung, diéu nay dan dén nwéc ngam s€ tham thau vao ham...

Vay téng do dai cia twong Diaphramg la: H = 22cm.

IV. X4c dinh so bd kich thwéc tiét dién twong Diaphrame:

Cac kich thuéc so bg cia twong nhu sau:

- Chiéu day twong chon theo co sé sau:

+ Theo yéu cau chong thim.



+ Tir Moémen trong twong, ta tinh dwoc chiéu cao 1am viéc ciia twong (ho) thong qua cong
thirc:

1 [
hﬂ_uﬂmm

Trong bai toan nay, chon b = 0,8m (theo chiéu cao twong).

+ Ciin cir vao cong nghé va phwong tién thi cong thuc té. Thuwong thi cong cap twong bang
gau ngoam, co6 cac kich thuéc gau: 600, 800, 1000mm.

+ Chon theo kinh nghiém.

V. Kiém tra on dinh két cau chan giir:

Kiém tra chdng troi day hd méng cé xét dong thoi ca ¢ va [ theo cong thire sau:

¥ DN + o
nT+g

K 5

(Cong thuc kién nghi ctia nha nghién ctru Udng Binh Giam - Pai hoc Pong Té - Trung Quéc co
tham khao tir cong thirc xét kha nang chiu lyc cia nén dat ciia Prandtl va Terzaghi).
Trong do:

K > 1,2 -1,3, do bd qua tac dung chng trdi 1én ctia cuong do chiu cét phia sau tudong. Vi didu
kién dat nén cua cong trinh nhu da néu trong phan I, ta chon Ky = 1,3 (thién v¢ an toan).

D- B¢ chén sau cua than tuong xac dinh theo cong thie chéng 14t (So sanh véi tiéu chuan hudng
dan thyc hanh vé nén mong - Ti€u chuan BS 8004:1986 cuia Anh, Nha xuat ban Xay Dung
2002). Nhu da tinh toan 6 trén, c6 D = 8,7m

q= 1T/m?: Siéu tai dat trén mat dat.

v 1: Tri binh quan trong lugng tu nhién cua cac 16p dat phia ngoai hd dao (tr mat dat dén day
tuong).



E S * * E S E S *
oy, = L2*¥18+18,2%4 6 +17 5%54 +185*36 +15,2%67 +15 2’5:18,5 (N ).
Le+46+544+36+674+25

7r,- Tri binh quan trong lieong tr nhién cha cac L6p dat phia wong ho dao (Ko
ri mar dao den day niong).
15,2%62+15%*25
T 62+25
N, . N, —he so tinh toan kha nang chin hre gidi han cioa dat (Xac dinh dheo

=1915(EN/m?).

¥a

Terzaghiy. Tai day o dao sau 13.3m (thuée lop cat pha deéo), co c = 25, p= 18"

[ e

Nq = E —_— = 5"'64
cos [45" +E]
2

1 A 7

N,=(N-1— = 14,27
tan g
Thay vao cong thire (*) ta duoe:
el ks *
K;:19,15 B,7%564425 14,2?:3,1 S 13

18,5%224+10
Vay ho mong thoa man dieu kién chong ot

VI. Tinh toan cbt thép chiu lue cho twdng:

- X4c dinh c6t thép chiu luc:

Cat mot dai tuong Diaphramg c6 chi€u rong Im theo chi€u dai tudng, coi cac vi tri neo nhu céc
goi tya. Tur do, coi dai nhu dam don gian lién tuc goi 1én cac goi tua 1a cac vi tri bo tri cac hang
chong.
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Cong thire tinh dim don giha, tinh véi gia ta md men 6o nhit:
Chon bé tong mic 300, c6 R, = 130 kg/ent.
Chon thépchiu lye ATT ¢6 R, =2800KG/ent.
+ M = 50 (Tm)
M 50x10°
C RbH 130x100x74°
v=0,5(1+1- 28 ) = 0,9636
po M 5010
*" R yh,  2800.0,0636.74

=007 < A, = 0.428,

=25 (4o’

Chon @32a200, ¢ F, =402 crrr |, thé p duge bd ted doiL ximg.
L=—% 100% =0,54 %
bh

a

Cot thép ngang chon theo ciu tao @ 20a300.

- Phia trong 1dng thép duogc bd tri cac thanh ngang ¢ 20 c6 khoang céach:
> duong kinh dng Tremie.
A =2>200mm.
> 10D chiu luec.
< 1,5B — V6i B 1a chiéu day tudong
Vay chon khoang cach cac thanh thép ngang A = 800mm.

Tai vi tri cao d§ cia san va vi tri dai moéng, ta phai dat thém cot thép chiu luc cat, cu the:



Trong chiéu cao 1m vung cao do murc san va 3,7m tai vi tri dai mong, ta dat xen k& thém
thép ¢ 20 vao gitra hai thanh ¢ 32a200 .

» Trong ving nay, cdt thép ngang duoc dit day hon, ¢ 20a200.

Hinh v& b tri thép trong tuong Diaphramg nhu sau:

32 5200
T b20=200 @
O $20 3300
@

@ a0 2200 & { 20 3200 @

Il
ME
iy

$20 3200 @

@ tE 20 208300 @

NELII]

G20 3200 @

& 32 8200 @

< 32 az00

VII, Tinh chuyén vi ciia twong bang phin mém Sap 2000 8.3.2:

y

6. So do tinh todn:
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et qua clia chuyén vi thén tutng @i cao d& cdc mic san tr chiong trinh

Sap 2000, 832
TABLE: Joint Displacements .
Joimt OwutpukCase  CaseType 1§ Uz U3 R1 R2 R3
Text Text Text m m m Fadianz Radianz = Radians
13 |  DEAD | LinStatic |612E-03 1.30E-07 |244E-04 -1.35E-07 .78E-05 |-5.88E-10
14 DEAD LinStatic | 5.86E-03 | 655E-08 | 2 54E-04 -B.57E-D3 1.75E-04 -392E-09
16 | DEAD | LinStatic | 481E-03 -1.26E-05 2.74E-04 |-3.40E-07 3.30E-04 | 5.55E-08
18 DEAD LinStatic | 3.10E-03 |-2.72E-06 | 1.35E-04 |-1.07E-07| 5.42E-04 | 5.86E-08

(]

Ta thiy rang chuyén vi lén nhit cia twong la tai dinh twong, cé tri s6 6,12mm, tri s6
nay rat nho, nén phwong an bo tri hé thong chong do twong nhw vay la hop Iy.
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