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B - HAP DAT DA 181

Chuong 1
BAP BAT

Bién soan: GS. TSKH. Trinh Trong Han

1.1. TONG QUAT VA PHAN LOAI BAP DAT
1.1.1. Téng quat vé dap dat

Dap dat 1a mot loal cong trinh dang nudc rat pho bién. N6 thudng cé miit 6 cic he
thong dau moi thity 10i - thiy dién véi chitc nang tao ra hd chda dé diéu tict che do
dong chay tw nhién cla song sudi phuc vu cic muc dich khdc nhau nhu phat dicn.
chong 14, cap nude twdi, v.v...

T'inh pho bign cua dap dat 1 nhg nhiing vu diém sau day:

1) Co ciu tao don gian nhung rat phong phi;

2y Cho phép st dung cac loal dat ¢é san ¢ khu vie cong trinh;

3) C6 thé xay dung trén moi loai nén va trong moi diéu kién khi hau;

4) Cho phép ca gid1 hod cdc cong doan thi cong tr khai thac vat liéu, chuyén cho,

dap, dam nén, v.v...;

S) Lam vice tin cay ke ca & viing ¢6 dong dat.

Dap dat khong cho phép nude tran qua. do vay con goi la dap kha. Truong hop ca
biét, vi du dap rdt thip & mién mii, ¢6 thé cho nudc tran qua khi thdo 10, nhung phai ¢6
céc bo phan gia c6 mat tran ¢ chong x6i 16, dong thai mdi dde phai du thoai.

Chinh vi viy, trong dau mé1 thuy lgi di dor vai dap dat con ¢6 ¢ong trinh thio
nudc bang bé 10ng véi cdc hinh thitc thio nhu thio mat (con got la tran mat), thio dudi
sau, thao ket hop (cé ca tran mit va X3 siu, ¢6 thé 1a x4 nhiéu ting) va xa ddy.

Nhinyg yéu ciu co ban khi thigt k& va xay dung dap dal la:

1) C6 mat cdt hop 1i thé hién & khéi lugng vat lidu, chi phi thi cong xay lap \i

quan 1i van hanh hop Ii;

2) Bam bao cdc mai doc, nén dip va toan bo dap lam vice on dinh trong moi dicu

kicn thi cong va khai thac:

3) Dmh dap va mdi doc dap phai ¢6 16p bao vé dé chong cic tic dong phd hoai

coa song. gio, mua. v.v....
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4) Cic k€t cdu thoat nuGe dam bao thu va thodt duoc nude tham, tranh hau qua
bién dang thim ¢ trong than dap va nén dap;

5) Nhimg bi¢n dang trong qué trinh thi cong va khai thac dap nhu hin, chuyén vi...
khong duoc gay ra sy pha huy diéu kién lam viéc binh thuong cua dau moi cic
cong trinh thay.

1.1.2. Phan loai dap dat
a) Phan loai theo cau tao mat cat ngang cua dap (hinh | 1)
1- Dap déng chdt, gém mot loar dat (hinh { [ a).
2- Bap khong dong chat, gom nhiéu leai dit (hinh 1-1 b).
3- Dap ¢6 tudng nghiéng bang dat sét (hinh 1-1 ¢).
4- DAp ¢6 tudng nghiéng bang vat lieu khong phai {a dat (hinh 1-1 d).
5- Pap ¢6 101 giita bing dat sét (hinh 1-1 d).
6- Pap 6 man chang tham (binh 1-1 ¢).
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Hinh 1-1. Cdc loai ddp ddt dap

) Diap dong chat; b) Dap khong déng chil; ¢) Dap cé twdng nghiéng bang dat sét:
d) Bap co tuong nghiéng khong phai la dat: d) Dap ¢6 101 gilta bang sét:

¢) Hap cé man chong tham; 1- mai thuong luu; 2- gia ¢o mai; 3- dinh dap:

A- mai ha luu: 5- than dap: 6- lang try thodt nude: 7- ddy dap: 8- vang chuyen tiép:
9 Kkhoi trung tam: 10- 18p bao vé: 11- wéng nghiéng: [2- khéi ném thugng liu:
13- 161 11- khai ném ha luuz 15- man chéng tham: b- bé rong dinh dap:

B Be rong day dap: H- chiéu cao dap: my = ctgoy:m, = Clgs.
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b) Phan loai theo bo phan chong thim ¢ nén (hinh 1-2)

1- Pap dat ¢6 san trude (hinh 1-2 ).

2- Pap dat ¢6 wang rang (hinh 1-2 2).

3 Dap dat ¢ man phun (hinh 1-2 3) bang cac loai vat liéu nhu viia sét. viia
«i mang, thay tinh 1dng. nhya duang hodc hén hop vat liéu chong tham.

4- Pap dal cé man phun dang treo 1o limg (hinh 1-2 4) khi chiéu day (dp nén tham
nudc kKha 16n.

5- Pap dit ¢6 man chdng thim dang tuong (hinh 1-2 5) bang bétong ¢ot thép hoac
kim loai.
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Hinh 1-2. Két cdu chong tham o nén dap
1- san krude: 2- twong rang; 3- man phun vat ligu chong thau.
4- man phun dang treo: 5- man chdng tham xuyén qua nén tham,

¢) Phan loai dap dat theo phuong phap thi cong
I - Dap dat thi cong bang dap vi dam nén.
2- Dap dat Lhi cong bang do dat trong nudc.
3 Pap dat thi cong bing phuang phdp boi thuy lyc.
4- Pap dat thi cong hén hop dap va boi thiy luc.
5- Pap dat thi cong bang nd min dinh huéng (xem chwong dap hén hop dat did).
d) Phin loai dap dat theo chic¢u cao dap
I- Dap thap. chi¢u cao cot nude tac dung dudi 20 m;
2- Dap cao trung binh, cot nudce tic dung 20 + 50 my;
3- Dap cao. ¢ot nuse tic dung 1dn hon 50 + 100 m:
4- Piap rat cao (hay s1éu cao), cot aude Ién hon 100 m.
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Ngoai ra, dap dit cing nhu dap dat da 1a loar dap <ir dung vat icu ¢6 san ¢ khn
vie xdy dung (dat, dd) cho nén con goi la dap vat ligu dia phuong va do dé con duge
phan loai theo cdp cong trinh, doi vdi dap vat liéu dia phuong cin cif vao chicu cao dap
va dang dat nén (xem bang 1-1).

Bang 1-1. Phan loai ddp vt liéu dia phuong theo cap (TCXDVN 285:2002)
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Chi thich:

Chiéu cao dap dit da tinh o mat nén thap nhat san khi don méng (khong ké phan chicu
cao chan khay) den dinh dap.

Dap dat thi cong bang phuong phdp bdi cling duge phan loai riéng theo ciu tgo mat cal
ngang thanh dap déng chit va khéng dong chat (hinh 1-3).

a et : P

MHDIT

Hinh 1-3. Cdc loai ddp ddat boi

a). by Dap donga chat: ¢). d) Pap khong dong chat; d), ¢) Dap cé mat phan dat dap:
t- k&t cdu gia c6 mal thugng Juu; 2- lang tru thodt nudce: 3- 161
4- ving chuyén tiép; 5- viing bién ngoai clia dap:
6- ving cit nho @ trung tam: 7- lang tru da do:
8- 1Gp gia tai bang vat liéu hat 14n.
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1.2. VAT LIEU PE XAY DUNG PAP
1.2.1. Téng quat

Vat lign cia dap dat va cdc bd phan ciu tao khic nhu két cdu chong tham.
val thoat nude... duoc 1ay tir cdc mo dat - dd - cét - sOi ¢6 san ¢ khu vue xay dung cong
trinfi. Ngoai ra, khi ¢6 luan chimg thich dang ¢6 thé su dung cac vat ligu khac nhu
xi than ciia nha may nhiét dién, cdc chal thai tir cong nghiép khai khodng hoac cong
nghiép luyén kim.

Yéu ciu déi véi dit dap duge quy dinh cu thé trong tiéu chuan xay dung cong
trinh thiy lgi (xem Tuyén tap tiéu chuan xay dung cta Viet Nam, tap V. phan ticu
chuan thiét k& cong trinh thiy loi, Nha xuat ban Xay dung, Ha Noi (997 v TCXDVN
283:2002).

Ve nguyeén tic cé thé sit dung tat ca céc loai dit d¢ xay dung dap dat, uir nhitng
Joal sau:

1) Dat co ham lugng thyce vat muc ndt trén 5%.
2) Hat ¢d mudi hoa tan dang clorit hay sunphdt - clorit vat ham heong tren 3¢
hoac mudi sunphat véi ham lugng trén 2%.

Dicu quan teong la ba tri loai dat theo vi tri hop I{ trong mat cat dap can cd «ao
dicu kién lam viéc cla né. Ngoai ra, cé thé dp dung cdc bién phiap xu i nhu sane. dap
v0. tron, g nudc hay phoi kho dé tao do am t6i wu, két hop véi dam nén, v.v... thi ¢
c6 duoc mat cat dap vira kinh t€ vira ¢6 cuong do chiu lyc cao va bén vimng.

Pe xay dung dap dong chat thudng slr dung dat loai 4 sét, 4 cat hodc dat cit hat
nho va trung binb ¢6 di cudng do vi do chdng (hdm theo tinh odn.

Bt cit v cudi 801 ¢6 thé diing cho phan ném phia ha luu cia dap.

Dat cudn soi ¢6 pha lan cot lieu cat bui vai hé s6 khong dong nhat Ky, 0 > 10 @ 20
van ¢6 thé sir dung xay dung dap dong chat hoac bo phan chéng thaim wrong dip khong
dong chat, néu ¢6 du luan chitng thich ddng vé do on dinh chéng tham (chang x61 ngam
do tham) va dai lwong tén that tham cho phép.

Dal bin. dat sét chac do khai thic va thi cong khé khian cho nén hau nhu khong sit
dung dc 1am dap hoac lam bo phan chdng tham cla dap, it trudng hop rat cd bidt,
nhung phai ¢ luin ching kinh t& - k1 thuat thich dang.

BDoi vidi cde két cau chdng tham nhyv tudng nghiéng, san rude, 161 gitia. wdmg
rang... thuong su dung vat liu ¢é hé s6 thim nho (K, < 1.10 ' cm/s) nhu dat loar set.
hon hop dat nhan tao, than b, v.v..., rong dé 16t nhal la dat loai sét 6 do am tu nhicn
tai mo khai thac tuong tng v&i 2id han lin hoac 1dn hon mét chiit. Néu ding dat sét
qud uGt hoac qua kho s¢ khé khan va phiic 1ap khi thi cong, do vay phai ¢d ludn ching
kinh t& - k1 thuét cu thé.

Than buin ¢6 mitc phan gial dugi 50% c6 thé sit dung lam tudng nghicng va san
trudc cta dap cap [V va V vé6i chiéu cao dap khong 16n hon 20 m.
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186 SO TAY KTTL * PHAN 2 - CONG TRINH THUY (51 » TAP |

Cidc bon hop nhan fao tir dit sét, dat cdt va cuol so1 diing d¢ [am két cau chong
thim cdn ¢6 luan chimg kinh € va duge lua chon thanh phan theo k&t qua nghién ciiu
thife nghicm bao gdm ca vice dap tht trong diéu kién thuc t€ tai hién truding.

Doy vai vt thodt nudce, tang loc nguge, ving chuyén tiép va két ciu gia ¢d bao vé
mai dace. thudng st dung cac loai dat cat, cudr soi, dd nghicén ¢6 du cudmg do chiu luc,
khong bi tan rita trong maéi trudng nude va khong chita cic ham luong chiat hod tan
trong nuoe.

Khi xay dung dap bang phuong phiap dé dat trong nudc thusng st dung loal dat ¢o
ham lugng ¢at hat tho o 1 1¢ khdc nhau. Rat it khi dung dat Joai sét hoac dat it soi.

Yeu cau doi v6i loat dit ding dé dip dap theo phuong phap do trong nude duoc
wde dinh can et vao ket cau clia cong trinh. Chang han, dé xay dung dap dong chit thi
¢6 thé sir dung loal ddt bat ki, néu nd ¢é du cic dac trung vé cudng do va do on dinh
tham & muac quy dinh. D6i voi ddt dung dé xay dung cic két cau chang thim nhir san
trwde. tuong nghiéng. 101 gitea, thi yéu cau cd ban la ¢6 du dé chong thian.

Pat diing dé d6 trong nude ¢6 the ¢6 kich ¢d bat ki, tir loai hat nho dong chae den
cite cuc hay tang lon va cing khé dap v3. Néu ¢ mo khai thac ¢4 loai dat sét chac va
kho tan trong nudce thi nén dung ti 1é dat cd ham lugng chida 20 - 30% cdc cuc nho
(d < J100mm) dé khi ching tan ra sé lién két v6i cac khai khdc thinh mot th¢ chung
dong nhat.

Khi xay dung diap dit boi, thuong s dung cic loai dat & cat, dat car va dat cuol
sO1 ¢6 kich thude hat 1an nhat 100 - 150mm.

Dal o cde mo ¢6 thoa man yeu can dé dap dip dat bor hay khéng duoce ddnh gid
theo cau tao (hanh phan hat (xem hinh 1-4 ¢). Vai cac phuong ucn thiét by cg gidi thay
hic va cong nghé boi hién nay, nén sit dung cic loai ddt cit va dat cil - soi nhom T va L.
Dat nhom 1 dimg dé boi loai dap déng chat, con dat nhém H diing cho dap khong done
chat v6i viing giita, gém cac hat ¢dt min lam viéc nhu 161 dap (hinh | 4 a). Dat 4 ca
(nhom TID), dat & sét va sét (nhém 1V) va dit cudi - s6i (nhdém V) chi s dung
cho dap dat bot khi ¢6 luan chitng kinh t&€ - ki thuat thich dang. trong dao loai dat 4 sétva
4wt (dang dat 1d) ¢6 the dung lam dap dong chat hay lam phéan 161 cua dap khong
dong chat. dat 4 sét va sét ding lam 16i dap, con dat cuoi soi diing dé boi lang ru tra &
hai phfa.

Trong mot 86 trrong hop ¢6 the ¢ 1a kinh 1€ néu sir dung hdn hgp nhan tao bang
cdch tron dat 1ay tr cic mo dat khidc nhau hoac sang loc d¢ loai bo nhimg nhém hat
khong thich hop.

Khi chon ddt & mo dé lam dap dat béi cin luu ¥ cic diém sau:
1) Khong gid han ham lugng chat hitu co hodc chat hod tan trong nudce.
nhung céc tap chat dé lai trong céng trinh boi khang duge vuot qui o165i
han cho phép doi véi dap dat dap;

www vneold vn www vrcold vn www vricold vn www vncold vn www vincold vn www vneeld v ey vAaold vn W Y



B - DAP DAT DA 187/

2) Dé béi dap déng chdt nén uu tién suir dung loai dat cat ¢d hat nho vi trung
binh vé1 h¢ s6 khong dong nhét 1a 161 thi¢u. ¢6 ham lugng cic hat ¢t va
hat bui (d < 0,05mm), khong qua 10 - 12%.

) Pé boi dap khong déng chdt néu wu tién sir dung loai dat cat v cdt - s0i v0i
hé s0 khong dong nhat [a t6i da, trong dé dat ding cho phan 16i ¢6 chita hat
sét d < 0,005mm v&i ham Iwong khéng quéd (5 - 20% nham muc dich dam
bdo su chuyén déi nhanh chéng cau tric dat o trang thdi chay sang trang
tha dco:

4) Khn lya chon dat loai cat dé boi. can chu ¥ la cac hat nhan ¢ chén chat hon
trong qud trinh béi, song chiing lai ¢6 hé 6 noi ma sat nho hon so vdr dat
¢6 hat sac canh.

Hinh 1-4. Svu dé dap dap dit béi (a, b)
va dac trung thanh phan hat cida cac nhom dat (I - V) dang cho dap dat boi (¢)
) BOu G han phia dé tao dap khong déng chdt ¢o 161 gidra:
Iy Bor tirat phia dé tao dap dong chat nhdy dong nude bun chay wr do v¢ phia
thuong luu;
1- ong cap va phan phoi nude bun: 2- mdi nghiéng cila tap dat bot:
3- ranh gidi viing a0 ling biun:  4- gidi han phin 163
5- dé quay (bd vay); 6- dé quay dot mot.

1.2.2. Tinh chat cd li ciia dat

Khi thict ke dap vat lieu dia phuong ciing nhu [ua chon loai vat Ji¢u cho dip wuée
h&t can bict ra tinh chat cta dat. Dudi day 1a mot s6 chi tiéu dac trung.

Cau tao thanh phan hat: Pat A modt tap hop cac hat trong dé ¢é cie K rdng o
chita mot phan nude hodc chita day nude (bio hoa nuée). Do dinh gitta cic hat dat (uriv
dat «ét) rat nhd so vdi cuong do chiu ta1 cla hat, do dé mét tinh chat quan trong cia dat
[A cAu tao thanh phan hat (hinh 1-3).

Cic hat 16n ¢6 dé nhan canh got la soi, cudi hoac da cudi. Gidi han trén ¢l cac
duang cong thanh phan hat duge quy udc chia thanh nhimg loai dat khiac nhau. Gigi han
citra hat duimg cong bao cdc loai hat ¢ (d) khdc nhau va u I1¢ ham luong (%) khic
nhau goi la hon hop dat di tram tich, con pham vi hat nam dudi duomg cong bao lia hon
hop dé& nai.
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Su khdc nhau v¢é thanh phan hat cita méi loai dat duoc danh gia bang h¢ <6 khong
dong nhat n:
n=dg/d,, (1.1)
[rong do:
dge- dy lan luot la kich thudce hat tuong ting véi né ¢6 60% va 10% cac hat
¢& nhd hon tinh theo trong luong chifa trong mot don vi the tich dat
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Hinh 1-5. Tharh phan hat cua dit

‘Irong thuc té néu dat ¢ n < 3 thi duoc xem la dong chat. V4 dat roi. khi do
thudng ¢6 hién tugng phan tang, tuy vdy cé thé bo qua anh hudng phan tang khi ny < 10,
V6i dat hat 16n con st dung khdi niém dudng kinh binh quan gia quycen cua hat d,:

A

Z d 1'!\p l

d, - ! 1.2
' 100 t-2)

Trong do:  Ap, - ham luong theo ti 1é % cua hat cd duong kinh d..
Thudng d, = dg,.
Hinh dang hat dat cé quan hé dén nhiéu tinh chdt cia dat. Dat hat nho - hinh dang
hat ¢é anh huong dén do chat va tdc dong tuong hé gita cac khodng vat véi nude. bat

hat I6n  hinh dang hat anh huong dén do réng va cudng dé chiu tai, vi vay con ir dung
chi sa hinh dang k;, nhur sau:

Néu d; <d, <d,, thi
k, = d /d, (1.3)
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Trong dé:
d, kich thude dac trung nho nhat cua hat;
d, kich thudée dace trung 16n nhat cua hat.

[ruong hap k, = 1, hinh dang hat gan nhu hinh cau. Pé xay dung dap dat da
uén chon loai dat ¢6 k, > 0,3.

Thanh phén khoang clia dat
Cac hop chat chil yéu tao ra cdc modi khodng 1a $10,, ALO;, Fe,0, MO, Ca0),
N, O. K.0O
Tat ca cic ¢ hat cha dit theo thanh phén khodng duge chia thanh bai nhém chinh:
a) Cac cuc da ntii ¢6 8 hatd > 2 mm;
b) Cic hat khodng [3 sin phim phong hoa cua di nidi ma trude do thude cau
tao dd aii.
Hat khodng dugce chia thanh:
a) Nhom hat cat: 0,05 <d €2 mm;
b} Nhém hat bui: 0,005 <d <0,05 mm:
¢) Nhom hat khoang thi cap: d < 0,005 mm.

Nhom hat khoang thr cip thudng la cdc hat s¢0 duge hinh thinb (r cic hat Khodng
s cap trong qua trinh bi nghién vun vt chuyén hod vao mai trudny ¢ cac dicu hicn
nhiét dong Iyc hoc hoan toan khic véi moi truong cua hat khodng so cap. Trong dicu
kicn mo1 trudng méi, cac hat khoang thit cap b1 thay doi vé thanh phan hod cting nhu
cau tric (inh thé. Pat sét khong chi chita cac hat sét ma con ¢ cdc hat Ién hon vi néi
chung nd la mot hon hop da khoang.

Dé réng cua dat (n)

Pay la mot chi tiéu quan trong cia loai dat hat nho va la chi s xnat phit doy voi
dit hat Iom.

Do rong, n 13 the tich 1At ca cac 16 rong chita trong mot don vi thé tich dat:
. _Y_ul ?,hd

o dw Thd (1.4
YIL!

Trong do:
¥iq - U trong cua dat hay con goi 1a rong luong rieng cua cde hat ran tie cot dat:
Y,y rong lugng thé tich hat dit hay trong lugng cic hat chida trong mot don
vithé tich dal.
Ti trong dat thay doi trong pham vi 2,65 + 2,77 g/cm’. Néu trong dat chita cic

oxit kim loai thi i trong v, ¢6 thé t61 3.5 g/em’, thim chi I6n hon. Ngwoe lai, ncu dat
chira cdc hgp chat hau co thi G trong dat giam xuong.
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Pé danh gid mitc d6 chat hay xop cta dat, st dung khdi niém hé 56 rong (¢):

_ Y_I(l;_ Vi

(1.5)
I-n Yhd

Po am coa dit (W) - 1a ti s6 phan tram giira trong lugng nude (Q,) chia trong cic
16 rong ciia mot dop vi the tich dat so véi trong lugng cac hat dat (Q,,) trong thé tich do:
Q .
W= =L 100, (%) (1.0)
bt

Néu dat bao hoa nude hoan toan. thi

£
Qn—}’n»ﬂ—"{[r -
{+¢
) . Y. £ Y€ )
do do W=W, =—4——= 2 (1.7

(T €)Yy Ya
Trong do: v, (A U trong nude.
Muc ngam nude, con goi la h¢ s6 bao hoa nude G, 1a ty 1& nude chita wong cidc 10
rong cua dat:
G=W/W, (1.8)
Néu G = 0, moi truomg dat 1a mot pha - khong ¢d nude. Trong trudmg hop ndy

khong k& dén mé1 uding khi, bdi vi khong ¢6 nudc thi anh hudng khi dén tinh chat dat
1a rit nho.

Ncu G - 1, moi trudng dat [a hal pha, gém dat va nudc, trong do cic 10 rong chia
day nudc - e biao hoa nude.
Cac truomg hop khac: 0 <G < 1 - moi truong dit 3 pha.
Trong luong thé tich cha dat ar nhién (y,) 1A trong luong cdc hat dat ciing vGi mude
trong mot don vi the tich dat trong diéu kién tu nhién:
A/ﬂ:-‘fllul-'_(l +\V) (I.())
Dal ¢ wang thdi am tu nhién thi trong luong thé tich cha dat (y,) con goi 1a dung
trong dat o nhién.
Néu cdc I8 rong clia dat chia day nudc thi rong lugng the tich ctia diat goi 1a dung
ong dat bao hoa v,
Ydl\ = yl!k + n’YI\ ( l . 1 0)
Trong dd:
van dung trong dat & thé kho (khong cé nudc):
v, - tl trong hay dung trong cla nude (lrong lwong khi hod tan trong nude rat
nho §o v@l nudc nén xem Ui trong nude bang dung rong nuae),
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Pai vai dat cat va dat hat [8n st dung hé s6 do chat (wong doi 1

& — £
|, — a7 (1.11)
¢

“mae T B
Trong do:
€

€ - CAC h¢ 50 rOng Gng vai cau tic dat ¢d @idi han toi xop nhat va

chat nhat;

DIV

& hé s6 rong thue t€ cia dat dang x¢t.

Doi voi nhitng dap cao véu cau dat ¢ hat 1dn phai ducc dam chat dé chi ¢
I,>0.9. con dat cat yéu cau do chat 1al, = 0,66 + 1.0.

Kha nang ddm chat to1 da phu thudc viao cdu tao thanh phan hat cia dal. Vo
dat cudi sO1 ¢6 thé dat v, 1¢1 2,1 - 2,3 g/em’ néu ham lugng hat ¢& d < Smm chicm
20 + 30%. Vd§i hén hop da nidi ¢6 thé dam chat dé 4, = 1.8 : 2.2g/em’. dat sét ¢6 lan
cac hat tho (6 nén tram tich) y, ¢6 thé 1612,3 - 2,4g/cm’. Trudng hop nay goi 13 be tong sé

Kha nang dam chat cho phép dai véi dat con phu thudce vio do am ciia dat. Véi do
am go1 la (o1 uu sé dat duoc do chit t1 da cla dat ng vé1 moi loai dam va so lan dam
(01 uu.

Doi v6i dat sét, K. Terxaghi dé nghi phan hiét trang thay s¢ét (hanh 3 loar: cdng.
deo vi chay

Do am (dd ngdm nude) cua dat sét ti trang thai sét ndy sang trang thar s& khic
vol 1 gidn han s¢t (gidi han Aterberg). Vi dy, do am wr trang thai dat cang sang déo v
[a @161 han lan (W), tir trang (hdi déo sang chay goi la gidi han chay (W)). Chi s dco
(W) la:

W, =W _-W, (1.12)

Chi s8 déo cd ¥ nghia dé danh gia chi tict trong nhém dat sé1, cu the neu
W, > 17 -ladatsé. 7< W, < 17 - dat 4 sét, W, <7 - dit 4 cat.

1.2.3. Tinh tham n dc cua dat

Tham nudce 1a mot tinh chit quan trong cita dit, 1a chi tidu xem xét ¢ nén hay
khong nén st dung loai dit d6 d¢ xay dung dap dat ciing nhur cac két can cua dap nhu
vat thodt nuée, bo phan chong tham, v.v...

Chi (i¢u dac trung cho tinh thaim nudc 1a hé 6 tham k. C6 ba phuong phip xic
dimh hé¢ <& (him: nghién ctu thue nghigm & hién truong, nghién aifu thi nghi¢m trong
phong thi nghiém v phuong phip giai tich 1o4n hoc.

Phuong phap giai tich tién hanh theo nguyeén tac phan tich tinh chat co hoc cua dal
d¢ tim mal lién hé cta né vai kha nang tham nude. Biéu thiic toan cta hé so thaim c6 dang:

)
gd -k, d (.13

\ v

2

k, - C

3]
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Trong do:
C, hang s6 phu thudc kich thude 16 rong va dudmg kinh hat;
g - sia 16c trong luc;
v - hé $6 nhét dong hoc:
d - dudng kinh hat.

Bdng 1-2. Gid tri hé 6 tham cua cdc loai ddt k,

Loai dat K, cmis Loai dat

= . A

- [ e . ‘ i

Cong thiic (1.13) tuy don gian vé cdu tric, song lai rat khé su dung trong thue ¢,
\i dudime, kinh ¢l hat dat thay déi trong pham vi 1dn. Dai v6i ddt cit. nhiéu tic gia
nghién clu da dé nghi cac cong thirc ban thie nghi¢m.

1.2.4. Tinh bién dang cta dat

Duéi tic dong cla cic tai trong nhu Iuc dam nén, dp luc cua I6p dal bén uén, dp
lre nude, v.v... khoi dat s& bién dang do su dich chuyén cac hat.

PDoi voi dét hat I6n, nguyén nhan chinh dan dén bién dang 1a hién twong va hoac
uly cic goc canh khi cdce hat co sat vdi nhau.

Vi dat cdt, bién dang dién ra do sy chuyén vi twong doi dé sap xép lar cau tric
hat va do vo vun.

Hinh 1-6. P6 thi quan hé bién dang thé tich cua ddt

Bicn dang con duge phan chia thanh bién dang thé tich (c6 sur thay déi vé thé tich)
vh bign hinh (¢6 su thay doi hinh dang nhung khong thay déi thé tich).

Poi véi dat s, khi ¢6 bien dang thé tich thi quan hé giifa (ng suat trung binh
c, +0,+0,

(6 —— LT ) vi bicn dang (e = ¢, + ¢, + ¢,) ¢6 the bic¢u dién nhu tién hinh [ 6 a.

duomng 1.
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Quan hé gt bién dang va (mg suat trong dit dugc mo ta bang cac bicu (hic oin
hoc, trong dé ¢o phuong trinh ham so ma:
e g [

L
e. —a" (1.14)
L,
Trong do:
F, modun bién dang (hé tich dng vai o = 1:
n chi 6 ma cia duong cong;
hodc dang ham e mil:
o N -
e -e [l—CXp(—AO’)] (1.15)

Trong do:
¢’ miEn dang thé tich, khi ¢ > » tuong Gng s& Ia ti trong cua cic hat dat;

7. he¢ so thue nghiem,

Neoal hé $0 rong, ngudi ta con st dung hé s6 nén (a) lam chi ticu dac trung va ¢o
thé dugc xdc dinh cho méi doan di dwgc tuyén tinh hod cua ham thuc nghicro
£ = (o) trén hinh 1-6 b nhu sau:

81 — £,

a, R {(1.16)
o, o,

L

Dung cong & = f() cang duoc chia nhd thanh nhiéu doan thang (nhat la & khu
vuce dp lie nho), thi gid tri a, cang mo td chinh xdc quan he coa duong cong thuc
nghiém.

P& don gidn tinh todn ¢6 (hé 1ay 6 = 0. Khi d6 cic doan thang ¢ la cac day cung
tduong dat dogn trén hinh 1.6 b).

Bicn dang hinh thé hay goi la bién hinh [a qud trinh thay ddi kich thude mat chiéu
khong ¢6 su thay doi thé tich.

Bang phuong phip thue nghiém trén thict bi chuyen vi trudl. naudi ta dil e dinh

duge quan hé bién hinh theo cong thite sau:

g - 2 (1.17)
' h

Trong do:

Al - chuyén vi ngang khi trugt:

h - chiéu cao méau dat thi nghiém:

¢, - dai lugng bicn hinh.
Vi chicu cao méau dat thay doi it so v6i A/ cho nén bién hinh duge dic tring bang

dan luong Al
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1.2.5.C ong dd cha dat

Cutmy do cua dat 1a stc khang cat - 12 dac irumg co ban cia dat de tinh todn va
thigt k€ cac cong trinh thuy. trong dé ¢é dap dat.

Tham s6 pho bién duge sir dung [ diéu kién bén Kuldng (duoc tic gia dé nghi
vao nam 1773y

T, =G e+ (1.18)

Trong do:

G, - ing suat phap trén mat trugt;

T, - (ng suat tiép (cat) Idn nhat ¢6 thé (rén mat truot:
0 géc ma st trong;

¢ luc dinh.

Bicu thitc (1.18) 1a dinh luat vé ma sdt, thé hién kha nang chéng truot cua dat b
nhd lue ma sat va lye dinh gidta cic hat. Néu trong dat cé nude nhan mot phan tai trong
ngoai (hén twong nay dién ra trong thai gian kha diai ¢ méi ruong dat sét khi ¢ tal
trong tinh va xay ra véi moi loai d&l khi cd tai trong dong), thi chi can xét dén iing suat
phip trong ¢t dat. Ung sust phdp trong cot dat goi Ja tng suat hicu qua (s,). ap hee
trong nude gor 1 dap lyc k& rong (P) hay dng sual trung hoa (o).

K¢ ton ap luc ke rong, diéu kién bén Kulong c6 dang:

T, = ((‘Sn - Pr)tg(p +C

haic T, TOLtgP+ ¢ (1.1
Su phat trién va tong quit hoa dinh luat Kulong Ia diéu kién bén Mor (1914):
TR PR R - (1.20)
G, +6G, +2c.ctgp
Trong do:

o, va g, - tuong Ung la cdc ing suat nén chinh 1dn nhat va nho nhat.

Theo diéu kién Mor, su pha huy dit s¢ xay ra khi géc léch 0 cia tong hop hre so
vG1 dudng thang vudng géc vl mac ot bang géc ndi ma sat ©.

Bicu thiic (1.20) cho thay chi ¢6 Gng sudl phap chinh 61 da va (01 thi¢u ¢ quyét
dinh dén didu kién bén, tdc do on dinh cha dar.

Néu trén bién do quan hé (ng suit (o, t) v& dé thi mé ta dinh fuat Kulong
(hinh (-8 a) roi sau d6 v& vong won Mor thi ta thiy rang cdc diéu ki¢n Kulong vt Mo
li trung hop, vi the biéu thic (1.20) con goi (2 diéu kién Kuléng - Mor.

Theo két qua thue nghiém cua nhiéu nha nghién ctu cho thay:

I’y Ung suat chinh trung gian &, cé anh hudng dang k& dén sitc khang truot cia dat
(¢é the 1o 10%);
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2) buong bao cac vong Mor phan 16n ¢6 dang dutng cong, nghia la o (o).
trong dé khi & tang thi ¢ c6 thé gidm t&i 15°, diéu nay thudmg gap & dat hat 16n:

3) Ngoai tham $6 Lode - Naday (1) va cic ycu 16 khic, duong dat tai ¢6 anh
huong dén do bén cha dal. ¢6 the ting hay gidm 161 2 : 4°,

Hinh 1-7. Cdc tng sudt tdi han khi truot
a) Ket qua thi nghiém trén thiét b truot [T - [(6))
vii trén finh k€ nén ba chiéu [t = {(o,, 65)]:
b) Mat phing lech: 1. 2. 3- phurong clia céc true chinh.

Nhimg nhan xét néu trén cé ¥ nghia 16n tong nghién citu, tuy nhién trong thuc ¢
hién nay ngudi ta van sir dung dicu kién Kulong - Mor, vi né don gian va sal $0 tinh
toan la chap nhan duoc.

¢ khic phuc han ché theo cdc nhan Xét ¢ mén., ¢o thé dieu chinh bang cich cho
0 7 const va ¢ # const. Trong trudng hop nay, cac gia trp ¢ va ¢ duge cho 6 dang hiny

phit thuode vao G, 6, hay o,

al b}

Hinh 1-8. Po thi quan hé bién dang cua ddt (a) va sitc khang truot phu thuoc ting
suat phdp trén bé mdt truot (I, 20,9) theo s6'liéu nghién ctru thuc (6 (b)
I- dap dat cudi soi Infemilo (d < 5 mm chaa 407%);
2- hén hop dé ndi andéhit (d < 5 mm chita S @ 89%);
3- hén hop da nii loai da voi (d < 3 mm chua 129).
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Qud trinh bi¢n dang cta dat cing nhu cic vat ligu khdc gom ba giai doan chinh
(hinh 1-8 «):

Gt doan thit nhdr xem bign dang phu thude vao tai trong theo quan hé tuyén (inh
(doan OM tr¢n hinh 1-8 a). Dudi 1dc dung ngoai luc cac hat dat sap x€p ép chat vao
nhau tao sir ¢6 két. do réng cua dat giam, khoi dat g1t & th¢ dn dinh.

Giai doan thit hai dudng quan hé bién dang S ~ P la duong cong (doan MN).
Cic hat dat ¢6 su chuyén vi dang ké. Day la giai doan qua do.

Gun doan thit ba dac trimg bang su dich chuyén dot bién cia cac hat dat va gay ra
su phd hity ket citu cioa khoi dat. Diém N twong (mg kha nang chiu tai hay cudng 4o (6
han ¢t dat. Khi G trong dat gia trn Py thi sau dé mace du khong tang thém tar wona,
nhung cac hat dat van Gép tuc chuyen vi cho t8i khi cdce ldp dal truot len nhan. Cong
(rinh trong truéing hop nay bi pha hay. Tir d6 thdy rang sy lam viéc binh thuong cia dat
la & grai doan maét. vi vay tinh todn on dinh cong trinh dat dugce thue hién cho giar doan
thit nhat.

P61 var dat da hat 18n thudng khong sit dung cic chi s6 ¢ va ¢ dé dinh g1d cuong
do vat licu, vi dudng bao cac vong Mor la dudng cong. Trong trudng hap nay dimy adc
truot \p duse xiac dinh tr biéu thide (1.20) véi digu kign ¢ = 0. Gia w1 chia v doi véi da
cudi long song dung cho dap Infernilo (I, > 0,9) va hon hgp da ndi andéhit duoe gidi

thiéu trén hinh -8 b.

Pai luong W phu thude vao iing suat ¢6 thé xdc dinh theo cong thire ctia P

Goocdienko:
e e o,
bai v cudn son: W, =W, Slg- (1.21)
c,
At P H - . G||
bDoi véi hon hgp da ndi: w, =w, 9lg-— (1.22)
(Al
Trong do:
W, - g0oc truot khi 6, > 0
26,6, L _
G, = ——- " - (ng suat phap trén mat trugt;
G, +6,
o, = 0.2 MPa.

Dot vai dat cudi $01, nét dac trung 14 su 6n dinh céc tinh chit co li, du & dia diém
nio (rén hanh tinh trai dat, ngoai trir dat da cuoi phong hda thude cac vang bac thém.

Mot diém khdc can luu ¥ 1a hén hop dd niii ¢6 sitc khang kém hon cudi soi khy
chiu tai trong (c,) 16n.
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1.2.6. Yéu cu déi vdi nén dap dat

So vai dap be tong, diap dat khong yéun cau chit lugng nén qua cao vi tai trong
phin bo tr dip xuong nén nhé hon nhiéu, gradian trung binh ciia déng thaim cung nho
hon. Pay 13 loi the va uu diém cla dap dat so vdi cdc dap khdc, cho phép sit dung rong
ra1 cac loal nén véi chi phi xt li nén it ton kém hon.

Nén di chac duoc xem la 8t nhat cho moi loal dap; déi voi dap dat thi chi can
chii y dén van dé nai ti€p ddy dap dé khong xay ra hién tugng thim tiép xdc tang cuding,
& phan nay. Nén da bi phong héa, nitt n¢ nhi€u, dac biét 1a nén da voi ¢é hien tuong
Karst can phai ¢é bién phéap xit i chéng tham d¢ (ranh sur mat nude tir ho chifa (sir dung
cic bien phdip khoan phut vita sét, vira x1 mang v.v...). Ngoal ra. n¢u mic do phong hou
mit né Ion can cha y kha nang ldn khong déu theo hudng ngang (doc theo phuong dong
tham) va huéng dang.

V&i nén dat. tay theo tinh chat cu the cua loai nén can ¢ cde xu i thich dne:

Bée bo 18p dit thie vat, phong hda va mém yéu ¢ bén trén dé dap 6Ep xic véi nen
duac 101 hon. trénh dong tham tang cudng ¢ dudng vién day dap.

Ncu nen 6 dat hat bui, dat min hoac sét ngam nude ¢6 kha nang xudt hicn dp lue ke
rong trong qua trinh thi cong dap lam cho sdc chéng truot cia nén bi gidm dang Ac.
thi phai x4y dung hé théng tiéu thodt nudc trong nén dong thoi han ché toc do tang
chiéu cao dap trong qua trinh thi cong.

Nén cé thap bin van cé thé xay dung dap, ncu mic dé phan giai cua than buin nha
hon 50%. Van dé cin luu y & day la hién trong ldn kKhong déu. do dé can Kiém tra
tinh todn d¢ co bien phdp xtr I lin khong déu.

Nin ¢o cde chdt hiru co ngudn gde dong vat hay thue vat can duge don sach. dac bict
néu 1dp hitu co nam doc nén tir thugng huu xuong ha luw (tednh dong tham p trung
va tang cudng lam x6i 1ép dat hitu ¢g dan dén mat 6n dinh cua cong trinh). N¢u 1dp
hiu co khd day va kho ¢6 kha nang don sach hét thi phai xay dung man chong (ham
cat ngang qua |dp dat hitu co dé tranh x6i ngam. Trudng hop dat hitu co hinh thanh
dudi dang cdc 16p ding thi can chd ¥ dén kha nang hin khong déu va ¢é bién phap
phong chong lin khong déu. Néu dat hitu co ¢6 dang cac cot thang ditng véi tong
dién tich nho hon 15% dién tich ddy dap va dugce phan bo déu thi khong cin pha
don sach.

Nén ¢6 ham luong mudi hoa tan qua 5% theo trong lugng thi can phai dip dung bién
phap chéng rua tréi cic mudi.

- Nén thuoc loai dat 16t (hoang thé) s& bi ldn nhi¢u khn ngam nuGe, do dd chi xay

dung dugc dap thap va phai chd v dén lin khong déu dé ¢é bién phap xir I 1in ngay
trong glai doan thi cong (cho dit nén ngdm nude va [Gn trude khi thi cang dip).
Neén cdt, cudi sot can xtt Ii chéng thim va chdng x6i ngdm. NEu nén ¢6 cau tao 16p
beén rén 1a dat it tham véi do day nho, phia dudi 13 dat ¢ hé so6 tham [én (cit. sor..)
thi phai cé bién phdp chéng tham va chong x6i ngam cho 16p nen & phia dindi
(str dung cdc loal man chéng thim hodc dip san trude va sian <au ¢ 15p gia (a,
lam gigng thoat nude tham, v.v...).
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1.3. CAU TAO MAT CAT NGANG CUA PAP PAT
Khi thict k& dap dat, can lya chon xac dinh mat cat ngang cta dap theo hai diéu kicn:
1) Pam bao dap lam viéc on dinh trong moi trudng hop;
2) Khoi luong vat ligu dap biéu thi qua cdc mal cat ngang la kinh & nhii,
Mat cat ngang cla dap v¢ 10ng qudt phu thudc vao loai dap. chi¢u cao dap. tinh
chat dat cua dap va nén, diéu kién va phuong phdp thi cong dap, dicu Kién van hanh
khai thic dap.

1.3.1. Dinh dap

Cao trinh dinh dap duge xdc dinh can at vao cao trinh muc nude tinh toan 6 ho
chita. Dinh dap phai cao hon mic nudce tinh todn mat i 56 got la do vuot cao d tinh
theo cong thife sau:

d=h+Ah+a (1.23)

Trong do: b, chiéu cao séng Ieo 1én mai déc do tac dong cha gid;

Ah - do dénh mat nude do gié gay nén;

a - 4o du tri vé chiéu cao cha dinh dap (xem phian (inh todan séng
do gid). Do du trit a d6i vdi dap dat cap bat ki néu khi bi hu honp
gay ra su ¢O ¢O (inh tai hoa. thi duge 1ay khong nho hon 0.om.
Néu chicu cao dénh thém cla séng leo (Ah) nho, hoge tong gid i
(h, + Ah) nho hon 0.5m, thi [ay a > 0,5m.

Tiuh d theo cong thire (1.23) duoc tién hanh cho hal trudng hop:
1) V61 muc nude thugng luru 1a mue nude dang binh thuong (MNDRBT1), s6ng aio
[ay tin suat theo bang 3-3.
2) Véi muc nude thugng luu 1a mue nude gia cudng (MNGC) theo tan suat tinh
todn phu thuoc vao cdp cong trinh (cap cta dap), séng gid binh thudng (507 ).
Cao trinh dinh dap sé duoc chon theo tudng hop bat Igi nhat, nghia 1a tuong hop
tong cao dd muce nude tinh todn cong vai 4o vuot cao d, ¢d gia tri lon nhat.
N&u trén dinh dap xay dung wdng chan séng co di do 6n dinh dé hat séng ra phia
hd. thi dai lugng d dugc ké tir muc nudce tinh todn dén dinh tuiing (xem hinh 1-9 b).

Hinh 1-9. Su db tinh toan cao trinh dinh ddp dat
a) Khong ¢é wong chan song: b) CS tudng chin song:
I- myuc nude tinh tinh todn; 2- dudng trung binh cta mat nude Khi ¢ séng:
3- dinh dap: 4- dinh tudng: h va % - chiéu cao séng va budc song.
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Mot 56 nude phuong tdy via My thudng tinh do virot cao d theo cong thite:
b

d=075h+~2 (1.24)

134
&

Trong doé:
h - chi¢u cao s6ng tinh theo cong thite Stevenson (xem phan tinh séng);
v, 1ac do song, xac dinh theo cong thie Gaillard:

v.=15+2h, m/s (1.25)

Chiéu cao tudng chan song theo géc ddé my quan va van hanh dap thudng 1ay trong
pham v1 1.2 : 1,5 m. Lic nay cao trinh dinh dap dugce 1dy bang cao trinh MNGC ¢ong
vGi do du trit a’ phy thuoc vio cdp cdng trinh. Tudng chian séng cho phép giam dugc
khoi luong vat ligu dap, do dé ¢6 thé xic dinh phuong an twdng theo tinh 0an so sdnh
hinh ¢ ki thuat gitta chi ph{ twdng va khai iuong vat lieu dap duge giam do ¢6 tuong.

Can lwu y 1 khi tinh todn cao trinh dinh dap phai ké dén hién tuong lin cla dap
va nén trong qud trinh khai thdc, vi vay phai cong thém mot do cao biang gid tri in theo
tinh todn lin d&i vdi giai doan van hanh dap.

Chiéu rong dinh dap duge xdc dinh can cit vao loai dap. vio so dd 10 chiic (hi
cong (dam bao cho cdc phuong tién thi€t bi thi cong hoat dong binh thudng véi nang
suat vi chdt lugng cao) va yéu cau khai thac dap sau nay.

N¢u dinh dap dung lam dudng giao thong (dudng 6 16, dudng sat) thi kich thude
b¢ rang dinh dap 1y theo cap dudng gino thong.

Mat dinh dap duoc lam véi dé doc 1 = 0.03 vi ¢o ranh dé thodt nude mic (wem
hinh [-10).

Hinh 1-10. Vi du vé cau tao dinh ddp
I- tam bé tong ¢t thép gia ¢d mai dap: 2- dng thodt nudc:
3- taong chan séng: 4- ranh dat cip: 5- bé tong nhua;
6 ot moe ranh gidh dudng 0 (61 7- 13p nén dudng bang cit - da cuodi
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Cau tao mat dudng (mat dinh dap) duge lhm theo tién chuan dutng iy thude vio
cap duong, giao thong.

N&u dinh dap lam béng dat sét thy bén trén phit mot lép dat khong dinh dé bao vé
dat sét khang bi kho ndit.

Khi khong ¢ nhu cdu giao théng va dinh dap chi thiét k€ theo cau tao (theo dicu
kien thi cong), thi bé rong t6i thiéu cla dinh dap phai khong nhod hon 3wy dov \Gi dip
thap va khong nha hon 6 m déi véi dap trung binh va cao.

Chidu rong dinh dap con ¢6 lien quan dén do on dinh clia dap va cic mdi doc.
trong dé ¢ on dinh thim va tén that (hdm, vi vay can tinh todn ki€ém tra (6ng thé mat
cat dap theo cdc tiéu chudn 6n dinh va thaim d¢ quyét dinh kich thude cudi ciing cva dap
(bao gom kich thude dinh dap).

Theo 6 liéu thong ké bé rong dinh dap cua gan 240 dap dat da xay dung trén the
@i6i thi chi¢u rong t6i thiéu b
14 chicu cao dap.

o CU2 dinh dap nam trong khoang b, = 0,111 trong do T

Cang theo 8o licu thong ké tinh den nam 1960 & My da ¢6 28 dap dal by hu hong
do nude tran qua mat dinh dap (chiém gan 40% 56 dap bi hu hong), do dé thuong lay
chiéu rong dinh dap 16n hon véi muc dich tranh nudce tran qua dinh do séng.

1.3.2. Mai doc cha dap dat

Trong giai doan thiét ké so bo mdi doc cla dap duoc lay theo kinh nghiém xay
dimg vi van hianh cic dap dal ¢ didu kién tuong tu. Gid tri cua hé s6 madi doc
(m = cleu: ¢ - 26¢ nghiéng ciia mai doe so v6i mat nam ngang) duge chon dé xay dung
dap s¢ can 1 vao tinh 1odn 6n dinh (chong truot va 6n dinh thim) cua cic mai doc ciing
nhur ctia dap néi chung, cd ké dén yéu 18 kinh (& vi an toan theo quy dinh.

Gi4 tri s6 bo clia hé s6 mai dac dap dat dap ldy theo bing 1-3.

Bdng 1-3. Gid tri so b ctia hé sé mdi déc dap dat dap

. . T Hé s& mai dée
; Chiéu cao dap, (m) - - ~ He somal

Th angl u ] ) Hal u

.

1
- I
| > _ ‘ -

1.3.3. Cadap

Poi vér dap ¢é chiéu cao trén 15 m c6 thé chia dap thanh mat s6 phan (mdi phan
co d6 cao All = 10 + 25 m) va lam mai doc v31 m; gidm dan tir dudi day Jéa dinh dap.
Nhu vay s€ tiet kiem duge khai luong vat licu nhung van dam bio mai déc¢ on dinh. Tai
cdc vi tri dot mat doc Jam co dap - 12 doan ndm ngang ¢6 bé rong b duge s dung nhur
cdc duding thi cong hoac stra chita gia c6 dap, dong thoi con lam tang on dinh cho dap.
tao didu kién dé thodt nudc mua va giam toc dé dong chay do mua, han ché X381 13 md
doc (nhit [a mat ha luu).
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1.4. GIA CO MAI DOC CUA PAP PAT

Mii dée cioa dap ddt chiu nhiéu tic dong khac nhau nhu <ong gio. dong chiy.
nudc mura. hoat dong cua con tring hoac cdc dong vat song trong moi rudnye hang
hoc v.v..., vi vay can duge bao vé d¢ khong br sat 1 hay bi pha hoai.

1.4.1. Gia c6 mai doc th ongl u

D¢ bdo ve mai doc thuong lvu thudng st dung cic két ciu gia c6 khdc nhau nhu
I6p di do, di lat khan (khong 6 vita xay) tm be tong, bé 10ng c6t thép. bé tong nhua,
v.v... (xem chuong Két cdu gia c6 mdi doc dap dat da va cong trinh thuy).

Poi voi nhitng dap thap va khi ¢6 luan ching thich déng ¢6 th¢ lam madi doc o
khong cd lap gia ¢6 boac dimg k¢t cdu gia co nhe nhuw dat - xi mang hay [6p cudi son
da dam. Gia ¢ bing da xay khan doi hoi nhiéu nhan lyc tht cong va phu thudce vao
chat luong tay nghd¢ cia ngudi thi cong, do dé hién nay it duoc sit dung.

Pham vi gia co duge 18y nh sau (hinh 1-11):

(1161 han trén cita 1dp gia ¢& cd ban la tir mue nude dang binh thuang (MNDBT)
cong van chicu cao song leo (h) vi d6 dang (Ah) cia muce nude tinh do da @10 (cé tal
licu d¢ nghi 1ay ur MNDBT + 0,8h, +Ah), nhung khong thap hon mic nude @ia cuong
(MNGC) hay con go1 12 muc nude kiém tra (MNK'T). Phia trén 16p gia ¢d co ban la lép
vii 0 nhe kéo téi dinh dap.

{1z 4 C &m)

Hinh 1-11. So' do pham vi gia c6 mai thuong luu

1- 1ang dém nam dudi I6p gia c6: 2- gia ¢ nhe: 3- gia 6 co ban.

Gidt han dudi cta gia c¢d co ban 1ay thap hon muce nude thap nhat trong hoé chita
(thong thutme 1d muc nude chét - MNC) mot dai Twong bang dé sau phan @1di (11,) hoac
bang 2h,.,. trong do h,, la chiéu cao séng Gng vGi lan sudt 1% . Dud 16p gia co
co ban lam gia ¢ nhe (cau tao nhi tang loc ngugce) t61 do san 3h so véi muce nutde chét,

Gia cé co bin 12 loai két cau bao vé mii déc duge xdc dinh bang tinh toan.

1.4.2. Gia ¢6 mai déc hal u

Maii ha luu clia dap dat dugc gia c8 dé bao vé chong x6i 16 do nude mua. Ricne
phin chin mai déc dap dat & khu vue long séng con duge gia ¢6 dé chong sat 10 do
song va anh huong dao dong mue nude ha luu. Phan gia ¢6 & day thuang két hop vaoi vt
thodt nude cua dap (cd dang lang tru da - Xem cic k€t cau thoat nuwée).
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Bién phap gia c¢6 mai doc ha luu cla dap dat duoc thue hién bang mot trong hai
hinh thitc:
- Phit moét 16p da dam hoac cudi soi day khoang 20 cm 18n toan bo mai doc:
- Phu mot 16p dat mau (khoang 5 + 10 cm) 161 trong ¢o trén dat mau.
Dap di do hoac dap dat ¢é mdi doc bang vat licu hat the nhu cat so6i - déd dam it
cuol, vy, thi khong can ¢6 16p bao ho bén urén.
Pap c6 mai dée bang dit hat sét hay dat hat 16n (dat cat). trude kht trong ¢o cin
rai mot [6p dat mau.

Hinh 1-12. So do 16p bdo hé midi déc ha luu cua dap ddt
bdng trong co trong cdc 6 ¢6 ranh thodt nuée mia

1.5. VAT CHONG THAM (VCT)
1.5.1. Nhiém vu cda vat chéng tham

Trong dap dat, vat chang tham dugce xay dung theo yéu cau va nhiém vuy sau:

1) Giam Tuu luong thim (duge xem 13 (6n that nude do thim) qua dip va cong
trinh nd1 chung;

2) Ha thap dudng bao hoa thim dé tang 6n dinh cia mai doc ha luu: doi véi vimg
¢é kha ning nuwde bl déng bang vie mua dong thi viee ha dudng bio hoa con ¢6 tac
dung chong su (ruong nd dat cé thé pha hoai kel cau dap;

3) Giam do doc cua dong tham, do do tranh duoc hau qua bién dang dat do thim
nhu x4 ngani, Xt ticp xdc hay dun dat, v.v...

Trong than dap, vat chong tham duge lam dudi dang 161 gira, twong nghiéng vi
san trudc bang cic loai vat licu dat it tham (nhir dat 4 sét. dat s¢ét. doi khi 1a dat & cit
hoiic than bun), hodc bang cdc két cau khong phai [d dat. kicu man vi tuong chong
tham (nhu tudng bé 1ong va bé tang cdt thép. beé ong nhua duong, twony cir kun loas,
wong cu bang ¢d hay chil déo).

Neu nén dap 13 dat it thim thi nhimg loai két cdu chong tham trong than dap duoc
cam vao nén ¢ do sau can thiét (theo tinh todn) nham dam bao su chéng thim 16t
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Neéu nén dap la dat cé hé s& tham I6n thi cic két cau chéng tham & than dap duoc
kéo dai vao trong nén, hoac xuyén gua tang thim nudc cla nén nén chicu day coa tang
thim nudéce khong 19n, hoac Tam & dang treo néu nén tham ¢6 d6 day tdn (xem hinb 11
va ! 2).

1.oai k&t cdu chéng tham duac chon tuy thude vao loal dap. chiéu cao dap, didu
kién dia chil nén dép, kha nang vé vat lieu xay dung va dicu kién thi cong.

1.5.2. Vit chdng tham (VCT) bang dat

Vit chang tham bing dat thudng la loai tudng nghiéng k&1 hop véi san trudce, ki
nen dap la dat tham nude ¢é do day Ion hoac dang 161 gita thang dimg.

Theo diéu kien dap va ddm ndn (hi dat 4 sét |a 5t nhat, tuy khd niang chong tham
khong bing dat sét. P61 khi ngudi ta st dung hén hop dat sét trén vai cal hay vai dat
hat tho k& ca dat dam san cé hé s6 thim K, < A.10° cm/s. Ngoai ra, trong trudng hop
thi€u dat sét v & sét c6 thé dung than blin vdi do phan gial khong dudi 50% va do am
80 : 85% dé lam tudng nghiéng, song cn ¢ luan chiing thich dang vé kinh te ki thuit.

Kich thide wugmg nghiéng va 161 duge xdc dinh can cf vao cic yéu 16 kinh 1¢, kha
nang dap ing v¢ vat héu xay dung va phuong tién thict by thi cong. Chiéu day wong
nphiéng cing nh 161 gitra duge 1ay tang dan tit dinh dap xuong chan dap, trong dé do
day nho6 nhat & phan dinh drge chon twy thude vao phuong tién thi cong, thong thudng
khéong nho hon 3 m.

Chiéu day day 101 gitta hay tuong nghiéng bang dat 4 sét, dat sét hodc be tong SCl
duge 18y theo diéu kién gradian thim ndm trong pham vi tir 4 = 10, cd biét ¢6 the tdi
J 12 néu 6 luan cit xac déng.

Chicu day trung binh cua 161 hoac tudng nghiéng ¢ mal cat bat ky ¢é the «dc dinh
theo bicu thic:

. h,

=1 (1.26)
Ul

Trong dé:
O, chiéu diy trung binh cta VCT bing dat & mat cat 1;
h, - coOt nudc tac dung tai mit cat xem X¢ét i (la do chénh léch cot mude gifia hai
phia, trudce va sau VCT & mat cat 1);
(J],, - gradian thdm cho phép trung binh d6i véi VCT. phu thudce vio loar diat
clia VCT va ¢6 thé 1ay gid tri nhu sau:
vot dat a sét, [J],=8.0
- vO1 dat sét, (1], = 12,0.
Cao trinh dinh cha két cdu chong tham khéng thdp hon myc nude gia cuong 6 ké
den do cao séng leo va do dang muc nude do gié.
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Nén than dap lam bang dat hat thé thi phai ¢6 I6p chuyén tiép tur vat chong (him
sang dat than dap. Lp chuyén tiép (c6 thé 1 hoidc 2 19p) ¢6 Kt cau nhu cic ting loc va
duoc tinh todn xdc dinh theo tién chuan coa tang loc.

Do vai vt chong tham loai tudng nghiéng thi phia ngodl tudng nghiéng  vang
LiCp xtic vdi nude ho - cb két cau gia ¢6 bao vé tudng nghiéng dé chong séng. HE s6 mai
déc ardng nghiéng cha 18p gia ¢d duge xic dinh theo didu kién én dinh chéng triot ctia
tudng nghiéng ciing v 1dp gia ¢d trén mat mai doc dap.

Vé phuong dién chéng tham va tinh kinh (€ thi vat chong tham chi co hiéu qui
khi hé o tham clia n6 nho hon hé s6 thim cua ddt dap hoac clia nén tir 50 lan ud 1én.

Trén hinh 1-13 gidi thi¢u so dd cdu tao v vi trf cia VCT bang dat loal tuong
nghing va 161 gilta.

Hinh 1-13. Cdu tao cia vit chong tham bang ddt

a) Tuong nghiéng; b) Lo giita: ¢) Hon hop wong va 18i:
8- d6 vuat cao cia VCT trén muc nude tinh todn; §,. 8.- chiéu day VCT ¢ dinh va day.

VCT Joal hon hop tudng va 181 it duge st dung vi dé b gdy hodac nit ¢ doan
chuyen ticp khi than dap lin.

N¢u 12 nén ddt it thim nhar dat 4 sét, dat sét hoac 4 cdt thi ¢6 the lam chan khay
bang loai dat nhur 161 gida.

1.5.3. Vat chéng tham (VCT) khéng phai 1a dat

Sir dung loai VCTI khong biang dar chi trong tudng hop o khu vue xay dumg
khong co vat ligu dat thich hop nhu dat 4 sét. dat «ét, v.v... hoac thi cong dat gap kho
khan vi du dap dat sé0 3 diéu kién thoi tiét mua kéo dai hay khi hau qua lanh. cdn rit
ngan thor glan xay dung 161 hay twong nghuéng va thodr gian xay dung dap ndt chung,
Noi cach khic, vige dung vat liéu khong phai la dat dé tam VCT cho dap dat can ¢6
ludn chiing kinh (& - Ki thuat thich dang.

VCI dang tudng ciing gém tudng bé téng, be 1ong cot theép hay kim Joai (uony
ban cir kim loai).

Khang nén st dung VCT dang tudng bé tong hoac bé tong cot thép hodn win
cine nghia a khong ¢é khdp noi, bai vi khi than dap b ldn hodc bi€n dang (diéu nay
khong the trinh khon) thi VCT dé bi giy hoéc nidt.

VCI bang tdm kim loar (ghép ngam hay hian ndi) phai duge thi cong lap dynge
xong k€ ca viec kiém tra do kin khit ca cdc moi ndi, rdi mdi dap dat.

VCT loai déo duge st dung phé bien trong dap dat gém hai hinh thite 1a many
chat d¢o tong hop - polietilen - va bé tong nhua dudmg (bé tong atphan).
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Vs chong tham bang bé téng arphan ¢6 uu di¢m 1a do bén viing cao. chiu duoce
bicn dang 16m (¢6 thé 161 3% chiéu cao dap), song ¢4 gid thanh va thoi gian (hi cong 1dn
hon <o véi VOT mang chdt déo, nén duoc sir dung chd yéu & dap da do. Poi vai dap dal
chinén dp dung ¢ ving co diéu kién phitc tap nhu ving ¢6 dong dat, vung khi hau bang
wid, v.v... Ngodi ra, néu bé tong atphan dat 6 mai doc dap dat thi no ¢o the dong rthoi
duge can tao dé thay cho turmg nghiéng (chitc nang VCI) va lam nhiém vu 16p gia co
bao vé chéng séng cho mai doc cia dap.

[oar VCT biing bé tong atphan da duoc sit dung v6i dap cao gian 100 m (dap
Finstertal & Ao). Chiéu day 1én nhat cia 16p bé tong atphan trong céc dap da duoe xay
dyng la 1/20H, trong d6 H 1 cot nudce tac dung 1én dap. Bé tong alphan duge do theo
16p day 20 : 30 cm, dam bing cic loai dam nang dé ¢ot licu chul vio trong viia (¢6 hat
et liéu ¢6 thé ¢ 30 cm dé giam Juong nhia).

So véi VCT bang bé tong thi VCI' bé tong atphan mém déo hon va gid thanh
thip hon.

VT dung 161 duoc thue hién bang cach bom ép vita (v61 thinh phan ciu tao via
vit do ¢t cta vira khae nhau) vao trong cde hé khoan & thin dap. Vita sau khi bom ¢p
vilo than dap s¢ bit 1dp cdc khe hong cha dat, tao nén két cau chéng tham nhu 160 gilia
bang dit dinh hay b¢ 16ng atphan.

Néu vita ¢é hé 6 thdm 1dn hon 0,1 cm/s. thi nén sir dung vita x1 mana  s¢t ol
ham Jugng xi mang khong nhé hon 20% theo khoi lugng. Néu dit ¢6 he w0 thiim nho
hon 0.1 cm/s thi sir dung vira sét - silicdt, vira alumindt  silicdt, vita polime  +¢ét hoae
vira polime uén nén nhira dau (vi du nhya hac in), v.v...

Chicu day VCT 101 bang vita ép 18y khong nho hon 0,111, trong dé H- Ot nudc tic
dung len dap.

1.6. VAT THOATN OC (VTN)
1.6.1. Téng quat

Vit thodt nude 12 mdt bd phéan cau tao quan trong cua dip dat da cd hen
gquan dén su lam vice on dinh clia dap. VIN dugc dat o trong dap va nén dap vdi muc
dich sau:

[) Thu va thodt nuwdc tham qua dap va nén xuong ha luu mot cdch hicu gua nhat.

dé tranh cAc bién dang do thAm nhu x61 ngam, dun dat, day buc dal. v.v...

23 Giam nho pham vi tic dong cua dong tham, thong qua viée ha thap dudng hio
hoa tham lam tang an dinh ctia mai doc ha lun dap:

1) Day nhanh qua trinh ¢6 két cua dat hat sét hay dat bun, giam dap luc ké rong
trong nhimg khu vie can thicét ctia dap va nén khi ¢6 dong dat;

4) Picu chinh vi i cia dudng bao hoa va khang cho mat bao hoa 16 ra mdi ha hiu
doi véi vang cé khi hau bang gid, nham trdnh pha hoai méi doc¢ do truong nd
dat khi nude bi dong bang.

5) Véi VN b6 tri & day dap va nén dap nd con ¢6 chic nang giam ap luc ko

rong O nén va thodt nude thim ¢d ap tir tdng thaim nude duGi nen ¢6 16p phu
bén trén 1a dat khong tham.
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Cau tao cia VTN thong thudng gom hai b phin: thu nudc va thodt nude. Bo phan
thu nude duge lam dudt dang 1ang loc ngurge bang cic 19p cat, cudi soi hoac da dam. Bo
phan thodt nudce dudgc lam bang vat 1iéu cé hé s& thim Ién nhu da d6, da tang. hoac cic
ong thoat nudc.

V'I'N luon co mat trong dap dat, trir cde trugng hgp sau:

1) Ném ha hm cua dap dat lam bang vat licu ¢6 hé so thain lim. mat bao hod

khong 1o ra mai déc ha luu:

2) Dip dat dat trén nén tham nude va nén dong vai tro VIN cia dap;

3) Bap ¢6 VCI dang tudng nghiéng hay 16i ¢6 kha nang chong tham 16n lam cho

luu lugng tham xudng ha hru rat nho.

Yéu cau doi voi VTN:

- P kha nang thodt duoc lugng nude tham qua than va nén dap:

Pam bao ha dudng hio hoi d¢ né khang tham 16 ra mdi doc ha lun theo yéu cau
on dinh chian mat doc ha luu.

- Truong hgp muc nude ha luu cat cao (khi thdo 10) va duong biao hoa tham [0 ra

mai ha Iuu thi VTN phai dam bao loai teir hién tuong dun dat & mai déc;

- Khéng dé xay ra x6i ngdm dat o than v nén dap;

- Khéng dé xay ra x6i ngdm ban than vat thoat nudc.

1.6.2. Cau tao va bo tri VTN

Tar nhimg ving khic nhau cua dap duuc sitdung cde loal VIN khac nhauw.

Deoi vdi ving long song, noi chan mai doc ha luu cioa dap ngap trong nudc, thutng
sirdung V'IN kiéu hd va gém cic loai dudi day (hinh 1-14),

a)

Hinh 1-14. Sodo VTN v long song
a) VIN lang tru: b) VIN gdi nghiéng: ¢) V'IN hén bop lang tru va ¢o1 nghicny,
1- duong bao hea tham: 2- tang loc nguoc; 3- lang wu dd;
d - d6 vuot cao cla dinh VIN so v MNITLL.
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@y VAN kiéu lang tru (hinh 1-14 aj: Loat VIN nay ¢é cau tao phan chu yéu bang
da do, duoc két hop thi cong dudi dang dé quay d4 cd tang loc nguge phuc vu cho cong
tic ngan dong 1ap song. N&u nén dap la dat it thadm nude loai hat min (dat sét, 4 sét. a
cat va cit nho) val gradian dong thadm di ra ha luu 16n. thi ting loc nguoc duge Tam o
hal phia no1 VN ticp xdc vai dat dap va nén.

Un di¢m cia VIN lang tru la ¢é d6 6n dinh cao vé méat chéng trugt va chong
song. Nhuoe diem ciia VIN lang tru 13 ton nhiéu d4 gid thanh cao, vi vay nén str dung
khi myce nude ha luw dao ddng it va vér do sau thich hop (theo tinh todn kinh t& k3 thuat).

b) VTN kiéu got ngliéng (hinh 1-14 b): Trong trudng hop khong c¢d nhiéu di o
viing xay dung dap thi sit dung VTN g6i nghiéng d¢ t¢t kiem da. Ngoar 1 VI'N a0
nghiéng ducce ding & vong hai bén bai song dé bao v¢ chan mai doc khi muce nudce [0
dang 1én. VN goi nghiéng ¢6 tic dung bao vé chan mai déc khong b truot nhung
khong ¢o tic dung ha dudng bao hoa.

) V'IN hon hop lang tru va goi nghiéng (hindt 1-14 ¢j: Hinh thic VIN hén hop
duoe st dung khi dao dong muc nude ha lun (MNHL) ¢6 gid tri 16n. nghia 1a do chénh
lech giita mice nude cao nhal (khi xa i tinh todn hodc xa 1o kiem tra) va mire nudc
thudmg xuyén & ha Iuu la rat 1dn (A7, cé thé 61 5 + 7 m, ¢6 khi ldn hon).

St dungr V'IN hén hop trong trudng hop nay (A7 1dn) & tict kaiem duge kho
luong di. nhung vin dam bao dé én dinh cao cita VIN, diam bao kha nang chong séng
Vi chéng dun dat ¢ mai doc khi MINHL va vi tri dudng bao hoa dang cao (thoi ki xa ).

Bé vuot cao d, cita dinh VIN lang try tén MNIHI. duge xac dinh cin cif vio tinh
toidn chién cao séng leo va 3o dénh mit nudc do gid, c6 ké dén cap cong trinh vit lay toi
thi¢u khong nhd hon 0,5 m. D6 véi VIN hén hop thi chiéu cao dinh lang tru dd con
phii k¢ dén dicu kién dan dong thi cong va lap song.

Chicu day cia VTN go1 nghiéng duoc xdc dinh bang tinh todn. twong ur nhu ket
val g co bao ve mai doc va co k¢ dén dicu kién thi cong.

Chiéu rong dinh lang try dd duoc 13y theo yéu cau thi cong (phu thude 1oai thict bi
thi cong) nhung khong nho hon [ m.

Poi vai viung dap ¢6 phéan ha luu khong bi ngap nude rong thoi ki khan thac thi su
dung V'I'N dang kin. nghia la VTN dugc bo tri sau trong day dap (hinh 1 15).

V'IN dang kin gém hai loai: hinh ong (hinh {-15 a) va hinb g6i phang (hinh 1 15 b).

V'IN hinh ong duge lam biang cdc ong bé tang hodc ong xi mang amiang ¢6 1o
thu nude & quanh than 6ng. VIN duge dat vai do doc nghiéng tir trong mép b ve phia
long song song song véi diay dap. Quanh cic ong thu nude c6 dap 1dp loc ngue.
Céch moi doan 50 < 200 theo chiéu dai 6ng thu nuée ¢6 2iéng quan trac. Mat cat ngang
cta VTN hinh ong duge xdc dinh theo ché do chay khong dp trong ong.

VTN ¢6i phang duoc ap dung khi cdn sém ha thap dudng bio hoid d¢ tang phan dat
duge L kho o gdn mdi doe ha luu, 1ang on dinh cho mar doc. Trong diéun kicn nhu vay
néu ding vat thodt nude 6ng doc phai ¢6 (161 dién {6n d¢ thodt nude va khong kinh te.
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Hinh 1-15. VTN dang kin bd tri sdu trong than ddip
¢6 phdn chan mdi doc ha heu khong ngap nuie
a) V'I'N hinh 6ng: b) VTN hinh géi phang;
l- dudng bao hoa: 2- tang loc nguge: 3- éng tiéu nude:
4- dai tap trung nude tham; 5- éng dan aude tham: 6- ranh thodl nudce.

VI'N 0i phang cé cau tao va thi cong don gian hon loai 6ng doc.

Vi tri cha VTN ki¢u kin (6ng doc hodc g61 phang) duge xdc dinh can ¢ vio véu
cau diéu chinh vi tri dudmng bao hod va yéu cau dam bio khong dé mai doc ha luu bi
(ham udt bai anh hudng cla tham mao dan.

Khong nén dimg VIN kiéu kin khi dap nam trén nén bi bién dang nhiéu.

Nhuge diém ctia VTN kiéu kin la kho stra chita khi bi hu héng.

139 chon sau vao trong than dap doi véi VIN kiéu kin khong qua 30 @ S0¢% chicu
rong ddy dap néu vat liéu than dap Ja loal dat sét, va khéng qua 25 @ 30% chiéu rong
day dap (k¢ tr ha lwu 1én) néu vat lieu than dap [a dat cat.

D6 dic doc cua dng dan nude tham tir rong VN kiéu kin di ra ha hru duge lay
trong pham vi i = 0,04 = 0,05.

Trong thoi gian gan day ngudi ta da sit dung kha pho bién loai VTN gém nhicu tang
nam ngang, nghicng hoac thing ddng dat sau trong than dap. Muc dich sit dung V'I'N
nhiéu tang 1a: 1) Dam bao on dinh mai doc thugng lwu dap bang vt liéu it tham khi mute
nuGe ho it nhanh; 2) Giam 4p lue ké rong va tang qud trinh ¢6 két trong dat Joai sét.

Ngoai hai loai VIN ki€u ho va kiéu kin con st dung VIN hén hop kin va hd
(hinh | 16) vdi ciu tao khidc nhau. twy thuoc vao diéu kién lam viée cy thé.

V'I'N hén hop g6i phang va géi nghiéng (hinh 1-16 a) duge sir dung d¢ giam chiéu
dar doun gor phang di sau vio rong than dap, déng thoi cho phép de dang kicm tra s
i vice cua VN qua ong tap trung nude doc theo chian mai doc dap.
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Hinh 1-16. Vdt thodt nuée hon hop

a) VIIN kér hgp g6i phang va goi nghiéng: b) VTN hén hop a6i phang vi lang try:
I- duong bio hoa: 2- tdng loc nguoc: 3- dd dé; 4- ang thodt nude doc chan mai doc.

Lo V'EN hon hop goi phang va lang tru duge dimg dé ha dusng bao hoid. khong
de dudng bao ho 1o ra mar doc chin dap  khi ha luu cé nude (hinh | 16 by,

Trong truéng hop dat than dip 1a khang déng nhat va di hudng, trong dé do tham
nwée theo phuong ndm ngang I6n hon nhicu ldn so véi phuong thang difng thi sit dung
V'IN thang dimg s& ¢6 hiéu qua.

Trén binh 1-17 1A VTN bo tri theo tang vae VIN (hiang ding.

MMIIB pne 1 — ¢

-
X
1 MND8™ 1199 e Va0
ML
Hinh 1-17. Cdu tao VI'N ddt sdu trong dap
a) Dap Kanasi; b) Dap Isk: ¢) Pap Vigario:
[- gia ¢ mai déc thuong luu; 2- VTN kiéu bang nam ngang:
3 VTN hdn hop lang tru va géi phang: 4- VIN géi nghiéng:
5- VTN thang diing: 6- chot bang bé tdng; 7- dat sét than dap:
8- 161 gilta bang dat sét.
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1.7.NOI TIEP PAP DAT VOI NEN, BO VA VOI CONG TRINH BE TONG

Dap dat, nén, be va cong wrinh bé 16ng 1a nhimg két cau khdc nhau, vi vay khi dip
tiep gidp véi cac két cau ndy can cé giai phap néi tiép dé tranh hién tugng dong tham tap
frumg va tang cudng doc theo duong ranh gidi 1ép xic, trinh hién tugng X6 ngam uép xuc
ey ton thal nude (v hé chita va cdc bien dang khong ¢6 11 cho 6n dinh ctia cong trinh.
1.7.1. NGi tiép dap vdi nén va bg

D¢ dam bdo su néi LEp chac chian. trude hét can lam cong tic don nén. chuan bi
hé méng dé dap dap.

Dot vd1 nen dd, can loai bo lap dia phong hoa da bi pha huay. v& vun, loai b lép
aluvi lang dong @ cac khe ndt, 1am sach bé mat ncn v.v... Cic ho khoan va ho dao dc¢
hhao sat dia chat nén can dugce 1ap kin bang bé tong hoac vita xi mang. Khi phat hien
cdc vét niit 16n trong dd cian lam sach va (ram kin bang vira xi mang. Nhirmg vat licu
chén ty nhién nhu cat s61 v.v... can phun ép vita dé dam bao yéu cdu chong tham cho
nén. Nhitng vét ndt kién tao ¢é phuong (U thuong lvu vé ha hru 1a bat lgi vé phuong di¢n
16n that (ham (gdy mat nuede ti hd chita), do d6 can ¢6 bién phdp xtt If chéng tham, vi du
phun ép vita. Phia dudi cdc bd phén cua dap duoc ciu tao bang vit liéu cé hé $6 tham
wong doi lon, vi du ném ha luu bang dat cat, thi phan nén da & dudi né néu by niit van ¢6
the khong cin xur li, boi vi da ¢6 két cau chong thim gong than v nén dap dat trude no.

Dot vat nén dat, n6i dung don nén 1a loai bo 16p phu thuc vat, loai bo 1dp dat ¢6 ré
cay. dat bi dao x6i & cic hang hoc cla con tring hay dong vat gam nham, v.v...

bit ¢6 ham luong chat hoa tan trong nudc hoac ¢6 ham luong chat hitu ¢o vuot
8161 han cho phép ciing phai loai bo.

Phan nén nam dudt VCT cua dap khong dong chat duge dao sau hon so v cic
ving Khic.

Néu lop dat nén & trén mat ¢6 cudng do yeéu hon vat lieu than dap, thi bicn phiip
boc bo s dige quy ¢t dinh trén co 56 so sénh vé kinh té ki thuat véi bicn phip tang hé <o
mii doc cua dap hoic bé sung 1dp gia taj dé dam bao on dinh cho ¢ong trinh néi chu ne.

Hinh 1-18. So do noi tiép dap voi nén (a) va bo (b)

{- than dap: 2- dudng mat 4t ur nhién; 3- duong vién ddy dap ndi vadi nén va b
Néu IGp bé mat nén la dat d¢ bi phong hoa, (hi phai ¢6 bién phap xir If khac phuc.
Bien phdp don gian va it ton kém ahat 12 sau khi don sach bé mat nén. tién hanh dip
ngay I3p dat than dap [én trén.
NI ticp vai dap vdi bo duge lam theo mai doc va bac hinh rang cura, tranh cde ¢ho
eay khue qua lén.
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Vi bo di déc ding, chd noi ticp can duoc bat mdi, 1am gd hay bac (hinh 1 18 b)
roi dé bé 16ng dé tao bé mit thich hop cho si noi tiép véi vai dap dit. Nhiing khe hep ¢6
1th¢ do viia xi mang hoac dap dat dam chat.

Trong pham vi no1 ip VCI va cic Idp chuyén ticp véi ba thi do déce cha ting
doan khong duoc [6n hon 75"

1.7.2. Két cau noi tiép

Noi chung. két can ndi tép diap véi bd va nén duge Tua chon g theo tinh chat dat
nén va dac diém cau tric cha céng trinh.

Khi xdy dung dap dat trén nén hiu nhu khong thim nuée nhu nén dat sét, nén da
chac thi v hiéu dap ¢6 thé dap true ticp 1én bé mat nén da dugc [am sach ma khone can
cic ket can chong thim ¢ ¢hd noi tiép. Trong truding hop nay neu la dap khong dong
chit thi chi can lam VCT clla dap ngam sau hon vao nén so vdi cdc ving khac. Néu dap
la déng chat thi lam bé sung thém chan khay cua dap cam khong san vao nén.

Dicu can leu v 1a phai dam chat va ki 1ap dat dap noi tiép véi nén de chong dong
tham tuép xtc. Do am cia 18p dat nay thudng lay 1-3% 16n hon 2i6i han am (8i uu.

Khi dip nam teén I6p nén thim nudc nhung cé chiéu diy khong 16n thi lam tuony
rang bang dat il (hdim nhu dat ca dap cam xuyén qua 16p nén tham hoac néu dap c6 VCT
(tusng nghiéng 161 giwa) thi kéo dai két cau VCT cha dap xuyén qua tang nén tham.

o
4l —
i Lt \ _
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Hinh 1-19. So do twong bién noi tiép cong trinh bé tong voi ddp dat

1- dudng mép nudc thugng luu; 2- cong trinh bé tong (dap tran, nha mdy thay dién...):
3- VIN: 4- dudng mép nudce ha luu; 5- tudng ngang: 6- wong bién doc:
7- canh thuong va ha luu cia tong bién.,

www yncoid vn www vneold vn www vncold vn www vncold vn www vnieold vn www vneola vn www vneodd vn

WWW vl

WWW I



www vneold vn

www vneold vn

www vneold vn www vncold vn www vncold vn www vncold vn www vneold v wwnw vneold vr

212 $O FAY KITI. % PHAN 2 - CONG TRINH THUY LGOI » TAP |

Néu nen dap 1a dat tham nude ¢é d6 siu Ién thi tudng bién duge lien ket van VO
dang man chong tham (ki€u 161 phun €p vita, tudng clr...} kéo dai dén téng khong tham.
Phan két cau nay duge nédi véi VCT cha dap tao thanh bé phan chéng tham chung thong
nhat. P cam sau ctia man chéng thaim duoc xic dinh theo tinh todn thim va thuong
khang duge nho hon 0,511, rong dé H la cot nude tic dung Ién dap (xem hinh 1 19 2).

V(T cua dap dang man hoac tuong nghiéng bang vat lieu khong phai 13 dat duoc
néi Uép vor cong trinh bé 16ng bang khdp néi mém khong thaim nudc, cho phép cac ket
cdu nay lin doc lap véi nhau.

DE dat dap néi tigp tot vai cong trinh bé tong, miit ndi tiép (am nghicng (v¢ phia
cong trinh dat) véi hé s6 mai nghiéng khong nhé hon 0,1, Dat ving tiep gidp duoe dam
ki ¢a chat, trong d6 dat loal sét dwoc 14y vai dd am cao hon 1 - 3% so véi binh thudng.

Trudng hop trong thin dap ¢6 hanh lang dé khoan phun xi mang hoic 6ng dan
nurde, thi cho noi 1iép cac ket cau nay vai dit dap duoe lam dudi dang ¢é cic gdr hoac
man ngan dé chong tham tiép xtc. Phin dat ucp gidp duge dam ki va chat

1.8. DPAC BIEM CAU TAO VA THI CONG BAP DAT
Pap dit vé ciu lao ¢ rat nhiéu Joal hinh khdc nhau tuy thude vio vat lieu xay
dung, vao dia chal nén mong, diéu kién dia hinh, thay vdn, khi tuong thuy van (dong
chay. séng ¢i6) va phuong phap thi céng.
Cau tric dap dat can cd vao ngudn goc hinh thanh duge chia [am 4 nhém chinh:
1) Dap dat duac xay dung bang phuong phap dap va dam nén. goi tat [a dap da
dap kho:
2) Dap xay dung bang phuong phiap do dat trong nudc, hay goi 12 dap dat dap uot;
) Dip xay dung bang phuang phap béi, goi tat [a dap ddt boi;
4y Pap xay dyng bang nd min dinh hudng. Loai dap nay thudng co cau tric hén
hop dat dd tuy thudc vao mo dat 6 hai bén sudn niii duge st dung dé 1am dap.
Moi loai dap (rong 4 nhém vira ké & trén ¢on ¢6 nhimg hinh thic cau tao riéng wy
thuoe vao cac di¢u kién cu thé. Duér day 1a dac diém ciu tao ciia cac nhém dap o
phuong phép th1 ¢ong khac nhau.

1.8.1. Dap dat dap kho
D¢ hinh thanh dap dat dap cén thue hién nhitng cong doan sau:
Khai thac dat ar mo dat;
- Van chuyén dat tir mo dén dia diém xay dung dap:
- Do dat, san dit thanh I8p ¢6 chiéu ddy déng déu theo tinh 1oan vi dam.

Tuy thuéc chat lugng md dat va diéu kién thi cong ¢o thé phai ticn hanh mor so
khiu cong vice bo sung nhu pha tron dat dé tao cap phéi hop 1i, tiGi nude hoac phot kho
dat de ¢6 do am toi uu, nham dat do chat lon nhat tng vét phuong nén dam vi <o lin
dam ¢4 loi nhat, du trir dat vao kho chifa d¢ phong thdi nét khong thuan loi khi khai
thic dat, v.v...
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T4t ca cdc cong doan néu & trén va khiau cong viéc bé sung déu duoc thue hicn
phéi hgp vii nhau, nham muc dich cuoi cung la dat nang suat thi cong cao, chat luony
cong rinh xay dung tét nhat tng véi chi phi nho nhat.

a) Khai thac dat

‘frudce khi 1lay dat d¢ dap dap cin béc bo 1dp dat mat khong thich hop. Ngoai ra
khi can thiél, (rén bé mat mo dat da don sach ¢6 the dap by vay dé ngan nuéc mua chay
dén [Am u6t vat lice. Néu mo dat 1a da hodc ira d4 thi ding phuong phap no min Lun
(o1 dat dé xie vat béu duge dé dang thuan loi. Khi can tron dat sét vai dit cit dé o cap
phoi thi cic loai dat nay nén rai theo Idp xen k& nhau theo i 1€ quy dinh tai khu vize (ron
ddl. sau dé mai xvic dit chuyén vao vi tri dap dap.

it khai thic 0 mo6 bang cdc loai mdy xtc hodc mdy da nang xtc va van chuycn,
Né&u st dung mdy xdc thi dung 6 16 dé van chuyén dén vi ti dip dap (dung 6 to tir do
trong tai 5 = 75 tdn).

Dat dap ciing ¢6 thé van chuyén bang xe ro modce tir di dong hay di dong nhe midy
kéo, bang xe lira hay hé thdng bang chuyén.

Khi khai Tegng dat dap 16n ¢6 thé diing mdy xiic nhiéu gau loai guéng, hoac hé
thong bang tai d¢ do dit vao cac phuong (ién van chuyén cho phép tao ra qui trinh dap
dat lién tye. Nang suat cla phuong tién boc xdc dit nhu vay dat 1di 1300 : 2700 m'/h.

Trong mat s6 trudng hop, hé théng bang tai duge trang bi mdy sang loc cho phép
loal bo cic hat 1on khong thich hop.

Neéu dap khong xa vi tri cdc mo dat va khoi lugng dat dap khong 16n thi ¢6 the
ditng may Ui hoac may cap dé vira khai thac vita van chuyén dat dén noi dap va van dat.

Vice c¢hon so do khai thac va van chuyén dat, chon thi¢t bi va phuong tién thi
cong dioe xem xét tinh todn so sdnh c¢é k&€ dén cac yéu o nhu loai dal, dieu kién thi
cong, cu li van chuyén, khéi lrong va thoi glan (ticn do) thi cong.

b) Pap dat

Cac cong doan dap dat gom: do dat, rai dat vi dam. Dién tich dap dat dugc chia
thanh ¢ déu nhau (khodng 2 + 4 &) vd ¢ mdi 6 1ién hanh cic cong doan dap nhu nhau.
Kich thude 6 18y theo loal thict bi thi cong va diéu kién thi cong.

Khi dap dat ¢é cdu tao hat khac nhau thi trong qué trinh san dat ti€n hanh dong
thai viee tron d¢ trdnh sy tap trung cdc dong dat hat Idn. Néu can thi¢t cac cuc dat hat
I6n s& duac loai bo.

bt do vao VCT duoc san déu theo 1dp nam ngang. con dai ¢ dap dong chat duce
san theo 18p ¢6 o doc nho (khoang 1 = 0,005) vé phia thuong hnu

Luu y rana do am chia dat trong qud trinh van chuyén, do va san ¢6 thé thay doi
¥ theo di¢u kién thai tiet, do dé can tinh dén dé diéu chinh hoic x Ii khi thi cong.

Tuéi am con ¢é tic dung tang sy licn ket giita 16p da dam vai 16p dat méi do vi
(a0 su phan bo déu vé do am theo chiéu cao cla 16p md1 san dé dam dugc chat hon

www vneold vn www vncold vn www vncold va www vncold vn www vnecold vn wwa vneold v

YW VI

WY VY



wwwe vncold vn www vicaold vn www vncold vn www vneold.vn www vncald vn www vncald vin wWwW VNCokd v

214 SO TAY KTTL * PHAN 2 - CONG 1 RINIH THUY 1LOL * TAP 1

Khau guan trong khi thi cong dap dat dap la dam. 16 chat (hict k¢ cua dit phai
dam bio dé dat dap c6 cusng do chiu lye cae, ¢6 tinh chéng bién dang va chdng thaim
O miuc 161 da.

Qud 1rinh dam co gidi duge thuc hién bang cic phuong tién va may dam khic
nhau (lan, nén, rung hoac hon hop).

Phuong phdap dam va thiét bi dam duoc lua chon tuy theo loai dat, diéu kién thi
cong va loai két ciu cong trinh.

¢) Chon thong s6 dam
Muc do dam chat eva dat dap duoc quy dinh can ¢ vao tinh chat cua dat. vi ui
ddt trong thian dap, tinh bién dang clia nén. két ciu dap, chiéu cao dap va cac chi tic¢u
kinh « - ki thuét.
Miic do chat ca ddt ¢é thanh phan hat nhat dinh dirge biéu thi bang mat do clia
dat kho py hoac do 1ong n (doi véi da do).
Dé so bo quy dinh dd chat cla dat dap ¢o the sir dung cdc chi dan sau day:
1) PO chat cua loai dat sét kho duoc x4c dinh gan diing theo cong thic:
P Pu(1-V)
pp = (1.27)
Py + Pd Wn
Trong dé:
P, P, - trong ting la mat do cla dat va clia nudc, g/em '
V  the tich khéng khi chifa trong 16 réng dat tinh theo 111¢ cha mot don vi the
tich dat, 1ay bing 0.04 : 0.06;
W, do am t6i wu theo ti 1é rrong mot don vi, 14y nhd hon 2 @ 36 cha do am o
£101 han lan.

2) Do chit cua dat cat va cudi soi kho duge 18y bang do chat cua dat ¢ mo:

3) Miic do chat cta da do phu thudce chit yéu vdo thanh phian hat va thong thuting
tiong (ing véi hé 56 do chat nrong doi 1, = 0.8 + 0,9. N¢u khong ¢d tai ligu veé
thanh phan hat thi sg bo ¢6 thé 14y bang n = 0,25 : 0,30;

1) Truong hop can gidi han do lin cda cong trinh va cdc bo phan cia nd dudi ic
dung cua trong luong ban than, do chit clia dit ¢6 the 1ay thay dor theo chicu
cao dap ¢6 k€ dén tinh nén clia dat.

Do chat duge chon phai dam bio 6n dinh cia méi déc, con do bich dang cla
cac bo phin rigng cua dap va do thim nude qua ¢ong trinh phai nam trong gidi han
cho phép.

D6 am 161 uu ¢6 thé xdc dinh duge trong diéu kién phong thi nghiém theo phuony
phap Proktor

Két qua thi nghi¢m mo hinh dam dé xdc dinh do am 31 uu duoc mo (4 tren
hinh {-20.
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12
v

Hinh 1-20. Puiong guan hé cong dam dat véi do am
[~ cong bo ra (258 kGm): 2- 168 kGm (1.68 Kjun):
3- 84 kGm: 4- 42 kGnr;, 5- 21 kGm:
6- 10 kGin: 7~ duong cong dé am (Si han.

Po6 am tng véi dinh ctia mdi dudng cong 1a d6 am t6i vu theo phuong phap dam
duge xem xét.

Po am 101 v duge kiém tra lai trong diéu kién thue (€ bing dam thr dat tai hién
(rugng. Cac phuong tién dam hién tai cé thé daty, = 1,6 + 2.3 T/m" (dat béo ¢6 (i 80 v,
nhd, ¢on tri s6 1dn tng véi dat dinh ¢6 14n c¢ac hat tho nbu so0i, san).

1.8.2. Dap dat dap trong n &c

Dip dit trong nudc hay goi 1a phuong phap dap udt duge st dung & viing ¢6 loyi
dat 16t (hoang thé).

Phuong phip dap dat trong nude ¢6 thé sit dung dé dap dap vi cdc két can chong
tham nhu (wong nghiéng, san trude, 161 gitta cia cac cong trinh diang nudc.

Uu diém cia phuong phap dap wot la:

- Cho phép st dung cic loai dat khé dap chit bang ciac phuong phap thi cong khac;

- Cho phép tién hanh xay dung theo cong nghé thong thuong trong mua mua ma
khong doi hoi them bién phap x( 1i bo sung néo.

Chat luong thi ¢ong cha dal dap uét [d dam bao ca vé do chat cling nhw inh
chong tham.

bat dap dugc rai theo 1dp vao trong cdc 0 ¢6 nuGe goi 1a cde ao nhan 180 ¢ b
vay. hoac vao phan long song nuée khong chay.

Chicu day Iép didp bing dit cdt soi nén 1y trong pham vi 4 + 10 m, bang dat cat
1Ay dén 4 m, con dat & sét - 18y (61 2 m. V3i ddt 4 sét nang va dat s¢t thi chicu day lap
dap lavior da la 1 m.
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Kich thude cia mdi 6 dap trén binh dién tng véi chiéu day I6p dap da chon duoc
xac dinh trén co s& sac cho khoi lwong dat ddp trong mol 6 tuong Gng vél nang suat
trong mot ca lam viée cha phuong tién thi cong dwoe st dung.

Do cao cha bo vay duge 18y bang chiéu day I6p dat dap. By vay duge dap bang
phuang phip khé va sir dung cling loai dat dé dap udt & trong 6.

Mii doc bo bao 13y bang mai doc ty nhién coa loai dat sir dung.

Truc bd bao ciia 1&p dip sau duoc dich chuyén mot khoang bing b > 21 so v&i truc
cha b 6 da dap dat trude né, trong dé 1 la chiéu réng day cda by bao.

Khi dap 161 hoac tudmg nghiéng thi sit dung ddt lam tang loc A& dap bd bao
doc, trong dé bé mat va mai b&y bao doc dugc dip phd mot lop dar nhir dat dime de
dip VCT.

Cong tic do dat trong nude can duge lam khan truong véi cudng do cao va licn
e dé ¢6 chat lugng dong déu, han che sy truong nd va tan ra dat. Loai dat dap phai ¢é
¢ 56 bio hoa nude khong 16n hon 0,75 + 0,85, mat khac do am cua dat khéng duoc nho
hon d¢ am & gi6i han lan.

Trén hinh 1-21 gidi thicu dap Palo - Korsk thi cong bang phuang phip dap dat
trong nudc.

Hinh 1-21. Pap ddt dap trong nudce Palo — Korsk

i- ¢4 d6 trong cdc 6 bao dé gia ¢6 mai doc; 2- lang tru d4 va da nho:
3- da dam va da cudid =25 : 80 mm lan v6iséid — 3 mm:

4- nén bai tich cudi soi; 5- 4 cat;

6- cdt 1dn 1an s6i: A-B-C-D- thit tu thi cong dap.

Dap dat dap trong nude tiét kiem duoc thiét b ddm nén (so vai dap dat dap bang
phuong phip dim nén) va cé thé thi cong trong diéu kién thdi ti€t ¢6 mua nho. Tuy
nhién dung trong kho clia dap tuang déi thap, 4p luc ké rong kha cao (doi vai dat dinh
va dat hat min), cho nén mdi déc cia dap thudng thoii. khai luong tang 1én, thoi gian
thi cong kéo dai vi cudng do dap khong 1dn.

Pap datl dap trong nudc thich hop trong diéu kién thi cong & ving ngap nudce hoac
¢O sdn nguon cAp nude voi chiéu cao dap khong 16n. Phin dat dap trong nudc thuong 12
dong chat, néu ¢ nhiéu loai dit thi nén trén véi nhau dé tao hon hop vat liéu dong deu.
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1.8.3. Pap dat boi

Qud trinh hinh thanh dap dat boi gém hai cong doan chinh: a) khai thic va ¢im
chuyén dung dich dat bun; b) béi.
a) Khai thac diat 6 mé va cung cap dat vao 6 boi

Phuong phip khai thic dit duge lra chon phu thude vao vi (ri mo dal so vai cao
trinh mue nudc dé xac dinh dung dich dat bim va cu li (khodng cach theo bimh dién) k¢
tir md dat khai thide dén noi boi. Co hai phuong phédp chinh 1a khai thic dudi nude (bang
tau hit bun hay 1au cudc) va khai thac trén kho (bang sing phun thiy hre). Dung dich
bin cétilé 1:7 : 1:10 (mét phan dat ¢é bay dén mudi phin nude).

Pat bun khai thic dudi nude duge dua dén vi i bor bang duong ong ap lue. Khi
khai thic ddt tren kho thi vat liéu khai thic ¢é thé chuyén dén vi tri boi biang ong ¢6 dp
hoac tu chay trén mang hay kénh ha.
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Hinh 1-22. So do khai thdc dit trong mo va chuyén dung dich dat bin din vi tri boi

- mo dat: 2- thiét bi dao dat trong nude (tau cude); 3- dng dan nude bim loai ¢é ap:
1 o boi. S-sting phun thuy luc: 6- mdng hoac kénh tu chay: 7- tram boin:
8- viing dat khai thdc trung gian.
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Trong trudng hgp mo dit nam ¢ vi tri dia hinh thuan loi, cé thé sii dung phuong
phiip x6i khong ap dé khar thac dat (chi yéu dugc ap dung cho loai dat dang 4 sét hoac
4 cit). Truong hgp nay dat duge khai thic bang phuong phap x6i bt dong chay khong
ap c6 van tdc can thiét va chuyeén dén vi iri béi duéi hinh thiic nr chay.

So d6 thue & thudng sir dung dé khai thic va van choyén dat boi bang co gid
thuy hue duge gidi thidu tren hinh 1-22. gom 4 trudng hap chinh:

1) Khi mo dat nam & long song hodc trén bar bor ¢é cao do thap hon dinh dap thi
dat duoc khai thic bang tu cudc va chuyén dén vi tei bai theo dudng ong dp luc (hinh
[-22 a):

2) Khi md dat nam cao hon dinh dap va gin dia diém xay duag thi dat duoc khai
thdc bang sing phun thuy luc réi van chuyén dén vi tri bai bang 1w chay: & gan noi khai
thic dat van chuyén trong kénh ha. ngoai pham vi viing khai thac dat duge chuyén irén
mang hoac trong duong éng (hinh 1-22 b).

3y Khi mo dai ¢6 vi i thip hon dinb dap va o cich xa song (hi dat duoc khai thac
bang sting phun thuy luc, dung dich dit ban dugc chuyvén dén noy boi bang Gng ¢6 ap
(hinh | 22 ).

4) Truong hop cin teon dat 18y tir nhién mo khac nhau hodc ma dat & rat La dap,
thi ¢6 th¢ su dung phuong phap khai thac vi van chuyén dat kho dén dia diém gan dap
bing cdc phuong tién thi cong nhu ddi véi dap dat dap. Tai day dat kho duge do xuong
bai tron dé tao dung dich bdi va chuyén dén vi tri boi bang tu chay (frong mang) hoac
ong ¢o ap. tuy vi vl b tron so véi dinh dap (hinh 1-22 d).

b) Qua trinhk boi va phwong phip boi

Tuy theo cau tao dap can dat duogc, cong tic bdi ¢6 thé thye hién boi i hai phia
thuong liru vi ha luu (d€ hinh thanh dap cé 161 gilta), hoac tir ha luu (d€ hinh thanh dap
c6 wong nghiéng). Qua uinh bai ¢é thé duge tién hanh véi cic ong dan dung dich boi
dat trén h¢ thong dan gido hoiac khéng ¢ dan gido.

P N
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Hinh {-23. So do boi tix trén dan giao
1- bty bao nang 1én dan cho moi tang boi: 2- mai dac thiet ke
3- mang phan phoi dat boi; 4- ong cdp dung dich dat boi:
5- miéng 16 1ap van: 6- din gido d€ dat éng cip dat boi:
7- bii boi: 8- hudng chuyen dong clia dung dich dit bo.
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1) Ph ong phap boi tir trén dén giao

Cic ong phan phoi dat boi duge dat rén hé théng dan gido bing 26 hoac kim low
G do cao ti S m. Po cao clia mdi tang bor duoc quyét dinh bai vi tri dat dan gido. O mat
dudi ciia 6ng phan phai ddt béi cit cich khoang 6 m ¢6 mot 16 dudng kinh 150 @ 200 mm
¢6 lap van diéu chinh déng md d¢ cap dung dich dat boi (xem hinh 1 23).

Pé phan phéi dung dich dat bai dé dang hon, ¢é thé sit dung méing bang g6 hoac
bang kim loai cho dung dich dit bl chay thco méng, trong qua trinh rai dat béi mang
phan phoi s¢ duge rit ngan dan. Khi do cao dan gido khong I6n (hi khong can su
dung mang.

Khi can tao mat cat dap ¢6 18i gitra bing loar dat khong déng chat thi ¢d the i
dung phwong phdp boi trén dan gido véi hé thong dan gidao dung & hai phia mar doc dap
(hinh 1-24).

Hinh 1-24. Boi trén dan gido dung o hai phia mdai déc dé hinh thanh ddp 10§ gitru

a) Mat cat ngang dap: b) Mat bang.,
[- piéng tiéu nudc: 2- b bao: 3- ong (ap trung vi thodt nude:
A- o lang: S- ving trung glan: 6- lang ry bigi, 7 16 xa dung dich béi:
8- ong dan dung dich béi; 9- dan giao.

Pat ditng dé boi dap cé 161 giira thuode loai khang déng chat véi hé sé < 3 @ A,
co chita du 6 luong hat min (d < 0,05 mm khong qud 15 = 20%) va hat tho (d >0, @ | nim
v 101 50 = 60 mm khong qua 15 + 20%).

Can 120 hat vat liéu trén mat ¢it ngang cua dap dién ra theo thit w tr 16n dén nho
do qua trinh wy lang dong phu thudc vio do tho thuy luc cba hat. Phan trung (am gom
cic hat min (¢6 dudang kinh nho nhat) sau khi ¢6 két s€ [a 160 gilta ena dip.

Nude trong duge tiéu thodt mot phian do tham qua cdc ling tru bién, con phan cha
yEu 1ran qua hop gd bo tri trong ao lang goi la gidng ticu nude, Wr dd ¢o Ong Lap trung
thu nude tiéu va dan ra ngoai. Trong trwdng hop can thiét cd thé sir dung bom d& bom
hadt nude ra ngoai.
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Chieu rong clia ao lAng dugce xdc dinh bing tinh todn, can i vao loai vat licu vi
kich thude 161 thiet k€, trung binh bang (5 = 20% chiéu rong diy dap tai cao do xem
xét. Chiéu rong ao Jang cé thé dat duge bang diéu chinh qua trinh thu va thodt nuée
trong ao lang thong qua vich dat § giéng tiéu nudc lam viée nhu cac phai.

Chiéu rong 161 thi€u ctia ao lang duge quy dinh sao cho cdc ¢d hat d > 0,005 mm ¢&
the lang kip (rong ao trong qué trinh nudce bun di dong, con cdce hat d < 0.005 mm duoc
thu vao giéng Ucu va thdo ra ngoai.

Véi muc dich day nhanh qué trinh ling dong va toc dé xay dung dap, ¢o thé loai
bo cic ¢o hat d < 0,05 mm, tham chi ¢ hat d < 0,1 mm.

Chiéu dai can thiét dé hat ling dong trong ao (L) ¢ thé tinh theo cong thie:
v
L,= ™h (1.28)

Trong do:
v,y - VAN toc trung binh cta dong chay trong ao;
w - do tho thuy luc (t6¢ do lang clia hat trong nurde tinh) cua cdc hat ¢ lin
nhat cin thio khoi ao lang;

h - d& sau nudce trong ao.

So bo ¢d the 1ay gid tri w déi véi dal cdr tiry thuoe vao dudng kinh hat nhir sau:
d. mm 0,005 0.1 0,13 0,3

g

W. cm/s 0,173 0,6 Lo 3.0

Phan dinh dap do kich thudc bé rong nhd khong du de 1ao ao lang thi ¢6 the dap
hang phuong phip bdi khdc hoac dap kho.

Qua trinh bai thuc hién cho timg doan v&i chiéu din 200 - 400m hoic ldn hon.
Nhirng cot dimg clia dan gido s& o la1 trong dat, con cic thanh giang duge thdo dan theo
16¢ do dang cao cnia dat boi.

Trén hinh 1-25, a gidi thiéu mat cit ngang cla dap dal boi Minghetraursk ticn
song Kura (Iién Xo cii) ¢6 131 gitra vai do cao 80.5m. khoi luong 15 trcu m', duok dap
bang pmrong phiap khéng dan gido. Nén dap (a loai dat chac & ving ¢6 dong dal cap 8.
Dap duge xay dung nam 1956. vat lieu 1a dat cdt $6i duoe 3yt mat 86 mo va chuyen
chd dén i tri dap dap bang dudng xc lta. Tai gan dap cac loai dat dudgc tron bang may
tron dac ching, sau dé duge bom vao noi boi bang duong dng cé dp. Su phan bs thanh
phan hat ghi trén mac cat dap bang cac duong ditt doan, kich thudc hat ghi & hinh 1 25,
b. Qud (rinh [am wiéc cila dap cho thay 1ai gitta da ticu hao duge 70 - 80% cot nude tac
dung cia dap. Vat thoat nudc (VTN) trong dap ducc lam bang cac 6ng bé tong lap ghép.

[Tu diém cha phuong phap boi tir trén dan gido 1a kha nang tao ra su phan bo déu
dung dich dat boi theo bé mat, khi nidng 2idi han cuong do bai khi bot loai dat hat min
nhu & sét. 4 cat.
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Nhuogc diém cla phuong phap dan gido la: ton nhiéu vat héu kim loai (khong it
hon 1,5 m* kim loai cho 1000 m' dat boi); t6n nhi¢u nhan cong d¢ xay dung dan gido.
khé dap b bao gan vi tri dan gido, cong tic lip rdp dudng éng phin phat dung dich bai
cling nhu cong viéc diéun khién qui trinh bdi kha phic tap. Do nhimg nhugc diém nay
ma phuong phip dan gido trude day dugc dp dung phd bién thi hién nay bi han che

tat nhicu.

00
__ [ 1§ i ' 1 li[ 1 ; »pr"
1 L _ prd » ji] It 1 T :7 i
2 : !
- T il T .
L — — / 7 A »
4 I 'L\'JJ‘ ,/ L
131 S 17 p s A 1 L
[T r J 4 y, -
IS a4 ’ SR 1 _ LE+
4 ™ .
— =M - ‘s B - J,;
" o p 7 '
8t 7 1 4 AL a
. 1. L & b
. 7 TTTTobbs
il mamisare dmmann bt
HA ~ AERIasS
=~ T~ it LI I

Hinh 1-25. Dadp ddt boi Minghetraursk

a) Mat cit ngang: by Dudsing cong trung binh thanh phan hat cua ddt dap:
1- 131 dip: 2- ving trung gian: 3- lang try bicn:
A1.5- VIIN va ong thodt nude: 6. 7- dé quay:
§- chan khay bang dat sét vt hé khoan phun vao nén:
9- dudang vién dap giai doan maot:
10- dudng trung binh thanh phan hat cia dat & md khai théc.

2) Ph ong phap bbi khéng c6 dan giao

Qua trinh boi theo phuang phdp nay duge tién hanh tip trung tir 4ng phian phoi
dung dich bun dat ruc tigp trén dat da boi xong cach ddy by bao (dé quay dot 1)
khoang 5 - 8m (xem hinh 1-26). (jng phan phai ¢é cau ao dang lap ghép nhanh timyg
doan (¢4 moi ghép nhanh). Trong qud trinh béi, 8ng phan phdi dung dich bun duge noj
dai them hoic rdt ngan lai nho cdn cau van chuyén dé thio lap éng. cho phép cong tac
boi tién hanh lién tuc.
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Hinh 1-26. So do phuong phdp boi khong c6 dan gido
1- d& quay dot mdt: 2- cac ba bao phuc vy thi cong gial doan sau:

3- vi tri 6ng phan phéi dung dich khu nit ngan: 4- can truc: 5- méi doc thiét k&,
6- vj tri éng phan phai khi ndi dai thém: 7- hudng chuyeén dong cua nuée b,
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Chiéu day I6p dat boi phu thude vao loai dat va cong suidt cua phuong tien khai
thic dat, thuong trong khoang 0,15 @ | m.

Phuong phip boi khong ¢6 dan gido cho phép co gidi hod cao cong tic bol va nct
kicm sat thép so véi cac phuong phap khdc, do d6 hi¢n nay duge dp dung pho bién nhat.
T'uy nhién n6 khong phi hop cho viée boi dap ¢6 mat cat hep (bé rong chi 5+ 10 m).
ciing nhu bai loai dat sét, vi khong thé di chuyén cau truc trong dit bun s¢ét khi thue
hi¢n boi. V@i dat loai cat va phuong tién khai thac dat 1a tau cude loai 300 : 40 va
500 + 60 (cua T.ién X6 cii), thi Idp dat boi ¢ do day 0,6 = 0,7 m tng v&i qua trinh kéo
dii ong phan phai v o day I6p 1a 0.2 : 0.3 m khi rit ngan dng phan phéi bin.

3) Ph ong phap béi ¢o cft chéng

Phuong phap nay cho phép xa dat bun tap trung tir cudi 6ng dan nudc bun, houc
rai déu o pham vi rong hon. tir mot s6 (3 -4) éng xa dit so lc nhau & khoang 1/3 /4
be rong mit cat ciia doan thi cong bai (hinh 1-27). (A'jng dan dung dich dat bor dad cich
4 5 m so véi day dé quay, teén cdac cor d3 ¢6 do cao < 1,5 m va duoc chon vao trong
lap dit da bai xong & do sau 0,5 m.

Chicu day cua 16p dat boi o phuong phdp nay la ) : 1.2 m.

Sau khi bai xong méi 1dp, céc cot chong duge rit Ién dé dung cho lap bét sau.

Phuong phap boi ¢6 cot dd ong phan phoi bin thuoce loai trung gian gidra hai
phuong phap bt ¢é dan gido va khong ¢6 dan gido.
¢) So do hudng boi
1) B36i tir har phia th ong va hal u dap

Phdong phdp bol tir hai phia duge st dung dé bol phan diap nam trén muc nudc,
doi voi dap dong chat va khong déng chat. Phuong phdp boi ¢6 thé tir trén dan gido, trén
cot chéng hodc khong cé dan gido. Khi boi khong ¢6 dan gido thi 6ng xa bin dat ¢ gan
bién cua mdi doc, song song vdi truc dap. con dat bun dugc cap ra tir mat bén hong cua
ong (xem hinh 1-27 a).

2) 80 do boi tir mot phia

So dé by tir mot phia ¢6 the duge ap dung dé dip phan dap O dudi nude va ¢ trén
kho. Phuong phdp bai & trén muc nude v tir mot phia ¢d thé ¢6 ao lang hoac khong ¢6
40 lang, va thuc hién vl h¢ dan gido da hay khong ¢6 dan gido. Khi boi khong ¢é dan
@140 thi dng phan phai dat bun dat & phia médi doe ha luu nhu teén hinh 1-27 b, Uruomy
hop can thiét ¢ the dap d¢ quay o phia thuong luu (bd1 phan dap duéi muce nude), hoae
dap cdc bd bao n&u boi phan dap & trén murc nudc.

Dai vt truomg hop boi tr mot phia ¢6 dong bin chay ty do, thi khu vuc thuong
luu s¢ hinh thinh cdc hat min véi hé s6 tham nhé (do qué trinh ling tu nhién theo quy
luat phan tdng, phu thudc vao do tho thuy lue cta hat).

Uu diém ctia s8¢ d6 boi tr mot phia so v6i sg do bai tir hai phia [ khang cin
hé theng thdo nude, toc do thi cong cao hon va giam duge khoi lwong cong vice dap
b bao. Tuy nhién, vi khong ¢d b bao nén mai doe s€ thoai hon. do o khai luong
(th¢ tich) dap s¢ 16n hon.
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Hinh [-27. So dé béi co 6ng xd ban ddt so le nhau trén hé cit di

1- bo bao; 2- cic cot d&; 3- mai doc thigl ke

4- dng phan phoi dat ban: 5- hudng chuyén dong cla dat bun.
3) So dé héi theo hinh ban co

Trong tiusny bop nay cac ong phan phoi dat bun dugce bo tri trén toan chicu rong

dap. Sau méi 1dp bdr ciac ong dugc nang lén va dat g vi tri khoang gitia hai truc ong cua
1op dudi vira duge boi xong. Phuong phap boi vdi so do 6ng dat trén khap chiéu rong
dap dwoc ap dung dé xay dung dap déng chat bing loai dit ¢6 cdc <& hat khic nhau,
O day khong hinh thanh ao lang. Ciu trdc thanh phin hat khia dong déu trén mat cat
dap. 'T6c do thi cong kha cao, nhung doi hoi s6 luong éng nhiéu hon (hinh 1 28 a).
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13- DAP DAT DA 273

4) So db béi tinh tién lan dan

S0 do bai tinh tign 1an dan duge su dung chu yéu dé dap phan cong trinh nan
dud1 nudce. Dong dat bitn duge xa W miéng dng dan, trong d6 dng dat tryc ticp trén 1Gp
dat mdi béi xong va duoc ndi kéo dai thém trong qua trinh boi (xem hinh 1-28 b).

N¢cu xay dung dap boi & phan nam dudi muc nude vdi loai dap co 101 guta, thi tién
hanh bdi phan thuong lwu va ha luu trude, sau dé mai do vat liéu it tham vao phin trung
tam dé tao loi gira. Trén hinh 1-29 gidi thiéu nhitng 50 dd phd bién trong xay dung dap
dat hot.

Hinh 1-28. So dé boi hinh ban co (a) va ldn ddn tic dau bo vao trong (b)

1- 6ng dan dat bin: 2- cdc ndn boi: 3- lang rru thodt nude.

d) Dy bao thanh phan hat dat trong dap dat boi

Muc dich du bdo thanh phan hat trong mat cat ngang cta dap dat bor la d¢ «ic
dinh tinh chit co If va tinh tham cia vat licu duoe cdu thanh trong cdac khu vue khic
nhau cua cong trinh.

Sir thay doj thanh phin hat trong qua trinh bdi 6 lién quan dén vice thai bo cac
hat min va sy phan tang thuy luc clla cdc hat doc theo bai boi.

Khi xdy dyng dap dong chat bang dal cat co hé so phan hat Ky, < 2.5 va
Koo < 3. th su phan ting hiau nhu khong xay ra ma chi ¢d su thay doi v¢ cau tao hat
50 VoI dat 0 mo, do cdc hat min bi loa1 bo trong qua trinh bor. Thang thudng ¢ic hat co
d < 0.01 mm s& loai bo hét con hat ¢c6d =0,01 : 0.05 mm duoc loai bo mot phin.

Doi o1 diap khong dong chat thi ngoai viée phai loai nhitng ¢d hat rat nho, con
phai chi ¥ d&n su phan hat vé thuy lyc trong mat cit ngang cia dap. O dap 181 giita, cho
phép cac hat sét co dudng kinh d < 0,005 mm dwoc chiém khong qua 20% tdng kha
lugng hat v6i muc dich day nhanh qué trinh ¢6 két cha hat sél.

Nén xdc dinh thanh phan trung binh cua hat dil ¢ cdc lang tru bén va o 101 gitia
cua dap khong déng chat. Ngoai ra khi can thiét, ¢é thé xic dinh cau tao hat ¢ cac viny,
Il'lll'lg glalL
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Hinh 1-29. Nhitng so dé pho bién dé boi ddp

a) + d) Phan trén mat nude: e). f) Phan dudi nudc:
[- a0 lang: 2- piéng thodt nude; 3- ong phan phéi dung dich dat boi:
4- by bao: 3- ong thoat nude: 6- 6ng tap trung nude thoal:
7- dan dd éng dan nude bun: 8- nén boi tich:
9- lang try thodt nudc: 10- ving 130 1061 gira,
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Viéc du bao thanh phan hat duoc thuce hién trén ¢o sd@ boi thi nghiem. Dot vai dap
cap 1, cong tac boi thi nghiém la yéu cau bat budc. Déi v6i dap tir cap 11 1ra di ¢6 the du
hdo bang phuong phéap tuong quan hoac cic phuong phap gan diing.

‘Irong truting hop dap dap boi tir hai phia thi ¢6 thé sir dung phuong phap sau day
de du bao thinh phan hat ctla dap.

Cho trude ¢d hat nhé nhat can gilt lai trong than dap sau khi boi, vi du hat ¢6
d,,.. = 0.005 mm (diém c trén hinh 1-30). Xoay dudng cong AB thanh phan hat ctia mo
dat quanh diém A cho t&i khi né ring véi diem C ta ¢6 dudng cong AC. Dudne AC s
dac wrung cho thanh phan hat trung binh cia dat trong dap boi. Doan CC 1a u ¢ phan
tram hat dat bi loai bo. Tir diém D itng v&i cd hat d  ké dudng thang ding DE. Xoay
dudng cong AC quanh diém C cho t6i khi né gap diém T ting véi 85% thanh phan hat
(diém F 1a giao diém dudng nam ngang 85% thanh phian hat gap dudng thang dimg
D). Ké duong CF ta ¢é duong CT'M 1a dudng thanh phan hat trén troe 181 gifta coa dap
Pudng thauh phan hat 3 mat ngoai cia mai ddc cia cdc lang tru hién duoe xie dinh
bing cach xoay duong cong AC quanh diém A cho t&1 khi n6 eap diem K tren duomg
thiing diing DIS dng vdi (5% thanh phan hat.

o
G

[
(=%
n

mn 3 LI d mm

ITinh 1-30. Po thi xdc dinh qud trinh xdp xép hat khi boi
Thanh phan hat cia dat boi & khoang cich x ndo dé ke tir true dip ¢ the xac dinh
theo ¢ong thiee:
d, =(x/B)’(d, -d,)+d, (1.29)
Trong dé:
d,. - duong kinh hat ¢ng vér ti 1& ham luong 1 trén khodng ciach x k¢ tir (ruc dap:
B - mot nia chiéu rong ddy dap:
d,, va d,; - duong kinh hat dng vdi ham luong 1 theo dudng cong thianh phan hat
trén mai doc va trén trye dap (duong AN va MC trén hinh | 30).
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Két qua thue nghiém che thay trung binh ¢6 khoang 15% ¢d hal cua vimg 161 ron
vao hai lang tru bién, trong khi dé lai cé khoang 15% ¢ hat cda lang try bién tham
nhdp vao ving 161 gilta.

Hinh 1-31. So do thdm trong thoi gian béi dap

1- nén la & sét; 2- nén cat; 3- ao lang.

Sur can thiét phai tinh thaAm trong thoi gian béi 13 d¢ kiém tra 6n dinh cua dap
trong qud trinh boi. Ludi tham c6 thé vé bang phurong phap dé giai.

Cau 1a0 thanh phan hat ¢6 thé duge diéu chinh nham dam bao toc do xay dung
dap va yéu cau on dinh ciing nhu chi tiéu kinh € cha dap.

Tée do phit trién vé chiéu cao clia dap theo kinh nghiém thuc té thudng khoang
0,1 - 0,25 m/ngdy dém. .31 dap tén mat ciat ngang cd thé ¢6 hinh dich dac, nhimg ¢
gang tranh hién tugng ludi nhon, trong dé ném cdt an sau vdo phan ol gay nguy co
thim xuyén cat ngang 161 (khu vuc a trén hinh 1-32).

Hinh 1-32. Dang mdt cat ngang cia loi dap ddt boi co thé xdy ra lrong thuc té

a- 1udi cdt an sau vao 181 hat sét; b- 1udi hat s€t hay i sét nam trong ném cdt.

Hién tuogng hinh thanh cac ludi cét la do tée do dong chay dat bun qua 1n, vi vay
bi¢n phidp tranh xuat hién cdc ludi nhon nay la giam 6¢ do dong chay bang cich di
cdc 1am chan trén dudng chuyén dong cla dong bin, hoiac di¢u chinh luu luong ciia
dong bim. Bicn phdp han ch& su hinh thanh tdi $ét trong ném ¢t (¢dc viing b trén hinh
I 32 duoc thue hicn bang cach khong chd (diéu chinh) bé rong cua ao lang hoac dicu
chinh muc nude (rong ao ling.
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Cong tic kiém tra vl giam sat qud trinh boi 12 hét sic quan trong, nham dam bao
su on dinh v bén vitng cua dap. Cong tic kiém tra thanh phan hat dugc ué€n hanh cho
ca mo dat - noi cung cap vat liéu xay dung dap va than dap. Ngoai viée kiém tra thanh
phin hat coa dit, can kiém tra do sét cha dung dich bun, do chat cua dat dap sau khi bo
(xdc dinh trong Wwgng thé tich cla dat). Tien hanh theo dor qua trinh boi d¢ xidc dinh sy
bién déi cac théng s6 bol (do sét, do chat) theo thdi gian, xdc dinh su thay doi kich
thudc 161 theo chicu cao, theo ddi qua trinh nude thim trén cic mat doc va trang thai on
dinh cta mar doe. Vice kiém tra dia ki thuat duge thuce hién bang phuong phip ldy mau
(ot mau cho 300 - 600 m~ dat) va xdc dinh trong lugng the tich, trong luong riéng cia
dat, xdc dinh do am, thanh phan hat, hé s6 déo. Ngoii ra, viéc kiém tra qua trinh ncén
chat ctia dat dap dugc tién hanh bang phuong phap dung cdc moe cao do dang cic cot
reper chuyén dung, dé cao dac dinh ki theo thivi gian hoac phuong phip dien dung.

So sdanh dap ddt boi voi dap dat dap kho
Dap ddt bot ¢6 cde v diem sai.

1) Cudng do xay dung dap kha cao (thuce (€ da dat duge 200.000m” dit trong mot

ngay dém);

2) Cho phép xay dung dap khong phai hit nude ho méng;

3) Thiét bt ca khi don gian, khong ddi hoi cic mdy dao xidc 1dn ciing nhu 6 10 van

chuyén trong tii 1dn;

4y ft nhu ciu nhan luc;

5) Théng thudng don gid xay dung it hon so v8i dap dat dap, nhii 1a khi khoi

luong dap thudc loai 16n (theo s& liéu tong kétl cta Lién Xo cii thi don gid dap
dat bdi nho hon 20 - 30%).
Nudoe diénr cva dap deat boila:

[) CH yéu can cao hon vé thanh phan hat clia mo dat,

2) Ticu thu nang lugng Ién hon, dac biét trong truong hop van chuyen dung dich

bun bang ong ap luc;

3) Nhu cdu sit thép [6n hon (Ong din. mdng, cdc Sng phan phoi v.v...), cdc moi

noi ong thudng dé hong do bt mon.

www vacold v www vheold vn www vacold vn www vneold vn WWW vNeold vn wiww vneold v

WWW Y

SN VI



34 SOTAY KTT1. * PHAN 2 - CONG TRINIT THUY LG+ TAP |

Chuong 2
CHON TUYEN VA BO TRI CONG TRINH

Bién soan: TS. Nguyén Pinh Tranh

2.1. TUYEN CONG TRINH BAU MOI THUY LGOI
2.1.1. Cac khai niém vé tuyén
a) Viing tuyén

Trong giai doan quy hoach bac thang cdc cong trinh thay lor - thay dién trén mat
dong song, cé khi con goi 14 so dd st dung tong hgp dong song hay thuyét minh tong
quan vé st dung tong hop song, ¢in xdc dinh ving tuyén cong trinh.

Ving tuyén ¢ong trinh bao gém moét doan song tuong doi dai. trong dé c6 the
chon mot 56 tuyén dai dién. Do trong bude nghién cdu tinh todn nay chua cd nhimg tai
hicw khao sit cic diéu kién te nhién v xa hor chi tiét, thudng ding cac ban do <o ty 1¢
nho nén vi¢e chi can xde dinh vung tuyén cong la phi hop.

llon nira yéu cdu vé mifc do chi t1€t cha cac k€t cau, kich thude ¢ong trinh chura
that cu thé, chuan xdc nén viée xdc dinh viing tuyén trén mot doan song (uong doi hap
1§. ticu bicu cho ¢a mot ving ciing 1a bao dam duoc co <& dé tinh todn cac chi néu kinh
& - k¥ thuat cdn so sanh.

b) PDoan tuyén

Sang budc lap nghién ciu Tién kha thi, nghién citu Kha thi, can phai di sau
nghi¢n cttu tinh todn & muc chi tiét hon, tai lién khao sit vé dia hinh, dia chat, thay
van, méi trudng, xi hoi... cu thé, day dit hon, nén (r viing tuyén cin xdc dinh doan
tuyén dai dién trong ving tuyén dé.

Poan tuyén thudng trai dai trén mot khiic song, trong dé cé mat s6 tuvén dad
dién. Do khiic s6ng thudng cé difu Kién thién nhién twong déi giong nhau nén cic
tuyen cting khong khac nhaw nhi¢u. Tuy nhién viée chon doan tuyén hop 1y (rong cic
doan tuyén cua ving tuyén ciing la moét yéu cau can dat dé bio dam viec xic dinh cic
thong s6 kinh 1€ k¥ thuat cia cong trinh dudc tuong doi chudn xdc, qua cdc bude thict
k& sau s¢ khong bi thay déi nhiéu, tham chi [am dnh hudng dén chi tnrong dan tu, uén
do chudn bi vi xay dung cong trinh.

¢) Tuyén
Tuven cong trinh dau moi thuy loi  thuy dién thuong la tuycn dap ngan song i

dap ta cong trinh chi y&u o tuyén dp luc, dong thai tao hoé chia véi cde quy mo khac
nhau. muc do diéu tidt khdc nhay dong chay cia song.
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Tuyén céng trinh duoc xidc dinh chia véu trong buéce lap nghién citu Kha thi (hay
luan ching kinh € k¥ thudt) va duoc hi¢u chinh cu the trong budc thict k¢ co <& hay
thiét k& k¥ thuat vi trong bude nay can thu thap day do dicu kién thién nhién va xa hoi.
dac biét cé khao <at thiam do diéu kién dia chit cong trinh chi tidt. cdc chi ticu cd 1y cua
uén imdng, vai dap, vat ligu xay dung...

Tuyén cong trinh & cic loai cong trinh thily dién kiéu long song, kicu sau dap,
kiéu dudng dan do b8 tri cong trinh khdc nhau (s& dugc trinh bay chi tiét & cic phan
sal) nén ¢6 yéu cau khac nhau. Tuy nhién do dap chinh ngdn s6ng thuong 1a cong trinh
chi yéu nén cong ¢6 the hi€u tyén dap, déng thai ciing 1a tuyén cha cong trinh dau
mai thuy loi - thoy dién.

Tuyen duge chon trong cac tuyén cua doan tuyén ¢d cde chi tiéu kinh t¢ k¢ thuat
thuan lot hon ca. Thudng tuyén ducc chon ciling 12 tuyén tiéu bidu cla viing tuyén vi
doan tuycn. NEu lam duge nhu vay thi tict kiem dugce chi phi va thoi gian cho viée chon
tuyén, mot ndi dung quan trong trong qua trinh 1ap dy an cua cong trinh.

d) Tim tuyén

Tim tuyén hay truc tuyén ciing thudng 1 um dap (truc dap). D6 1a duong thang
(thong thuong) ¢ gita dinh dap. Tuy theo loai dap ma cé cac hinh thic tim déap khic
nhau. Néu khong thang thi ¢6 tim. truc timg doan dap do thict k€ chi tiét xic dinh.

‘Tim. true dap duoe hiéu chinh cudi ciing trong gia1 doan lap ban v¢ thi cong.

bo1 vér cac cong trinh thiy loi ¢6 thanh phan cong trinh dau mai vé dap
chinh ngan séng tao hé chia, thi nhing "dinh nghia" v¢ tuyén nhu da uinh bay. Dol
Vi cdc cong trinh thuy lgi shu céng, tram bom. kénh... thi tuyén cong trinh thudng
[A tim cong trinh, duoc xac dinh qua tinh todn kinh t€ k¥ thuat ciia timg glai doan
thict ké.

V&i nhiing cong trinh dan méi ¢é ¢ong trinh phu nhur diap phu. ran s co...
thi ¢d tuyén riéng cla né nhu tuyén (am) dap phu, tuyén (tim) tran su ¢6 cling do qua
so sanh kinh (¢ k¥ thudt ma chon, vi thudng nhimg cong tinh nay ciing ¢6 chi phi dau
tir Khong nho.

2.1.2. Tuyén 8 méi loai bé tri cong trinh
a) Cong trinh thuy dién Kic¢u long song

Cong trinh thily dién kicu long song 1a loai thuy dién ¢gt nuée thap ma dap, nha
may thily dién. trdn xa 1d thudng ndm trén maot tuyén. D6 cling chinh 14 tuyén cong
trinh dau maoi.

Tuyén cong trinh thuy dién kiéu long sang do nghién ciiu tinh todn tén ¢o s
o sanh kinh (€ k¥ thual mét s6 phuong 4n tuyén cong trinh dé chon. Thudng diéu kién
dia hinh, dia chat, thay van (k¢ ¢a cho cac cong trinh dan dong thi ¢ong két hop trong
ho tri cong trinh chung) ¢6 anh hudng truc tiép dén viéc chon tuyén va b tri cong trinh
dau mai.
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Hién & Viéet Nam c6 cong trinh thiy dién kiéu 1ong séng ma cor nude hoan toin
do tuyén ap luc Lao thanh bao gom nha may thuy dién, tran xa 1u, dap chinh ngin sony
biang dat da tao nén la cong trinh thay dién Thic Ba.

Cong trinh thiy dién Prayhlinh ¢ Bak Lik mdi nhin ¢6 thé 1iét vio loai cong trinh
kicu long song. Thuc chat day la cong trinh kicu "dudng dan" vi dap chinh ngan song
cing la dap trap Pravhlinh thip so vdr ¢ot nude tao ra 0 nha may thoy dién (chu veu do
tin dung thac thién nhién "Drayhlinh"). G day tuvén nhan nude vao nha may thuy di¢n
(goi la tuyen ning lugng) va dap (ran (én mot dudng thang cling [ (uven cong trinh
diau ma1 Prayhlinh.

b) Cong trinh thuy dién kiéu sau dap

Cong trinh thiy dién kiéu sau dap (theo dap, kem dap) la loai cong trinh thiy di¢n
ma cot nuée chit yéu do dap tao nén. Dap chan ngang song d day vira tao nén cot nurde
[am viéc cha thay dién vira tao ho chia diéu tiét dong chay.

Trong cong trinh dau mai cda (hdy dién kiéu sau dap, thudng dap 1a cong trinh
chi yéu tao tuyén ap luc nén tuyén dap ciing dong thai [a tuyén cong trinh. Trong 10
hop hang muc ¢ong (rinh tuy theo loai dap chinh li dap bé tong, dap dat da hay loai dap
khdc ma co nhimyg cong trinh xa 14, cong trinh cua tuyén nanyg luong tuong dng.

Truésng hop dap chinh ngin song 1a dap dat dd nhu & cong trinh thiy dién Hoa
Binh thi dap tran xa 10 van hanh, dudi né la cong trinh xa 10 sdu ndm bén canh dap.
Tuy€n nang lugng tach ra & bén by trai vai hé thong cia nhan nude, dudng ham dan
nudc vie gian may thiy dién ngdm, dudng ham din nude ra. kénh din ra. Nhu vay he
thong ning luong khi dai ao thanh tuyén gém 8§ truc tuyén riéng cha méi 16 may. O
day ham dan ra ¢6 hop nhat 2 (6 (10 10 may 3 dén 8) lam mot va ¢6 kénh dan ra chuny
cla ca 610 may. Con 10 may | va 2 ¢6 h¢ théng dan ra riéng do tan dung hai ham déan
dong thi cong & doan cudl.

Cic cong trinh thay Igi do dap tao hd chita cling ¢ thé x€p vao loai cong trinh
nay va thudng tuyén dip chinh ngan song ciing la tuyén cia cong trinh dau moi. Ngoai
ra con ¢ tuyen ¢ong trinh xa 1. tuyén cong trinh lay nudc...

¢) Cong trinh thuy dién kiéu duong dan

Cong trinh thuy di¢n ki¢u dudng dan la loai ¢ong trinh thiy dién md cot nude
chu yéu do h¢ thong dudng dan nudc tao ra. HE thong nay thudng gém c¢6 cua nhan
nuée, duong dan nwdc, 6ng ap luc, nha mdy thuy dién, kénh dan ra. 'l'uy theo dutmg
dan nude va ong dp lye dai hay ngin, ¢6 dp lyc hay khong (461 véi dudng din nude)
mi ¢6 thém bE ap lue hoic giéng (thiap) dicu dp. Tuy nhién do loai ¢ong trinh nay
thittimg ¢6 ¢ot nude cao nén ¢6 ho diéu tiél dong chay cang sau cang (6t dé (an dung
tht nang cia hé thong nang luong. Do d6 & day ¢d tuyén dip tao hd chifa va (ran xd .
con tuyen nang lugng thudng nim riéng va ¢é chiéu dai khéd lan. Pa so cdc cong (rinh
thay dién trong doi [6n & nude ta thuoc loal nay.
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Trude ngay thong nhit dat nudc & mién Nam ¢é cong trinh thay dién Da Nhim
thuoe kiéu miy. Tir sau 1975 dén nay da hoan thanh nhiéu céng tuinh kieu ndy nha Tr
An, Vinh Son. Song Hinh, Thac Mo, Ham Thuan, Da Mi, Yaly.

2.1.3. Tuyén dap
a) Pap

LA cong trinh ngan song, sudi tao ho chita hoac dang nudc dé ¢o thé dan nude
mot cach thuan loi tr clta 1y nude (ctra nhan nude) vao hé thong thiy loi hoac hé thong

nang luong.

Tuy theo ket cau va vat licu. dap ¢6 cice loat:
- Dap dat
- Pap dat di
- Dap bé téong trong luc
- bap vom
- Bap try chong, dap lién vom
Cac loat dap khdc.

Pap thuong 14 cang trinh chi yéu tao tuyén ap luc, ¢é chi phi tuong dat 1dn nén
viéc chon tuyén dap ¢é ¥ nghia quan trong trong sudt qui trinh nghién cttu tinh todn cic
chi tiéu, thong 6 ¢ ban cha céng trinh dau mai thuy loi, thiy dién.

Do trong cong trinh dav mai thuy loi, thoy dién ngoai dap chinh con ¢6 ¢ong (rinh
xa li. cong trinh ldy nudc, cac cong trinh khac phu thuoc kha nhicu vao kicu loai ¢cong
trinh thuy lgi. (huy dién va két cau dap nén tuy¢én va bo tri cong trinh ¢é khiac nhau,
Nhir véi loai dap dat, dap dat da hon hop thi khé cé thé cho tran qua dinh dap nén cong
trinh thido li thudng phai bo tri tich riéng (bén b hay mat "eo” nidi). Cong trinh nhan
nude dor vai loar dap vat lidu tar ché (vat liéu dia phuong) cling thudng duge bo tri tich
néng. o1 véi dap tuong déi thap, ¢6 the bo tri ¢ong lay nudce trong than dap.

Dir 1a loai cong trinh nao va két cdu dap nhuw thé nao thi dap thuong van ta cong
trinth chu yen. XE vé mat an toan clia he théng dau moi va dac biét doi vai ha luu dap,
thi vice chon tuyén chang nhitng ¢6 ¥ nghia vé mat kinh (& - ky thuat ma con ¢6 ¥ nehia
v¢é mal xa hot, tham chi doi véi ciac dap cao. hé chifa [6n con ¢6 tam an toan quoc sia,
vi ncu ¢6 su ¢ dap s& giy tham hoa vé ngudl va clia trong pham vi rong lan.

b) Pap dat

1A loai dap bang dit. Chon tuyén dap chang nhiing phai can cit vao dicu kién dia
hinh, dia chal, thuy van, bo tri cong trinh xa (4, bo trf cira nban nude... ma con phai cha
¢ den dicu kién ¢6 san val héu xay dung. nhat 1a dit dip dap. 3 day doi hor chang
nhitng cur ly van chuyén dat gan ma chil y&u 12 chat luong, cdc dac tinh cda dal phar bao
dam yéu cau dap dap vé mat chdng tham, chéng x6i ngam, chong sat 10. chong lao
hod... cling nhu bao dam gia thanh dap dap hop ly.
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Can ndi rang dai da s6 cic dap cua cong trinh thiy loi nudc ta 1a loai dap bang dat
déng chat, dén nay qua bao chuc nim [am viéc kha t6t. 6n dinh. Chinh loai dap dat
dong chat dugc dp dung tir 1au va 1am viéc khd bén virng theo thai gian. N6i chung khi
chon tuyén thudng chon nhimg ché cé thung ling song hep, nén méng la da goc.
¢6 didu kién bé tri cong trinh xa 10 va cong 1ay nude thich hop. Van dé co ban & day 1a
véu ciu bao dam s luong va chat lugng dét thich hop cing nhu thiét k& cdc ket cau
"loc nguace”, thoat nude hop 1¥.

¢) Pap dat da

1A loat dap 6 két cau chang tham bing 161 gifta hodc tuong nghiéng ¢6 vt licu
"mem” 1a loai dit it thAim nudc hodc cdng nhu bé téng cot thép, gd, tam kim loai... C6
(th¢ néi day la loai dap chu yéu bang vat liéu dia phuong véi chién cao khi 16n. Nhing
dap cao nhat thé gigl ndi chung chinh (& loai dap nav nhu Nuréch. Rogun (trén sony
Vac So, Kige Ghi Di).

Dap 11oa Binh la dap cao nhit the gidi trén nén mém (128 m). Qua do thay kha
nang xay dung dap dat di trong nhiing pham vi rong rii. ké ca nhiing diéu kién khac
nghiét vé nén mong. vé dan dong thi cong.

Pap dat di c6 thé nam trong c¢ong trinh didn moi vdi thuy dién kiéu long song
(Thdac Ba), thiy dién kiéu sau dap (Hoa Binh) hay thiy dién kiéu dudong dan (Yaly).
Trong treong hop dau tuyén dap thuong ciing 1a tyén cua cong trinh dau moi. Trong
hai trudng hop sau thi luyén dap va tuyén nang lueng thudng tich riéng, tuy nhién ciing
¢ the goi tuyén dap 1a yén chung cia cong trinh ddu maéi. nhu cong trinh thuy dicn
Pa Nhint Jay tén song ¢6 dap chi khong lay tén cia song 1a noi ¢é nha mady thay dién
thao nude ra.

Viéc chon tuyén dap véi loai dap dai da cling giéng nhur trong trudmg hop vai dap
dat nhung yéu cau vé nén mong cé cao hon vi UEp gidp vdi 151 gilra hoac (dng nghicng
cling nhu vou vat liéu da ¢é doi hoi cac chiicu nén mong thich hap.

Ngoiu ra thutmg dap dat da ¢é chiéu cao khd 16n. khoi lugng xay dung nhicu nén
can chon vi tri bao dam khai lwong va thoi gian thi cong cang it cang thuan lon. O day
can chi v ca viéc bo tri tuyén xa li va toyén niang luang dé chon tuyén cong trinh dau
moi hop ly nhat, dat duge gid thanh xay dung it ma cdc yéu cau khic, dac biet vé an
toan 6n dinh céng trinh duge bio dam cao.

d) Dap bé 1ong trong lue

[ loal dap bé tong duoc dp dung réng rdi trong nhicu diéu Kién v chiéu cao
khdc nhau. Dap bé tong trong lyc cao nhat thé gidi Grand Dixence (285m) duge xay
dung & Thoy S9.

Do ap luc cia dap bé tong trong luc 1én nén, nhat 14 khi chiéu cao ciaa dap khd Jon
kha tap trung, diac biét & chan mai dap ha luu nén yéu cau nén méng la loai da tuong
dait nguyén ven, cling chac. Qua thuc 1€ xdy dung loai dap nay trén the gidi thi tat ca
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cdc loal da g6¢ mac ma, tram tich hay bién chat déu c6 thé lam nén moéng cho loai dap
nav. (3 nhiing chd mém y&u nit né nhidu ¢d thé ¢6 nhitng x{ 1¥ thich hop van bao dam
AU ciu e nén mong.

Khi chon tuyén cho loai dap nay. ngodi diéu kién dia hinh can chi ¥ dén dicu
kién dia chat cong trinh. Cén chii ¥ chon nhimg vi tri ¢ 16p phong hod mdng, nén mong
déng nhat. Ngoai ra khi dat tran trén dinh dap cin chii y khu vuce tiéu nang de 1ep no
thuy lyc ha luu duge thudn lgi, nhat 1a tao dong chay @ phan thoat ra dugce thuan dong.

Déi véi cic cong trinh cé wran xa ld cing nhu tuyén nang luong tich riéng. dap bé
(ong trong hre la cong trinh duy nhat ngan song thi nén chon cho tuyén hep, nhung can
el ¥ vice dan dong thr cong bang ngan song (irng dot, bang kénh, bing ham s¢& két hop
hay khong ket hop vao céng trinh dé chon tuyén hop ly. C6 thé can qua so sanh mot so
phwong &n bo trf tong (hé cong trinh dé chon tuyén hop 1y nhat.

d) Dap vom

i loai dap bé tong ¢6 hinh cong dé st dung sdc tra vao hai b nham tang do on
dimh cua cong trinh va giam val icu xay dung. Do dd yéu cau dia chat ¢cong trinh ¢ ha
bo khd cao va dia hinh thung ling song hep, cd dé doc doi xdng nhat dinh. Do ¢6
ru viét nhu vay nén dai da s& cic dap bé 1ong cao (trén 180m) la diap vom hoac vom
trong luc.

Tuy cé yéu cau cao vé nén mdéng, nhat 1a & hai vai dap, nhung thuc t& xay dung
trén the gidi cho thdy tal ca cic loai d4 dit nguén goc nao déu cé thé thiét k& va xay
dung dap vom len dé wong dic¢u kién dia hinh cho phép. Doi véi dap vom (thudn tuy)
thi hé 86 tuyén, nghla la chiéu dai tuyén trén chicu cao cua dap dudi 3 1a thich hop. Khi
h¢ 8 wyen 3-7 thi nén dung k&t cau dap vom trong luc. Tat ca nhiing thong s6 cua dap
vom (do day. cung 2, 3 chiéu...) thudng phai qua thi nghiém mo hinh clng var nen
mong d¢ xac dinh.

Khi ¢é diéu kién dia hinh v&i hé s6 tuyén dugi 4-5 va dicu kién dia chat tuong, doi
dong nhdt nén cha ¥ chon tuyén dap vom ma hién nay da cho phép tran qua dinh dip
vdt luw hrong khd 16n, nha may sau dap (tua dap) vai cong sudt khd cao, dong thoti bao
dam do an toan &n dinh {dn hon so0 véi cdc loai dap kbic, dic bi¢t trong diéu kién ¢
dong dat manh.

¢) Dap trv chong, dap lién vom

[.a loai dap thuding bang bé tong c6 tru dF cdc tadm bé tong cOt thip tao thanh mat
chiu dp. Truding hop két cdu chiu &p ¢é tAm hinh cong thi d6 [a dap lién vom.

Dip tru chong, lién vom ¢6 tiét kiem duge vat héu bé tong nbimg K&t ciu phiic
tap, ¢Ot thép nhieu. y2u ciu nén mong cao nén thuang ap dung cho chicu cao dap dudi
100m. Loai dap nay khé cho tran qua dinh dap, thi cong khé khin nén it pho bich hon
nhitng loat dap khic.
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O nudc ta do diéu kién thuomg ¢ 1t 16n. 1dp phong hod day. tricn vong dp dung
loai dap nay khong nhic¢u. tuy nhién khi ¢6 diéu ki¢n vin can xem x¢ét de piam khoi
hrong bé 1ang va gid thanh so vdl dap tong luc.

) Cac loai dap khac

Cac foai dap khdc nhu nhitng dap nho bang cay g6. ro di. da xay. da xcp... hoac
hon hop véi cac loai vat liéu vira néu trén thuong 1a loai dap thap, dai. Tuycen dap vong
truong hop ndy thudng phu thude vao diéu kién dia hinh long song ciing nhu aén mong
vit thuy van, nhat 1a kha nang thodt 1a.

N6 chung du 14 loa dap gi thi cling can qua so sinh kinh ¢ k§ thoat mot so
phuang dn tuyen va di sau dan dé cum lai tit pham vi rong (vitng, doan) dén hep (tuyén)
v cudi ¢ling chon dugc tm tuyén ¢é igi nhat. Pay 1a qua trinh chuan xédc hod dua trén
tar héu khdo sat va nghién ciu tinh todn day di. Cin qua mé hinh vat [y va thay lue ¢
kiem chifng va xac dinh vi tri ciing nhur két cau va kich thude cla cong trinh. nhat I doy
v dap. thuomg 1 cong irinh chiu hre cha dau méi thay gt - thay dién, dac biét doi i
dap lom.

2.1.4. Tuyén céng trinh xa lii
a) Cong trinh xa la

Thudng phat cé trong hé thong dau maoi thiy loi thiy dién dé thao 1a khong cho
nude tran qua dinh dap du (& dap bang bat cr loal vat liéu gi, hinh thifc naoe, trir nhimg
dap tran sy ¢o khi thiet k& cho phép 1U ldn dot xuat tran qua, tham chi cho x6i di nén
con got 1a dap xoi (can chi).

Cong trinhi xa i thudng bang bé tdng vat hinh thic tran mat, thio sau hay xa sau.
¢4 ctta van hoac khong. Sau mat tran 13 déc nude va cudi ciing la két cau tién nang. Kél
cau tiéu ning ¢6 thé 1a midi phdng nude xudng hé tiéu ning, giéng - bé tiéu nang hoac
néu nen mong dd, (o lugng nho ding “tiéu nang tu nhiéa™...

Thudng cong triinh xa 16 1a mot heé thong cdc hang muc va kEr ciu cong trinh kha
phidc tap. 6 mat tuyeén cong trinh xa 1 riéng ¢ bén trén dap, bén canh dap, Gich riéng
hoan toan khoi dap chinh. Nhir vay hinh thdc tuyén cong trinh xa 10 khidc vai lyen dap,
nghia 14 khac véi tuyén cong trinh dau moi.

Tuy nhién, véi trudng hop wan trén dinh dap hoac tran bén canh dap thi tuycen
cong trinh xa 14 cling trang véi tuyén dap hoac tuyén cong trinh dau moi. Da s cic
cong winh thily dién & nude ta ¢é cong triph xa 1t thude Joai niy.

b) Tran trén dink dap

Tran xa li trén dinh dap thuong duge dp dung vdi ket cau dap beé ong trong luc,
dap vom trong luc. Ciing ¢é rudng hop tran trén dinh dap vom, dip uu chong thip.
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Tuyén tran tong trudng hop nhu vay cling 14 tuyén dap. Tuyén & day la "wycn
ngang”. Con tyen theo nghia "mat cat doc™ thi thiudng thang gdce véi tnyén dap.

Doi v&i dap be tong trong Iye do mdi dap ha luu trong d6i thoai nén cé the kt
hop thanh "madi tran” ma phia dudi mai 1a mai phéng hoac két can ucu nang. Trong dicu
kién murde ta do 1a 16n va tap trung nén dap bé tong trong Iuc ¢ the la thich hop khi cho
tran qua dinh dip véi hru lugng don vi tugng doi 16n. Trong trudng hop nhur vay thi
chon tuyén dap cling dong thai la tuyén tean xa 1a, chi cdn chi v diéu kien dong chay
sau bd phan nicu nang cho thuan loi.
¢) Tran bén

Tran xa li bén canh dap thuong duoc dp dung d6i vl dap banp vat licu dia
phuong va ¢d dicu kién dia hinh tao tuyén tran xa ki ngay sat dap dé giim khor lrong
dido dat di. Trong trudong hop nay tuyén dap thang hang (hoac duh mot géc rong)
var tuyén tran. Tran bén cing duge dp dung va1 cdc loai dap bé tong khong cho tran
qua dinh,

[inh thitc ngudng tran cé the 1a thue dung, chan khéng, dinh réng. Sau dé thudng
la doc nwée va cudi ciing 3 bd phén tiéu nang. Van dé d day 1a can chon tuyén doc cua
cong trinh x4 I vira gidm duogce khoi lugng xay dung, vira bao dam bo phén tiéu nang
cling nhu dong chay ra thuan lgi.

Cong trinh tran bén cha dap Hoa Binh hién nay la loai ¢6 luu lugng don vi [én
nhat th¢ gidi. ‘Tuy nhién do mudén giam luu lugng don vi da thiét ké tuyén mai phéng
xXién goc lam nuéc quan vio chan dap. Sau thiet k€ thém “rang khénh" d¢ la) dong chiy
v¢ phia b3 tril, gidim dong quan vdo chan dap dat da ciing nhu phai xay dung thém
(womg lai dong b phai.

Khi chon tuyén doc céng trinh xa 1 bén canh dap can chi ¢ lam (he nao dé giam
duoc chi¢u cao va khai legng tudng ngan gida dap va tran.

d) Xa siau

Xa sau la cong trinh thdo lu nam sau dudi mue niede dang binh thuong vdéi hinh
thifc céng dugc chin bdi cita van chiu 4p luc cao. Loal cong trinh nay duge ap dung khi
phai xa mot luu lugng véi cao trinh ctlra Xa nam sau dudi mace nude thuong luu thudng
ap dung & cong wrinh dau mai thay (i - thuy dién ¢é véu cau dung tich hitu ich ket hop
vdi dung tich chang lii cho ha du nhu o cong wrinh Hoa Binh. Cong trinh thuy loi  thuy
dién 13n nhat thd gi¢i hién nay la cong trinh Tam Hiép trén song Truong Giang & Trung
Quac ciing ¢é cong trinh xa siu.

CCong trinh xa sau thudng duge thiét k& trong dap bé tdng trong luc (Tam Hicp)
hoac dap tran bé tdong (Hoa Binh) ma phia teén [a cdc clta van xa tran, phia dudi la cic
Clfa van clia cong Xa sau.
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Cong trinh aa sdu do phai thdo (0 trong dieu kién muc nudce thuong hou cao gay
ap luc vaw cia nea van hanh phire tap. ¢in ¢é luan ching day di. Tuyen cong trinh xa
sau thudng tring véi tuyén tran xi lid. G céng trinh Hoa Binh dugc goi chung la cong
trinh xa i van hanh.

d) Céc loai cong trinh xa li khac

Cic logr ¢cong trinh xa (@ kbdc bao gém cac cong trinh xa 1a riéng biét tach khoy
cong trinh dau moi (cong trinh Thic Mo, Vinh Son. Ham Thuan. Phi Ninh...) ciing nhu
cong trinh xa 10 du phong, 10 su ¢, 10 dot xuat...

Cac cong trinh xa la loai nay thuong dugc loi dung cac "co” doi. ndi dé giam
khoi luong dao dat d4. Ngoai ra phan cuoi cua cong trinh phal bao dam ¢6 uéu nang
thuan 1gi cling nhu dong chay "ém” vao hgp luu véi song sudi thién nhién.

Tuyén cua cic cong trinh x4 10 loai nay phy thudc vao diéu kién dia hinh, dia
chat. thuy van, dian cu ¢ doc tuy¢n cling nhr @ ha luu tuyén néu luu luong xa qua cong
tinh wong don 16n.

Cac ngudnyg xa clia cong trinh ¢ thé ¢é hoac khong ¢d cira van (¢on goi b trim
"tu dong”).

Nai chung tran xa 1f 1a ¢ong trinh phiic tap va chi phi tuong dor Idn. nhat 13 khi
tdch khot dap chinh nén viéc chon tuyén xa lu phai duoce qua so sdanh chi ticu kinb (¢ k¥
thuat day du tueng \ing vai ting giai doan thiét k& cong trinh va ¢ giai doan thict k& oy
(th¢ ¢can ¢6 mo hinh thiy lue toan tuyén déi véi cong trinh wong doi 1on dE xac dinh cac
thong 86 va cac kich thude cu the.

2.1.5. Tuyén nang | dng
a) Tuvén nang luong

Tuy theo kic¢u loai cong trinh thiy dién ma ¢é ciac hang muc khac nhau. Don gian
nhat 14 thiy dién ki¢u 1ong séng thudmg c6 tuyén niang luong ngin bao gom cira lay
nudc, ong dan nudc. gian may thiy dién. kénh ra két hop lai thanh mot ¢ong trinh 1a
nha mdy thoy di¢n. Phifc tap nhat thudng 14 thity dién kiéu dudng din dai bao gém cita
nhan nudc. dudng dan nude cé dp hoac khong dp. bé ap luc khi dudng dan nirde khong
ap. giéng hoac thip diéu dp khi dudmg ham dan nudc ¢ ap. ong dp luc, gran may.
dudmg dén nude va kénh ra.

Tuvén doc cia hé thong nang luong do d6 duse chon sao cho ¢d khoi lugng va
chi phi xay dung nho nhung céc chi tiéu nang fuong lai [6n. Thong thudng phar qua
nghién ctiu tinh toan Kinh t€ k¥ thuat theo timg bude cé so sanh nhiéu phuong an tuyén.
So bo cé thé thay trong nhimg dicu kién tuyén nang lugng nio ngan thi ¢6 chi uéu kinh
1¢ i chinh tdt hon. Tuy nhién do tinh chat phitc tap cia tuyén nang luong véi cic dang
cong tac khic nhau tir dap dao ngam hay ha, bé 10ng ngam hay ho. ong ap lue bang
(hép hay bang cdc vat liéu khic, gian médy, dudng dan nudc ra ciing vay. . nén can khao
St (inh todn cu thé theo tiing giai doan dé chon dugc phuong 4n hop ly nhat.
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b) Tuyén thuy dién kiéu long song

Tuyén doc thhy dién Kiéu long song duge xdc dinh trong tong the wyén cong
trinh dadu moi thudng do b tri nha may thay dién & trong hé théng cong trinh sao cho
thuan lot nhat. Do cong trinf tran xa 1l ¢6 it luong 1én bon nén bo i & giita long
song, con nha may thiy dién ¢6 thé bo tri hoac bén b phai hoac bén bo tidi chu ven
nat ndo thuan lot dai v grao thong van tar. Nha may thay dién kicu long séng (huong
¢ ¢Ot nude thap. thiét bl nang va1 ¢ac cau kién tuong doi Idn (s1éu trudng sicu trong)
nén van dé giao thong van chuyén can chii y.

¢) Tuyén thiy dién kiéu san dap

Tuyén doc thuy dién kiéu sau dap phu thuoc dap chinh ngan song 1a loat dap gi. vi
dap bang vat licu dia phuong khé két hop bo tri cong trinh 13y nude va dudng din nude
nén tuyen doc cia thay dién duge xem xét bé trf riéng bén canh hay tiach han khoi
(uyen dap. Viee bo tri nay ¢é hién quan chtt yéu dén tuyén nang luong dai hay ngan do
dicu kieén dia hinh, dia chat cu thé cba ving cong trinh ddu méi chi phéi.

Cong trinh thity dién kiéu sau dap véi dap bé 16ng thudng ¢6 dudng dan khong dai
vi chii véu tan dung cot nudc do dap va cé thé ket hop lam tuyén dan nuée trong (han
dap, nha may & lién chan ha luu dap, lam cho ddu méi khda "gon" va kinh (&, ‘Irong
triuong hap tran (én dinh va née nha may thi thue ¢ wyén doc dap, cong trinh xa 1o va
nang luong rung nhau,

d) Tuyén thay dién kiéu duong dan

Tuyén doc cha thiy dién ki¢u dudng dan thuong rat dai va gay khic v it khi bo
i duge ca h¢ thong nang luong thanh mot dudng thang. Nhu vay (0n (hat thuy lue ¢
tang lén nhung vin kinh &€ hon vi tdn that dé thudng khong 1én so vdi khi phai “nan
thane" toan tuyén nang hrang, chi phi ting 1én rat nhiéu.

Do dé tuyén nang luong thuong chon tuy theo titng doan cong trinh hop 1y (hang
muc cong trinh) nhu kénh vao va ctlra 1ay nudc, duong din nude va cong trinh diéu 4p,
duding 6ng 4p luc va nha mdy. duong dan nudc va kénh ra. Trong cdc hang muc ueén thi
dudng din nude va éng 4p luc thudng chi€ém mot chi phi dang ké nén duoce xem xdt i
tien”, 1am thé nao dé cé chiéu dai ngan nhat, dac biét 1a éng 4p luc.

2.1.6. Tuyén céng trinh ngan man

Chon vi tri tuyén cong phaj theo cic nguyeén tac sau dé diping cic yéu cau kinh
t¢ ky thuat:

- Cdng phai la n¢i khong che duoce ving lap du an.

- Dong chay vao va ra khoj ¢dng thuan, ngbia a it lam thay hudng chay cia dong
song, kénh (r nhién dé khong gay dién bién x61 by & ha luu va thuong luw khi thio va
khi lay nudc.
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- Né&u dat cong rong long song (hi khong duge diat g doan s6ng cong ma phai dat ¢
doan séng thang v khong nén dat cong & doan sang hep va sau, nén dat & doan ¢d long
song rong trung binh va do sau vira phai. Truong hop cong dat trong long song thi phai
thi cong cudn chién, dap dé quai hay déng cit vay mot nifa va lam kho dé thi ¢cong mo
nua cdng o mot phia, phia con lai thodt 10 thi cong. Sau d6 thdo la thi cong qua phan
cong did xay va thi cong ti€p phan cong con lai.

- Néu dat cong trén bd thi chon mot doan song cong dé dan dong thi cong dio hé
moéng kho trén bar ba boi. Khi xay xong cong thl dao kénh not hai dau ¢cong vai song vit

dap dap nguan song.

Hinh 2-1. Thi cong cong trinh céng ngdn mdn trén bdi
1- cong: 2- dap ngan mar:
3- kénh dan vao:  4- kénh dan ra.

O déng bang song Ciu Long, phin 16n séng rach thang hdu nhu khong ¢6 khic
khuyu thi vice xay cong trén kénh nén dat trén long song dé dam bao dong chay thuan
va canh quan méj trudng, lic d6 phii dao kénh dan dong thi cong.

-"Tuy & d6ng bang ving ven bién thudng cé dia chat gan giéng nhau nhung cuc bo
vAn cd nhitng chd yéu hon, nén vi tri céng phai tranh cic cho dé.

- Vi 1ri cong ciing khong nén dat § nhiing viing cé dan cu déng dac phai giai
phong mat bang va diéu kién thi cong khong thuan loi.
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2.1.7. Mt 56 van dé chung vé chon tuyén
a) Viéc chon tuyén

Vice chon tuyén cia ¢ong trinh dau moi thiy (g thiy dién A mét "cong doan”
trong qud trinh khdo sat thiét k€ xuyén sudt tir giai doan tién thiét k& (quy hoach.
nghién citu Ti€n kha thi. nghién cdu Kha thi) dén thiét ke, lap ban v& thi cong. Khau
"tac nghiép" chuyén nganh nay duoc hoan thién dan qua cic budc, giai doan nghién ctu
thiét ké.

C6 thé ndi day 1a mot khau ¢6 tinh chat nghé thuat vi sang tao vi cdc cong trinh
thity lgi - thiy dién khé ma theo maét "dinh hinh" hay mét thigt ké miu ndo, ké cd trong
vice chon tuyen cong trinh. N§ lai [a khau chi phoi kha nhiéu dén thai gian va gid thanh
dau tr cing nhu chat hwgng cong trinh nén can hoc hoi, diic rat kinh nghiém va tong k&t
trong van dé nay.

b) Tuyén doc

Cdc tuyén doc cla hang muc cong trinh nhur dap, tran xa [, ¢dng thay loi, (uycén
nang luong dwoc cu thé qua bé tri tong thé cong trinh dau mai, thudng thang géc vii
tuven chung (tuyén ngang toan dién). Cac tuyén nay cling can bg tri cho that hop 19,
trong do Iam (h¢ nao d¢ thay lye "dau vao” va "ddu ra" duoc thuan g1 nhat, déng thoi
aid thanh dau tu xay dung la it nhat trong khi van bao dam cic nhiém vy va thong s6
chu yéu cua cong trinh dan mai.

¢) Céc di¢w Kicn dia hinh, dia chat, thoy van, thi cong, moi truong sinh thai dan sinh
xa hoi ¢6 anh hudng trge GEp va 1a ¢d sd ban ddu dé xem xét nghién ciu tinh todn vice
N

-~

y sdénh va chon lya tuyén cong trinh dau mol va cac hang muyc cong trinh. Can c¢o
d¢ cuong cy thé trong timg giai doan, ting budc nghién ctu tinh todn d¢ thu thiap vé
mdc (01 thi¢u c¢ic chi tiéy, s6 lieu nhim gidp cho viée so chon tuyén duge thuin loi.
chudn xac.

Di trusng hop nao thi ciing can ¢6 khao sat (dng hgp & thue dia v6i phuong cham
"triim nghe khong bang mol thay” dé kiém tra chung nhiing s licu thu thap va fa co <g
de 1ap dé cuong cong vice can lam cho bude sau.

d) Thudng diéu kién dia hinh ¢é ¥ nghia chi phoi ldn déi véi viee chon tuyén. wrong khi
di¢u Kién dia chat, thdy van, mdi trudng sinh thai, thi cong, van hanh... trong mot ving,
tuyén thudng tuong tuw nhau.

Khi sa bo chon tuyén can chd ¥ ngay dén viéc b tri cong trinh cu thé trong 10in
ho cong trinh dau mol, k& ca viee dan dong thi cong (thudmg doi véi dicu kién 10 16n &
nuoe . co danh huong dang k¢ dén bé i cong trinh chung cing nhu gid thanh xay
dung). Nhu vy irén co s& tai liéu dia hinh, dia chdt, thy van can “phac hoa" bé ui tong
th¢ cong trinh bang cach "sip x&p" cdc hang muc cong trinh.
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d) Du hé thong cong trinh thay loi - thay dién loai nao thi dap chinh ngan séng van la
hang muc ¢ong trinh cha yéu, chi phoi cac hang muc cong trinh khidce. Do d6 loai dap co
{ nghta Ion trong viee chon tuyén va mai loai dap thuong ¢d té hap cic cong trinh di
theo, nén can ¢ cho dinh 16 rang khi chon tuyén tir llic so bo xdc dinh ving tuycn,
Negay lic d6 cling da phai chon tuyén dai dién di véi loai dap chinh ngan song mot cich
¢d co sd kinh (¢ ky thuat.

Vi vay loai dap chinh ngan song thuding la “chu dé” cho viéc chon tuyén. Loai
dap nay do nhiing diéu kién thién nhién nhur dia hinh, dia chat, thay van, vat lieu xay
dung... ¢chi phoi, cing nhu do nhing dicu kién mot trwong sinh thdi, cong nghé xay
dung. kinh (¢ ta1 chinh tic dong. Tat nhién cin qua so sdoh kinh (& ky thuat cy the
nhung do1 vai "chuyén gia” cling cin cé nhitng "cam nhan" truc giac qua nhiéu kinh
nghiém 1y luan va thue tién gidp dinh hudng va dinh luong diing dan. giam duoe thoi
gian va chi phi khéo ¢4t tinh todn cing nhu chat lwong du dn duoc biao dam & me
cao nhat.

2.2. 86 TRi TONG THE CONG TRINH PAU MOI
2.2.1. Nhiing nguyén tac chung
a) Diéu kién co so

Do cac cong trinh ddu mai thiay dién — thay lor ¢6 nhiém vu khai thic st dung
tong hop nguén tii nguyén nude dong thoi phai bao vé ngudn nude lau dai, cat giam 1o
cho phia ha liu... nén trong thanh phan cong winh dau moéi ngoai nhirng coéng trinh
thuy cong chung nhu dap, tran xa lu... ¢on ¢ cdc cong trinh chuyén nganh nhu cong
[3y nuGe dé¢ cung cidp nudc, nha may thiy dién, du tau hay cong trinh nang (au, cong
trinh chuyén tai, cong trinh chuyén c4. cong trinh xa sau. ..

Tlr d6 bo (ri téng thé cong trinh dau mai thudng gém nhiéu hang muc cong trinh.
can 16 hop thanh mot mat bing bo tri céng trinh hop 1, hai hod dé bao dam thuc hicn
duge cac nhiém vy dat ra ¢cho cong trinh ddu moi mot cach thuan loi nhat, dat hito qua
cito nhatl. Thuong can qua so sanh mot s6 phuong an bo tri cong trinh dé chon phuong
an 01 wu. Can du kién ca kha nang md rong, nang cap cong trinh trong wong lai.

b) Diéu kien kinh té - k§ thuat

Bo tri tong the ¢ong trinh dau moi thiy 1oi - thay dién can dat dige cac dac truny
va chi ticu kinh € k¥ thuat thuan loi, hop ly. Gid thanh xay dung cong rinh ¢6 ke
don cdc chi phi van hanh thudng xuyén phai la téi thicu. Cin tan dung cic dicu ki¢n
thién nhién vé¢ dia hinh, dia chat, thuy van, vat lien xay dung tai chd. Itong dicu ki¢én
¢6 thé, can tan dung sy k¢t hop cac hang muc ¢ong trinh dap v6i tuyén xa ld, tuycn
nang luong.
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Chii ¥ s do6 thi cong lam thé ndo dé véi khéi lrgng tol thicu ¢é the dua cong trinh
vao van hanh ting phan sém nhat, phat huy hiéu qua nhanh nhat.

Irong dic¢u kién nhiét déi am cé 11 1n nhu & nude ta cong rinh dan dong thi cong
thuong chuém mot ty trong chi phi 1on nén can chi ¥ bo tri hop 1y qua so sanh cic
phuong dn va tan dung cdic cong trinh tam thai dé sau thanh cong trinh vinh ciru nhu de
x4 phi sa. xa mot phin 1a, két hop dusng dan ra cha 16 miay (nhu & Tlod Binh). Trong
trudmg hop can day nhanh tién do thi cong v6i khai lusng dap dap khong ldn, ¢6 the g
trung lam trong mot mia kho thi khong nhat thiét phai ¢d cong tiinh thio 10 thi cong
(Thic M) vira (on kém, vita kéo dai thot gian xay dimg ma chi can cong trinh dan dong
ey Can.

¢) Diéu kién thi cong - xay dimg

Khi chon két cdu vh ba trf cong trinh cin chi ¥ so do 6 chite dé xay dung vi tich
do thi cong lam (he ndo dé xay dung cong trinh trong mot thdi gian ngan nhal véi
cudng do 1hi cong cdc loai xen k& mot cdch hop 1y nhal. Té chice dan dong thi cong hop
Iy, tan dung duoc lue fuong xay dung san cé.

So dé dudng giao thong vian chuyén ngoai va trong cong trinh cdn hop |y hod, tan
dung 101 da nhimg tuyén v phuong tién van chuyén. giao théng, thi cong sin ¢6. (o
aang bo ui cac hang muc cdng trinh twong doi tap trung dé tan dung cdc phuong tién thi
cong chung, lam giam khoi luong cic cong trinh tam thot, phu ciling nhue cong trinh
chinh. Can ¢6 ¢ho dé¢ ba tri cong trinh phu trg nhat la khu nha mdy bé 10ng nghien sang
phill 2an cony Irinh.

lrong trudng hap kho thi cong d¢ quai, lam khé ho mang vi nén dap la cat cuoi.
01 thi ap dung so do thi céng trong nudc phan dap cat va dung thiy luc dong chay dé
lam troi 16p cat can phai bée bé (nhu & Hoa Binh).

d) Diéu kién ky thuat van hanh

Cong trinh dau mai thuy lor - thily dién phal ddp ting cac yéu caun nhiém vu dé ra
mot cich tot nhat trong sudt thoi gian lam viéce ciia cong trinh. €8 gang ket hap 61 da
ciac nhi¢m vu ve khai théce, sir dung va bao vé nguon tai nguyén nudc.

Bé tri cong trinh dau mai lam th€ nao dé thao tic vin hanh dugc thuan loi,
c6 thé ty dong hod mot cach don gian. chac chan va (3i da, bao dam van hanh an toan.
linh hoat.

Cic cong trinh tuyén dp luc can bao dam do an toan on dinh, it phai sta chia. Cac
cong rinh can ¢6 dicu kign thiy lue vao va ra thuan loi, vita it 8n that. tranh dong
xoay. X1 1o vira giam khoi luong xay dung. Cian tan dung diéu kién thién nhién san ¢d,
khong dao mai doe nhiéu viva gitr canh quan mai trudmg va bao vé khoi bi sat 16 1rong
khi th1 ¢cong va van hanh.
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d) Cac diéu kién khac

Cong trinh dau méi thiy loi  thiy dién chang nhitng phai bio dam yéu cau kinh
(¢ k¥ thuat, bén viing ma con tao canh quan, cong trinh kién triic, m§ thuat hai hoa v
thi¢n nhién moéi trudng, cang it tic dong vao w nhién cang tat.

Vai diéu kién ¢é thé. can du kién trude su nang cap, nang cao nang luc san xuat
clia cong trinh. B& tri chd d€ 1am (1€p cdc cong trinh can phat tricn thco nhu cau nhu
cong trinh van chuyén khich, hing hod qua dap, céng trinh tran su ¢ phong cac dap ¢
phia thugng i bi v& (hoac ha thap muc nudc dang khi khé bo i cong trinh tran su
¢0...). K¢t hop va tan dung cdc cong rinh dé giao thong qua lai (trén dinh dap. céic co.
dé quai). K&t hop v tan dung cdc cd s& phuc vu, kho phu trg, kbu nha & lan trai dé i
dyng cho dia phuong cho cin bo ¢éng nhan vin hanh, cho di dan tai dinh cu...

2.2.2. B& tri cong trinh khdng ¢6 dap ngan séng

a) Cong trinh khong ¢6 dap la cong trinh khéng ¢6 ¢ot nude nhu cong teinh lay nude
chay trye ticp (r song. ur kénh [6n, khong ¢6 ho chira. Nhung cong trinh 18y nude nay
thuomg la dé twai tiéu, cung cap nude cho cong nghiép, sinh hoat.

b) Theo dicu kién lay nudce tir sdng vao kénh chinh cong trinh 18y nudc chia lam hai
loai: co diéu tiét va khong diéu tiét. Dai vaGi loai cong trinh khong diéu tiét hru litong
can lay phu thudc vio mue nude song. PDoi vdi loai cong trinh ¢6 dicu tict thuang <6
cong dicu 1€l hoic tram bom & ddu kénh cho phép Jay luu luong can thiet véi bit k3
muc¢ nudc nio cla song.

¢) Vi tei va bo i cong trinh khong ¢ ¢ot nude ciing nhu loai cong trinh 1ay nuée duoc
xdc dinkt do mot so dicu kién dia binh, dia chdt, thay van cua doan song, dicu kién va
luong nude can (Ay.

2.2.3. B4 tri cong trinh véi cét n dc thap

a) Cong trinh diu méi thuy loi - thuy dién vdi chicu cao thap dung d¢ dang nude tao
dicu kién lay nude cho nhu cdu thiy loi cong nghiép, sinh hoat, cho thay dien Kicu
dudng din dung luu luong co ban. Cong trinh thiy di¢n kicu long song cling thuang ¢6
¢ot nudce thap, ¢é khi véi muc dich "kénh hod” dong séng cho giao (thong van ai thuy.
Bo tri cong trinh dau mdi trong cdc diéu kién nhu vay ngoai dap dang va tran xa
10 con ¢6 cong trinh nhir cong 14y nudc. au tau, nha may thiy dién...
b) N¢u song rong thi thudng bo tri nha mdy (hiy dién trén mot by, au (hu & b bén kia,
O aiifa 12 dap tran xa 14, Néu dat c¢i nha mdy thuy dién vd au tan vao mot ba thi van
hanh cong trinh ¢6 khé khan, nhung thi cong cong tiinh bé téng duge thuan loi do tao
thanh mot (o hop cong trinh bé 1ong.
¢) Khi long song hep khé b tri tit ¢a ciac hang muc cta cong trinh dau méi vao mot 10
hap. c6 thé phai dio 1an bd dé bo tri cong trinh nhut dat nha mdy thiy dién. Néu diéu kién
cho phép thi nén két hop tuyén nang luong v tuyén tran xa 10. Tuy nhién do cdt nude
thap nén kho ba tri, cé thé dung ciac mo tru ciia dap dé b tri (¢ may s¢ ¢d hien quai hon



A NHUNG VAN D CHUNG TRONG THIET KICONG TRINTETTIUY Lo 19

d) O nude 1 cong Irinh Thie B duoe xay dumg nong nhimg nam 60 cia tie ky N\
thuog logr thuy dign Kier Jong somp véi cot ndic tuomy o thap, bo' ot cong tiinh nee
comm b hey phad quac i dip kha b phats nhi muty thoy dien vai 3 1 nas oan sa i e
3 Rhoang. dap chmh ngan song bang dat di (xem hinh 2 2).

Hinh 2-2. Bo iri tong thé cong trinh loai thuy dien ling sonug
a) Cat dov theo true cang triinh dau moi: by NMat bana:
{4, 6- dap dat 2- Nha mdy (hay dicn: 3~ Dap ten he tong:
S- Au tis 7- Ranh @idi ngap o thusmg luu:
S 1) Kénh vao va kenli rac 9, 10- Kénh vao au.

2.2.4. BO tri cong trinh vdi ¢t n dc trung binh

a) Cong trinh dau mos thay lor thiay dicn vai cot nude tung binh co the dooe e iy
o song ving dong bang, trung du vic mén mic T rong rruomg hap o sany ving dony b
va trung du. co the nén mdng khong phan 13 di, con song o micn nur thuime Lo nes
mong dits Cie cone trinh dau mét ¢ cot pude tung binh da <o van mue dich phat dien
vir nhia ey thity dicn thidng thuae kicu sau dap.

by B3 1 cong trinh thuy dién ki¢u sau dap phu thuge chu yeu vao loai dap hing be tong
hay bang vat lico tar ¢hd. Trong trudg hop dap hang vt liéu tai chd kho cd the ket hop
VAL g Xa LGy can by tref trin xa 10 niéng bén canh dap nhu o cone tmh Hoi Tk
Tuven nang lusng hoan toan ba it néng bén b i,
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¢) Bo il cong wuth vor dap be wong ¢d the ket hop trin vl tuvdn nung Tuong vao muos
"dau man" thi thudng cho tran qua dinh dap va néc nha may thuy dien. Nhuo vay bo uf
come 1inh 2on vie mot "o hop™. Trong truding hop nay cin chi ¥ ddn cong tinh din
dong thi cang, Néu séng twong doi rong. mar thoar thi ¢4 the lim kenh din dong. sau 36
ho i cang trinh be téng cé kheang tan va 16 xa sau de thao 1L 10 xa diy dé thido phi

sithoag chi "eho™ dé sau nay md rong. lang thém cong saar coa thuy dicn, nehia 1ode
L nha miy thuy dién man Kho khar B hE thome cwa Tiy mude, ong dan nrgie w0 "o
Lao™ nir the nao de tror thanh tuven ming hong. Co the rong trong Bop Lol Ciii s s

e phan thuin Lot hon rong viée “can tao™

d) Ba vl comg tinh Tlod Binh vai tivén nang lugng doc Eip ben bo Lrdl, nhimdy thin
dién ngam cho phép chay mdy som do viee chay mdy dau 0en ¢ the lun theo tuven
ricng tr dao. dé bé tdng, lap rap 10 mdy. Trong trudng hop vdi nhi mady ho phar hoan
thiinh phin dudi nude cla ca & 1a mdy 1a phan khoj Juone chu yéu ciza toin ho nhi miy .
Navin ra cic duiing ham ed ap vao cac td may ngam ngan, thi cong nhanh. khic vo
vuomg hop kbt nhivmay thioy dién ha, dudma ham dp lue dai rae kbe thi cong, nhidl Lo
lras Jditu dew b
]‘,:
rat lom, khi van hanh viee bao vé midl dae cao cling Ly mot khio khan txem hinh 2 3y

hin L. phia thugng Tro la et mhan nude. phia ha Tou 1o gha may

wa thr eong 10 "ham cut” vira L, virg o6 nhieu rid roz khot Tuong diao ho o shia ma

Hinh 2-3. Bo' tri 1ong thé céng trinh loai thiy dien sau dap
V- tram diens 2-dip khoo S-phdcoray gy dien:

4. dap trans 3= dap dat, 6- au e 7 duong
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2.2.5. B6 tri céng trinh vdi coét n 8¢ cao

a) Bo tri cong trinh dau mai thiy Io1 - thiy dién v8i cot nudc cao ¢b the ¢6 2 loat.
ILoat chi yéu do dap o nén cot nude, thudng cd dap cao vi gia thanh cia dap chiém
dén 40 + 60% toan bo gid thanh. BS tri cong trinh loai nay chi véu do dap chi phai.
Néu 1a dap bé tong thi thudong két hop cong trinh xa [0 v tuyén nang luong vao diu
méi. Khi dia hinh. dia chal, thiy van khong cho phép két hap va ca thé bo tri ricng thi
bo tri cdc cong trinh xa 1d cling nhu nang lvong & wén mot bs hay tach riéng ra hai bo
ntong (¥ nhu véi bo tri khi ¢é dap ngan song bang vat licu tai chd. Thudng diéu kién dia
hinh chi phoi vice bo tri cong trinh. DE lam the ndo ¢6 chi phi xay dung it nhal, cin qua
o sanh mot s6 phuong an bo tri cong trinh cu thé.

b) Loai chu yeu do dudng dan nude tao nén cot nude (thay dién kicw duimg dany (hi
ngoai dap, cong trinh xa 1o thudng bo (rf tap trung, con tuyén nang luong do ¢d duong
dan nudce dar (bao gom kénh, hdm dan. dng dp luc, nha mdy kénh ra) phai bo 1ri ricng o
mor phia b song. Can cin ci cha yéu vao dicu kién dia hinh dia chat dé¢ liam thé nao
vai do dai dudng dan ngan nhat, (ao duoc cot nude cao nhat.

O loai cong trinh ¢é co6t nuGe cao thudmg chi ¢ tuyén ndng legng ma khong ¢o
cic cong trinh khidc nhir au tau (hodc cong trinh ning tan, cong trinh cho ¢4 1€n xudng,
cong trinh tha go...).

¢) Thudng trong bo tri cong trinh ¢6 ¢ot nudce cao tuyén nang luong ¢4 ¥ nghia lan du 13
trong tnrdng hop ki¢u dudng dan hoac trong trudmg hop kiéu sau dap. nén can ¢6 so
sanh cic phuony dn kinh t& k thuat cu the. Pai véi dap bé tong, loail cong trinh Kicu
sau dap thudng (uyén nang lugng cé thé ket hop wong doi thuan lai. Péi véi dap bing
vat lieu tai chd dudng dan nuée phai dai va thuding 13 ki€u him dan. O day phai xem xét
cu thé trong tiing trudng hop c6 hoac khong cé cong trinh diéu dp. chu yéu do chicu diu
cua duding dan chi phoi.

d) Nhi mdy thuy dién do ¢6 dudng dén nudc thudng kiéu ngam, ca ong ap luc ciing vay
nén co the 1 kicu thuy dién ngam. Gian may ngam thuc chit do quy mo kha 1én nen thi
cong gan g1ong nhu gian may ho sau khi da lam vom. Phan dudt hau nhu khong bi nura
@16 anh hudng, (hi cong timg t6 mdy dac 1ap, ¢6 thé dua vio van hanh sém nén trén the
gidi nha may thuy dién ngam duge 1am khd nhiéu. O Hoa Binh, Yaly ciing vy, vi bio
dam kinh 1€ k¥ thuat chit khong phai chi vi quoc phong ma Jam ngam.

2.2.6. Mdt s& nhan xét chung

@) Bo tri ¢cong rinh dau moi thity loi - thay dién phu thudce vio thanh phin cia dau mol,
ngoai comg trinh dap ngan soéng va cong trinh xa 10 thi chd yéu do nhiém vu cua cong
trinh dau moi: cap nudc, thiy dién, van tai thiy, tha gé.

Khi cong trinh cé nhiém vu cung ¢ap nude wiéi, nude cho cong nghic¢p, nude cho
sinh hoat thi trong hé thdng dau maéi ¢dn ¢6 cua 1ay nude hoic cdng, kénh dan nudc cic
mit phan phol nude (cong di, tiéu, tram bom, cong winh trén kénh...).



Khi cong trinh ¢é nhiém vu phit dién thi trong hé¢ thong dau mot con ¢o tuyven
nang luong bao gom cua nhan nudce, cong trinh dan nude (kénh. ong. ham), nha maiy
thav dién, conyg winh phan phoi dicn...

Khi cong trinh ¢ nhiém vu giao thong van tai thuy thi trong hé thong dau mon
cdn ¢ tuyén chuyén tau, thuyén, bé thudng bao gém kénh vao, ra, au tau. dudng truot
tau hoac cong trinh nang tan...  +

Clng ¢6 nhimg trudng hop co nhiém vu si¥ dung 10ng hgp nguon tai nguyén nude
vt 2 hoac ca 3 mhiégm vu thi hé thong dau méi thuy loi - thay dién bao gom du ¢a cac
cong (rinh: dap trivn xa 1, ¢éng I8y nudc, tuven nang luong, au tau.

b) Van dé chon loar dap la mot trong nhimg noi dung chu y&u vé nghién cifu tinh toan
kinh t€ k¥ thuat, ¢6 y nghia lon trong viéc bé tri cong (rinh dau méi thiy lot  thay dicn,
Trong viée chon loai dip thi su xdc dinh dap bé (ong hay dap vat licu tai ¢ho ¢6 anh
hudmg e ticp dén bé tri cong trinh dian moi.

DGi 61 cong trinh dau méi thuy (g1 véi dap ngan song khang cao, tao ho chita de
Wik v mba kho. cha y&u o vong trung du. ¢6 dia hinh bo (ri tran xa 10 bén b hay ricng
¢ "co” nti ¢o ché do ra song sudi twong doi thuan loi thi dap thuong lam bang vat lice
tai cho.

Pap be 10ng thuang duge chon § dia diem ¢6 diéu kién dia hinh, dia char thich
hap, nén méng 1a da, vat lieu cét soi twong doi ¢ gan, didu kién dan dong thi cong thuan
loi theo ciach phan dot, kénh hoac ham thdo 10 thi cong. Pap bé tong cho phép két hop
cong trinh xa 0. ¢é khi cho phép xa 1@ trong lic con dang xay dung.

Dap vom hoac vom tropg luc dugc xay dimg & nhitmg dia dicm ¢6 di¢u kién dia
hinh. dia chat cho phép vdt hé so tuyén thuong khoiang 2 : 4, cling ¢ khi vdi hé o
tuyén 19n hon, Hién nay viéc kEt hop cho tran qua dinh dap va két hop xav dung nha
may sau dap uong diéu kién {un lugng 10 va cong sudt Idn déu da ¢é thuc tién ¢ nhicu
not. Do d6 dac bict trong diéu kién ¢6 dong dit manh, cian quan tam d¢ lam dap cong
hoac vom (dap vom Vaiont & Ttalia cao 262 m, nudc lan dat da do sat bo ho tran trén
dinh hing (ram mét ma khong bi vo), nghia la can tan dung diéu kién tur nhién dé xay
dyng dap vom hoac vom trong luc.

¢) Can dic biét guan tim bao dam do an toan v on dinh cla tuyén ap fue, v& ket cau
clta cong trinh dap. ché uép giap cing nhur 2 vai dap. Ngoai vice chon két cau hop Iy thi
cin chi ¢ dicu kién sat 1 bo ho trong pham vi gan (nhu boy ho Vatont bi sat 16 1 ho bi
lap, tuy dap khong vd nhung vin lam thét mang khoang 4 ngan nguoi mac du da ¢o
bio dong trude de sgtan o ha lun).

Viéc bio dam an 10an én dinh clia phia ha lvu nhu cong trinh tiéu niang. chan dap,
hai bd ca v& k¢t cdu va thiy luc cling ¢dn dugc quan tam. Thudng ¢6 mo hinh (hily hic
dé Kiém tra cdc gial phap k§ thuat, dac bict néu & ha luu cong tiinh ¢6 dong dan cu hoac
cé cac cong trinh kinh t& - x4 hol.



A - NHUNG VAN DE CHUNG 1RONG TTHET K CONG TRINH LHOY 1O RR

Diéu ki¢cn mat do dan cu va quy mo cdc cong trinh & ha lun ¢é ¥ nghia 16n trong
viee chon bo tri v thong s0, k&t cau cong teinh. Do su ¢6 cia dap 1ao ho chia 1o dan
den hau qua khon ludng nén can xem xét va chon loai cong trinh ¢ do an toan on dinh
cao (nhu dap cong. dap vom) ¢d do du trir cAn thi€t so vdi nhitg dap thong thuong
(dap Hoa Rinh da gia thiang 3m so véi tiéu chuan cong trinh cip 1). Noi ¢6 dicu kién can
¢o gang bo tri dap tran su ¢d, tran du phong.

d) Diéu kién dan dong thi ¢cong ¢6 anh hudng dén bo i cong trinh dau maoi thity loi
thay dién. Tat nhien & day lou lugng va thai gian (G cé ¢ nghia khong nho. “Trong
trucing hop song rong hoac ¢6 phan var - bar (hi nén chon cong trinh bé 16ng thi cong
dot 1 (nha may va tran ¢ Thac Ba, tran xa 1§ & Tri An), trong dot 2 & xa i thi cong qua
comg uinh bé (6ng da xay trong dot |.

Trong truomg hgp song rong vira, co bai hay méai thodi & mot b tht nén dan dong
thi cong bang kénh, san nay s¢ lap kénh bang dap dat da (Hoa Binh) hay dap be tomg ¢6
du kién ket hop cong trinh xa ddy hoide xa sau. Rieng ¢ Hoa Binh con co ham dan dong
thi cong ca miia can, mita Hxa ca qua kénh va sau ca qua cong trinh xa la.

Trong trudng hgp soéng hep. hai by doc thi nén bo tri cong trinh dan dong thi
cong bang dudng him. Cong trinh Nuréch (trén song Vac-so) dan dong thi cong bang
duong ham.

Neéu trromg hgp cian bdce bo 16p da phong hod thi vice dao kénh dan dong sau dioce
ngan lal bang dip bé tong cd két hop thio sau hay xa ddy Ia hgp [¥. Nhuw vay ndi chung
day 1a khau phai "xa 1Y thi¢t k&€" theo yéu cau chung 1a chon phuong dn hop Iv nhat qua
s sdnh kinh te k¥ thuat cic phuong dn can thiét.

d) Vicc bo ui cong teinh hop Iy 1a dicu ki¢n can thiét dau tién trong sudt qua trinh
thiét k& o 1al ca cdc giai doan. Thuong ngay trong budc dau tién. khi chua ¢o tai licu
bdan dé (v 1é lgn, khi chua ¢6 nhicu tai héu khao sat dia chat, s6 licu thuy van chua dugc
"chuan xdc" hod... thi viéc ba tri cong trinh trong trudng hop nao cing 13 co ~& cho cic
nghién citu tinh todn so chon phuong dn ¢ling nhu thong s6 co ban cla cong 1rinh dau
mol qua xac dinh gid thanh dau (v an bo cong trinh.

C6 the néi day chang nhirng 13 mot noi dung kinh t€ k¢ thudt ma cdn [a mol
"nghé thuat”, can c vao Iy thuyér, thue uén, kinh nghiém trong nudc, tren e gidn..,
dic biét [a vél nhing diéu kién tuong tu vé thién nhién va kinh (& xa hoi. d¢ ap dung
mot cdch sinh dong, hgp Iy nhat.

Cin nol rang khong ¢6 mot cong trinh ddu moi thay lot - thuy dién nao, mot
Guyen dap nao la giong hoan toan v4i nhau ma luon ¢o su khac biét khong it thi nhicu
vd phar ¢6 su "van dung” thich hop vi khong ¢6 "thiét k&€ mau" nio d¢ "dua nguyén si'
sang cong trinh khdc. PGS chinh 13 diéu khdc bi¢l cha cong trinh thiy so véi cac loai
cong trinh kién tric xay dung khac. Tir dé doi hoi phar ¢é tich lug kinh nghi¢m va (ri
thite, phai luon hoe hoi, suu tim va suy nghi. van dung cho thich hop nhat dua vio
nhitng nhiém vu cg ban va yéu cau cu thé doi vai timg cong trinh dau moi thuy loi
thuy dién.
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2.3.DAC TR NG CO BAN MOT SO CONG TRINH THUY LOI O VIET NAM
2.3.1. Cac céng trinh thiy dién
. Cong trinh Thic Ba
a) Cong trinh thiy lon - thuy dien ‘Thac Ba la cong trinh tuong doi [on dau tén & nude
ta. duge xay dung trén song Chay (uinh Yén Bai).

Cao do mitc nudce dang binh thudng cua hé dua trén ca 3 tinh odn thiy nang di
chon 1a 58,0 m, difu tiét duoc nhiéu nam dong chay tai tuyén.

Cong sudt nhd may gém 3 t6 mdy la (08 MW. 13 nha mady thiy dién kicu lony
SOng, nghta 13 nha mdy tham gia tao tuyn ap luc.

Thanh phan cong trinh dau mail gom dap khong trdn bang dat d4, nha may thay
dién. cong trinh xa tran va 16 dap phu (12 dap & bo phai va 4 § b i),
b) Trong do dn di xét 3 phuong dn chinh vé ba ri cong trinh:

- Phuong 4n nha may thuy dién véi dap da do. Trong phuong 4an nay dip chru dp
lre nude ¢dn nha may thuy dién {a comg (rinh khang chiu lyc.

Phuong dn nha may thuy dién kicu long song vdi dap da do. Trong phuong in

niay nha may thuy dién nam trong thanh phian cdc cong teinh cla tuycn dp lue.

- Phuong dn dap bé tong chan ngang toan bo tuycen ¢ony trinh dau moi. nhi midy
thiy dién bo tri (rong tuyén dap, con xa 1@ thue hién qua tuyén trao clia dap.

Sau khi so sdanh va ddnh gid cdc phuong dn ba tri va k&t ciu cac cong trinh dau
moi. da chon phuong dn nha mdy kiéu {dng song vai dap da do.

¢) Da xem xét 3 tyé€n cua cong trinh dau moi. Pa chon tuyén nam & phan gita cla
khoi da hoa cirong. cong trinh bé tong bo 1rf trén nén dd cdng tot.

Nha may thily dién gom 3 t6 may vé1 tua bin loai cinh quay. tiuc ditng, khoang
cich gitta cdc truc 12 15,5 m. Chiéu rong nha may l1a 53,2 m.

Chiéu dai phan dap tran 12 28,0 m, luu lugng xi 3280 m'/s (tan sual 0,1% ). cao do
dinh dap & 63.0 m.

d) Khoi luong xay dung chinh gém: Pao dat da: 1.604,8.10° m’. Pip dal dd: 2.712.7.10' m".
B¢ 16ng v be 1ong ¢ot thép: 177.7.10 m’ Khoan phun «i mang: 23.2.10 . Thict b v
khi thuy cong: 1.891 tdn. Thict bi thuy fue va dién: 1.030 tan,

2. Cong trinh Hoa Binh

a) Cong trinh Hoa Binh 1A cong trinh bic thang thuy loi - thiy dién dau tién trén song
Pa. con song ¢ nguon thiy nang 1dn nhat nuGe ta ma trir nang hién thue chiém khodng
40% trong 16ng trif nang thay dién cha ca nudc.
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Qua so sdnh phiéu phuong dn bac thang cong (rinh trén song Da deu thay ¢6
phuong dn cong trinh Hoa Binh & dudi cong. Bén canh do la su thuan lor cho viee
xay dung va van hanh tai dién cla cong trinh thiy loi  thuy dién 16n ¢ cong trudng o
ngay thi xa 1oa Binh cdch tha d6 Ha Néo1 76 km theo quace 16 6.

Do qua khao sat dia chat trude Cach mang thang 8 va trong nhilng nam dau thap
nién 60 (cua the ky 20) thdy duge ciu tao dudi long song ¢b hém sau chia day cdt,
cudi, so1 day dén khodang 60 m nén phuong an dap bé tong hiau nhu khong dige néu fen
xem x¢ét. Trong (hai gian dé viée lam dé quai dé bdc bo 18p phu sa diay nham dat dap
bé tong trén nén da la kho hién thyce. Phuong 4n hau nhu duy nhat 1a xét bo i cong
trinh vat dap dat da ngan song.

b) G mdi tuyen ¢6 khai lwong dap khdc nhau chd y€u tuy theo chiéu cao cia dap do dia
hinh hai b3 ¢6 thay déi. Trude Kia cdc chuyen gia Phap ciing nhu dau nhitmg nam 60 do
du kién dap thdp hon nén da xem x¢ét cha yéu cac tim tuyén @ phia dudi tuyén hién nay
da chon va duge xay dung (tuyén 3).

V¢ sau vao cudi nhimg nam 60, dau nhimg nam 70 do cao irinh dinh dap dy Kien
trong pham vi 100 : 120 m nén di kién nghi tim (uyen nhu hién nay da thae hi vi
chang nhimg ¢o khoi lugng xay dung dap tuong doi it ma ¢ong trinh xa [0 van hanh bén
cunh dap cung nhu tuyén nang lugng déu ¢ vi tri thuan lgi.

Sau d6 cic chuyén gia 1.ién X6 (ci) ¢ dé xuat nhiéu phuong dn tuyén O ca
thuong v ha luu tuyén 3, dac biét & ca vé phia thuong luu dén 30 km, col nhu mél ving
tuyen, trong d6é doan tuyén & thi xa Hoa Binh dai dén S km ¢4 nhieu tuyén. Juy nhicn
au khi khdo sit, nghién cifu tinh todn dcu thay rang tuyén 3 vin 1a hop 1¥ nhat vi o mia
thanh xay dung it nhit v6i ba tri tong thé cong trinh “hai hoa™ nhat.

¢) Do dip dat dd Hoa Binh Ja dap cao nhat thé gidi trén nén mém (128 m) nén khong
thé bé tri cong trinh xa 1i trén dinh dap ciing nhir ba tri tyén nang lugng két hop trong
than dap rit khé khan do dé cac hang muc cong trinh nay dat tach riéng ra.

Van dé 1a can bo tri tyén xa i van hanh nhu theé nao dé tuang ngan gida dap dal
di i dap xa i thap va ngin, dong thai khai lugng dao dat dd, bé tdna cua ¢ong trinh
fim v sdu va doe nude ciing 13 twong doi it nhat, hé ticu nang ¢ cudi tran o vi of (wong
dos thudn lon, lam anh huong dén chan dap ha v it nhat.

Sau khi nghién ctu tinh todn khd nhiéu phuong dn bo tri cong trinh, ke ca o bo
phdi v bo (rdi, thady rang phuong an bo tri cong trinh x4 10 van hianh va tuyén nang
luong & bo tran 12 thuan lg1 hon ca.

d) Van dé (rong déi phifc tap trong bo tri tang thé cong trinh Hoa Binh (i grai phdp
din dong thi cong do luu lwong it thi céng rat lén (24.000 m/s), 1ong song fai hep ¢6
tang phit sa dugi day song rat day. (3 day cén cé bién phap "téng hop" khd cong phu i
phai van dung tat ca cdc khd nang dong song. kénh bd phat. ham bo trdi, cong (rinh xa
[ van hanh.
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Trong cac nam dau khi thi cong kénh dan dong b phai va hai ham dan dong bo
trai (hi ~ony van chay "binh thudng”. Sau kht thi ¢ong xong kénh bo phai v hai ham b
wdi tien hanh ngan song dot 1 vao ngay (2/1/1982, luu luong séng duge thio qua Kénh
bo phai ciing nhu hai ham b trdi. Cong (dc dap phan dap dudi nude dugc ticn himh, 1o
dén phan gilta (theo chiéu cao) cua dap. Pén dau 1986 khi dap & phan long song da dup
dén cao do can thict thi tién hanh ngan séng dot 2. Trong mot thon gian mia kho phai
dip phin dudi cia dap & doan kénh b phai dé mia i dén (J0 1986) cho xa qua kénh bo
phai cling nhu hai ham by (rdi. Sau (@ 1986 phai dap phan dap bd phai cho deh cao trinh
R1m trude khi Lo 1987 dén, do dé da co khau hiéu: "Cao do 81 m hay la chét”

1.0 1987 duoc x4 qua 2 ham thi céng cing nhur cong trinh xa [ van hanh & bo il
dang xay dd. 'Tat cd nhimg giai phdp nady dcu thue thi theo thiet k€. Vio mba kbho
1987 : 1988 hai ham thi cong duoge bit la1 o phan dau dé tich nudc. bao dam cudi nam
1988 van hanh 16 may ddu tién. Phan nira ha hru cha ham duoc tan dung d¢ lam thanh
phan ham din ra clia hai t6 may dau tién.

CG I bo trl cong trinh vao loai "phic tap nhat thé gidi" nhu vay 1a hop v, Day la
bai hov quy gia chang nhimg cho nganh thay cong Viet Nam mai cho ca thé gidi.

d) Khoi luong xay dung chinh gém: Pao dat dd: 20.256 x 10'm'. Pap dal dd: 26.631x10 ' m".
Bé tong va be (6ng cot thép: 1.899x10 m' Khoan phun xi mang: 205+ 10° mét dii ().
Thiet bi vt K&t cau kim loai: 46,721 1an.

Y. Cong trinh Tri An

a) Cong trinh Il An la cong trinh (hay loi - thiy dién 16n nhat mién Nam. bic thang
cudi cung ¢ ha luu séng Déng Nai. duge chuan by vao dau nhitng nam 80 dé giai quyét
viéc cung cdp thém dién dang rat thiéu san khi giai phong mién Narn.

Theo nhitmg quy hoach so bd ¢ (rong va ngoai nude (chu yéu do Uy ban song
Me Kong tién hianh) thi song Dong Nai ¢ nhié¢u cong trinh. trong dé ¢ong trinh
Pa Nhim o (huong nguon da duoe xay dung ti dau nhimg nam 60. Sau hop luu gia 2
song Da Nhim va Da Dung dy kién dén 8 cong urinh ma Tri An la cong trinh thir 9.

Cong trinh I'm1 An tuy & ha luu nhung cé hd chita tuong doi I6n, ¢é thé dicu tict
sau dong chay khi chua cd cac cong trinh & trén lal 6 twong déi gan thanh pho 1O Chi
Minh (chi trén 30 km), diéu kién thi cong van hanh. tar dién rat thuan loi nén dieoe (hi
cong trude. llon nita & day diéu kién dia hinh (¢6 thic Tri An), dia chdt, xay dung kha
thuan {oi. trong phuong dn bac thang thiy dicn song Dong Nai nao ciing ¢d cong trinh
Ter An nen viee duae chon lam cong trinh dot 1 uén song PDong Nai cling tong tu nhu
cong tinh 1oid Binh (rén song Da la hoan toan thich hop.

b) Cén ndi rang qua tai liéw trudc ngay giai phéng mién Nam nam 1975 ciing nhu cta
Bo Thiy loi (cu) trong "thiét k€ nhiém vu" cna cong trinh ‘I'ri An thi tuyén dap
ciing nhu tuyén nang luong chia cong trinh Tri An khic vér tuyén duge chon va duoe
xay dung.
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Tuyén dap duge chon & ha luu uyén lic trude du kién ciing nhu tuyén do Vien
Thiét k& thay cong Lién Xo (cu) kien nghi. Tuyén duge chon ¢6 uu diém la (hi cong
tren kho dap tran phia o rd mot ciach thuan loi (khong phar qua cauy. Sau khi thi cong
tam day phan dap tréin va cdc mo tru mdi ngan song Dong Nai va luu luony thi cong
duge thao qua dap tran dang xay dung.

Tuyén nang lugng duge chon & phia ha luu tuyén trude day du ki¢n (nha may thuy
dién 0 ngay ha lun dap phu Suoi Rop). Tuyén ning lurgng mdi dugce dé xuat v thue thi
¢6 uu diém 1 1an dung duoc mot doan thace véi do doc song khi tap irung & ngay ha luu
song Bong Nai. Ngoal ra da ba tri tuy€n nang luong hop 1y hon do tan dung bd trai hd
Suot Rop ¢6 cao do vira vai clra nhan nude va d6 doc khd 16n xuong nha may thuy dicn
co kénh ra dao khong sau. Tir dé giam ntuéu khoi lugng xay dung ma dong thdn duac
tang cOt nuGce va cong suat lap may, dién luong dang ké.

¢) Trong bai hoc kinh nghiém vé k&t cau cong trinh Tri An ¢6 vin dé s co ong dp luc,
do da lam ong vuong bang be tong ¢t thép vdi khau dé trong rat I6n (7 m x 7 m) ma
col thép dat ¢ goc chua chuan xdc, thai gian sau khi d6 bé tong chwa ddp ting véu cau.
Tuy nhién bai hoc thanh cong i chit y&u nén trong thoi gian rat ngan da hoan thanh
mot cong trinh ¢ tdm ¢d quoc gia. tham chi A quac 1€,

Pa nhanh chéng trién khai cong tic xay dung cdu qua song Dong Nal, o (uyven
dap, tuyén tran cling nhu tuyén nang luong. huy dong moi kha nang v¢ lyc luong iy
dung va thiét bi dé thi cong trong thai gian ngan: khdi cong nam 1984 den dau nam
1988 dd chay mdy dgt dau.

4. Céng trinh Vinh Son

a) Cong trinh thuy dién Vinh Son ¢6 cdc dap tao thanh hdé chda A. B nam trén
song nhanh, chuyén nudc sang séng chinh qua nhd mdy thuy dién mam & bd pha
song Con (tinh Binh Pinh).

[.udn ching kinh t& k§ thuat ¢ong uinh thay dién Vinh Son duoge hoan thanh vao
nam 1985, 1o A trén song Pak Phan duoc nude tir hd B chuyén vé tao thanh hé thong
ho ¢6 kha ning di¢u t1ét nhiéu nam. Cum cong trinh B dat & tuyén trén, cong trinh tran
& bén by phai, kénh chuyén nude bén by trai. Cum cong twinh A ¢é xem x¢t 2 tuven
dap: dudi va trén cdch nhau khoang (50 @ 200 m. Sau khi xem xét da chon wven duds
¢6 khai lagng it hon dit dudi nén ¢6 di badan 16 rong. Cong trinh tran dat o co by phit.
€6 ca trin "swed” theo kidu “cau e

b) Tuyén nang luong bao gom kénh vao tir hd A; 2 Ong thép hd (thay ho C biang cich
tan dung 6ng thép khong dung cua nhiét dien Cau Do) thip dién &p; dudng ong ap lic
ho dai 1928 m: nha may thily dién v&i 2 10 may, kénh dan ra da 60 m.
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Duong ong ap luc bang thép chicu day 10 + 46 mm; trong qud trinh xem xét da
chuyén toin bo tuvén nang lugng vé phia ha luu (song Con) khoang 200 m [am giam
khot luong dao & viing thap diéu dp dén gan | trieu m*. dudng ong thi cong duoc thuan
1ot hon lai thém duge cot nude.

¢} Thong s cha mot 6 hang muc nhu sau: Pudng ong ngzang: 7 ong dudng Kinh
trong 1600 mm, dai 785 m. Thdp diéu dp ¢6 cho co hep, dudng kinh trong 6.7 m. duong
kinh vach ngan 1.6 m, cao 40.60 m. chi¢u day thap 0.5 m. Putng ong dp luc don, duony
kinh trong 1600 @ 1750 mm, dai 1700 m. Cong sual lap dat véi 2 a bin gio 66 MW
luu leong cure dai qua tua bin 13,2 m's.

5. Cong trinh Thac Mo

a) Tuy¢n dap cong trinh Thac Mo 12 loai cong trinh duting dan nén ciing thco nguvin
tac chung la dap dat phia thugng luu doan thac. Tuyén dap wong déi ngan, khai luong
dap dat dd khong nhicu, ¢6 thé tap trung thi cong trong mot mua kho. Do d6 da "xir by
vice dan dong thi cong chu yéu vér luu lugng "kiét”. khong phar lam kénh rong thodt Wi
thi cong sau phai ddp lai v6i khai luong kha lén.

Nho kénh nho thao luu luong mua kho di dap dé quai thap nham thi cong nén
méng dap, khoan phun trong mia kho. Mua Ii luong nuée duge thao qua phan nen
méng da thi cong, mia kho nam sau dap diap chinh nham dam bao dé cho I (nam sau)
v qua tran dang xay dung.

by Da xem xétden 6 tuyen nang lupng. Cudi cling dimg & tuyén 6. giam khar lugng dap
dap phu Bic Hanh va cong tic xay ding khd nhiéu.

H¢ thong tuyén nang lugng bao gom kénh dan vio dai 850 m. cua 18y nudc cao
16m, dudng ong bang bé t6ng et thép dudng kinh trong 4,7 m dai 390 m gém 2 ong,
nha may thuy dién cong 18 m. dai 48 m, cao 24m vdi 2 tua bin toai tam truc. céng sudl
chung 150 MW, kénh dan ra diai 25 m.
¢) Cong trinh & tycn dp luc ¢é dip ngan song chinh. chiéu cao 16n nhat 46 m, chiéu di
theo dinh dap 464 m.

Cong trinh xa tran ¢d 4 khoang. kha nang xa v (i tan suat 0,1% 1a 4722 m'/s.
Pap Ditc Hanh cb chiéu cao 1dn nhat 48 m, chiéu dai theo dinh 903 m. Kénh not 2 ho
vai fuu lugng 186 m'/s, dai 985 m, ngoir ra con 2 dap phu nhd & bd trai va phai dap va
ctra lav nude.

d) Cong trinh duge chinh thie khot cong ngay 20/11/199], hoan thanh vao nam 1995,
Khoi luong xay dung gom dao dat da 7.444x10" m'. dap dat d4 7. 137> 10" m’. bé tong
va bé 10ng cot thép 214.794 m’, khoan phun xi mang 8.824 md. ket can thép va thiet by
6.397 1an.
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6. Cong trinh Yaly

a) Cong tinh thuy dién Yaly la ¢ong trinh 16n nhat mién Trung. Day 1a cong trinh
thude logr duomg dan. tan dyng thdac thién nhién Yaly cao dén 50 m vi cdc thic nho.

Tuy cong trinh Yaly & phan song S¢ San sau hop luu cua 2 song Pak Poco va
DPak Bla, nhung do ¢6 hé chita tuong déi Idn, di¢u tict khd sau dong chay song tai tuyén
dap. lai ¢6 diéu kién thién nhién va xay dung kha thuian loi nén la cong trinh xay dung
dot dau trén hé thong song S& San.

Trong Quy hoach bac thang thuy dién song Sé San khi nao ciing ¢é cong lrinh
Yaly vir thic Yaly noi ticng. Ciing ¢6 phuong 4n "in x6i Thac Yaly” véi quy mo nho
vAd quy mo via. ‘Tuy nhién sau qud trinh nghién citu tinh todn thay rang phirong thuc
1an dung ca doan thac sau thac Yaly. do dée khd tap trung vio mot cong trinh nhu hicn
nay da hoin thanh 13 phi hop nhit. Qua day ciing ¢in "rit kinh nghi¢m" vi ncu chia
doan thac dai khoang 4 km thanh 2 bac thi s¢ 10n kém hon. phai hai nha may cé tong
cong suat twomg duong nhung thiel bi dat hon do ¢ot nude thap hon. Cira nhan nudce,
dip. trin ctung déu phai lam 2 1an. Hay thue chat 1a 2 cong trinh chd khong phai 1a "hai
dot” mia cong tinh sau vé&i khd khin 16n 12 dudng dan dai ¢6 I1¢ s¢ khé hoan thanh trong
thdi gian mong muén.

b) Tuycn dap Yaly ciing dé thang nhat [a nam ngay ¢ dau thac Yaly, chi can xem x<ét
tim dap cu thé. Trong trudng hop dap dat dd nhu da chon thi tim dap hién nay 1 hop iy
du ¢d doan cong chit S & gan tucp gidp voi tran xa Ih, tuy nhién do cong khong lon.
Néw dua tuyeén dap [én phia thueng luu niva thi khoi lugng s€ ting 1én do tuyén dap da
hon, tuyén ran xa Lo cing khé b tri hon.

¢) Tuyén nang heong clia cong trinh Yaly bau nhu chi ¢6 tuyén da chon 1a hop ly ca ¢
ctra nhén nude, cling nhu & viing nhia may thiy dicén.

Vin dé la xac dinh tim tuyén ¢ ting doan tuy¢n sao cho hop ly nhat, dac bict ¢
doan kénh ra d¢ tan dung ¢ot nude va thuan thay hee. Tuyén niing lugng gém: Cua lay
nude ¢6 2 khoang kich thudc 5.5x11m v6i luu lugng 16n nhat 1a 420 m'/s. Ham dan
nude gom 2 ham duong kinh trong 7.0 m dai 3720 m. Thip dicu dp zom 2 gicng. moi
21éng ¢ 2 budng. Ham ap luc g¢om 2 ham dudng kinh 7,0 m dai 320 m, ¢é boc thép day
1¢ mm. Nhi may thiy dién ngam gém 2 t6 mdy. Tram phan phoi dién ngoai trai rong
89.0 m dar 260 m.

d) Khei trong cong tic chinh nhu sau: Dao dat da: 2.857<10" m', trong dé dao ngdm
537450 m™. Pap dal dd: 12.828x 10" m’". Bé 1ong cot thép: 432,9x 10" n1. rong doé ngam
225,7x10" m'. Khoan phun xi mang: 186.480 m. Thiél bi thay cong: 5.503 tan. I'hiét by
thuy dién: 6.982 1an.

Cong trinh thiy dién Yaly da hoan thanh toan bo va chinh thic khdnh thinh ngay
16/4/2002.
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7. Cong trinh song Hinh

a) [uan ching kinh € k¥ thuat céng trinh thay dién séng IHinh da duwoc phée duydt nam
1986 va duoe hicu ¢hinh nam 1991, Thiét k& k9 thudt budc 1 cling duge hoan thinh
trong nam 1991. Cic thang $8 chinh cia cong trinh nhu sau: Chicu cao I6n nhat clia dap
chinh: 44,0 m. Chiéu dai dap chinh: 880,0 m. Liru luong xa cla dap tran: 6200 m'/s.
Chiéu cao 16n nhat cac dap phu: 18,0 m. Tong chiéu dai cdc dap phu: 6400.0 m.
Kénh dan vao tuyén nang lugng dair 1330,0 m. Him dan nude dar 1458 m. duong kinh
trong 5.0 m. Thap diéu dp kiéu gicng cao 70,0 m. dutmg kinh wong 8,5 m. (A)lng ap luc
thép dai 558.0 m, dudng kinh tong 3.4 : 4.0 m, chiéu day (4 : 22 mm. Nha may (hoy
dicn ¢6 luu luong qua nha mady 57.3 m'/s. cot nudc tinh todan 141,0 m.

b) Vé tuyén dap ¢6 so sdanh tuyén Ta, Tb va [c. Da chon tuyén Ta ¢é gid thanh it nhat,
tuyén Ib cong ¢6 khoi lugng dao dip 1dn. tuyén lc ¢ dudi cung ciing ¢ khéi Tuong xay
dung [8n.

Tuven dip tran da chon ¢ bo rdl, ¢d 4 khoang, khéi lugng be (ong it nhat Vi v
thanh chung thap nhat.

V¢ luyen nang luong ¢ xem xé tuyén Ia, Ib. DA kign nghr wyén la ¢6 tim yen
dudng ham thang, dusing éng ap luc ngan hon, hau hét ciac mo néo va mo do dit trén da
g6c, ¢O gid thanh thap hon.

¢) Khot luong cong tic chinh: Dao dat da: 4.518,41x 10" mi'. Dap dat da: 5.719,78x10° m",
B3¢ tang va bé tong ¢ot thép: 103,09%10°m*. Khoan phun xi mang: 21.000 md. K&t ciu
thép ong va co khi thay lue: 3.169.6 (an. Thiét bi thay dién: 1.235 tdn.

8. Cong trinh Ham Thuan

a) Cong trinh Ham ‘Thuan 13 loai cong trinh dudng dan chuyén nude tir song 1a Nea
sang su6i Pa Bo. Thanh phan cong trinh bao g6m:

Pap chinh trén song I.a Ngi biang dat da va cdce dap phu tao thianb ho chifa nude
vai chen div tayen dp lue khoang 3.5 km.

Cong trinh tran xa 1d bo ui néng o phia b trai.

- Tuyén nang luong gom clra 1dy nude, ham ap luc. giéng diéu dp, hdam dan nude

vao toc bin. nhd may thoy dién, kénh ra thio nude vio susi Pa Bo. Tuyén nang luong,
duac chon @ b trdi sudi Pa Bo.

b) Doan tuy&n dap chinh duge xem x¢ét trén mot chiéu dai khoang 1.5 km. Da so
anh nhicu twyEn, cuol cling chi yéu xem K¢t gida uyén b va d.

Tuycn b vai dap chinh cao 97 m va chiéu dai dinh dap 1235 m. Pap phu gom
3 dap vdi chiéu cao 1dn nhat 64 m va chiéu dii dinh 1180 m. Tong chiéu dai tuyen dp
Iuc 3500 m. Tuyén d ¢6 dap chinh cao 101 m, dai 468 m. Cac dip phu ¢6 chicu cao i
nhat 68 m, tong chiéu dai 1127 m.
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‘Irong giai doan {ap Ludn chiang kinh t& ky thuat da kién nghi phuong dn tuyen
dap 1a wyen b va wyén nang luong & bo phai susi Pa Bo. Sang gilai doan thict k& kv
thuat (1994 da hi¢u chinh vice chon tuyén dap sang tuyen d. ¢6 khai lugng xay dung it
hon, diap chinh ngan song ngan hon nhiéu. Tuyén nang lugng ciing duge chuyén sang
ba tri1 sudi Pa Bo, khai luong xay dung it hon.

¢) Pap tran dat riéng & phia by trdi cha dap chinh véi luu lugng 6.600 m'/s. Tuyén nanp
hrong bao gom cira 18y nude vai két cdu loal thap: tuy nen dan nude la loai ap lye ¢o
boc be 1ong, dudng kinh wong 1a 7 m va chic¢u dai 3020 m, do doc cia tuy nen la 1:100;
gicng dicu dp loai 18, dudng kinh trong la [1 m va chiéu cao (r day la 1105 m;
duong ong dp luc 13 loai don ngdm ¢é boc thép, ¢6 rE nhinh ¢ phan duéi vao 2 t6 may,
duong kinh trong thay déi tir 5.3 < 4,8 m, dudgng kinh Ong r& nhanh 1 2.8m: nha miy
thiy dién loal ha dai 70 m, dng 45 m. cao 40 m, céng suat 300 MW: 1ua bin loal tam
truc ding, cot nuwde 250 m.

9. Cong trinh Da Mi

a) Cong trinh Da Mi 1an dung nudce diéu tiet tir hd Ham Thuan, sau khi da phat dién tai
nhd mdy Ham Thuoan, do vao susi Pa Bo. Tar day dip dap chinh 1a loai dal did. chweu
cao 69 m, dai 490 m, khoi luong dap dat dd [a 4,8 x10"m". C6 mot dap phit o bi phau vi
mot diap phu o by trdi sat vai dap tran (cao 12 m, dai 160 m).

Dip win dd xem xé 2 phuong an: tran thing vi trn nghiéng. loai tran tu do
khong ¢ ctra. 1.0 thiét ke [a 1320 m'/s véi gid tri bang 1,2Q, ..,

b) Tuyén nang luong bao gom clra ldy nude dat ¢ biy phidi cich dap chinh khoang
(80 m, fuu lugng thiét k& 137 m'/s: kénh din vao dai 73 m; wy nen dan nude diu
(834 m. duong kinh trong 7 m. la loai dp luc ¢6 boc bé 1ong; gicng dieu ap cao S0 m.
dudng kinhk trong 15 m [a loal 16 ¢é dudng kinh 5 m, boc bé tdng day (.5 m: duane one
dp lue 13 toar gieng ngam nghiéng ¢é boc (hép vai chiéu dai 3562 m va duong kinh
trong 5.2 : 5,6 m, doan phan nhanh ¢é dudng kinh 3,6 m: nha may thiy dién & b phai
sudl Da Mi 1a loai thiy dién hd dai 36 m, 1ong 31 m, cao 42 m, gdm 2 t6 may cong sual
172 MW: tua bin loai tAm truc ding. cot nudc tinh 10dn 1427 m; kénh «a ha luu dai
30 m, rong 27 : 30 m. Tram phan phoi dicn dat ngay trude nha may voi dicn tich
kKhoang 875 m’.
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2.3.2. Cac céng trinh thuy Igi dau méi
1. Cong trinh thuy lgi Cam Son
a Cac thdng s6 ky thuat chi yéu

Dy dn nay gom:

- 116 chita Cam Son: Xay dung trén song Hod (mot nhanh cua song Thuong) thuoe
dia phan huyén [iu Ling (Lang Son). Ho ¢6 nhiém vu x4 nude xudng song Thuong dén
dap Cau Son thi nudc dua vao khu hudng loi qua cong 1ay nude Cau Son.

- Pap dang nuéc Can Son duoc xay dimg nham dua nude song Thuong vio
khu huong loi qua cong Cau Son (Du dn ndy tnrde day goi 1a di dn Kép do ngudi Phéap
xay dung).

- Mot val théng s6 cia Ho Cam Son:

Dién tich Ivu vuc (F): 378 km”

Cap cong trinh: 11

Mure nudc gia cudsng (MNGC): + 68,58 m

Muce nude dang binh thudng (MNDBT): 166.50 m
Mure nude chet (MNC): +51,00 m

Dung tich chét (W ): 20,5 x10°m*

Dung tich toin bo (W,;,): 227,53 x10" m .

b. Quy mb, két cau cac hang muc céngq trinh chinh
- Dap dit déng chat bang dat thit, dai 230m, cao (H,,,,) 42.50m

- Tran xa 1t 6 clta rong 18m, dai 77,5m. Qy .00 10 572 m/s.

NidXx

- Cény lay nude: Cong lay nude ¢o dudng kinh D =2,5m dai 165m. luu higng thiel
k& Q, =25.81 m'/s.
- Nha may thay dién: Cong suat lap may (N, ): 2600 KW 26m 2 16 may.
- Kénh va hé thong kénh duoge lam mdi, mo rong. ‘Ttong dé ¢ cic cong trinh quan
trong nhur x1 phong vugt song vi hang ngan cong trinh trén kénh.

2. Cong trinh thuy loi Yén Lap
a. Cac thong s6 ky thuat chi yéu
- Dién tich fwu vue (F): 183 km™
Cip cony trinh: 11
Muyc nude gia cudong (MNGC . <): + 31,37 m
- Myc nude dang binh thudng (MNDBT): +29,50 m
- Muc nudce chét (MNC): +11,50 m
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- Dung tich toan bd (W,,): 127,50 x 10°m’
- Dung tich hitu ich (W,,,): 118,12 x10° m*
- Dung tich chét (W_): 9,38 x10° m".

b Quy mo két cau cac hang muc cong trinh chinh
- Pap dat pgan song dai 270 m. cao (11,,,) 40 m va cic dap phw:

- Tran mat c6 ctta, kich thude n(b x h) = 3(8 x 6) m. Q, . n.. = 830 m’A,

cao trinh dinh tran: +23,50;
- Cong gom 2 ong, dudng kinh ong D = 1.75 m. chicu dai toan bo cong 160 .
hanh lang ki¢m tra ¢o kich thuée 6,5 x 6,5 m.
[1¢ thong kénh:
Kénh wiéi dai 560 km. trong d6: Kénh chinh: 25 km: Kénh cap 13 115 ku;
Kénh ciap 2; 3; 4: 152 km vov... vt 1590 cong trinh trén kénh (trong do ¢o
x1 phong song Chanh).

3. Cong trinh thuy loi Ke Go
Cac thong s6 kg thuat chi yéu
Cap cong trinh « TT (TCXDVN 285-2002)
- Dién tich luu vire (Fy, ): 233 km’
- Muc nude dang binh thuomg (MNDBT)Y: 32,5m
- Dung tich toan ba (W,): 345x10° m’
Dung tich chet (W, ): 24.9%10" m*
- Chicu dan dinh dap chinh (L) 1100 m
- Chieu cao dap 16n nhat (T1,,,): 41 m
- Chiéu rong tran 2 clra bang bé tong cot thép B, = 20 m ¢é hru luong xa dng voi
tin sudt 0,5% la 1540 m'/s. Puong tran sy ¢6 ¢d B, = 65 m, Q, = 699 m'/s
Cong 1ay nude dai 140m, Q,: 29 m'/s
Cang sudt nha may thity dién (N): 2300 kW
He thong kénh
Kénh chinh dai: 17 km
Kénh cip 1: 82 km
Kénh cap 2: 174 km
Kénh cap 3; 4: 630 km

Cony trinh trén kénh: 3151 cong trinh. rong dd cau mang vuot song Rao Cai dai
140 m, cao 41 m.
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4. Cong trinh thuy loi Nai Mot
a. Cac thong sé ky thudt chi yéu
Dien tich heu vue (Fy: 11O ki’
Ciap cong trinh: 1T (TCXDVN 285: 2002)
- Muyc nude gia cudng (MNGC): +48,68 (P = 0.5%)
- Muc nuée dang binh thuong (MNDBT): +44.20 m
- Mue nude chét (MNC): +25,00 m
-Dung tich toan bo (W,,): 90,78 x10° m'
Dung tich chét (W) 1,43 x10" m".

b. Quy md, két cau cac hang muc cong trinh chinh
- Pap dat dong chdt dar 670m, cao (H,,,): 32.5m
- T'ran xa lo: Bl 20m
Quran o sy 488 m'/s
Cong 18y nudce: chay cd ap, kich thude d=1,5m (6ng thép tron (rong ong bé tong
c6t thép). Hanh lang kiém tra c6ng ¢6 kich thude 1,75 x 1,8m. Q
- Heé thong kénh gom kénh chinh va kénh nhanh

- Cong suat nha mdy thiy dién (N,,): 486 KW (2 (6 miy)

1k cong — 8m'/s

5. Cong trinh thuy loi Pha Ninh
a. Cac thong sé ky thuat chil yéu
Dién tich luu vue (IF,): 233 knt?
- Cip cong trinh: 11 (TCVN 285: 2002). Do phia ha luu ¢6 qua nhiéu khu kinh tc,
dan cu quan trong nén dé nghi xem xét nang lén cap 1.
- Muc nude gia cudng (MNGC): +35,40m
Mure nude dang binh thuding (MNDBT): +32,00m
- Mue nude chét (MNC): +20.44m
- Dung tich img vdi MNGC (W, ): 460,8 x10" m"
- Dung tich ting véi MNDBT (W,): 344 x 10" m'
- Dung tich dng voi MNC (W,): 703 x 10 m".

b. Quy mé, két cdu cac hang muc cong trinh
bHap dat:
Pap c¢hinh dai 620m, cao (H,,,,): 40m

5 dap phu trong dé dap Long Son | dai 260m duoc két hop lam tran du
phong vdi cao do dinh bang MNGC +35 4m

mMdx
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- Pap trdn 6 1: trdn e do. rong (B): 37m. V naudng: +32.0: Q.0 401 m'/s
Dap odn <0 20 ¢ 2 cra kicu mang phun. khau do 2010x0)m. V ngudne: 126.0:

Qe 1033 m/s

- Pap tran su ¢6:
Sau nam 2000 bé sung dap tran s6 3: 2 cira ¢6 khau do 2(3x8)m. Cao do
ngudng tran +24,0; Q,,,: 696 m'/s

- Cong 1ay nudc:
Cang Bac dat tai dap Tir Yén ¢ khau do: 3 x 3m, dai 106m, Qy: 25 m'/s
Cong Nam dat ta1 dap ehinh ¢é khau d6 1.6 x 1.2m Q,,: 5,8 m'/s
Céng tai dap phu Duong Lam cé khan do 1,25 x 1,0; Q,: 1.2 m'/s

- Hé thong kénh chinh 6 tong chiéu dai: 55 km
Kénh cap 1 ¢é tang chidu dai 138 km

Kénh ¢ap 2; 3 ¢616ng chidu dai 244 km; Va hang ngan céng trinh rén kénh,

6. Cong (rinh thuy 10i Dau Tieng
a. Cac théng s6 ky thuat chi yéu
- Cap ¢ong trinh: 1 (TCXDVN 285: 2002)
- Dién tich luu vire (F): 2700 km’
Muce nuGe dang binh thudng (MNDBT): +24.4 m
Muc nuse chét (MNCY: +17.0 m
Dung tich toan bo (Wy,): 1450 x10" m'
- Dung tich chét (W) : 395 x10*m’
b. Quy mo, két cau cac hang muc ¢ong trinh
- bap dat:
Pap chinh day [100m. cao (L, 28,50 m
1ap phu diai 23.000 m. cao (H): 8 m
- I'ran xa lo:
Kich thudc: n(b x b} — 6(10 x 6) m
Q.;: 2800 m’/s
- Cong 1ay nudc:
Kenht Dong: ¢cong ¢é dp kich thude n(b x h) = 2(3 x 4) m, dai 61,6 m.
Luu heong Q. 80 m'/s
Kénh Tay: ¢dng chay khong dp, kich thude n(b x h) = 3(3 x 4) m. Luu luong
Qu:82.19m/s
Kénh chinh dong dai 61.6 km
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Kénh chinb tay dai 40 km
Kénh cap 1: 20 kénh dai 130 m

Cong trinh trén kénh: 6300 cii.

7. Cong trinh thuy lgi Nii Coc
a. Cac thong s6 ky thuat chi yéu
Cap cong trinh: 1T (TCXDVN 285: 2002)
Dién tich luu vue (F): 535 km'
-"Tong luong dong chay P=75%: 411,15%10°m*
- Luu luong Ji:
P29 Q = 1426 m*/s; PS%: Q = 1880 m /s; P10%: Q= (113 m'/s
- Muc nude dang binh thuong (MNDRBT): +46.20 m
Mue nude chét (MNC)Y: +34.00 m
Mue nude Lo (twong dog P2%: +48,00 m; P0,5%: 48.23 m)
- Dung tich toan bo: W, = 175,5x 10" m'
- Dung tich hitu ich: Wy, = 168x10°m’
- Dung tich chét: W, =7,5x10* m".

b Quy mo két cau cac hang muc cong trinh
bap chinh. dap phu dap bang dat déng chat;
bap chinh dai 480m, cao (H,,,,): 27 m
Bay dap phu dai tir 40 dén 400 m. cao tir 5 dén 12 m
- Mot eong 1dy nude phia bd ta cua dap dai 120 m bing bé tong cot thép, zdém 2
duong ong, mdi 6ng ¢6 dutyng kinh 1,75 m dai 120 m ¢6 kha nang truyén tai fuu luong
Q--20 : 30 m'/s. Trén 2 éng cong ¢ hanh lang kiém tra.
ITai trin xa 16 bang bé tong cot thép:
Tran 86 1 ¢6 3 clra cung moi clra rong 8 m, B, = 24 m, ¢6 kha nang thio li
1l 760 dén 830 m'/s;
Tran xa 1t s6 2 c6 2 clra 8 m, Q,; = 584 m'/s.
- T1¢ théng kénh va cic cong trinh trén kénh:
Kcnh chinh dai 18 km. ddy rong 6 m ¢ kha nang truyén tai luu luong
Q- 13:16mYs
Ba kénh ¢ap | (dang, giita, lay) cd tong chicu dai 43 km dday rong v 1.5 den
3mQ=26:64m's
74 tuyén kénh cdp 2; 3 vai tong chidu dii 230 km

Trén toan tuyén ¢6 2211 cong trinh 1dn, nho.
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8. Cong frinb thuy loi Song Quao
a. Cac thoéng s6 ky thuat chu yéu
- Dién tich lun vue (F)): 296 km?
- Cap cong trinh: cap [T (TCXDVN 2835: 2002)
- Ché do diéu tiet: ho diéu tiét nhiéu nam, vé mita kiét dige bo sung lun lugng co
ban tir dap Pan Sach ¢é fuu vue F = 120 km’
Mue nude gia cuong (MNGC)Y: 491,02 m
Miie nude dang binh thudong (MNDBT): +89,00 m
Muc nude chét (MNC): 72 00 m
Dung tich tean ba (W,.): 73.0 x10°m®
- Dung tich hitu ich (W,)): 67,3 x10"m’
Dung tich ¢chét (W.): 5,7 x10" m’
b Quy mé két cau cac hang muc cong trinh chinh
- Pap chinh duwge dap bang dit da hon hop
Nhanh trii dai 470m, cao (I,,,,) : 40 m
Nhanh phat dai 426m. cao (H,,,): 29 m

Cac dap phu (1. 2, 3) vdi tong chiéu dai 525 m. cao (H, . ): 25 m

[IANRN

- I'vdn xa li: Bé tong cot thép, kich thude n(b x h) = 3 (6 x 8) m. cita cung ¢d
QIl[ul man 1050 Yn\\/b

- 'Tiéuw nang bang mai phun

- Cong lay nudce: dat dudi dap phu, chay khong dp, kich thuéc b x h =2 x 2.5 m
dai 1375 m

- Héap dang Pan Sach: déd xay va bé tong. Q
Chicu dai phan tran 147 m

— 840 m'/s.

AN INAY

Kénh chuyén nude tr luw vue Dan Sich vé luu vue song Quao: [~ 970 m;
Q=323m's

- Kénh chinh dai 24,68 kn; Qy giy wears 13.5 m/s ¢ 97 cong trinh trén kénh

- Kénh cap 1: 19 kénh v&i 16ng chidu dai 66 kim.

9. Cong (rinh 1huiy loi Thach Nham
a. Cac thdng sé ky thudt chil yéu
- Dien tich luu vue (F): 2836 km?
- Cap cong trinh: 1 (TCXDVN 285: 2002)
- Mic dam bao tudi P = 75¢
- Tan sudt la chigt ké: P = 1%

Luu lugnge 10 16n nhat Q1. 17.400 m'/s
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b. Quy mo két cau cac hang muc
- Cong trinh dau moi: dap dang nudc bé tong trong luc ngan song Tra Khiic véi
chieu dai tuyén uan L = 200 m (13 khoang), chiéu cao H, , : 26,6 m. chi¢u rong diy tir
22.5+32m
- Hinh thiic tiéu nang: mii hat. néi 1€p véi ha luu bing ché do chay mat ngap
Cong 18y nudc va cong xa br bac: b i ket hop theo do cong xa cil & dudi, cong
Jay nuoce o 1rén. ket cau bé (6ng ¢ol thép, clra phang bang thép. phai bing bé tong cot
thép déng ma bang dién. kich thudge nhi sau:
Cong tudn: n(b x h) =2(2,5x 2,5 m
Céng xa cat: n(h x h)=2Q2.0x 2.5 m
Qu ong i 23.5m'/s
Cany, 13y nude va cong xa cat bd nam, bang bé tong ¢ot thép. bo tri tich rén nhau.
cua phang bang thép, dong mé bang di¢n. kich thwde nhur sau:
Cong wst: n(b x h) =2(2.5x 2.5) m
Cong xaciaun(bx hy=3(2,5x 3 m
Que cong e 31,5 m/s
H¢ (hang kénh:
Kénh chinh Bic dai 30.3 km
Kénh chinh Nam dai 57 km
28 kénh cap 1 (Nam, Bac) da 235 km
1200 cong trinh trén kénh
14 tram bom dién
950 km kénh nhinh (dudi kénh cap 1)
‘Trong hé thong ¢ nhiéu cong trinh 1én nhw Xiphong song Ve, luu luong
chuyén Q, = 12,5 m'/s

10. Cong trinh thay loi Ayun ha
a. Cac thong s6 ky thuat chi yéu
Cap cong trinh: 11
Dién tich hu vue (1) 1.670 km’
- Dung tich toan b (W,.): 253 x 10°m’
- Dung tich hifu ich (W,,): 201 x 10" m’
- Chicu dai dmh dap (L,;,): 370 m
- Chiéu cao dap 1dn nhat (H,,): 36 m

by
dap

): 18 m

Luu luong qua tran (Q,,,): 1237 m'/s

Chicu rong tran (B

Iran



70 SO TAY KT % PHAN 2 - CONG TRINH LHUY LOT » AP |

- Pit dao dap: 4.488.940 m’
- P4 dao: 285430 m*

Ré tonyg cac loai: 55387 m'
- Xav lat 37.610 m”,

b Quy mo két cdu cac hang muc cong trinh:
bap dat: Khong dong chat
- Tran xa la: Bing bé (ong c6t thép, ¢6 3 ctra cung. méicra Bx H=6 x 5.
dong ma bang dién, tiéu nang bang mang phun

- Cong 13y nudce: Bang beé tong c6t thép bo tri o vai phai dap chinh véi Q,: (3.4 m'/s.

11. Cong trinh thuy loi Nam Thach Han
a. Cac thong sé ky thuat chi yéu
- Dién tich luu vie (K ): 1460 km?
- Cap cong trinh: 11
- Muc nude Ién nhat trudge dap: 420,05 m
Nure nude ding binh thuong (MNDRT): +8.30 m
b. Quy mé kél cau cac hang muc cong trinh chinh

- Pap chinh ngan séng bang dat déng chat cao trinh dinh dgp +21,70 m.
da1 680 m, dap cao 24,70 m va 7 dap phu cao tir 2 m dén 14,5 m.
- I'ran & eo b a: Hinh thife dap tran dinh réng chay tu do kic¢u doc nude.
cao trinh ngudng tran +8,30, By, = 135 m, Qy, . 1 7300 m'/s.
Cong ldy nudc kich thude 5x2.5m. Qu = 32 m'/s. Au thuyén cho thuyén dudi
100 tan qua la1, kich thude 5 x 7,5 m, dai 63 m. cao trinh ddy céng +5m

- Cong xa cit, kich thude § x 2m. Q,; i w = 88 m*/s. cao trinh day cong xa cit -+ m,

dail.=83m

- He thong kénh:

Kénh chinh dai 17.225 km va 6 kénh cip | ¢6 tong chiéu dar 90385 km.
Cu the nhu sauw:

+ Tudt cho vimg 1Hai Lang ¢ cac kénh N2A . N4, N6. N2B

+ Tud cho vang Triéu Phong ¢6 cde kénh N1, N3

Thy xa Quang Tri duoc tidi bang kénh vuol cap. Thuc te saw khi ay dung, du an

chi weéi duge 50% dién tich do nhiéu nguyén nhan khac nhau.

Vita qua dé khoi phuc kha nang tuéi cho cia dy an Cong ty Tu van Xay dung
Thuy lor | da chon gidi phap nang cao ngudng tran bing dap cao su cao 2.2 .
dai 140 m d¢ wrir them 9,750% 10° m* va sita chita mot phin hé thong kénh nham dap g
mifc tuéi dé ra ban dau clia du an.
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2.3.3. Cac cong trinh ngan man
1. Cong Do Piem trén song Nghen
a. Nhiém vu cong trinh

- Ngan man gilr ngot cho song Nghén, tao ngudn nude st cho 6.671 ha dat canh
tac phia ha Juu cdng Pdng Hué va cung cdp nude cho cong nghicp, sinh hoat cua nhin
dan trong vung.

- Tiéu thodt 1, dam bao canh tdc noéng nghiép vu T1¢ thu va khong lam xau di so
vt hicn trang thodt 15,

K&t hop siao thong thuy bo (roag vime.

b. Cac thong s6 ¢o ban cua cong trinh
- Muc nude Ion nhat phia thugng lvu P = 1%: + 2,55 m
- Muc nude 10n nhat phia thugng lwu P = 10%: 4 1,75 m
- Mit¢ nudie tricu mua i P = 10%: + 2,18 m
- Muc nuée maa kiet P = 10%: + 1 47 m
Vuce nude g1t ngot o thuong Ivo cong (noh 0,0 » 0.5 m
- Muc nudc (riéu cao nhat ki ngan man P = 1%: +2,5%
- Muyc nudce triéu thdp nhat thuc do: -1,5 m
- Luu lugng thodt 10 P = 1%: 1777 m'/s
- L luong thoat 1t P = 10%%: 1160 m'/s
Tar trong aw thuyén: <200 tan
Tinh khong qua au: 4.5 : 6 m

- Mat cau: 5 m, H13X60.

2. Cong trinh Ngan man giir ngot Thao Long

a. Nhiém vu du an

Nuan man gilr ngot, phdi hop cic cong tninh thuy lgi ¢ thuong luw song TTuong
Vi song B36 (truede mat 13 1S Ta Trach) dé timg bude ddp img du nhu cau ding nude cua
nong nghiép, cong nghiép, moi trudng sinh thai, dan sinh ving ddng bang song Huong
va cai thién canh quan du lich Thanh Phd  Hug,

- Khong anh hudng t6i kha nang thodt [0 cua song Huong so véi hicén trang dap

Thao ILong ca.

Dam bao giao théng thuy trén song Huong véi thuyén tai trong 50 tin

K& hop lam céu giao thong qua song trén cong va au thuyén tai trong H30-XBKO,
Kho cau K7 +2x1+2x05m.
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b. Cac thdng s6 cd ban cia céng trinh
- Cap cong trinh: 11
- Tan suat luu lugng va mure nude tinh dn dinh cong tinh: P = 14
Muc nude ngan man véi dinh triéu max: + 0,70 m
Muc nude triéu mint - 0,70 m
- Muc nudgce gitt ngot phia thuong luu cong trinh: +0.50 m
Mc nudce 1o chinh vy, (An suat P= 1%+ 3,17 m
- Muc nude 1 tiéu man, tan suit P = 10%: + 2,20 m
I.uu luong chinh vu: Q. = 6.858 m'/s
Iuu lugng 1 ticu man: Q. = 1,161 m/s
- Khoang ngudng - 1.5m: 6 khoang
Khoang ngudng  2.5m: 9 khoang
- Chicu rong thong nude mot khoang: 31.50 m
Cira van Clape true duéi khoang cong ngudng - 1,5 m: 6 cdi
Cuta van Clape true dudGi khoang cong ngudng - 2,5 m: 9 cdi
- Khau dé mot nhip cdu: 33,05 m
Chicu rong thong nudce au thuyén: 8 m
- Tang chién rong thong nudc: 480.50 m
- Dién tich thodr 10 ti€u man (+1,00): 15216 m”
Ty 0 chicu rong thodt nude/chiéu rong long song: 0,89

- Van 1o¢ trung binh khi thoit fii tidu man: 0,763 m /s.

2.4. MOT SO MAT BANG BO TRi CONG TRINH
(xem hinh 2-4 = 2-24)

7
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Ttinh 2-4. Bo'tri cong teinle thuy dien Hoa Binh
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Hinh 2-17. Bo i cong tevadi thuy dien Novoxibiéc (Treén song Obi o Nea)
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Chuong 3
KET cAU GIA c6 mAI DOC BAP BAT DA

Bién soan: GS. TSKII. Trinh Trong Han

3.1. TONG QUAT

Keét cau gia ¢o dé bao v¢ mai doc cia dap dat da vi mai doc dat da cia cong trinh

thily néi chung bao gém niam bo phan sau:

Iy Két cau gia ¢& co ban dé bao vé mai doc dat dd chong x61 16 do tac dong
thuong xuyeén cua séng gid, dong chay va cic tdc dong cd hoc khic:

2) Két cdu gia c6 nhe hoic 16p che phi bo tri trén mdi ddc va & chan méi doc
ngoai pham vi dugc bao v¢ bdi k€1 cau gia ¢§ cha yéu, & ving chiu tic dong
yéu va khong thuong xuyén hoac vimg chiu anh hugng gidn tiép cua cdc tic
dong co hoc néu & trén:

3) K& cau chuyén tiép, dang 1&p dém 1t hedc tang loc nguoc phia dudi cic bo
phan gia ¢O co ban va gia cd nhe, dé lién k&l cic bd phan gia cd vé1 mar doc
dat dd va bao vé cac hat dat da cua méar doc khong bi x61 ngam. dong thai lam
chifc nang tiéu thodt nudc tham 6 mai, bo khi myc nude ngam cao hoac khi
muc nudc hd chita hay long didn dao dong vdi bién do 16n;

4) Keét cau tra d&, bo tri ¢ dudi chan bd phan via co co bin d¢ chong tiugt cho bo
phan gia ¢6 co ban va nd1 1Ep lién két gitta bo phan gia ¢6 co ban vai gia co nhe;

5) K&t cau han ch& pham vi lan truyén tic dong cua dong chay hay tic dong song.
con g la tudmg chan séng, cho phép giam quy mé va khés lugng cia bo phan
sl .

Trong trudong hop do vuot cao cta dinh dap so v muc nude tinh odn 16n hon tri
56 do vuot cao dy trit cin thiét ¢ k¢ dén song leo thi khong 1am tudng chan séng.
Nhur vay vice hua chon phuong an két cau twong chin séng dwoc quyct dinh theo so sanh
v¢ Kinh 1¢ kT thuit.

Két cau gia ¢o co ban ¢ thé duoc lam bang nhiéu loai vat licu khac nhaun. nhr da
(da do, dd la(, d4 xay...), bé tong va be tong ¢t thép (nguyén khoi  die tai ché hoac
cic tam risi lap ghép), bé tong nhya dudng, go, v.v...

Vat lieu dugce st dung phd bién dé gia ¢ la dd va beé tong. D4 d¢ lam gia ¢6 co
bin cé thé duoc chon loc hodc khong chon loc vé thanh phan hat. Khi st dung d4 chon
loc ¢6 kich thuge dong déu can phai ¢d luan ching thich dang v¢ kinh (¢ k1 thuat. nhat
I3 khi chiGu ¢ao song tinh todn ¥n han 2m phai diing did ¢ [6n.
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MNERT

Hinh 3-1. So db gia ¢6' mdi déc bang dd do

I~ ol ¢d nhe: 2- 16p chuyen tiép loc nguac: 3- gia c8 cd ban bang d4.

MNDBT

Hinh 3-2. So do gia ¢6 mdi doc bang bé tong nguvén khoi
(- gia c8 nhe: 2- gol tua cla gia cd co ban: 3- I0p 161 chuyeén tiép:
4- pia c& co ban bing bé 1ong ca1 thép: S- twdng chan séng:
6- dap lai bang d4 dam hoac dat cdt s6i.

MNTRT

Hinh 3-3. So dé gia c6 bdng tdm bé téng cot thép lap ghép co cac moi noi ho
I- gia c6 nhe: 2- 261 tua cla gia c6 co ban: 3- 16p dém 16t chuyén 1iép:
4- gia ¢ ¢ ban bang tim he 10ng ¢t thép cd moi noi ho:
5- 1dp dap lai bing da dam.

K¢l ciu gia ¢6 bang bé tong cot thép do licn khor duge chia thinh nhimg (4m
riéng trong qua trinh do, sau dé da lap kin cac khe néi gilia cic tam. Loai ga co nay
thuoc k¢t cau gia ¢4 cing. duge sir dung khi song 18n ¢é chicu cao séng trén 2m v cdu
tao méi doc bing loai dat dor hoi phai ¢6 1dp bao vé ¢6 do cing céan thiet.

Gia co bang tdm bé tong c6t thép ¢6 hai hinh thiic:

1) Pic tai ché (trén mdi doc) dé tranh thi 4p dung bién phap co gidi hod déng bo
cong tic da bé tong, tang cudng do va giam thoi gian thi cong, tao 1&p phu hién e
khong tham nude, khong wén dat;
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2) Str dyng cic tdim bé tong lap ghép c¢é mai néi hd trong diéu kién madi déc ¢d
kha nang lin khong déu véi do lan 1dn. hoac do cdc yéu t6 khde. vi du th cong dudi
nudc, mal doc ¢6 dong thAm chay ra thudng xuyén, thi cong trong dicu kicn thdi (¢l
khong thuan lgi cho viéc do bé ong, v.v...

Khi thi¢t k€ va {ua chon hinh thifc gia ¢6 can nghién c¢tu nhing khuyen nghi ¢
vice sir dung vat licu gia ¢6 trong diéu kién cu (he ciing nhi cic du bido ve su dicn bich
thay doi ch¢ do 1am viéc clia két cau gia c¢o 0 nhimg ving khdc nhau trén pham vi mdi
doc¢ dap theo doc tayén va theo chiéu cao cong trinh.

Do dice kicn 1am viée khac nhau theo do cao cho nén phai chon loai gia ¢o khic
nhau va quy mo k¢t cau gia cd khac nhau. Vi du, trong pham vi gia ¢6 ¢o ban nén chon
cting mot hinh thie gia ¢d nhing chiéu day gia ¢6 ¢6 thé giam dan tr uén xuong \i
giam & vung thudng xuyén ngap nude so vai viing nude dao dong.

Giai han trén cha gia o ¢o ban duge 1y cao hon muc nude tinh toan (MNDBT)
mot dai luwong bang (h, + Ah) hoac (0.8h, + 0,5 m) va khong thap hon muc nude kicm
tra, trong do h, chiéu cao song leo: h, - chiéu cao séng tinh todn: Ab - chiéu cao ding
thém cla mat nude do tic dung cua da @16, Gidt han dudi clia gia ¢d co ban lay thap
hon murc nude chét mot dai lugng bang . hoac 2h (H, - do sau phan gidi, oo xay ra
séng d6 1an dau tién).

Tiép theo gia ¢0 cd bin la gia ¢0 nhe. Gia ¢& nhe két thie & vi trf khong ¢ dong
chav hoac dong chay khong ¢ kha nang gay x81 méi doc.

3.2. THIET KE TANG DEM D O KET CAU GIA CO
3.2.1. Tong quat

Nhiém vu cla tang dém la noi ti€p bo phan gia ¢ vai dat miar doc, vi vay hinh
thitc ciu tao cva 1dp dém phy thudc vae dién kién 1am viéc clia né. Tang dém c6 (he ci
tao 26m mot ldp hay nhiéu 16p.

Theo ¢he do van hanh clia cong trinh thiy va dieu kién [am vice coa KEt can gia
¢o, ldng dém ¢6 the ¢6 céc chie ning sau:

- Thodt nudc ngam tir trong mai doc chay ra;

- Tiéu hao nang lugng cba dong chay cé séng;

- Thodt nude tham tr thugng luu qua cac khe hd clia két cdu gia 8 hay nuée
thaim qua Idp gia co dudi 1dc dung cha cot nude lam viée cha dap hoac do tic
dung song:

Phan b tai trong tir kél cau gia ¢d sang mai doc theo hudng ¢6 1ot dé giam bicn
dang lin khong déu:

- Bdo vé vat liéu mai ddc khong bi x6i ngam cuc bd va x4t uep xie do uic dung
cila th&m theo ca hai hudng - thim ngugc vé phia thugng lru va tham doc theo
mii doc (khi séng it hoac muc nude ho ha dot ngot):
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- Thue hién chitc nang riéng theo yéu cau cla ¢ong nghé thi cong két cau gia ¢o.
hoac theo hon hop mat sé chite néng ké rén.

Cau tao val lice tang dém khong duwse chira cic tap chat ¢d the bi hoa tan 1rony
nudc. I11¢ hat but dudng kioh d < 0,1 mm khong virat qua 5%.

3.2.2. Tang dém d &i két cdu gia cé bang Idp che phil lién tuc

Khi st dung I6p gia ¢d phu lién tyc trén bé mat mdi doc nhu bé 1ong cot thép do
lién khai hodc do theo cac tam sau dé bit 1ap khe noi, v v.., thi can phai thodt nude
neam hoac nude thaim nguge khi muc nudce ho dao dong thuong xuyén véi bién do ton.
‘irong troong hap niy tang dém lam viée theo chiic nang ting loc ngucc. Vice thidt k&
vit lua chon cdu 1ao cha ting dém tién hanh theo cac quy dinh va chi dan dai v tang
loc nguogce ena cong trinh thuy.

Trong trudmg hap 1dp gia ¢o dang 16p phu lién tyc cd dit d6 cing vl cie méi noi
dugc bit lap dam bao khong tham nude thi ¢é thé khong can lam tang dém néu ¢é cdc
dicu Kicn sau:

Mirc nuGe thuong luu trude mai doc ivong déi on dinh hay thay doi cham:
Khong ¢6 nuée dang do nude ngam & phia sau 16p gia ¢6 tao nén:

Pat cua mai doe ¢ dé thim 1én dam bao khong sinh ra dp luc du & phia sau
16p gia ¢o.

DGi v6i lop phi gia ¢ dé bao v¢ mai doc duoe cau tao bing dat hat bui, dat mem
déo hodc vat licu ¢d kha ning ldn 16n thi can phai ¢6 tang dém lién tuc dudi lop gia ¢o.

Tredmng hap can thodt nrde thaim hoac tao diéu kién cho sy ¢o k&t coa 16p phu thi
ting dém duge [am bang dd dam hoac bang loai dat ¢é thinh phan hat khidc nhau xen
cdc hat Jén dap thanh moét 1ép day 15 < 20 cm.

C4u tao coa tang 8¢m phia dudi cac khép nsi nhiét - lan thudng ¢6 dang nhicu I6p
loc xé&p thanh bang dai doc theo duong khdp néi. Khoang cdch gita cic khop noi
thuong 1ay bang 40 : 60 m d6i vdi két cau gia ¢6 nguyén khoi va bang 30 : 40 m doi
V@i 16p pbu ghép. Cau Lao thanh phdn hat cla tang dém duogce xdc dinh theo véu cau cua
K¢ cdu gia co ¢6 méi ndi hé lam viée trong diéu kién chiu tac dong song.

Trudmg hop méi doc 1 dat dinh ¢6 hién tugng bi truong nd thé tich khy nhict do
am thi phia dudi 16p dém bang hat thd can ¢ I16p chuyén tép bing dit cat c6 tic dung
han ch& khong khi lanh tr moi truong khong khi bén ngoai xam nhap true uép vio bé
mat dat mai doe. Lap cdt duge goi 12 Idp gitt am cho dat ciia mar doc. Chiéu day lop it
duoc 1dy theo diéu kién khi hiu cna viing xay dyng, theo loai k¢t cdu lap gia co va lap
dém via ¢o

3.2.3. Tangdém d &i gia cG bang tim bé tong cé khe ndi hé

Dudi cac taim bé tong cot thép cé khdp ndi ho (khong d6 bé 10ng 1ap kin khe noi)
hoac tdm be tong cot thép ¢é cic 16 thoat nude 1am viéc trong dicu kién tic dong song la
ting dém dugc cau tao bang vat licu chon loc dap thanh hai hoac ba Idp theo tinh chal
tang loc ngugc. I'tong truding hop ndy cling ¢6 thé 1am tang dém mot Idp bang vat li¢u ¢
hat khic nhau vi cau tao thinh phan hat xac dinh theo tinh todn.
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N¢&u i dung tang dém mat Idp v n€u mai doc la dat dinh, thi cdu ao tang dém
oo cac hat trung va hat thd duge chon theo yéu can khong xay ra xdi ngam uép xic
gitta cic lop ké nhau.

Trong trudng hop st dung ting dém nhicu 16p va mdi doc la dat cat hat bui, thi
I&p dém dudi cung ti€p xtc véi dat cua méi déc duge tam bang cil.

Trudng hop mai déc 1a dat dinh hoac dat cat bui thi ¢d thé sir dung ting dém mot
J6p bang dat cdt ¢4 hat khac nhau va dugce dam chat.

Lang dem phia ditr KEC cau gia co bang cic tdn bé tong cot (hép lap ghép tén
madr doe ¢d phu cau phai thodt nude thim (do mue nude ho dao dong I6n hay do vi ui
miuc nudc ngam cao hon muc nude hd) duge tinh todn va thiet ké theo quy dinh doi voi
tang loc nguoc & cdc bd phan ¢6 ap cita cong trinh thuy. Riéng 16p trén cing cia tang
dém cdn duge chon kich thude hat theo diéu kién chiu tdc dong song ciia k&t cdu gia ¢o.

Vit li¢u cta tang dém mot 19p phia dudi két cdu gia ¢O bang tdim he 1ong cot thép
co khép ha hoac ¢6 cde 16 hong duoc xdc dinh theo cac thong sé sau:

I IE kich thude hat 10p dém va kich thuée khe ho hoac kich thude 16 hong rong
cic 1Am g1a ¢o:

- Kich thudc hat dat cia m#i déc can bao vé:

- Do khong déng nhat cta hat Iép dém (biéu thi bang h¢ s6 khong dong nhat 1 ve
thanh phan hat hodc dd khong déong nhat cia vac lieu K,,,.,)-

Dot vl ting dém mot 13p. gidi han cho phép v¢ do khang déng nhat cua vat licu

duoe 12y bang:

Ko =D /D, —5+20 (3

G
Trong dé:
Kuin - do khong dong nhat cia vat hiéu (¢ nghia tuong tr nhu he so ny theo
V.X. Istomina);
D, va d,. - dudng kinh cua nhom hat 16n vd nhdm hat nho c¢d so hat kich
thude nho hon ching chi€ém ti 1é tuong dng 60% va 10% theo
khaoi luong.

Khi gia ¢6 bang cdc tdm ¢6 khe ndi hd con yvéu ciu D, < 50 : 60 mm. Néu s
dung tim gia ¢ ¢6 cdce 16 hong thi 4 1¢ kich thude ngang cua tiet dién 16 hdng (b) so vGi
kich thuéce hat cha tAng dém mot 16p dudce xéc dinh theo bicu thirc sau:

b < 0,6D, (3.2)

Trong do: n - 01 1¢ s& hat (tinh theo % khot luong) cho phép bi xo1 ra khoi 16p dém
vol dicu kién khong gay bicn dang ¢ hai cho tim gia ¢o. P31 véi tdm gia ¢o ¢6 khe no
ho ldy n <25 : 30%.

NeEu true doc cta khap hé hoac truc doc cic 16 hong vuong goc véi duimg mdp
nude thi U ¢ gita kich thude cde hat cua tang dém so vai kich thude ngang (b) cia khe
hd hoac cha cac 16 hong duoc iy trong pham vi sau:
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Vi chiéu cao song tinh toan 1an suat 1% dat t4i 2 m (h,,, <2 m)
3em>b<0,6D, (3.3
- Vdi chiéu cao song tinh toan tan suat 1% c¢6 gid tri [6n hon 2 m (h,,, > 2 m)
2c¢m > b <06, (3.h
Néu truc doc ciia kxhdp hé hoac ciia hang 1o hong nam song song vdi duong mép
nuoc thi 18y dai lugng b trong pham vi:
4 cm > b <0,8D, (3.5)
Kich thude hat clia tang dém mot [6p D,, duge chon theo diéu kién ¢ ké dén c&
hat trung binh ctia dat cit tao nén mai déce (d.,) theo quan hé sau:
D, /d, < 30 (309
Doi vai tang dém gom hat hoac ba lap. (h 19p dudn ¢ling cia tang dém ticp i
tryc nép vai mai doc bang dit cit duge chon theo yéu cau vé do khong déng nhal cua
thanh phan hat nhu sau:
Kegin < 20 (3.7)
Ngoal ra, ti lé kich thudc hat cua 10p dém tigp xtic vor mar doc (D) so vt kien
thude hat (d) cua dat mai doc phai trong pham vi:
Dln /dm < ]0

hoac (3.8)
I);“/dq[, < 10

Thanh phan hat ca 16p dém nam trre tiép dudi cac khe hd cha tam gia co duoc
xdc dinh theo 3 chi tiéu sau (d6i véi (ang dém nhiéu 16p):
1) Do khang dong nhat caa vat liéu 19p dém:
K <2 (3.9)
2) Gt tri cua hé $6 quan hé gilia kich thude hat trung binh cua 16p xem x&t (D)
va 13p dém ke uep phia dudi nd (d.,), goi tat la h¢ s quan he lop K
K,=D/d,=3 =4 (310
3) Tv 6 gitia kich thude Dy cia cac hat nho nhat cua [6p dém trén cing (1op xem
x&1) va kich thude ngang ciia 16 hong / rong tam gia ¢8 phai nam trong gidi han:
b < 0,6D, (3.11)
Néu truc doc ¢da méi néi hd hoac cic 16 hong nam vuéng géc vdi dudng mép
nudc, thi ti 1& giira kich thude hat ca 1Gp dém trén cing v kich thude ngang cua khe ha
hoac clia 16 trong 1am gia ¢d duge ldy theo quy dinh sau:

- Khi chiéu cao song tinh todn tan sudt 1% cé gid i h,, < 2 m:

Iem>b<0,6D: (3.12)
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Khi chicu cao séng tinh 1oan tan suat 1% ¢ gid trih,. > 2 m:
2em > b <06 D, (313
Neéu truc doc clia khdp noi hoac ciia hang 16 nam song song Vi duong meép nudce
thi 1ay trong pham vi:
4cm > b < 0,8 D (3.t

Thanh phan hat cla 16p gitta va lop dudi cing trong tang dém ba 16p duoe xic
dinh theo cac véu can satw:

A) Gid tri caa hé 56 gita 19p

k, <20 (3.15)
b) Ti s6 gifta cdc dai luong vé do khong dong nhiat clia cic hat
Keaoi/Kaniio < 12 (32.16)

3.2.4. Chiéu day cua cac Idp dém d di gia ¢6 bang bé téng cét thép
Chiéu day coa tang dém mot 1dp 8 dudi cic tam gia ¢d ¢6 khdp noi ha hoac ¢d
cac 10 thodt nude duoc 1ay trong pham vi:
33 ¢cm <6< 10D, (A7)
Chiéu day tang dém mot 1dp dudn gra ¢o bang bé tong cot thép do licn khor va hen
tuc. hoac gra ¢d biang bé tdng cot thép dé theo taim sau d6 do bé ong lap kin cac khe
not. duoc 18y trong pham vi;
15 cm <d <4 Dy, (3.18)
Chiéu day moi 18p dém trong tang dém hai hodc ba 1dp khi thi cong biang co gidi
trén mai dac duge 1ay khong nho hon 20 ¢cm d6i1 vai dat hat tho. da dam; khong nhé hon
15¢m déi vai cét hat |on.

3.2.5. Tang dém d di gia c6 bang da
Gt ¢ bang da (dd do. dd xép) thudc loai gia ¢d hd va mém déo, do dod neoiu
nhimg chic nang chung néu ¢ moce 3.2.1, tang dém dudi gia ¢ dd con phai dam bio
yéu cau khong bi x61 qua cac khe héng cla l9p dé gia ¢8 dudi tdc dung tham nguocc tir
phia méi déc ra hé chira trong cdc trudng hop:
- Muc nuée ho ha dot ngét va nhanh chong;
Tdc dong sdng, nhat 1a khi song nit;
Nuoe ngam trong mai doc ¢é nguon bo sung v6i huu luong kha 1on. vi du do
MU 1a0.
Tuy theo ciu tao cla gia ¢6 d4, cau tao cha dat mit ddc va thong 86 song, tang dem
¢6 thé gdm mot 16p hoic hai 16p, trong dé kich thudc hat chia 1dp dém duge lay nhu sau:
a) Lap dém tiép xiic vai dat mdi doc:

D./d. <5 (3.19)
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Trong dé:
D'll‘_ kich thuge hat cta 1dp dém cé s8¢ hat nho hom n6 chigm i ¢ 15 theo
khai lugng hat cia 16p dém:
d.. kich thuée hat dat clia mdi doc ¢6 <8 hat nhd hon né chicm ti 18 853% khoi
luong hat cia méai doc.
b) LSp dém tiep xic val da gia co:
i I
D, /d, <10 (3.20)
Trong d6:
D - dudng kinh hat cua d& gia co:

d,. dudng kinh hat cta Iop dém (16p 16t) dudi da gia co.

¢) Kich thude hat ctia 1dp dém theo diéu kién chiu tic dong séng:

<120 em, d.. > 4cm

Khi chiéu cao séng I16n nhat h < 2

Khi chiéu cao séng 1dn nhat b, = 120 & 300 cm; d, > 5cm

N¢u mii doe gom dar hat min ¢é dé dinh nhd, thi ting dém phar cau tao thanh
2 16p, trong d6 1dp dém uép gidp vdi dat mdi dée phai ¢d bé day 16n hon 15 cm.

Tang dém dud gia c6 bang da khong chi 3 [&p chuyén tigp trung gian gita di oia
€O vai dit mai doc can bao vé, ma con 1am chire nang tang loc ngude.

Theo nghién ¢itu rat co ban cia vién 5§ [stomina V. X, ticu chuan de lua chon vi
licu 1dng dém nhién 1dp (2 @ 3 16p) la hé s& khong dong unhat coa ciap phoi hat
(1} = d,/d,.) va h¢ s6 quan hé kich (hude hat cua hai 16p ké nhau (€ — Dy, /d,,) . trony
36 dg,. d,, [a duong kinh hat trong cap phdi ¢6 s6 hat nhd hon nd chiém U {¢ (vong ing
1a 60%% va 10% theo khoi luong; Dy, dg, - dudng kinh trung binh ciia 1dp hat Idn va I5p
hat nho ké nhau. Trong mot s6 teuding hop con st dung chi Géu £+ D, /d, . gor la h¢
6 t1 & kich thudce hat cta hai 16p tiép xic nhau.

Khi thi¢t k& tang dém va tang loc nguac trong dip dat dd cling nhu trong cde cong
trinh thuy ndi chung g Lién X6 (cd) thudng lay 2id tri cia cdc hé 6 . &, &' nhu sau:

d

n=-"-<5;
dln
D]

£ <)
d,,
D

£'=—<10 :15
dd()
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Trune Quoc va mot s6 nude phuone '1ay su dung hé ¢ 27 vai:
e 1 - - T v ol
D

AN I~ < i
de.
tong tw he so quan he kich thude 1ap dém Gigp xdc vai dat mai dac, (xem cong (hic 3.19).

Chién day moi 1dp trong tang dém nhiéu 16p duge 1ay 10 = 15 ¢m.

Bang nghién ciru thue nghiém, Sankin P.A thiy rang, d& dam bio on dinh cua lép
gia ¢d, tang dém mot Ldp phai ¢é do day Idn hon tang dém nhicu I6p. do d6 ncu ch
chon tang d¢m theo diéu kién "khang bi chul lot" qua cdc hé 6 m, &, £ 6 uen thi <&
khong kinh te. Tren quan diem do Sankin da dé nghi xac dinh hé s6 £ theo cong thirc:

t
. D, 12 vy
E=0 % P (3.21)
dy, ¢

Trong do: t - (6ng chiéu day cua ting dém; ¢ - he 8 thuc nghiém phu thuoe vio

thong 6 song va h¢ $6 mdi doc, xdc dinh nhu sau: kbt 2 /h > 15 1@y gia v ¢ theo do th

hinh 3 1 khi 2. /h < 15 lay gid tri tinh todn (0,) theo cong thite:

' 3
(pl:(p—0.3_L]5- hj (3.22)

Trong dé: ¢ duge tra theo do thi hinh 3-4,

2 e A
40 pb— b o -l N
| { y )
35 v (P aa
10 7s s

/( «\‘35 *

’ A
20 1/ mzhe‘l"/
/ m’c" "“1
15 :
s /, " .
5
[¢ 1 10 1w 5 Y3l (RS h

Hinh 3-4. Do thi xdc dinh hé 56 ¢
Cong thiic tinh chiéu day tang dém nhiéu 10p theo Sankin P.A

(=11 Dy lg | — —2 (3.23)
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Keét cau tang dém xdc dinh theo cac cong thite (3.2() + (3.23) cOn phai thoa mén
dicu kién:

D, _ 14,8
e 2_

d 0

) \ (321
D
| O 150,425
12 d,

Theo Sankin, néu khong thoa man diéu kién (3.24) s& 6 hién tuong chuyén doi
hat cua ting dém, nghia la hi¢n tuong cac hat nho chul vio k& hong cia ISp hat [6n.

Trong trugng hop aia co bang di x&p thi ¢ the st dung tAng dém mot Idp va
kich thudre trung binh cua hat tang dém lay theo quyv dinh sau:

dy =02 : 025D (3.23)

Trong d6:  dg, - duwong kinh trung binh cia hat ting dém;

D - dutng kinh trung binh cta did «€p.

Chiéu day ting dém mot 16p ¢6 thé xdc dinh theo cong thire (3.23), trong dé Dy,
va d, trong tng fa dudng kinh trung binh cila dd x&p va clia ¢ap phoi tang dém.

Tinh (oan gia co theo cong thite (3.23) duge ap dung cho uuong hop dong tham
¢ phuang vudng giéc hoae gan vuong gée vén mdi doc theo dicu kién khong xay ra hicn
tigng hat tang dém chui qua khe ho ctia 16p da gia ¢o.

Trong trudng hop tic dong thudng xuyén cha song v cac pha song leo len mids
ddc va song rit xudng, thi s¢ hinh thanh su chuyén dong cha dong chay doc theo min
doc bao gém dong chay doc theo 16p gia ¢6 va doc theo ting dém. Su chuyén dong doc
cta dong chay ¢6 thé gay X461 ngam vung ti€p gidp gitta I6p dém vai 19p gia ¢ goi
hicn (wong X6t ngam tiép xic doc.

Diéu kicn on dinh coa hat ting dém khang bi x61 ngdm 1ép xic doc duge bicu thi
bt quan hé:

To< ¥, (3.20)

Trong d6: T, va 1, twong ting la gradian tham ucp xiic doc thue & va gradian tham
ti¢p xuc doc phi hoai.

Gid 1 ciia J, ¢6 thé xdc dinh theo cong thite Sankin P.A:

J, = 1.5he TV (327)
0 day: h - chiéu cao séng (m);
k  $6 1dp cuaiang dém:
O chicu day moi Jop cla tang dém;
1D, dudng kinh trung binh cta cap phoi hat trong 16p dém;
n - h¢ 6 thuc nghiém, n = 0,21 d6i vdi 16p dém déng chat, n = 0,30 doi
v61 1dp dém khong dong chit.
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Gid tri gradian tham tiép xic pha hoat ], duce xdce dinh theo do thi hinh 35

Ngoa1 ra. kich thude hat cta ting dém lam chic nang 16p loc duge lay theo quy
dinh: d,, — 015 : 1 mm d6i vai 1dp dém hat nho va D¢, = 1+ 3,5 mun ddi véi 16p dém
hat lén.

J[)|I

03

i L
Dlﬁ
'E g

o dye1go

af

1,4

Ll
AL

B {
A 80 120 16 200 240 dutap

Hinh 3-5. D6 thi xdc dinh gradian pha hoai ]

[

ph

3.3. THIET KE GIA CO BANG DA
3.3.1. Tng quat

Trong truding hop ving xay dung ¢6 di da vé khoi luong v chat huong thi hinh
thiic gia co bang da rit thich hop, cho phép su dung dugce vat li¢u tai ché it ton kém.

D pia co ¢6 thé duge chon loc hoac khéng chon loc. Da chon loc ddi hoi khau
cong tic lua chon dd, nhung kha nang 6n dinh chong trugt lai cao hon. do dé chicu day
cta 1dp gia ¢6 8¢ nhd hon so vdi 1dp gia ¢6 bang da khong chon loc.

D¢ bao vé mai déc dat chong sat 16 bdi 1dc dung cia séng hay dong chay thudme
U dung pho bicn loai gia ¢d bang da khong chon loc.

Gia ¢o bang dd chon loc chi dp dung trong mot so ruéing hop ¢a bict khi ¢6 du so
da can thiet § khu vue xay dyng va ¢o luan cid Kinh t¢ kT thuat thich dang.

Di dd khong chon loc d¢ bao vé mdi doc bang dat cat vi dat dinh duoce thi cona
fén trén 1dp dém bang vat liéu dat hat tho.

Khi thi¢t k¢ gia co bing dia do khong chon lge can xac dinh cac thong $6 dac
e sau day:

1) Kich thudc tinh toan 161 thiéu cia vién da trong khoi dd dé theo diéu kien on

dinh dudi tic déng cua séng:

2) Kich thude tinh todn cla cdc vién da dude st dung de 1ao ra hé théng khung

bao quanh cdc 6 nham bdo v¢ khoi dd do ¢& hat nho hon ¢ bén trong a. dong
th&i ddm béo su 6n dinh chung cho toan bo két ¢iu gia ¢d dudi tac dong song;
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4y Chicu diy cda fap da do theo dicu Kien on dinh duéi tac dong song;

4) On dinh chung cta 16p gia ¢6 phai ké dén kha ning bdc tach cic vicn da khoi
ldp gia ¢ do cac lye tic dung khdc nhau. v du & vung khi hau ¢ bang gia la luc loi
cuon cta bang khi muc nude hd nit xuong, con ¢ dicu kién binh thuong la luc 161 cudn
cua song khi song ti, v.v...

Theo tai licu thong ké thue &, ki sit dung gia <6 bang dd do khong chon loc
de bao vé mdr doe dat chong tie dong x61 13 cda $6ng va dong chay. hicu qua kinh 1&
kY thuac s¢ fa 161 uu néu hé s¢ mai doc mal ngoal cia ldp gia ¢o bang hoac lon hon 3
(m, = 3).

n —

3.3.2. Tinh gia c6 bang da dé

Gia ¢ bang dd dé khong chon loc ¢6 wu diém 12 st dung duoge phoong ticn thi
cong ¢d @idh, cho phép nang cao nang suat va rut ngan thai gian xay dung. Vi vay hinh
thiic pia ¢o bang di do khong chon loc hién nay duge dp dung pho bicn nhat. dac bict
khi khoh luong gia o 1én.

Kich thudc tinh toin nho nhat coa vien dd D, , (m) duge quy doi thanh hinh cau
dot vai gia ¢6 bang da do khong chon joc va hé s6 mdi doc trong pham vim 2 0 o
duge xdc dinh theo cong thite:
b, 8m -
D, 0,12C- 2" (m)  110)- e e (3.28)
my,,. ‘ L8m it v, v,
Trong dé:
C - hé so can thiy lue, 1ay bang 0,2 khi dudng kinh vién dd lon hon 15¢m v
chiéu cao s6ng trén 0,5m;
my,.. - 40 ddc cua séng dng vdi 1an sudt 1% va duoe 1ay bang 7 doi vér song o
ho chira:
v, dung trong nudc ¢é ham khi trong dong chay do séng ¢6 dap vio mai doc
da dé, lay bang 0.8g/cm™;

v, dung trong vién da.

Buong kinh vien dd D, tinh theo cong thie (3.28) duoe dp dung cho cae vien da
thugc cap phoy hat nho nhdt trong khéi gia co da do theo dicu kien khong by ron Jot
suong dudt 16p gia ¢d qua cde khe ho. Cong thie (3.28) cung ap dung cho truong hop
song tic dunyg thudce khu vire séng do (ving 111 trén so do phan viing séng). tiong d6 cic
vién dd nam @ tir the ¢6 mot nlra dudng kinh nho ra khor mét cat ngang cua I8p gia co.

Kich thudc vién da d¢ tao ra khung bao quanh cdc 6 dd 3o va gilt on dinh chung
cho 1dp gia ¢6 trén mai doéc¢ ¢6 hé s6 miai m =2 : 5 duoc tinh theo cong thite:

1,
\/m . m + 1,8 Y
h's c . . )
D, =15Ch, | ¥-" 10,5 e T (3.29)
m Ja8 v, v
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Trong do:
C  h¢ s6 can thay lue, [dy bang 0.2 d6i vai da ¢6 kich thude 16n hon 15cm va
chiéu cao séng trén | m:

N

v, dung rong nwde oé ham khi chayv ra khot l6p gia co sau khi ~éng it
. 3 1
v, ~10KN/m (lgfem ).

Cic cong (hie (3.28) v (3.29) 1a nhimg cong thie duge sir dung trong Quy pham
thiét k& gia ¢ da do khong chon loc cua Lign Xo (ciiy [29].

Ngoal ra, trén co sd nghién citu diéu kién on dinh can bang clia da va (ong két s
lam viéc thuc té ciia 18p gia ¢4 bang d4 do, nhicu tac gia da dé nght cdc cong thic kinh
nghiém dé tinh todn gia ¢6 bing da. Dudi day 12 mot s& ¢ong thite tham khao.

1. Cong thuc tinh trong lrgng vien da trong két can gia co bang da do
Cong thic Sankin P.A:
3 / >
_ Ay,h vi+m

Q= (v, =1 | m(mi2)

(3.30
Irong do:

A - hé $d thue nghi¢m phu thude vao thong 6 séng, A — 7.2 khi

T 13
h
A
A=82khi —>15:
h
v, dung trong da (F/m":
h. 2. tuong iing 1a chiéu cao séng va budc séng;
m  hé s& mai doc.
Cong thirc quy pham CH.92-60 cha I.ién Xo (ch):
ty, h?
Q=ny L (3.31)

R D / )
(Yo~ vy ~NI+m
Trong do:
v, v, - tuong tne 1a dung trong dd va dung trong nude (U/m )

( hé so kinh nghiém ké dén kich thude vien da, p = 0.017 doi vé1 di nho.
1t = 0,05 déi vai da 16n;

N RE 8O an wan. n = 2,0 doi vaéi di khong chon loc, = 1,3 déi véi da chon loc.
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Cong thic quy pham cia Trung Quéce [4):

2,120 % bm) = - —

Trong dé:

H do sau nude trong ho 3 trude dap, tinh bang mét (m);

201

avab cdc hé sa, 1ay theo bang 3-1, phu thuoc vio hé 6 maj dée m:

2h v 21, - chiéu cao séng va chicu dai bude song (m).

Bang 3-1. Gid tri cua cdc hé so a, b

o
| =.

I 1 4

Cap phol da gia ¢6 tinh theo cong thie 3.32 duge chon theo quy dinh sau:

Qe =B ~HQq,

Q.. _UM jQ

N | —

Trong dé:

Q... Q. - trong luong cua vien dd 16n nhat vi nho nhit trong khot di pia co.

tinh bang tan (T);
Q.. trong lugng trung binh cta vién d4.

2. Cong thiic tinh chi¢u day gia ¢o bang da do
Cong thie Sankin 2. A
B
v \/;‘n +1

t=2h - =
Vg~ ¥ mim:2)

Cong thite Iribarren v Nahales

Y 'm? +1
{—0,25 .
Yo—7 m-—1
Cong thire quy pham Trung Quoéc

173
1 Qﬂhl\ ‘
0.75v4 |
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Cong thiae Bopk. R.K

1=0,42h—. . ¥

Coang thire Bodvin X

10,63 Yo I_ - 0,13
m-—0,8

Ya— Y
Cong thuc Puskin B.A
i / v l_
t=0,2Inh " X 77

v,V m

Tl

Trong dd:  heé $6 an toan. 1dy phu thude vao cap cong trinh nhir sau:

Ngoan ra, gido s Puskin B.A con st dung kbdi niém dudng

dinh1 theo mcu thide:
LY~y
h Yd

d'=

Gid i cua d' tinh ra gan bang tri trung binh cua cdc vién

dinh chiéu day lép gia c6 da do bang cang thitc:
RTIN
Ta

I'rt 86 d’ duge 14y theo hé s6 mél doc nhu sau:

Chicu day 1dp gia ¢d da do (1) trong moi trudng hop phai khong nho hen ha
lan duomg kinh (fah todan cua vicn dd (d), nghia 1a t > 2d,, dong thot phai thoa man

didu kién.

t>2

22,5 “{6—;
\/ Ta
Trong dé:
Q, (rong Juony coa vién da;

v, dung trong cua da do.
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Theo "S6 tay thiét k& thiy cong” cia Yién Xo (cd), thanh phin hat coa da do
khang chon loc trong két cadu gia c6 dd do phai chita khong dudi S0% theo thé tich da
¢6 dudng kinh tinh (0an Idn nhat 1), khong dudi 257¢ theo thé tich dd ¢6 kich thude
trong pham vi gitra dudng kinh da tinh 10dn én nhat D va nho nhat D, va khong vuot
quad 257 theo (he tich da ¢6 kich thude nam ngodr g han tinh todn [theo cic cong
thie (3.28) va (3.29)].

Khi thict k& to chie thi cong I9p gia ¢6 da do cidn chi y dén cde giai phap cong
nghe ¢6 kha nang dam bao su phan bo déu cap phoi di trén mit cit ngang v Uén toan
bé mat lop gia ¢b.

Chiéu day 16p gia ¢6 bang di khong chon loc duoc xdac dinh doi voi dicu kicn
chiu tic dong song theo quan hé saun:

L= (2 2 2.0D, (3.42)

Tai g1t han dudi cua 16p gia ¢6 bang da d6 nén lam goi wa theo hinh thic ling
tru da hoac tru bé tong cot thép, hoic hinh thitc két civ chuyén tiép dé tao phan lyc nia
két hop vén gia ¢6 nhe (xem hinh 3-6).

3.3.3. Gia c8 bang da xép

Gia co bang di x¢p hay con goi 1a dd xay khan (khong cd via) don hoi thi cong
bang phiony, phip thu cong, do dé chat lwong pia ¢o phu thuoe vao ay nghe cua tho
xay dung. ‘Tuy nhién ncu chit lrong thi cong 10t s¢ giam duge khot hrong dad gia co.
vi du chi cian 1 - 2 1dp da x&p so vénr 3 19p da dé. Theo kinh nghiém cuia Trung Quoc,
hice qua [Gp gia 6 bang di d6 day 90 cm chi wong duong lap da xép 30 @ 45 cm.

Kich thude da xép thuding dugc chon tuong dai dong déu, doi khi con duge déo
got dé tang do khit chat ciia 16p da x4y nham tang 6n dinh cho kél cau gia c6.

D¢ khace phuc hau qua sup dé ca mang 16n, 16p da xép duge bo tri theo 6 ¢6 kKhung
hao quanh, kich thudc 6 ¢6 thé vuang (1 x | m) hoac chit nhat (0,8 x 1,5 m), canh 6 dat
chéo theo mat doc tao véi phuong mdi déc va phuong nam nganyg géc 457,

Hinh 3-6. Gia ¢6 bang da xép mot lop c6 khung bdo vé
1- dd x&p;: 2- tang dém: 3- ddm be 1ong cat thép.
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Chicu day clia 1dp gia ¢d dd xEp cd thé xdc dinh theo ¢dc cong thiic sau:
Cong thite Sankin P.A
- A. o m’ r -h (3.43)
Vg Y (Mt Ihn
Trong do:
A hing s8,
A=1T7khi A/h<].5:
A = 1,85 khi 2/h > 15.

Cong thite Bojik P.K

0.31h,.. \[m2 +1
te—

- (3.44)
Yo~V m
Cong thire Lupinxki L.M
f
{136 3 2 (3.43)
1a
‘Trong dé:
h,,. chiéu cao séng |6n nhat;
Q - ong luong vién dd x&p, lay bing Q = 11.K.h';
K héso, bang 1,25 0 1.5;
I chicu cao sdng tinh (odn.
Cong thie trong "So tay thiet ké thuy cong” cia Trung Quoc |4]:
Do day ciia 1dp bao vé mdi déc bang da xay khan
r .
(=136 \%)'2 (3.40)
T

Néu st dung di x&p khong quy tde thi dudng kinh trung binh cua vién di duoc
xac dinh nhu saw:

D,, = D/0,85 (347

Gra ¢0 bang da xé€p doi hoi nhicu nhan lue thit cong, thi cong tuong déi phiic tap.
do dé chi st dung doi v cac cong trinh nho, khoi lugng gia ¢ khong 1om.

Trong thict k¢ so bo, gia co bing dd ¢6 thé dung cong (hic Sankin PA dé xdc
dinh trong lugng va kich thudce tinh 0dn cua vién da. dong thei ¢d the 14y chicu
day 16p gia ¢6 « = 2D néu 12 dd do chon loe v t = 3D ncu la da do khong chon loc
(D - duomg kinh tinh todn cua vién da).
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3.4. THIET KE GIA CO BANG LOP PHU BE TONG COT THEP PO LIEN
KHOl HOAC PO THEO TAM LON SAU BO LAP KiN CAC KHE NOI
BANG BE TONG

3.4.1. Tinh toan 6n dinh chung cla idp gia ¢

On dinh chung cua k¢t cau gia ¢d cing dang 16p che phi lién tue bang bé 16ng cot
fucn thép dude dinh gia bon kha nang chong day trot duGi lic dung clia dp luc nguoc.,
Dicu kicn on dinh duoc dam bao ncéu chiéu day cia 16p gia ¢6 bé 1omg cit thép khong
nho hon gid tri tinh theo cic cong thite dudi day [29]:

hlfﬁmp/[ 3B, (1-+k) + hy w(l, S k) l

| = (3.48)

3| By, - (87 - B; )‘,'—lu)xot

h,, 511\11\/‘ B, k)Y hy w(lS+ k) , o
5y =—n (3.49)
[137 Y\ —B )y} cos L

Trong c¢ic cong thire trén:
h,  chi€u cao sOng tinb todn ing vdi tan suat 2ié bao 1% (don vi: m);
£, . k- cdc tham 6 dac trung kich thudc mét chicu cia bifu dé dp ue day
no1 cua song, 14y gid tri trong bang 3-2;

n- hé 8 vuot tai, n = |,1;

B, - khoang cich tii mép nubc trén mai doc ing véi muc nudc Gnh tinh todn
dén gidgi han trén cua 16p gia ¢6 be tong c6t (hep (tlinh bany mct):

3 khoang cich gifta g161 han trén va @161 han dudi caa 1dp gia ¢o tinh todn. (m;

v, dung trong ala v licu gia ¢o (bé 1ong cot thépy;

B, khodang cdch tr mép nudc dng voi mue nude tinh tinh (0dn dén gid han
dudéi cuia 10p gaa ¢d, (m).

Bang 3-2. Gid tri cua cdc tham so 5 v, k

P _/|_ /\
hy, h.

N
|
=
1
I
=

Hé s mai doc m

o Lo _ J

Liong /n/lw 2P tune do cria bidu do dp e diy nédr coa sine:

L1 Kich thuoe mot ehicn ctia bréuw do dap e dav nor g song v én mer doe .
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Chiéu day cua lop gia ¢ nguyén khéi bing be t0ng ¢t thép (3) duoe 18y khong
nho hon G.1h,.,, theo cdc diéu kién (dm c6 (udi cot thép, khdp néi duoc doé bé tong lip
kin va dam chat dam bao tinh nguyén khoi cla két cau va [8p gia co dam bao lam vice
bén ving lau dai.

3.4.2. Tinh dé bén va bién dang cla 18p gia cd bé tdng cot thép

lheo quy pham CHul I TT 21.75 va 11-56-77 cda Licn X6 (c@). két cau gia ¢o bao
vé mai doc loai tam phu lién tue bang bé 16ng cot thép duoce kiém tra vé do bén va bicn
dang dudi téc dung cita 4p luc day néi do séng theo gid tri cuc dai cua momen uon M,
va lye cit Q.. Cac dai luogng ndy duoc xac dinh theo biéu dé 1 trong day noi theo cic
¢ong thic san [29]:

II < X a - 5 g 2oy A -
T\"/I'n.l\ A/“Ii'li_\u\j }\1\ : - AX k(‘( d,) k/?,) (X' ‘” ((X L'i 3) ~(§§O)
Ea 2 Y '
Q. =vhi HVLA X lix as K)ﬂ- (351
mix K AT T T o . h
r 2K )
7 1+ K+K Al
My=o o
2 36r 2
L] 2K =D +5(K” - 1
‘- f)o‘L ( JAIKT - D (3.52)
]‘\
k-1 |
4=t
3 2

Trong do:

Sou Ko cie tham <6 ¢6 ¥ nghia phu trong cic cong thire (3.48) v (3.49),
¢1d tn tuong ting lay theo bang 3 2;
r tham s6 dac trung quan h¢ gita tai trong day noi va trong luong 16p g1a co.

qCcos
o day:
g treng lugng don vi cua I6p gia ¢ ¢6 k¢ dén luc day noi tinh q = 8(y, - ¥):
o - g6¢ nghiéng cia mdi doc, (do).

Dait lvgng x va x xac dinh theo cdc cong thie:

om0 2 a0 k)

A (3.54)
1
x=a-K+K/r (3.35)
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Puai lvong ! 1a chi¢n dai tugng dot clia phan [8p gra ¢4 bi nang Ién bot tat (rony
diy 101 va ¢ the duoe xde dinh (r dicu kién can bang gifta cac {uc tic dong 1én ket cau
ot 0. cy the la:

Khir = 2: =050 (1l +K)
Khil <r<2: {=05r(1 +K)- A
Trong dé: A a thong s6 phu thude vao rva K, 1ay gid i & bang 3 3
Khir<1: 1=0
Bdng 3-3. Gid tri cua A

' Thamsar . Gid tri A ing vdi tham s K . |
} 12| 1,1 1,0 0. 08

f_ | |

Trong redng hop nay khong can kiém tra do bén va bien dang cia ket cau gia ¢o
hai Vit trong tde dong (ap lue day noi) duoc can bang van trong luong ban than clia
1am gia co, momen uon khong xuat hi¢n.

Dé tranh hién tugng dich chuyén IGp gia ¢4 trén mai doc ¢6 thé gay ra su bicn dos
bal 1¢i vé cau tric ciia dat o phia dudi 15p gia ¢6, can tinh todn ki¢m tra su bicn dany
cuc bo elta k&t cdu gia ¢6 dudi tic dung tat trong day not cua séng. 'Irong trudng hop nay
dai fugng bicn dang dan hoi cho phép cia tdm trén mai doc Q-f) phai thoa man dicu ki¢n:

Yr<d,, (3.56)

Trong dé: dq, - dudng kinh trung binh cha cédc hat nam phia dudi tim gia co.

Do véng 16n nhat cha tim bé tong ¢ot thép do icn khoi trén maii doc duae xic
dinh theo cong thic:

. ‘-/h';( zooh ]? 3 [/t o 4 3
S My Dy AT U 20 2K)3)
D T8 48 384r 144 56K

A2-0'42-2-5)  (45a-17)|
120 37120

RIRYA

Trong do:

1D do cting hinh tru cla tam, D = BIL- v)):
c 3
f - momen quén tinh cta tam, [ - —:

E, va v, tong tng 1a modun dan hoi va hé s6 Poatson dot vér vt lidu (am:

Céc ki haéu con lai tirang tir nhu trong cac cong thie (3.50) 5 (3.52).
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Tinh in cuang dd (46 bén) clia két cau gia ¢o bang bé tong cot thép do lién kho
duge tién hanh theo so dé tam (rén nén dan hoi. Dac trung nén duoc 1y theo loai dal
cua mii doc dap hoac dat coa mai doc by ¢é tam gia ¢o.

Khi tinh cutng d6 cua tam chiu ai trong va dap cua s6ng trén mdi doc ¢ thé su
dung ~o do mau vé dp e sdng. trong d6 tung do 1on nhat cda dp luc séng dugc
dat tring vGi tam cha tdm gia ¢d. Chi ¥ rang. vi ui ap luc séng cuc dai (P =P )
khi 56ng do khong tring vdi vi tri cua 4p lye nguge 16n nhat (W, = W
(hinh 3-7). Vi tri cia W

(b - chiéu cac séng tinh todn; m - h¢ 6 mai doc). Gid ui coa 4p luc nguge lon nhal

} khi séng it

Nk

thudng & dé sau 2 = 0.9h/m ké tir muc nudc tinh tinh toin

nmuix
(ap hre day noi) ¢6 thé xac dinh theo cong thie:

W, = 04670, V1T i m’ (3.58)

ninex
Trong do:
v - dung trong cua nudc;
h,- chiéu cao s6ng leo:
m - h¢ »6 mai déc.
Tar trong séng doc theo dudng mép nude ¢6 the quy ude xem nhu phan béd déu voi
214 tr1 wong ing bicu dé 4p luc song tinh Loan.
Trong tinh todn dong hoc déi véi tim ¢d chiéu day pho bign 10 : 40 cm, tan 6
~ ' . . | . N . K ' .
dao déng ban than trong pham vi 100 : 300 s * khi thoi gran phdc tnén cua tai trong va

dap clia s6ng biang 0,05 + 0,1 s, cho phép lay hé¢ s6 dong hoc bang | don vi.

Hinh 3-7. Tdc dong song (rén mai doc

bic¢u do phan bo van ioc; 2- bidu dd phian b ap lue séng (khi séng do):
biéu d6 dp luc nguae (ap lue day néi khi song rit);
v- hudng van toc khi séng do: 1p- gii tri cue dal cua dp Jue song do.

}
3-
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3.4.3. Cau tao clia I18p gia ¢ bé téng cot thép da lién khai

Theo diéu kién bién dang liin - nhiét va yéun cau thi cong, 13p gia ¢6 bing bé ong
cot thép lién khoi duge chia thanh nhimg tAm ¢4 kich thude moi canh té1 da (v 20 m
(hinh 3-8). Khoang cdch gilra cdc khép nhiét - lin duge lay khong lom hon 40 @ 60 m.

a)

by

Y
~

|
I
[
i

-
e~y - _Ala _n. AN
A i e Tt

N COONn0a0000000060000H00
0

u -3¢t ‘qgﬁa‘ 88000{‘11‘. LTI
iy L{L # A0

- ——— — e ——— —

Q0 |~

Hinh 3-8. S0 dé cdu tao ciia gia c6 mdi déc bang tim bé tong cot thép do lién khoi
4) Mat bang ctla kél ¢au gla ¢d: b) Chi &t phin chan 16p gia cor
¢) Tang loc nguge phia dudi khép ndi:
{.7- pia co nhe ngodr gidi han séng leo: 3- co bé tdng: 4- tdm bé g cot thép:
S deém bang be 16ng ¢ot hép: 6- tanga loc nouwogc: 7. 8- khdp néi: 9- 16 thoat nude:
10- 1udi cot thép: 11- 10p gia tdi

K&t cau chong tham & cdc khdp ndi ¢é thé bang tam g (duge tam chit chong moi
mot va dung nghiéng canh trong khe nor), bing dém cao su. tim atphan. nhua duong
trat xi mang bao v¢, tam bé tong cot thép, hoac vat idu hon hop nao do ¢ tic dung
chong 3t khi sdng va dap va ¢d kha nang lam viée bén vitng 1au dau.

1linh thite gia ¢6 bang Ldp phu lién tuc ¢6 thé gém cdc tdm be tong cot thép sau
khi 1ap ghép trén mai déc sé duoc lién két lai (bing moi han hoac méc no1 ¢ot thép)
vd duge lap kin khe ndi bang vira hoiic bé tong. Dé dam bao dd cing cia K&t ciu
¢hép trong pham vi mii doc ngap dudi nudc. moi canh bén cua tam bo (i it nhat hii
thanh néi.

Chicu day cta tam lién khoi duoc kiém wa vé kha nang chong day noi toan bo
(am dudi thc dung clia dp lue nguoc thee biéu thic [27]:
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A T
. . . vmoal
0 =0.07k /h A L i (300
VY m VB
Trong do6:
B chi¢u dai 1am theo phuong vuéng géc var dudng mép nudc;

k, hésoduui(antoan). k,=125: 1,5

V-2

Néu sir dung I8p gia ¢ biang cdc tim bé tong ¢ot thép ghép noi. thi sai so cho
phép vé kich thude tim so vai thiét k& duge 1ay nhu sau:

‘Theo chidu dai va chiéu rong (Am 4 5mm
Theo do day tdm b 2,56
Theo chicu dat duomg chéo IS5 mm
Theo khai luong tam - 5%
Theo chiéu day 1dp bao vé + 5 mrm.

Dot tam ghép nén sir dung cot thép hai {dp de han che vét nift rong qui trinh
van chuyeén hoae boc dd. cing nhu do lin khong deu cia mai doc. Vi dé lap ciac khe
nor nén s dung loai vat éu ¢6 tinh nd (he tich trong qua trinh dong Ket. Ngoiu 1a. phia
dudn cac khe noi ¢6 the dimg dém bé tong hodc vt licu dém 16t niw do dé tang chal
lugng lién két khi do via bé tong vao cic khe noi.

Phia dudi cdc tdm heé tong diung 18p dém bing dd didm hoac cit soi d¢ dam bao
cho cde tAm nam sat véi bé mat mai doc.

- -t -t rd T - - - ~ - = rd
3.5. THIET KE GIA CO HO BANG TAM BE TONG COT THEP LAP GHEP
3.5.1. Tinh 6n dinh va ¢ dng do cua tam gia c6

On dinh cua tim gia ¢6 nam tr do trén mai dac chiu tic dong cha séng phu thuoc
chib véu vio kich thude tim trén binh dién va do day coa tam.

Kich thude tdim trén mat bang duoc lya chon can ¢ vao trong tai cua can truc vi
cac thong 86 k7 thuat khac cua cdc phuong tién nang chuyén ciing nhu nang luc san xuil
ctia nha mav be tong.

Do day cua tam dat wr do (rén mai doc, ¢é hé so mar (m) trong pham vi 2 @ 5. khi
téng dién tich cac 16 thodt nude bing 2.5 =+ 6% tong dién tich cua 1am, tal trong tic
dong séng ¢6 ké dén luc day néi Gnh va hé »6 vug tai n, = 1.2 ¢ 1.3, duoe xdc dinh
theo cong thic:

W2af R
n,h \./RI 4

& 0.0 . '
Beosa v, 03K,.y

(2.60)

Trong dé:
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n, - hé 6 vuot tai bo sung, iy bang 1.1 déi vdi cong teinh cap 1 : 11 theo
diéu kién cé thé xuat hién séng do gié bao tan sual nhd hon 14 cic
trudng hop khac lay n, = 1:
h  chicu cao (rung binh cta song iing var gid bao tinh todn, m:;
B, chicu dai teong dor cia canh bén cta taim, B, — B/h;
B chiéu dai canh bén cua tam theo phuong vuong gée vdi dutng mép nudc, m;
v dung trong cla nudc;
7, - dung trong clia vat liéo tm;
K, h¢ o ngdp tuong doi clia tim trong moi trudng nude cd ham khi dudi tac
dang tai trong day ndi tinh todn, 1y theo bang 3 4.

Bang 3-4. Gid tri cia hé s6' K,

B,= B/ K, B,= B/h

<

Tai wong song doc theo dudng mép nudc dugce thita nhan phian bo déu vai vid tri
Lrong mg véi bicu d6 4ap lue séng tinh oin,

Do bén cua tam duoc tinh 1odn theo sg dod ban rén nén dan hoi v6i cac thong o
dia ki thuat cia dac mar doc, khong ké dén tinh nén ¢ia tang dém vi do ciing cua tang
dém 16n hon rat nhicu o vai do ciing cua didt mai doc.

Do ben cia tdm lap ghép wong qud trinh béc dad van chuyén va lap dat uén mdl
doc duoc xac dinh theo sg do tinh todn dinh hinh 6 ké dén trong lugng ban (han cua
tam véi hé 56 dong hoc bang 1.5.

Cudng do cia Am trong trudmg hop mai doc lun khong déu ¢d thé duge kiém tra
theo o do e, trong dé tam chi tra trén ma doc O phan gitta trén pham vi 1/2 canh ben
v chiu tac dong cia luc tap trung & hai phia ¢6 gi1a tri bang 1/2 trong hrgng cla tam
nim ké né (ciing c6 thé sit dung so d6 tinh toin khdc déi véi trudng hop lin
khong déu).

3.5.2. Cau tao cua gia c6 hd

Khi thict kK& k&t cau gia ¢6 hé can tham khao cdc chi dan dor van giacco licn kho
thuac loat i lap shép vér mor noi lap kin, dong thot ¢ xét dén cde dac diem rieng
cua loai tam lap ghép dat w do.
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Hinh dang tdm trén mat bang ¢6 thé 1A chit nhat hoac da gidc. Canb dar cha tam
dat song song vl duong mép nude trén mdi doc; cac tam dat so le nhau vé do o e
bang 1/2 kich thude canh bén dé cic khe noi khong tao thanh dudng thang licn tuc
fren xuong dudt theo phuang mian doc. Tam gia ¢o duge lién két vdi nhau bang khdp
ban 1¢ hoac thanh giing mai ndi han, dung thép tron $16 mm. Phan thép 16 ra ngoai d¢
noi ciac 1am duoc son pha 16p vat liéu chéng gi (quét 3 + 4 1ap).

Tam bé tong lap ghép duge dat trén [dp dém dam chat véi bE mat bang phang.
D¢ tang on dinh cho cdc tam, mii doc dugc s dung loai gia ¢6 bang (am lap ghép nén
lay vai hé so mai déc bang 3,5 hoac I6n hon (m > 3,5).

Sai 86 cho phép vé kich thuede 18m lap ghép dugce lav nhu trong muc 313

al

D)

Hinh 3-9. Gia ¢6 mdi doc bing tam bé tong cot thep ldp ghép
a) Dat tam hinh chi nhat trén mai doc: by Tam da gidc:
- @m gia ¢d bao vé mai doe: 2- tang dém dudi tam gia ¢o: 3- dat mai doc.

Sai so vé chiéu rong khdp ndi khong duoc qud + 5 mm hoac khéng Ién hon
1 10% kich thude quy dinh theo thiét k&

Trong trugng hop st dung tdm be 16ng lap ghép de gia ¢o bao vé mdi doc ¢o cau
tao dat dé bi nhio, vi du dat sét bur dang dat 16t (hoang tho), cdt hat min hoac cat bu.
v thi tang dem dudi cdce tdm duge bo (il trén mot 1Gp cét ¢ hat khic nhau ¢é kha
nang ticu thoat nude tham. Chicéu day 16p cat thodt nudce va cau tao thanh phan hat cua
16 duoce xdc dinh phu thude vio tinh chit cia didt mar doc, cac tham so vé gia tri va tinh
chat cua tai trong, kich thude cla tim va cdc yéu 16 khac. Cic (hong s6 ndy ¢ thé xac
dinh bang (hi nghiém.
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a)

b)

Hinh 3-10. So do cdu tao tam bé tong cot thép lap ghép
@) Mat cat ngang 16p gia ¢4 by Khép ndi ban lé:
¢) Nai bang thanh thép 6 méc hinh khuyen: dy Khdp duge 18p kin:
I- tdm gia co: 2- 1dp khdp ndi bing vita bétong nhira dudsng:
- 1d8i han: 4- sgi cot thép; 5- 201 wa.

Theo o li¢u quan trac doi véi gia ¢d bang cic tam lap ghép, cic tAm nim o vung
mép nudc chiv dp e day noi ldn nhat. Trong nhiéu trudng hop. dai lugng tai trong tinh
toan duge quyét dinh khong phai do séng ¢é nang lugng Idn nhat ma phu thude vao ciu
tric mai doc, vi tri song dé va cac tham <& Lao song khidc. Ngoar ra. do ham khi ¢ anh
hudgng dang ke dén Iy day noi. nhat 1a khi dung trong nude ham khi 6 wong pham vi

v (.25 (),};{/L'rrﬂ_

3.6. MOT SO LOAI GIA CO KHAC
3.6.1. Gia cé bang bé tong atphan

Loai gia ¢0 nay chua duge dp dung ¢ Viét Nam. nhung lai la hinh thifc 2ia 3
dang ¢S xu hudng st dung pho bién trén thé gidi, bdi vi né c6 mot s6 wu diém rat co
bin, dé la:

Cé tinh mém déo. it xual hi¢n vét nit kb mai dde bien dang Win khong dcu:

- C4 tinh chong tham 6t, do d6 ¢6 thé két hgp 1am gia ¢6 bao vé mdi doc va fam

vat chong thdm cho than dap (thay thé twong nghiéng hoac 16i chong thim).
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- Cho phép co 2i6i hod toan bo ciac khau (hi cong 10p gla O vé1 nang sual va chin

Juong cao. sira chita don pian:
Gia thanh khong cao (30 vii k¢t cdu bé tong cot thép thi bé 1ong atphan ¢6 the

con 1é hon).

Nhuoe diém chinh cla bé téng atphan 13 sy 130 hod. Bién phap han ¢hé 1A quét
ph [&p son mau sang hodc ding 1dp phd bé tong., song phd bién 1a khong ¢ 16p phit.

Gia ¢0 bang bé 1ong nhua duong thudng duoe (i cong bang phuong phap
do true Gép rén mir doc vat cau tao mot hoac hai 16p, moi 19p diy it nhat 4 6 ¢m
(xem hinh 3 11).

Hinh 3-11. Gia c6 bdang bé tong nhua duong
a) Két ciu mot I6p: by K&t cau hai lop:
1- 1ap mattit nhua dudmg: 2- bé tong nhua duong: X 1op lign két:

“ , . . >
4-18p bé tong nhua dé tao mat phang: 5~ wd nhua duong 1.5 kg/m™:
G 16p thoit oudc.

Theo kinh nghiém su dung gia ¢o bing bé 1ong nhya duang o Cong hoa [Lién bang
Duc thi nén ding két cdu mot 16p, vi loal két cau hai 1dp thudmg bi hong do sy truong
06 cia 1dp bén trén. Chiéu day gia c6 mot I16p 1ay hang 8 & 12 ¢m.

Neu sit dung gia ¢4 bing bé tong atphan két hop dé chong tham thi I6p beé ong
nhira dudng duoc ciu tao tir chan dap 6 dinh dap v han ché $6 khdp nén it nhat. Phan
chian ¢ta 1Gp gia co (be tong nhira dudng) duoe lién k€t vai bd phan chong thim & nen
tehi nét xem Kt cau tudng nghiéng bang bé tdng atpban).

Ngoai hinh (hic gia ¢ bang bé tong nhwa dudnyg do lien khot trie tep tén imd
doc, ¢ trudng hop su dung ket ciu bé tong nhua dutmg die san. Tam be 1ong nhua dide
san phai ¢d ludr cot thép (dung thép ¢Smm tao 6 lud kich thude o 20 % 20 con) va¢o
thanh thép (¢ ~ 16 mm) dé néi tdm khi 1ap dat trén mai doc. Kich thude tam dic san ¢o

the 12.0.5 x 0.3 x 0,06 m doi vai loat tam nho, hoiic 4 x 3 x 0,10 m d&i voi tam lon.

3.6.2. Gia co bang vifa cat nhua d dng lién két véi da

Ciu tao cha loai gia ¢6 nay gom 3 [dp: bé tong dau can day 8 c¢cm, 15p vita cdt
nhua duong day S em va 1dp da ¢é khe ha gitta cdce vicn da khoane 2 ¢m trong do do
viia cdl nhua dudng. Loail gia 6 nay lam viée tot ¢ viing khi hau fanh.
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3.6.3. Gia ¢6 mai doc bang dat xi mang

Ciu (10 cia ldp gia cd 26m cdt thd, cat trung vd cat min won vai 7 = 124
<1 mang (theo trong lugng) v nude. Vira hon hop dat xi mang duge tron déu, do ra
thanh lop day khoang 15 ¢cm va dam chat. BE miit cua hon hogp via xi mang dat sau khi
dam chat ¢6 the dung dat ud phi 1én trén dé bao dudng. Tong chi¢u day cia ddt «i
mang khong nho hon 0,6 + 0,8 m (theo chiéu vudng géc vai mai dac).

Theo kinh nghiém su dung & mot s6 diap cua Trung Quac, [6p gia co bang via
xi mang dat ¢6 thé chiu duge séng I6n nhat i 1.8m, ma khang bi hu hong, i so it
tntong hop ¢é vét nit.

Cap phoi hat adn sir dung la dat cdt pha soi, khéng 1an chat hite co, trong do ¢ hat
3 £ 50 mm chiém khoang 55 1 60%, ¢d hat nho hon 0,1 mm chiém khoang 10 @ 254

3.6.4. Gia c6 mai doc bang dam go

Dot var cde hd chita nho, dap thap. & ving ¢6 san g6 ¢6 the s dung gia vo midi
dap bang cic dam go.

Kel ciu gia ¢6 bang g6 ¢chil nén st dung ¢ ving méi doc thudng xuyén ngap nudv
dc han che muc nit.

DE et kiem go ¢6 the st dung k€l cau bao vé mai chong song bang be phao
(v&i chién cao s6ng h < 0.5 m).

3.8.5. Sir dung méi doc thodi khong cé gia cd

Trong mot sé truding hop (dap thdp, song gid trung binh, v.v...) ¢6 the dimg bicn
phip lam maj doc thoar, dam bao on dinh khi ¢6 s6ng. do dé khong can 16p gra ¢d bao
v¢nadl doc.

Irén hinh 3-12 a gid1 thiéu dé (hi dé xdc dinh hé s6 mai déc én dinh phu thuoce
vao song [m = f(h)] va do thi quan hé vin téc 11 han cda séng bat dau pha huy mal doc
bang dat cat (hinh 3 {2 b).

r
e ] ! - -
. l H e !
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Puedna kian truneg ankoeria F b gmm)

Hinh 3-12. Po thi quan hé mdi doc on dinh phu thuoc vao chiéu cao song: m ~ h, (1)
va quan hé vdn Loc 161 han xoi tity theo diong kinh hat: v ~ d, (b).
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3.7. THIET KE GIA CO NHE

(ha ¢6 nhe dioe 0 dung d¢ bao vé phan mai doc v day cong trinh thuy chiu tide
dong song o do ~au 1én hon chicn sau phan gidn H,, nghia a ¢ K cge ke nep van s
han dudi clia g1a ¢ co ban (chi tict 1 ¢ ¢ic hinh 3-1+ 3 3), wong d6 H, duace lay bang H,
% 20 e, hye - ciéu cao séng tinh todn ng véi gio bao tan sual L% .

Gia ¢& nhe duge Jam bang dat hat (ho hoac da dam.

Gidl han dudi cua gia ¢d nhe duge 1ay dén do sau. noi dong chay ddy khong ¢
Kha nang pay <ot doi vor hat dat clia mai doc hoidce vat licu coa cong trinh,

Nol dung tinh odn gia ¢6 nhe 1a nham xdc dinh kich thuée can thict dy, clia v
licu gia co. dam bao on dinh dudi tdc dung cua dong chay ddy vdi vin (6¢ vy do séne
tinh todn gay ra ¢ muc nudce thiél k&, Trong trudng hop nay van 16¢ day phay khong lan
hon van t6¢ xo1 dai vat ¢d hat tinh (0dn, nghia la v, < v,.

Van toc diy do séng tao ra ¢ do sau z=H, > 2h|, duoc xdc dinh theo cong thic

nihg.,
\'/, - ) 4.'_—'.'.—'.' (x()l)
| TCA < 47
ll_ S¥e Sh -
V @ ~sar

Trong dé:  n - hé $6 phu thudce vio thong s séng.
X
n = (0.8 khi N > 20

n=20,7kh A/h <0
hoo, chicu cao séng (an suat S0% ng véi 216 bao tinh todn:
A - chicu dai budc song ting vai chiéu cao song hs,, \A duoe xdc dinh
theo song ¢ dd thoal ldn uhat:
7 chicu sau thay doi trén mai doc hoac do siau gan day cong trinh ¢
ving bo tri k€t cau gia ¢ nhe, 7z = 2h,.,.
Chiéu day ldép gia ¢d nhe 6, duoc 1ay theo ti s6 saw:
S, = 10d,, (3.62)

Trong do:d,, duong kinh (rune binh cia cdp phot hat trong 16p gia co nhe.
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Chuong 4
THAM QUA DAP BAT BA

Bién soan: GS. TSKH. Trinh Trong Han

4.1. TONG QUAT
N&i dung nghién cdu tinh todn tham qua dap dit da 1a xiac dinh cac yéu 10 sau:
Luc tdc dung cd hoc cua dong thim 1én dép;
- Vi tef miit bio hoa hay dudng bio hoa:
Vi i dicm dong tham di ra mai doc ha luu hoae di vao vt thodt niiGe:
f.ru luong tham:
P cao mao dan trén mat tu do (mat bao hoa) clia dong thim;

- Thanh phan hod clia dat va clia nudce tham.

Thong qua két qua tinh todn tham tién hanh dinh gid do tin cay va tinh kinh «
cua dap duge thiet kE tir d6 ¢6 thé ap dung cdc bién phdp diéu chinh bo sung khi
can thict,

(Cdc phuong phip nghién ctu tinh todn tham bao gom phuong phip co hoc chit
long, phuong phép thay luc va phuong phdp thue nghiém.

Dac tinh cia chuyén dong tham trong dap dat da phu thudc vao nhiéu y&u (o nhus
cilu tao dap. ciu tao dia chat cla nén va by, dia hinh khu vue xay dung. dic trung ch¢
do (hay viin va dia chit thuy van cita cong trinh.

Ihdm phéng va tham khéng gian

PSi vai cac dap xiay dung ¢ s6ng dong bang thudng ¢é chidu cao nho. chicu diu
16n, do d6 chuyén dong tham trong pham vi phin 16n cua chidu day dap 12 tham ean nhy
phang, nghia la dong thim gin vuong dc véi true doc cla dap.

Trong cdc dap cao xay dung ¢ ving ndt, hoac trong ciac dap xdy dung wen cic
wong sudi hep thi chuyén dong cia dong tham ¢6 tinh khong gian 16 rét.

Ban thin 1ong song trong da s6 trudng hop 1am chic nang thodt nudc tham khong
vian. Riéng doan miit car qua khu vuce 1dng s6ng ngap nudc & ha lvu. caec dong thaim co
phuong vuong géc véi truc dap (mit cat A-A trén hinh 4-1 a) va chuyén dong tham xem
1a phang.

Ta1 hai vai dap. ¢ pham vi bai bor va sudn doce cla hai bén b, cic duong dony,
tham ¢6 dang cong va kéo dai trén binh dién (cdc miit cat B- B va C-C. hinh 4 1 a).
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Trong thue 1&. vice giai bai todn tham khong gian thudn tuy rat phic tap. cho nén
it duoce thye hién ma thuong st dung phuong phap dinh gid qua 151 giai clta mot o bai
todn tham phang va tham vong. Tuy nhién, d¢ nhitng 131 giai cac bai toan thaim phang
riéng l¢ phan anh duge qué trinh tham chung ¢é tinh khong gian, can 18y mat cit tinh
win di theo cac dudng dong clia tham binh dién. Trén hinh 4-1 gidi thiéu mat bang va
cac mit cat duoc lua chon dé€ xét theo bai todn phang ap dung cho dap dat dong chat
bing cdt trién nén khong tham.

AN B-B

Gl Mllllﬂm ™

t
1] FHI'A NI A naan-

Ran g
1235 nuér

MU el

113
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Hinh 4-1. So dé thdam khong gian trong ddp ddl

a) Binh do dap va cac dusnp dong thim dac trung trén bintcchién:
b) Cac mat cat di qua cac dudng dong ddc trung.

Thang qua 1di gidl nhiing bai todn thim phang thco cic mat cat dac trimg ¢6 1hé
xay dung hinh anh day da vé qua trinh thdm ¢ cong trinh duoce xem xEt.

Nhitng di¢u kién duge chon lam can cd cho tinh todn tham trong thue & déu la
twong doi, bai vi ngay nhitng thong < tinh todn nhu hé s6 tham cing duoe 1ay mot cich
twong doi, nhat 1a hé so tham cua nén.

Bén canh nhimg véu 16 anh hudng lién quan dén dicu Kién tu nhi¢n cua khu vue
xay dung cong trinh, cdc y&U t& vé ciu tao cta dap nhu vat thoidt nude, bo phan chong
tham & dap va dudi nén,... ¢ tic dong rat Idn dén ché do tham trong dap dat dai.

Trong nhiing dap dat vdi do cao Ign con ¢6 dnh hudng cia trang thds dng sual ¢
trong dap va nén, dan dén su thay do1 tinh chat tham cla dat. Tinh chat thdm khong
déng nhit trong dat ciing thudng gap déi vai dap dat dd xay dung bang phuong phép no
min dinh huong.

Nbiing vi du dan ching trén day cho thay bai 10an tham trong thuc (€ 1a phic tap
va chi ¢ thé giai chinh xdc cho timg trudng hop cu thé hing phuong phap mo hinh o
hoac phuong phip thue nghiém trén mé hinh tuong tr, c¢é <o dung cdc thict b thi
nghicm nhir mé hinh EGDA (twong tr dién thay dong luc hoc)., ket hop véi mo hinh
thiam binh di¢n, tham khe hep, v.v...
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[.o1 grv giai tich chuyén dong tham trong dap dat chit yéu duoc thiel lap cho cic
bai todn thaim phang hodc thim binh di¢n img véi moi trudng tham Ja dat dong nhat dp
dung cho doan dap & long song va dap xay dung & ving dong bing ¢6 chicu dai lon,

Lop cach n- dc va thoat n- dc

Trong truomg hop dat dap va nén 1a khong déng chat thi can phai st dung khal
niém 1op cich nude va 16p thodt nude. Vi du. dat dap hoac dat & mot bo phan nao dé
cua dap ¢6 hé s0 (tham 1a k,, con dat nén ¢6 hé s tham 1a k. Néu k/k, > 100, thi nén
dugc xem la ldp cach nudce (I6p khong tham) déi véi dap (trong nhiéu truomg hop co the
sir dung van k/k, = 20 = 25). N¢u guan hé¢ k,/k, nhd hon @di han néu o aén thi khong
duge xem nén la 1dp cach nude hay tang khong thaim. boi vianh huong cua chuyen
dong tham & dap va nén ¢6 tac dong lan nhau rat 1én.

Giia thict nen 1a 10p cach nudce trong trudng hop nay duoc hicu [a hru luong tham
(ua nén nho hon rat nhuéo so var lue lwong tham qua dap, do dé ¢é thé bo gua tham
@ nen.

Néu ty 6 k/k, < 1/100, thi vat liéu nén (c6 hé s6 tham k,) c6 thé xem 14 16p thodt
nudce cho vat liéu ¢6 hé s& tham k, (tidc vat lidu dap) con 16n that tham & nén duoe xem
12 nho so vdi ton thatl tham qua dap. Khai niém I6p thoat nude & day khdc vai khai niém
vat thodt nudc tiong dap dat, vi vay khong duge nham lan.

Tinh chat dang h- 0ng va di h- dng ctia vat liéu

Khdi ni¢m dat dong chat vé phuong dién tham wong dap dat thuong khong dan
d¢n nhilmg sar 56 dang ké so vdi thye t€, tuy vay 8 mot s6 truamg hgp phai chi y dén su
khong dong nhat ciia vat liéu (tinh chat di hudng vé thaim).

Néu than dap hoac bo phin chéng (him cua dap (nhu 161 gilta, 1iony nghicng
bang dat) dugc thi cong hing loai vat liéu twong dot dong chat, thi h¢ so kbong dong
nhit ¢6 eid tri nho V) ¢6 the giai quy¢t bai toan thim G mon trudng dong nhat
Su khong dong nhiat  di huéng ¢ day thudng xay ra do cong nghe thi ¢ong dap dat
vGi nhitmg 10p nam ngang, tao su khdc nhau vé hé s& thadm theo phuong ngang va ding
vGi k' =(2+3)k’, trong dé: ki va ki la cic h¢ s6 tham theo phuong x (ngang) va
y {diing).

Trong trudmg hgp vat liéu s dung cho két cau chéng tham cua than dap ¢o cau
140 thanh phan hat rit khac nhau, thi khi do dat thudng xay ra hién tuong phan tang. ¢
dudi 12 dat hat tho v hé so thim 13n, phia twén nd ¢ hat nho hon va hé so tham nho
hon. VAi 16p do tiép theo sy phan ting cling tuong tw nhu vay. Hau qua cua phéan tang L
tao ra su di hwdng vé hé s6 thaAm trong pham vi mai 1dp véi do chénh léch t61 5 = 7 lan,
¢6 khi téi 10 1an. 11ién tugng nay da xay ra d dap Orto - Tokoiskaia trén song Tsu. Bang
chitng 12 dong tham chay 10 ra mai doc ha luu @ cao d¢ ngang véi muce nurée thuong i
(<emn hinh 4 2, dudng dong 2). PE khic phuc x61 16 mai dac ha luu di sir dung bién
phap phun ¢p vita xi mang sé(. tao mang chong tham kicu 161 @itta (chi tict 4. hinh 4 2,
1thd dé duony bao hoa tham duge ha xuong theo mong muon (duong 3 9 hinh 4 2).
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Ilinh 4-2. Pdp Orto - Tokoiskaia
1- dat than dap 1a vat liéu ctia nén bai tich ¢o ¢ hat d < 2 mun chié 24.5%:
2 vl dudmg bao hoda trude khi phun ép vita Xi mang - sét dé tao mang chong tham:

3 dutmge bao hoa sau khi ¢6 mang chong thamiz 4 mang chong tham:
5 lang tru thodt nude tham: 6- dit nén - aluvi: 7 tang da goc:
8- uia ¢80 mai déce thugng luu bang da: 9- dudng mat dat nr nhién.
Khi tinh tham. can phan tich kha nang tOn tai cdc viing vat hicu ¢ he so tham di
huong véi sy khac biet 16n d¢ c6 bign phip khac phue hau qua bat 1oi cua bicn dang tham.
Trén hinh 4 3 gidi thicu Wi thim trong dap dong chit ¢6 h¢ s tham dang hudng
t(dong nhat: k- k) va di hudng (khong ddng nhat, k> k7). Nhu thdy 1o rén hinh
4-3 b, doi voi dit dong chat di hudng. 1dc dung cva vat thodt nudec nam ngang bt giam
di rat diang k&, Trong trudmg hop nay phai sir dung val thoat nuGe thang diing.

Hinh 4-3. So do luvi tham trong dip dong chat c6 VIN nam ngang

a) Tham dang hudng: by Tham di huéne K' 10k}

Anh h- dng trang thér ung suat dén hé s6 tham

Mot van dé khac cdn chi y 14 anh huong cua dng suat dén hé so thim (rong vat
icu dap. Néu dat bi nén manh va dng suit trung binh 6 — (o, 4 6, +6,)/3 & cic dicm
khiac nhau tong than dap cé su khic nhau dang k€ vé gid tri, thi <& ¢4 hien tuong
thadm khong dong nhat, bdi vi do rang cia dat thay dor phu thude vao ting suat. Theo
V.P. Nedriga, he s6 thdm rong 10i gita cua dap cao va siéu cao ¢é the khiac nhau
Aén 10 1 doi voi vat licu & vang dudi day 101 so véi viing tren dinh 181, Tham ¢hi néu

|

tham (k,) theo toa dd.

K -2 k', thi luu lugng thaim va tinh chat ludi thim ¢on phu thuoe vao surthay doi hé so
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Trén hinh 4-4 gidi thicu so d6 dap dat da, trong d6 vE cic dudng dong 4dp hue theo
chiéu cao (dudng 2) va biéu dé hé s& tham theo chiéu cao (chi ¢t 3). T hinh 4 4 con
thay hé s& tham khong chi thay déi theo chidu cao ma ¢on thay doi theo chicu ngang

O
<
4 NI pa .
= 1
— - ”, 3
Qe > < ; )
£
. ™ 93 e
L
e 18
p 1! S
7 7 4

Hinh 4-4. Phdn bo gia tri cua hé s6 thdm trong than ddip
1- dudmg bio hoa: 2- duomg dang ap: 3- biéu dd hé s& tham.

Tham 6n dinh va khéng én dinh

Nhirng tinh todn chinh d6i véi cong trinh v¢ tham duge tEn hanh cho truamg hop
(ham on dinh. trong dé cho trude cac dai luong muc nude thuong ha hru khong doi va
dicu kien tic dong binh thuong coa ching den luu luong thadm cing nhu dén v ui
dudmg bao hoa tham.

Dugi géc do dam bao su lam viéc tin cay cita dap dat da thi nghién cu (ham
khong én dinh c6 mot val trd quan trong. Pang chd v 1a trrdgng hop chuyén dong tham
khong on dinh & khu vue ném thugng luu cila dap va & mai déc hai bo phia thuong Tuu.
Khi muc nude trong ho chda ha dot ngot vai tae do I6n. Hidn wong nay thuomg xay ra
kh1 can thao nude ho chita dé tao dung tich phong 10 truée thoi diem ¢é 1 16n theo du
bio hoac trong tinh hudng su ¢o. Do vi ut dudng bao hoa trong than dap cao hon muc
nuGe hd cho nén sé hinh thanh su chuyén dong thdm nguoc vé phia ho chida, va hien
tuong tham nguge ¢é thé gay mat én dinh cho mai déc thuong lyu hoae Bam triot 1op
gia 6 bao vé mai déc.

Hién t- ong mao dan trong tham khéng ap

Tham gua dap dat da 1a thaim khong ap ¢d mat bao hoa la mat thodng v do, vivay
phia trén mat bao hda hinh thanh ving dat ¢6 d6 am gam dan dudi tic dung cila fuc
mao dan (w,, < w,, trong dé: w,, - d0 am cia dal & viing mao dan. w,, - do dm cia dat
trong dicu kién bao hoa nude - diat ndm dudi dudng bao hoa). Chicu cao mao dan va su
phin bo do am cua dat g viing mao dan phy thuoc vao kich thudce k& rong gitia cac hat
dat. Theo s6 liéu quan trac thue (€, Vi dit ¢6 ¢ hat d = 0.1 mm, chicu cao mao dan
trung binh biang h, — 0.5 m: dat hat bu hoac hat 56t ¢d chicu cao mao dan (& ucn 10 m.

Ap luc trong viing mao dan nhéd hon 4p lue khang khi ngoai udn va ¢6 sy phan bo
dp lue theo quy luat thity (inh (xem hinh 4-5 b), theo cong thic:
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P = l’;\ vh (4.1 )

! U);
Trong do: P va Py - dp luc ¢ diem xét va ap luc khong khi:
h,,, - chié¢u cao ¢ot nude mao dan tay diem <ét:
v - dung trong nude.,

Hinh 4-5. So' dé ving tham mao dan (a) va biéu dé dp luc nuée trong dap dit (b)

Nudc mao dan tham gia vio chuyén dong thim & ving bio hoa. Néu ké t6i
chuyén dong mao dan thi cot nude tham duoc 13y nhu sau:
h =h+h,.a (1)
Trong do:
b, cot nude tham ¢é k& dén chuyén dong mao dan:
h  cot nude tham kE tr dudng bio hoa dén day dap:
h,, chicu cao mao dan:

a hé s0 ké dén miic do chita nede trong 1&p mao dan, lay bang 0.3 © 0.4

Anh hudng mao dan déi vdi chuyén dong tham vit luu Juong tham khong lon.
nhung can bict pham vi mao din (h,) khi thiét k& vat thodt nude theo yvéu cau bao vé
miai doc ha hru khong bi vdt dudi tde dung cita dong tham ra ha luo.

Ir-8ng hop tinh loan tham

Tinh 104n tham trong dap dat da duoc xét véi nhitng trudng hop sau:

a) Muc nudce thuong luu {a mue nude thigt k& 16n nhat (MNDRT), mige nude ha
Juu 1a mue nude ing vai luu luong thdo L tinh toan.

bay 1a trudng hop ¢o 4p lyc tham 1dn nhat 1&n cong trinh itng v 10 hop tinh todn
co ban.

by Mue nude thaong huu la muge nude kiem tra (MNGC), mue nude ha hau 1 omue
nudc tng Vi luu luong thio 1o kiém tra (Q,, phu thudc vao ¢ip cong trinh 18y theo tan
suat 1 Kiém tra).

Trudng hop nay dudc ti€n hanh theo bai toan thim 6n dinh ddi v6i dap bang vt
li¢u ¢d hé s6 tham [Gn nhu dat cit, trong dé vi i dudng bdo hoa rat nhanh chong duoc
on dinh sau khi ¢6 s thay déi muc nude & thuong luu va ha luu.

Do v dap bang dat sé1 (it tham) hoac dap da dé ¢6 bd phan chong tham bang
YAl s¢L can pral b todn thim khong én dinh khj myc nude thugng Iuu 1a MNGC.
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¢) Muc murée thuong o la MNDBT, muce nude ha liu 12 muce nude 1an nhat mba
kict. Pay la truong hop tinh (0dn co ban dé chon k¢t cau tang loc i kho e nép aic
aitia dap v6i bo phan thoat nude thim cha dap va nén.

d) Muc nude thugng Lua (r MNDBT ha xuong dén MNPLL (muc nitde phong i)
hoace dén ot muc nude nao doé (theo gia dinh) véi t6¢ dé ha muce nude khac nhau. BBai
todn ndy dugc tién hanh theo tudng hgp thaim khong on dinh d¢ ki¢m tra do én dinh
cua mai doc thugng heu cha dap va bo.

Ngois ra, tuy theo yéu cau va i quan tong cuia cong teinh, ¢o the tinh thinn
Vit trudng hgp vat thodt nude bi hu hong, nham xdc dinh vi irf dudng bio hoa ra min
doe ha lru. kha nang on dinh cua méi doc va cde anh hudng bien dang do tham doi voi
vat licu dap.

Luu y rang. trong da s6 trudng hop lrv luong tham gua dap tuong déi nho va cé
thé b qua. nhung ciing ¢d trudng hop luu luong thim 13 yéu (& quyél dinh de¢ chon ket
c&u dap va bo phan chong tham cua dap. Truong hop nhu vay duae chia thanh hai nhém:

1) Dap cau tao bing vt liéu ¢é do tham Idn nhu dat ¢dt. cudi soi. hoac dip da do
xay duyng bang phuong phap né min dinh hudng khong ¢é bd phan chong tham ricng.
Truong hop nay cin xac dinh luu Jugng (hAim qua dap d¢ co bién phap xit 1y thich hop.
boi vi luu Juong tham ¢é thé rat 16n, gay 16n that ddng ké dén cot nude dang trude dap
v theo d6 Ta ton that nang luong.

2) Dap ¢d chitc nang riéng, vi du dap duoe xay dung dé tao kho chiia cic chat thai
cong nghiép nhu xi than, chat thii trong cong nghiép tuyen khodng, v.v... Ciac chal thi
¢6 the chita nhitg doc (0c ¢6 hai cho stc kho¢ con ngudi hoac cho dong — thiie vit.
hode gy O nhicm mol trudng. vi vay leu lwong thiom di nho ciing nguy hiem va khonge
vho phép. rong truong hgp nay can phan tich k§ ban dn thdm, kicm tra thaim qua than
dap va vong quanh hai ddu dap, d¢ ¢ cdc bién phap chdng tham ciing nhu bién phap
thodt nude tham vdi dd an toan cao.

[Luu lvong tham toan bo qua dap dit da duoc xdce dinh theo cong thife:
n
Q-24/, “4.3)
!

Trong do:

g, - lun lrong tham don vi cho mat cat dac trung cua doan i,
{, - chi¢u dai doan thit 1:
n - & doun tinh todn.

Can ¢1i vao hinh dang mit cat ngang cua Iong song va binh dé cua dap, tén hanh
chia ddp (hanh nhing doan dac trung theo dicu kién cdc thong so kich thude hinh dang
v thong vo tham (loat vat liéu dap vi nen. hé so tham & moi doan 1a nhu nhau hoac gan
nhu nhau, hoac néu cé thay déi thi thco quy luat dudng thang (khong co dot hien),
d¢ ¢4 thé Jay gid tri trung binh cong (xem vi du hinh 4-6).
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Ilink 4-6. So do chia mdt cdl doc truc dap thanh nhitng doan dde trung

4.2. NHUNG BAI TOAN THAM ON DINH DAC TR NG TRONG DAP DAT
4.2.1. ThAm qua dap dat dong chat trén nén khéng tham, khéng c6 vat thoat n dc

Bai todn 1 Thim qua dap dat dong chat wrén nén khong thaim 1a truong hop don
gian nhat nhung rat co ban khi nghién ciu tham trong dap dat. vi vay ¢o the goi 1a bai
to4n tham so 1.

Tren co w0 cic phuong phap giat bai todn tham s8 1, cho phép md rong ba toan
thum cho nhitng s¢ dé phite tap hon vdi do chinh xdc cao hon.

a. Ph-ong phap phéan doan

C6 rdt nméu nghién citu va Kién nghi ve cach giar bai todn thaim Khong ap datra o
trén bang phuong phéap thuy luc, trong doé duge sit dung pho bign nhat 12 phisng phip
phan doan do vién s¥ N. N. Pavolopxkr dua ra, dén nay da dugc hicu chinh bo sung.

Mic du truomng hop xét & day 13 don gian nhat, song néu phan tich sy chuyén dong
tham qua luGi tham (hinh 4-7) thay rang khong thé str dung phuang phip thiy lue dé
giai bai todn tham theo mot so d6 chung, ndi cach khac 1a phai chia mat it dap thanh
cac phan doan va gial bai todn tham riéng cho mai phan doan.

Se do bai todn tham qua dap dal dong chat trén nén khong thain duoe chia thanh 3
phan doan, gom phan doan ném thuong luu (1), phian doan giita (1) vi phan doan ném
ha luu (1) K& 1 vi tri mat bao hoa ra mai doc ha luu, (xem hinh 4-8).

Hinh 4-7. So dé loi thdm qua ddp dong chdt trén nén khong thdam nudce
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A

1 h

)‘ iz o S N
/VAW’ZT/",’[X’, T I I A/ Cardaerrre, A
1 | 2
I

Iinh 4-8. So do tinh tham theo phan doan

Tham qua phan doan I: Trong thue t&, dugng dong thaim & phan doan I la nhiing
duong cong cé cdc diém xudt phat theo hudng vuong géc véi mai dac thuong huu,
vi mii déc nay 1a dugng dang thé. Khi tinh tham & phan doan [ da gra (hict cic dudng
dong 1a song song nam ngang, vi du vd1 bo dong phan 16 dz thi chidu dai dudng dong 1a
(hinh 4-8).

[.-m{Z +d)
do do gradian tham theo bé dong dz 1a:
[od__ 2
f m(s+d)

Vin (6¢ tham theo dudng dong phan 16 dz:

ka

m(z + d)

v kT

L lugng phan to theo bé dong dz:

ka dz
dq — vdz —-- -
m(7 +d)

[Lieu luong toan phan qua phan doan [ la:

K ka a a dia-h
q | Yode M- o™ ka mo M
. m(z:d) m ¢ m dta
K(H —d-h,) H
hay la: q- . In d (4.4
m H, b,

Trong dé: k - h¢ s6 thdm cua dat dap; cic kg hiéu khidc trong cong thiic (4.4) xem
hinh 4 §.
‘Tham qua phan doan 11: Pudng dong tham & phan doan 11 ¢6 dang bién doi dan,
vi vay cd thé tinh luu luong thim theo cong thic Dup uy:
2 2
K hi h)

q k-2 (13)
21
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Pudng bio hoa trong phan doan 11 xdc dinh theo cong thite:

b
h? =h:- A X (1.6
k

Trong dé. h va < 12 chieu cao dutmg bao hda & vitri x cach goc toa do Loy (I mat
phane 1.1 (dicm O trén hinh 1-8)

Tham qua phan doan I1I: Puong dong tham & phan doan [l cling dugc xem la
nhiing dudng thiang song song nim ngang. Tham & phan doan 11} duoc chia thanh hai
phén, phia tén va dudi muc nudce ha lru.

baoi véi phan phia trén mue nude ha Juu:

/4 [
1 .
m, .z, m,
k
v, =kJ, = -,
dq, — vids, = ——d7z,.
m,
fak ka
va q, = j—d71 = (4.7)
o m,
Poi véi phan nam dudi MNHL:
] u()
Comyz,
ka(\
v, =kJ, = —-
ka,
dq, - v,dz, = S dz,
m, 7,
dy. g
X o ka ka,  a,+I1,
va q, = I S dzy e e s (-+.8)
s M7, m, a,
Luu lugng tham toan bo qua phan doan I1T:
ka, a_ -+, )
q-q, tq, = I+ In ¢ J (4.9)
ITll Z!.“
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Nhu vay, bai toan tham qua dap dong chat trén nén khong thim duge mo ta bing
hé phuong trinh sau:

: h, —d-h [

90 = lo3p—2

k m H(1 -h,

q_h L)

k 2L ) (1.10)
: a -+ H,

L I TP O

k  m, a,

Ix-h+n11||_H(1 (a, ”;)—|].

Giai hé phuong trinh (4.10) tim duge gid tri cac dal luong q, hy, a, va 1. Trong
wwrong hop ha luu khong ¢é nude thiy xem H, = 0.

Dua vao phuong phap gidi cita N. N. Pavolopxki, nhiéu tac gia da ¢o nhing dé
nghi bo sung khac nhau.

AL AL Ughintrue va P.A. Sankin st dung gia thiét dudng dong thim ¢ phan doan |
ta nhimg dutng cong teon tam & A, do d6 luu luong tham qua phan doan [ duoc tinh
bang (hinh 4 9):

q k.a.360" 115°ka

q—-klh =k

S LS A A.11)
790" 0%) (90" 0%

h, wO0" 0%
2 180°

v
! iy 0
S -
s (N i C
A e Aler //,///,,','////,,.;'{-77 ,/;',;7/7/7777;;;7;,51,7 .
. |

Hinh 4-9. So do tinh thdam theo phan doan vii duong dong
o phdan doan I la cac cung tron

A. Cadagrando dé nghi gid thiét dugng dang thé ¢ ranh gidy phan chia doan 11 vi
I 1a cung tron CT2 ¢6 1am @ D (hinh 4-9), do dé cong thic lru lugng thaim qua phan
doan 111 ¢é dang:

(1.12)

ﬂl)

a 1L
q kausin(l”[l PRI ]

Trong d6: 0, - géc nghiéng cua mai doc ha liw so v3i mat nam ngang.
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Néu ké dén cac gia thiet dua ra & rén, hé phuong trinh tham qua dap dong chat
trén nén khong tham s¢ la:

—1

q 115 a,
K 90" 0%
g _hy-hy hi -G, )

N

K 2L 2L (4.13)
q a, +TI, \_
K J

=a,sin0, | 1+2.31g—
a

0

b im, I[I (a, + Hy)

b. Ph-ong phap bién déi mar dbc th-ong I-u

Nhicu tdc gia nhur A. E. Zamarin, G.M. Mikhaitop. S. N Numeérap. ...\ Ughuntruc...
dé nghi thay thé ném thuong hru hinh tam giac bang khai chir nhat (hinh < 10) ¢o be
rong AL, rong dé A - h¢ s6 bidn doi. phu thuoe vao hé s6 mai doc va theo G M
Mikhatlop. 2 - m/(1 + 2m).

\INHL

| . | = T—

A~ c _ B ; . Ly
LT -"77,67-;-/'/”/'/'//'/.7-7L T "’"""Z-T/ T

Hinh 4-10. S0 dé tinh tham theo phuong phdp bién doi mdi déc thuong luu

Pé don gian, nhiéu tac gia dé nghi ldy & = 0.4 véim = 2.

Dieu kicn bicn dor duge thuye hién theo nguyén ac ¢ot nude 1on that tham
lru luong thara qua ném tam gidce thuong luu citng nhu qua khoi chit nhat thas the 1h
hang nhau.

4.2.2. Thadm qua dap dat déng chat trén nén khéng tham, hal u ddp cé vat thoatn dc

Vat thodt nude la mot bo phan quan trong trong ¢du tao cta dap dat hoac dap dat
dda. N6 duge su dung dé diéw chinh vi tri dudng bdo hda trong than dap; thu va thodt
nude tham: ngan nglra su xuat hién bién dang thim. Ngoai ra, déi véi dap ¢ ciu tao
bang vt lieu it tham hodc dai vdi kél cau chong tham cua dap nhu 161 SEt uong
nghiéng sét. thi vat thoat nudce (cdc tang loc cua VIN) con ¢ tic dung giam ap luc k¢
rong trong qua trinh ¢ két cia vat licu it tham, nha d6 day nhanh qua trinh ¢6 két cla vat
licu, hoae @iam dp lue k& rong khi ¢o lue dong dat tac dung 1¢n dap.

Vat thoat nude o day va nén dap dat ¢é tac dung giam ap luc k& réng & nén va d¢
thoat nude ¢é ap trong tang chia nude dudi nén by che phi bdi Idp cach nudc bén trén.
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Trén hinh 4 (1 @idi thiéu so d6 dap dat dong chat trén nén khong thim cd val
thoal nude v ciu tao khac nhau, duge bo tri ¢ nhiing vi tri khic nhau, pho thude vio
diéu kién lam viéce vi muc dich  véu cau déi var méi loay vat thodt nude.

DuGi day 1a 131 gidr doi véi mot & so dd lam viée dien hinh ¢ vac thodt nuoc
(rong than dap dat dong chal trén nén khong (h&m. Trén co <& phuong phip @i nhimg

bar (hdn nay ¢ the Mo rong cho cic so do tinh dn (wong ty khdc.

Hink 4-14. So do cac loai vat thodt miae (VIN)

trong dap dat dong chat trén nén khong tham
[- VIN bé mat: Ta- VTN lang tru; 1Ib- VTN g6i phang nam ngang dudi day dap:
[Tc- VIN éng doc; T1d, ITd- VIN g6i phang niun ngang két hop véi VIN 261 nghiéng
dat sau trong than dap: Hla, T, ¥c- cde loal VIN hon hop.

Bai toan 2:Thdm qua dap dat déng chat trén nén khong tham, vat thodt nude lang
trig (hinh 1 12).

Hinh 4-12

Phuong trinh hru luong tham qua dap:

q _Hy-113

114y
K 2.,
Trong d6: L, =1L + AL, + AL, :
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. m|
ALy =2Hp: ALy - —

Al - khoang cach (it diém dudng bdo hoa di vao VIN so vai chan
mai doc thuong Tuu ciia VTN

m, h¢ so mis dée thuonyg hru cda dap:

m, - hé s6 mai doc thugng hea ciia VING

k - hé s¢ thaim cia vt héu dap:

IT,, H, chiéu <au cot nude thuong va ha liou.
Phuong trinh duaong bao hoa:

he 27@ ok (4.15)
K

|
|
\ \I
Trong d6:  h, - tung do dudng bdo hoa tai mal ¢it 1 - |, 1dy nhu sau:

a) Kht 1, > 0:

ho JHE 200 Aot (1.16)
by Khi H, = 0:
. q
h, [(m (4.17)
')K

Ham (on’) phu thude vao hé so maiddc m', v 13y nhy sau:

|
5 |
DPoan ddv dudng bao hda duge didu chinh bang mat d viing h > H, - q/k (duong
nét lién thay cho dudng dat khic).
Bai toan 3: Dap dat dong chat wen nén khong (ham, VIN bé mat dang goi
nghiéng (con goi 1a kiu 4p mdi), ha luu ¢ nuéce (hinh 4 13).

Hinh 4-13

Phuong trinh lvu lugng tham qua dap:
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H: - 13
4 Aok (4.18)
Kk 21,
Trong dé: L, =L + AL, ; AL, = Al
Phuong trinh dudng bao hoa:
Il- Ll_ o - o >
h, - J2=(L- x myh )i, rh) (4.19)
b V k 7 Z
h =a+ a1 —2 1,4 (4.20)
\ 2f(m,) Tk
Trong doe
o q . m,
a = 0,5 f(m,) 0.5<11 -t 4.2
C2lims)] J

Ham {(m,) 18y gid tn twong wr nhu ham {{m,), phu thudce vio hé so madi doe ha
hwu m,.
Doan dau dudng bio hda duoc chinh biang mit tuong tu nhu bai todn 2, d doan

Lo, %

Bai todn +: Pap dat déng chat trén nén khong tham, VTN be mat dang gol nghiéng,

ha Tvu khang ¢d pude (hinh 4-14).

Al ®
MNTL [~
T o
VY, T I T
Hinh 4-14
Phuong trinh luu fueng tham qua dap:
2
g Hj
2 - . 4.22)
2 21¢? (
Ly + Ly m5Iy
Trong do:
[,—1.4+Al, AL, =2XH,
q .
h, = f(m,)— (4.23)
k
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Ham f(m,) phu thuoc vao hé so mar doc ha hun, f(m+) = 0,5 + m, khi m, > [
fimy =07 + 0.8m. khim, < I.

Phuong trinh dutng bao hoa:

! q > y
h, \|'|2 . (1. x m,h )i h; (1.24)
Buong bao hoa duge chinh sita & doan dadu g ving h, > H, - :: :

Bai roan S: Dap dat dong chat trén nén khong tham, VIN ong doc, ha huu khong
cO nude (hinh 4 15).

-t

Ll ALl

LN
4 i
Ilinh 4-15

Phuong trinh luu lwong tham qua dap:

2
4. M (4.25)
k2L,
Trong do: Y, — 1. F AT, Al = LI,
Phuomg tinnh dudng bio hoa
b - O e, .26
X-—\|| k(, XA L) (-1.20)

[.,- khoang cach tir mép thuong luu ranh thoat nude dén tam ong thu nude tham.

<4
L 0.3 L
Puong bao hoa dugce chinh lai & doan dau, noi h, > H, :

4.2.3. Tham qua dap khéng dong chat trén nén khéng tham

Bai toan 6: Pap ddt khong dong chal, aén nén it thidm ¢6 bo phan chong thim
bang 101 giia.

Bai todn nay ¢6 thé giai bang phuong phip phan doan hodc phudng phéap bicn doi
dat 181 gida bang khoi dat ciing loal véi dal dap theo diéu kién 16n that tham qua 15i
gilia va qua khoi dat thay thé bang nhau.
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a) Gial theo phuong phap phan doan (hinh 4 106)

AR
N

Hinh 4-16. So do tham qua ddp dit co 161 gitia trén nén khéng thdam

Dap duoc chia thanh ba phin doan: phan thian dip phia thugng hru (1), 181 giira
(phan doan II), va phan than dap ha Juu (I11).

Poi vdi phan than dap thugng tyu sir dung phuong phdp bién dos khai mai doc
bang kho dit chir nhar bé rong AH,.

Phuong uinh lro lugng thim qua phan doan T:

o (4227

Trong dé: 1.,=%H, +/,

Dai vai phan doan I (161 gilta). ¢ thé st dung 101 giar cia NN Pavalopeki,
trong do ducge chia thainh 2 khu vuce tham khic nhau 1a khu tham nam trén vird dicm
dau duong bao hoa cua phan doan N1 (dicm C) va khu thdm nam dud imat cat nging
qua dicmn C.

Luu luong phan (6 qua phan trén dudng bio hoa duge xdc dinh theo cong thiic
(hinh 4-16 a):

k| zdz k, z
dq) ————— - — - - — dz,
t, 12m 7z 2m, - L
)
2m,,

Do do cong hice luw lugng qua phan trén dudng bio hoa ¢d dang:

b k, 7
0 zmo 7 1
2m,,
1 B
I 44
Vs ‘m |
| hay )
" t
A 74 - L
2m,, 2m,,
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t
k o
1 m
i co q; — = "Ih ! In o 1.28)
2m, 2m, L
2m

Trong do:
K, hé so tham caa 1o1;
m, h¢ s6 mai doc phia thigng luuo cda 184,
Cac ky hiéu khdc xem hinh 4-16.

Do vGi phin 161 nam dudi duong bio hoa phia ha luu. bi¢u thiice luu luang phan ©
co dang:
kih ds

dqy — - dz k;h

t - 2m,z ( +2m s

do dé. luu luong qua 101 & phan dudi duong bao hoa phia ha i e dang:

L

T e |

a>  Ikh In © (1.29)
n 1y 12m,2z 2m, - 4
2m

Tirhinh4 16 btaco:

t,=2mH
. t
Vi thé I !
2m,
Miac khac H' =H- h,
1

do dd H h=-"
2m .

Tong luu luong thim qua 16i s€ la g = q, + g.. Phuong trinh lvu hrong tham qua

o1 sauw khi rat gon ¢ dang:

H-h,  H h 1
eeden 2 (4.30)
H- h,

q _bh b 0
k, 2m, | h hy H-h, |

Phuong trinh luu luong tham qua phan ha luu cua dap vd1 gia thict bd qua chicn
cao hit a, ¢6 dang (hinh 4-16 a):
g ha I
k 21,
Gia thiél bo qua chiéu cao hit a, 12 cho phép, boi vi khi ¢6 vat chdng thadm trong
dap thi dudng bao hoa d phan ha luu dap rat thip.

(4.31)
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Trong thue 1€ hé 56 mdi doc cia 161 gitta trong doi nho: (m - - _\| do dé o

X 2

the tinh tham qua 101 véi chiéu day trung binh
ll f 1l|

2
Trong do:
t, chiéo day 161 & trén dinh;
t, chiéu day 161 & dudi day (hinh 4-17).
Dot vdi truone hop tinh thdm qua 161 vai chicu day trung binh, cong thiic hi
frong tham qua lor (hinh 4 17) ¢ dang:
2 2
q _hi-b5

i SSE (4.32)
k, 2t

\y’\‘. N7

{linh 4-17. Tham qua ddp dat ¢6 161 gitea trén nén khong tham

Phuong trinh dudng bao hoa qua phan thugng leu clia dap phia teude 161 (phan
doan T) ¢6 dang:

S
y= Hf*qu (4.33)

Trong do truc tung (v) duoe lay theo mat cat 1.1 (hinh 4 (G ava 4 17).

Phuong trinh dudmg bao hoa ¢ phan ha fun dip phia san 161 (phian doan 1)
cd dang:

v'= /h;——- X (1.34)

Tronyg d6 truc tung (v) 1dy theo mat cat 2-2, tic mat cat di qua dieém dudng bio
hoa gap mdi doc ha Tuu cua 161 (diém C, hinh 4-17).
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b) Gidi theo phuong phdp bien déi 181 gitta (hinh 4 18)

MANHL

Y

Ilinh 4-18. Pdp co6 161 gitea trén nén khong thdam

Muc dich cua phuong phap bicn doi 101 gilta 1a dua bai todn tham qua dap khong
dong chal (¢6 101 gita) v¢ bal todn thaim qua dap dat dong chal. Mudn vay can thay
chiéu rong thuc cha 161 (t) vSi hé s6 thdm k, bang chi¢u rong bao Kicn (1,) vér hé so
tham bang hé s6 thaim coa vac licu dap k.. sao ¢ho (0n hal ¢dt nude tham qua 101 vy qua
khot d&t thay th¢ ¥a ohu nhau (Ab h,  h.  const).

Trong (ruong hap nén ¢6 hé <6 thim nho. cu the kb k/k, ~ 30, thr phai k¢ den
anh huong tham cua nén va chicu rong bao kicn (, duge xdc dinh nhu sau:

k
L=, (4.35)
k,
- 2K, L, 21,
Trong dor Kk, =k, -7 " areh T (4.36)
s(hy ths) t
. d
\ oAt
L, - chiéu rong trung binh cta 15, 1, = ——2—( p

K, k.. k, - hé s thim tuong img cia vat liéu dap, cia [6i vA cia nén;

t, chi¢urong day 161 theo thuc 1&;

Cde k¢ hicu khae xem hinh 4 18,

Lo gial ticp theo cla bag todn 6 duge uén hanh nhy so dé tham qua dap dong chin
trén nén khong tham.
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Bai toan 7. 'Thdm qua dap dat c6 tudng nghiéng trén nén Khong tham

Tuong tw nhu bii todn 6, truong hgp tham qua dap dat ¢o (udng nghiéng banyg vit
licu dat it tham nhr dat sét, 4 <6 vove.., ¢6 the duoge gal quy¢l bang phicong phiap phan
doan hoac bicn doi tudmyg nghicng.

a) Giai theo ph- ong phap phan doan (hinh 4-19)

N. N. Pavolopxki st dung gia thiét dong thaim qua twong nghicng ¢ phuonga
vuong géc vol mai doc cia tudng va chia sg dé thdm qua tuang thanh har phan: tham
qua doan tudng nam trén duong bao hoa vdi hru lugng ¢, va thAm qua doan tugng phia
dudt duong bio hda véi luu luong g, (hinh 1-19),

. TS
) —él 77 M raLs
—_ o — =

Hinh 4-19. So' do tham qua ddp dat ¢6 tuong nghiéng

Poi vl doan wong trén dudng bao hoa fuu luong phan 6 qua doan d! cach mdp

nude ¢ o (he viel theo méuhire:

k k
dg, =kJ dr —Lzdl - ———sd7 (4.37)
) dsin B
Trong do:
k, hé¢ <6 tham cua tudng nghicng,
J, epradian tham qua tudng nghiéng, J. — 2/8:
7¢Ot nude tde dung & mat cat x4t
O ¢hicu day trung binh cua tudng nghieng.

0 - géc nghiéng ctia mdi doc twdng 5o Vi mat nam ngang.

T (4.37), luu lugng g, s€ la:

Hl_-hl kI I 5 p)
¢ dq, =~ (H, h) | (4.38)
i ,-' SRET NI TR
Doy vat doan tudng dudt duong bao hoa ta ¢o:
I, h H, -h
dg, = kJ,dl = k, ——Ldr =k, =L Lds
o dsnd
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Yoo, b (t, hph

do do g k, . ¢ Vo
' H,'hl 6sinl) osing

(4.30)

Luu luong toan phan qua tudng nghiéng ¢6 dang:

20 _ PRI
(Hy —h)” -7, (I_IJ_"h”h "k Ny by o7y (4.40)

a ditay k " aein0 U s in®

‘ 26sin 0 3in0

|

Tham qua thin dap phia sau wong nghitng duge chia thinh ba phin doan:
[) Phan ném tam giac dudi tuong nghiéng, ké tie dicm C dén mat cat | | (goi 1a phan
doan 1); 2) Doan gita mat cat 1-1 va 2-2 (phan doan [1); 3) Doan 1 mat cat 2-2 den

di¢m C o chan mai déc ha lau (phan doan TT).
D6 vai phin doan [, véi gia thiét luu lugng tham la g, (bo qua g,). NN, Pavolopxkt

da lap cong (hie tinh luu lwong tham ¢é dang:

I, A

q. | Ky

1 s -7,

hy h, | hy h, i, -,
di ky In chih
m¢, ’ m L I A P

Trong do: k, - hé $6 tham cia dap: cic ki hiéu khdc xem hinh 4 19.

Can bang phuong trinh (4.39) véi (4.41) 1a c6:

h, h, I, - I, hp)h
R 2 PR A th - by (4.42)
vom Iy hy 7, Ssin 0
a1 vai phan doan T, phuang teinh luu lugng tham la:
? 0
i u (4.43)
k 21

<k

Trong dé: T.=1., -mh,

Phuong trinh luu lugng tham qua phan doan JI duge xdc dinh twong to nhuw b

(oan 1 va ¢6 dang:
p |
q a, a, +H,
: Ay In & ’ chih
k m{ a .

Khi xét dén [un luong g, vdi gia thiél luong nude tham sau khi gua (wrmg nghicng
Khong du lim biao hoa khoi dat nam true tiép § phia duGi né cho nén s¢ roi t do theo
cic k¢ hong cua khoi dil niy, vi vay phuong trinh tham & ném thugng [uu cua than dap
(duot tudng nghi¢ng) ¢é dang:

3 .3 2nH, ~hhT, nL2H, -2h +7) ,
hl h—) - {‘ ; | | 1_ ) ) I |‘ | R ¢ (11_/1.\)
B dsin () Idcosl

Trong dé n (xong quan hé 6 tham cua tudng véi dap,
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Phuong trinh duding bie héa ¢6 the xdc dinh gan ding theo cong, (e

T
|| h '; K (1.46)

by y

b) Giai theo ph- ong phap bién déi t- 3ng nghiéng (hinh 4-20)

Iinh 4-20

Noi dung phuong phdp bien déi tudng nghiéng tuong tu nhu bign dor (8i gita.
nhiam dua bai todn thdm qua dap khong dong chal (cé (wrdng nghiéng) (rey thanh bai toin

tham qua dip dong chat.
Piéu kién dat ra [a ton that cot nudce thaim qua trdng nghiéng vi qua khoi dat (hay

the phat bang nhau
Chica rong cua khoi dat thay the Al duge xdc dinh theo quan he:

ALI - 81rh LSII‘I(‘) (447)
k

1

Trong do:
3 N ~ ~ ~ . ~ O\l b 6“
O, chieu day trung binh cua tuong nghicng, o, e

8, 8, chiéu day twong & mat cat qua mép nudc va dud chan tueme. do theo
phuong vuong goc van tusng (hinh 4-20):

0 - 26¢ nghiéng clita mdi doc trdng so véi mat nam ngang;

2k, 3, far,
LR apch) S 6in® | (1.48)

711, +hsin0 ™ L8

\ ’I
k, h¢sé tham cia nén.

Sau khi bién doi tudng (xac dinh duge Al), bai todn thim dugc gial véi sa do diap

dong chat trén nén khong thim.
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Bai todn & Thim qua 161 gita dap dd d6 bang dat dinh {trén nén khong thim
thinh 1211

h
Do ha duong bao hoa, khi 1/11, < 0.5 va 1.5 50

h, 0.65 _,b . (119,
| lgl T a \‘
’ \ 2 )

Crradian dong tham dir ra mai doe ha lea cia 1oi:

J, =sina;
J, ~sinotgfy [ (-1.50)
y Sina

cosf3 \

Trong dé:
B goc tao bat ti€p tuyén cua dong tham 0 diém ra mai doc ha luu véi mdi
doc ha lun, 1Ay theo ludi tham:
o gdc nghieng cua mai doc ha luu so v@r mat nam ngang.
Taru luong tham qua 16i:

q- K. .Q

(1.5
Trong do:
K. - hé 56 tham cua ]6i;
O - dién tich bi¢u dé gradian tham J (tinh 4 21).
MNTL -
T —t ]
Si6u g gradian
1 )
-
!
YA,
o 4
WI 7 7
Hinh 4-21. Loi dap trén nén khong tham
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4.2.4. Tham qua dap trén nén tham n dc chiéu day ¢6 han
a) Truimg hop 16ng guat

Tuy thude vao ciu tao vat ligw ctia dap va nén, sur chuyén dong tham qua dap va
nen s€ rat khic nhau.

Trong truimg hop dap va nen [ dat dong chat. khi hé so tham cua nen bana hoae
I6n hon h¢ 86 tham coa dap (K, > K,), dong tham ¢ «u hudng di (r dap xuong
nén (hinh 4 22), nghia 13 anh hudng nén doi vdi tham (rong thin dap Ia rat ddne k¢ i
10 et

D¢ don gidn bii todn, trong trueing hop K, # K, N. N. Pavolopxki da sir dung gia
thict tham qua dap va nén 1a doc 1ap nhau véi dudng dong phan chia di qua day dap.
Tiu huong tham chung duge xem (4 g = g, + (), trong dé q, va g, tuong ing la luu leong
thim qua dap va qua nén (hinh 4-23).

y MHTI 0 0544

RSO NN AN L AV A V) o b ol A A ol RS MVl o A

Hinh 4-23. So dé tham doc lip qua ddp va nén

L liomg thiun qua nen @i gia thict & orén duoe xde dinb theo cong thiae ¢hinh 42 3):

| 5. .
g, K, by (1.52)

[}]
nl,,

Trong dé: n - he 56 ké dén dd tang chiéu dai cla duding dong thim & nén so véi be

rong ddy .., phu thudc vao bé rong 1., va chi¢u day tang nén thim nude I, lay gid tr
theco bang 4 |.
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Bang 4-1. Gig tri he so' n = [ (1L JT)

S

L . H I

S. N. Numeérop dé nghi cong thic tinh luu luong tham qua nén:
K H _I, T .
q, = K, — e (4.33)
YN 0881
Trong do: H, va H, chiéu sau nudc & thuong va ha luu.
N&u ha hea ¢d vt thoat nude thi 1
thoit nudce.

duace tinh tir chan dap thuong ha dén vat

b) Cac bai toan tham qua dap dat va nén dat déng chat tham n- Gc voi chiéu day tham
co han trong tr- dng hop K, = K,..

Bai1oan 9: 11y luu ¢6 nude, khong ¢o vat thodt nude (hinh 4 24).

1
Hinh 4-24. So d6 thdm qua ddp va nén dong chat (K, = K,=K)

St dung phuong phip bién doi mal déc thuong luu va ha luu bing cédc khot dal
thang dang (S, N. Numérap) va sir dung gia thit dap dong chat (bao gom ca phin dap
va nen ¢d he s6 thaim Ky 1rén tang khong tham MN (R, R. ‘Tsugaép). cong thire luu
luong qua dap vi nén duoce bien doi ¢ dang (hinh 4 24):

q hi-—h
K 2.,

Trong doé:

h, va h, - la ciac tung do ¢Ot nude thugng va ha hro dap dng vai a do vox
(true ox 1y ngang ddy cia nén tham nudce);
{.=1.4 ¢h, + 6h,, ¢ hé o lén dé phu thude vio he $0 mar doc va u o

T/h,. [ay theo d6 thi hinh 4-25 ciia S. N. Numérép.

P61 véi truong hop m = 2 + 6. ¢6 the 1ay ¢ = 0.4
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o
—

Phuong trinh duéing bao hoa duge 1he hién bang cong thite:

v [h - —(h] hy) (4247
Hinh 4-25. Do thi quan hé ¢ = f(m,, Tlh,)
Bai todn 10: Ha leu ¢é nude. c6 vat (hodt nude ling tru (hinh 4-26),
RN RS
T

Hinh 4-26. So do tham qua dap va nén dong chdt K,= K, = K

Phuong trinh hru lugng thim qua dap va nén:

q_ 1 H dIp H)T <
K 2L, +AL, L, 104T

Trong do:

- LyvAL, sAL, O4H, D
m' 11,
\[J . | -
. 3
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Phuony trinh duong bio hoa giffa mat cat (-1 va vat thodt nude:
[ R

[ N > x ] o'i"/2

he  Th” th" HH - (1.30)
\ 720 ALy,
Trong do:
| T T ]
he L Jdd, T ql Ly ‘ T (+.37)
\ K 2)

Phuong trinh dudng bio hoa gitia mat ¢at 1-1 va truc tung Oh:

/ N

I l —
. }[2—‘1 I x(Tiny T (4.38)
h \ K 2 /."

Trong do: Mat cat I 1 1a mat cat qua diém uon cua dudng bao hoi.

h

Gradian thani ra ha hau §, xdc dinh theo cong thic:

1 4y <
3 18 4.59)
r T\/e.‘tl/'l'l K (
Trong do:
{
O] s
X
a :‘i] (4 60)
K ( 0,4T
2
4

Budmg bao hoa duge chinh bang mit & doan h, > (11, +'T) e

B togn 11 Na hoa 6 nude. val thodt nude goi nghicng bé man (hinh 4 27).

Gia tri g va h, duge xdc dinh bang thir dan tir hé cdc phuong trinh sau:

q  (H e DY (10T

1 (£61)
K 2(k,, msh)
! N\ -
' t, h 1
) SO TR . (162
K 05:m. o bl b (05 moh vmsI, 6 04T
Trong do:
Ly DALy, T UAL 0400, 1T
20,3+ my)
Phuong trinh dudng bio hoa:
[ _
h - \l)?_;(l(L m-h, ) +(h, + H, Ty (4.63)
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T T <l
DAL

Hink 4-27. So dé tham que dap va nén dong chat co VIN bé mat

Gradian dong tham ra ha luu J, duge xac dinh theo cong thite (4.59).
Trong do:
Su. . o - (4.64)
K (051 mydh, tmH, - 04T

Dudng bao hod duge chinh sira bing mat & ving:
¢
he 2 (1 4T) 2
K
Bai todn 12: Dap va nen dong chat (X, -2 K, = K). ha luu khong ¢ nude. vitt thodt

mrée ong doc (hinh 4-28).

Phuong (rinh luu luong thim qua dap va nen:

H2 "
I (L 465
K 2L, TI..+047T
Trong d6:
L, =T. 0 AL, AL, 040, 1T)
Tung do duting bio hoa & doan gitta mat cat 1 | va vat thodt nudce
S 1.,
h TY |(,L-x
h, - ‘(_W 1}-' p Ry I (4.66)
Tyt T
Tung do dudng bao hoa & doan giita mit cat 1 | va truc Oh:
Il_- o I A
h ) “ (! X310 (- h) I (167
\ \' K ? L
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ALy, 1

1. - - K,,—P"..:‘_'.",'A'_‘,_ ::‘.'::_.‘_."_.J
W2/ Vs,

L
44
Hinh 4-28. So do tham qua dap va nén déng chat, c6 VIN dng doc

Bi¢u thidc gradian dong tham ra ha hru:
! )y

.1.\|,."C-l|-'1 DK

]

{(-1.68)

N ) i Uy h T
[tong dé: 0,01 < T T -

i 1 0,4T
2

BPai luone h_trong ciac cong thire (4 66) : (4.68) xdc dinh theo quan he <an:

3 ’.[‘ oY
h. - \/(I I, ) 2.‘.‘._([%‘ —) 1 (1.69)
K 2
Dudng bao hoa duge hicu chinh bang mat rong vitng

h, >(H, +T) - L
K

¢) Cac bai toan tham qua dap va nén dat déng chat trén nén tham vai chiéu day tang

thdm n- ac c6 han, khi K, < K,,.
Bar todn 13 Ha lau cé nude. v thodt nude lang tru (hinh 4-29).

Ilinh 4-29. So' d6 tham qua ddp va nén voi VI'N lang tru (K, < K )
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Liru lrong tham qua dap va nén (q = q, + q,):

0y H, H.l
q kg 'K, th (1.0)
o, L, A\, 04T
[rong do:
Hs
Ly =T.bAL, v AL GALy, m —;}' :
AL, Soyroyay |'|K“
G VK,
- , 1,32
o 2ml“'—Hz~ b——--1
m,
1, - H
oM TR, 1) 04T
T 2m, +1 ’
Tung dé duong bao hoa:
) Doan gitta mat cat 1 [ v vat thoat nude:
A T
h = }h; - (h; )i_. _____ /_ 1.7
\ T/2 1 ALy,
2) Doan gilta mat cat 1 1 va truc tung:
;-
K ~ K
he 2 T o Dy T (1.72)
\l Kd K«_l KL'
Dai Jugng h, trong cac cong thare (4.71) va (4.72) xdc dinh theo quan h¢:
K oo K
h, - (H, +=27Y 2i(L F AL, T Ky (4.73)
Klf Kr! 4 2 / KLI

Gradian dong tham ra ha hou tinh theo cong thie (4.68), trong do:

‘N __(HI o -
K L, ALy, » 0,4T

n

Pudng bao hod duoc chinh sira bang truce gide ¢ viing h > H,

4

J

Bai todn 14 Dap trén nén tham nudce chicu day ¢d han. ¢ VIN one doc. ha luu

khong co muye. vor K, < K, (hnh 1 30y,

Luu luong tham qua dap va nén:

b)
|

qg=4q,+4q,=K, el

A =N

www vnieold vn www vncold vn www vncold vn
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Trong dé:

CUy 1 s

Gl
| 32
G- lﬁ'lalzzmlﬁ‘}" -
VK(Y ’I I“]
n H
ORI L B m H, 10,41
To2my i |

DI 7///7/1 7 (L
—

Hinh 4-30. Sv do ddp c‘é VTN ong doc
Tung d6 duomg bio hoa:
e doan gilia mat cat 1-] va vat thodt nude
b0 I
. '?Ijvll' L2 Sy

1
h ‘
h, ) [
- 3 doan glita mit cal 1-1 va truc tung

\

Gradian dong tham ra ha hru xdce dinh theo cong thie:

j -1 9n
! '-l—\\/c—:rﬂll'r_I K" ,

Trong dé:

0.01 < .'/: oo T _’__.T.ht'l
l K, 04T
1, \2 ; .
| K, .. ) ] K
h, I‘ Hoy - ‘ 2 | " \ e
\l ¢ K(' A Kd \ 2 / K !
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Pudng bao hoa duge chinh sua theo trie giac dor v cang

339

Bar toan 15: Pap dong ¢hal (rén nén tham nude chi¢u day ¢6 han, ha luu dap co
ranh thodt nudc dat thap hon day dap voi K, > K, (hinh 4-31).

h
AL,
=
' AT el
- S R R o @h."‘v-
. N S0 TR
- Kool ¢ . :

A })/,'r‘//’///'/‘;

L

Ilinh 4-31. Su do dap co ranh thodl moc o ha lun

[uu Luong tham qua dap va nen:

q = LLI + qn = Kd —Illi : KnT N _l_II__ -
2(A[‘l1 t I'L) ./_\I_1\ ' IJL
Trong do:
K QHUTT. (17 HOAL, |1 DL
] I\ll__.___.__ . . —
- K Rl bl 2
—L2H,T +I'" - H5)+ 11
K, [ 2 |
Tung do duong bao hoa:
(3 doan nam beén phai dicm C
L C
he T Cr Ty
\ B P
- O doan nam bén (rdi dicm C
" .
heo 2 Tas s (K" | K
\ Kd N Kd /l Kd

Duong bao hoa duoce chinh sira & khu vie ¢

K. ( K.\
(hx e R
N Ky J Ke /Ky
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340

4.2.5. Tham qua dap dat c6 vat chéng tham (VCT) trén nén tham n dc chiéu day cé han

Bai toan 16: Vat chong tham loar tudng nghiéng sian (ruée bang dat.

a) Lrudme hop ong quat TS sa tham coua dap va nen khace nhao K| 5 K., ha luo co

nudée (hinh 4 32)

>

LA danaia

Ty LR NP A gV a0 o 2 Aariin gty Y SV IV 4b 4V 4 1 (0 i o0 ol

Hinh 4-32. So do tham qua dadp ddl co (uwong nghiény sdn rudc lrén nén tham nuoc
St dung phuong phédp gidi cua N. N. Pavoldpxki ¢d subé sung cia A- 1+ Damann
VoI cace gia thict saue
) (o0 that ot nudce thim gua I6p bao ho tuang nghiéng bang khong:
2y Tudmg nghiéng ¢ chiéu day trung binh § va mai déc trung binh:
3) 1 on that cot nude doc san trude bicn déi theo duding thang.
[.wu luong thim & phan phia trdi truc vy véi thdm ¢6 ap duoe xide dinh theo
cong (hiice:
(H, hT
q K, b (1.82)
Lovmh 1 04T

lrong dé:
.. chicu dai san trudc.

‘Thim qua phan phia phai truc v ¢é mar bao hoa la tham khong ap. 1 uru Juong
thain xidc dinh theo cong thic:
hy  h3 h, h

L= b2 (4.83)

g=q,+q,=K (K- 2
1= 497 "ol L10.4T

Trong da:

h, = a, + Hy;

do cao tir diém duong bio hoa ra mai doc ha luu so vai mute nude ha luu,

a,
:

4, — h, ]l\ e ’ III
T m, \']\ r
Gii tri h, va h, duge xac dinh bang thu dan tir hé hai phuone trinh (4.87) va
(4.83), trén nguyén tac tu cho a, sao cho h, hoac h, tinh theo cac comg thic (4.82) va

1 \
J (H, H,y (181

n,
(1.83) la can bang nhau.
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Phuong trinh dudng bio hoa cd dang:

> B

hy vy~
4 Iy (1.85)
Kl_[ 2x
b) Thaim qua dap ¢6 trong nghiéng san uwde kht ha tuw dap ¢d va khong co vt
thodt nude. véi K, = K, (hinh 4-33).

Luu lugng tham qua dap va vén:

K, A K (lrm)AOH Ay
i

q (1.86}
¢ 20,
Trong do:
th(ad.,) } K, , B OVBLoAC
—— o |- .
a(lT 38) VKB (T 3) A
A\ [ K mi'); N T ‘ 1(_'__]_5_(_]_:_! m_l_\;
LoAL K, L 1AL b K, o,
¢ HiaT —hy
L, + AL
AL 0.4h, doi véi sd do 4-33 b va 4-33 c.

\

AL 0.4h. ().4(1’1_« 1. S 1dor véi s da 4-33 a0 Truomg hop nay bai todn

K,my

giai bang tha dan, ban dau cho Al = 0,4h,.

Pudng bio hoa duge xay dung theo cde so do bai todan 13, 14, 15.

~|
a h‘ B e,
K < MRT -
WNIL 1,3 1 |
s i =R E
y - — —(’— ) < Y I N - 4 ,
Dk RN d = e, i By O ,'
X E 4. - T BT
L R R ) o
TP T7TIIP77: ,7,5’//;//70 R A
B
bl 9 .
' i IR WNTI K
MY~ Ki e !
% N . Y
s )| — «
e -‘"-3_'\;.&_ Z I JI: r < K!J “\‘n
' - - . T - - \ NS :
S BN ot . - — - \\\\.\-\\\\\,\' WL
R Lo TR AT S s —~
> ML ,.}/ 7774 e PR TIIN Y I IT I IV Y WV T Ay Iy D revrvry
')ﬁ‘ o /
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Hinh 4-33. So do dap co tuong nghiéng san truoe trén nén tham nuic
) VI'N lang truz by VIN bé matz ¢y VIN ane doc: d) Khang ¢ VIN.
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Gradian dong tham di ra ha luu xde dinh theo cong thie (4.68), rong do gid ti h,
duce tinh (heo quan hé sau (doi vai so do 4-33 a va o)

r

h, \/11; coxr o 4088 (1.87)

U
U

Doi v 5o do 4-33 b va d thi gid tn q%( duac xdce dinh theo cong thuc:
i

T h T

L

K, {(0.51m,)h ILm, 04T

Bar todn 17 Vacchong tham loai (wong nghiéng va tudmg rang (hinh 1 3-1).

Hinh 4-34. So dé tham trong dap c6 tuong nghiéng va tuong rang
Phuong trinh lru Jugng tham qua tudng nghiéng va teong rang:
0y s hy a1, hy).
q K, 1K, -l (4.88)

25, sinl) S,

Phuong trinh Tiu lugng tham viél cho dap va nén;

N

h, h. (h, hayl

g = - K, - (.89
2B mh,) B mh, - 0.41

Trong d6: ho—a, v 11,

Budng bao hoa duoe xay dung nhw bii todn 16 (heo so dd 4 33 d.

Bai 1odn 18 Tham qua dap dat ¢o 161 gilta va tedng rang (hinh 4 35).

Ilinh 4-35
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So dd bai todn duge chia thanh 3 phan: 1) Phia trude 101 va wong rang (phan
doan 1): 2) Loy va twiong rang; 3) Phan nam sau (61 va wdng ring (phan doan [17).

Lun lugng tham qua phan doan § gém luu lueng qua phan doan [ cita dap (¢6 the
gia) theo phuong phap bi¢n dai mdi ddc thugng lru dap). va h lugng thim qua nen
(xem nhu thim ¢ ap). do dé cong thire fvu luong 1a:

H b, (H, h,)
g K, 1K, o ( 1.90}
21, 011 RNy
Ty haong viél qua 101 va wiong ¢é dang (xem K, = K)):
hy +T) -(h, - Ty
gk, Dl By (391
20
[uu huong tham viét cho phan doan 11:
hy o hy h, h, 102)
L ° N ST I ‘ . <
gy, "1, 10,47

Trong dd: h, = a, + H,. Cic ki hieu khic xem hinh 4-335.

Giai h¢ ba phuong trinh (4.90) : (4.92) xic dinh duge cdc dai luong g. h, va h. kh
biét a, {cho trude &, va (hu dan).

Trong trudng hop két cau chong tham (16, (irdng nghiéng. san trude va tudng
rang) lun vice ¢o icu qua ol thi duting bao hoa sau VT ha raC thap vh gid o rid
nho. cho nén ¢o the xem @, = 0,

Bar todn 19: Pap dit déng chit trén nén (hdm hai lop (hinh 1 36) 1rudne hap
K" ~ K,

8] o

..L
ase *unD

op L T

Rl Al e 01

» POERS
S, . n e

Ilinh 4-36. So do tham qua dap dat trén nén tham hai lop
Phuong trinh luu lugng tham:

H, _ h
a K KT KT (193
Pt

Trong o:
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Khi K, /K, >10;
AL+ ALy = (K, mym, /K,
Khi | <K /K, <10:

i
I
'

AL, - O5(H, - T, o T, (K 7K )

no O80T T KK
Khi K, /K, <1:

Ad

AL, =051, + 1, 1+ T.K /K, )
ALy - 0.5(T, LK, /K,);

|

s

J

SO TAY KTTL * PIIAN 2 - CONG URINH THUY 1O ¢ TAP |

(+h.94)

(1.96)

Chicu cao c¢ot nude tham ra ha lw h, trong trwong hop K, /K, > 5 dwee xdce dinh

theo cong thae:
(I";\LH
K n l] 1K n I:‘

(1.97)

Phuong trinh dudng bao hoa ¢6 the xac dinh theo cong thiic:

h, - {Hf U Y
\ . m.h,

Duding bio hoa duge chinh sta bang trye gide & doan h, > 11,

(1.98)

4

il

Bar 1odr 20, Tham qua d¢ quay bang dal dong chal ¢o mai thaoug lun thang dimy

(hinh 4-37).

hvhy e, i ¥
r .'I‘ bt
\ S 3
B NN e o[
. \ U

ey

VO 1! D] Z2n 39 M.

Yo -

K h,

C4

"y

P

8]

N

LF =1

)/

N
N

*““ws\J
- 20 ]
P————
R N \\
"
j
0o ca o g by

Hinh 4-37. So dé tinh thdim dé quay

St dung 1o1 giai cua vién s§ P. Tu. Polubarinova

Kotrina, chicu cao dong tham 1a

ha luu h, duoce xac dinh theo dé thi hinh 4 37 a. Luu hrong tham quy doi g, trong de

quay duoe vae dinh theo dé thi g, -
quay. h,

v vneold vn www vrieold vn www vneold vn www vncold vn

g/(Kh) hinlv 1 37 b trong d6 K
chicu sau nude trude dé quav, h. chidu sau nude sau de quay.
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www vicold vn

Trong trudng hop dé quay ¢é bé rong day rat 1on (I. = ) va ha luu khong ¢ nude
(h, = 0). luu luong tham gua d¢ quay duge xdc dinh theo cong thiic:

T 30h, (1.99)
K

Doi vai dé quay ¢ bé rong day hitw han, khi [./h, > 1, ¢6 thé lay gan ddng
4 < 1,35n,
K

Khi1./h, < I vi xu the L/h, giam dian bang khéng (I/h, > 0) thi bicu thite (4.100)

SCCO Nl S0 lon.

(1.100)

Lrudng hop 1. — w2, hy 7 0, ti 50 g/(Kh ) thay doi trong pham v it 1,346 den | R
h, thay déy (it 0 dén o
D61 véi dé quay, khil./h, < 1 vah, =0, ¢d the lay
i R

“h, (4.101)
K 2

Bai toan 212 Tham qua dap dat dong chat trén nén thaim nude vo han.

L =4l
MNTi 4= f
——

) <

s R
- vy N
Hinh 4-38. So do luoi tham trong ddp dong chdl trén nén tham vé han

nt N

Trusng hop dap dat dong chit trén nén tham nude vé han (K, = K) ¢o thé w0
dung 101 giai theo 19 thuyét co hoce chat long cha vién <§ F. AL Nensonxcorrthiacop.

Do ot tieong hop hé s6 mai doce thuong luu cua dap my = = 1.5 ha huu ¢6 vt
thodt nudc, ludi tham ¢o dang nhu aén hinh 4 38,

Cdc thong s6 tham (q, J, v,...) ¢é 1hé xdc dinh tir ludi thim.

Anh huéng cua mai doc thuong lun déi vai dutng bao hoa va ludi thim néu chung

khong 16n, cho nén sg dé tham trén hinh 4-38 ¢6 the sir dung cho truong hopm 7 1,5,
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4.3. THAM KHONG ON DINH TRONG PAP BAT

Vé phuong dién dam bao su lam viée tin ciy cuea dap dat (hi hicn nong (ham
Khong on dinh fa rat dang chi §.

Trutmig hop dicn hinh cia tham khong on dinh thudng xay ra khi muc nude ho it
nhanh theo yéu cau van hanh, vi du can ha muc nude ho dé phong i (cat dinh i cho ha
du), hodc x4 nude ho trong tinh hudng sur¢o ndo dé clia dau maoj cong trinh thuy.

Khi mirc nudc ¢ hd chifa ha xuong dot nedt (véi 1oc do ha tueng doy 16n) thi mat
bio hoa tham (rong than dap cting ha theo nhung véi toc dé nho, do do xuat hicn su
chuyen dong neuace chicy va bien dot gdp (khang on dinh) cua dong tham e trong dip
v ophia thuomg i (ho chita). Qui trinh tham khong on dinh cling xay ra o har bén bo
V¢ phia ho. Su chuyén dong khong on dinh v doi hudng cia dong thim cé (he gay ru
mat on dinh (x6i. sat 1) do1 vadi vat liéu & khu vge ném thuong Iru ctia dap va ket cau
aia ¢4 méi dap.

Duéi day la cdc bicu thic tinh (odn d¢ xdc dinh t3¢ do ha thap cua mai bao hoa
tham trong than dip dat dong chat va duai 16p gia ed mai doc dap dang twdng nghiéng
hang dit ¢t do qua trinh vt nude a ho chia.

Tham khong én dinh trong dap déng chat

Bai todn 22: Tinh toan tham khéng on dinh trong dap dong chit theo V. M.
Shestacop (hinh 4-39).

ul

9
=~
o
—

S pe——

!
N
) P AN
g///////////// AW L A o8 \\

\
[ n ) \\ \ o7

NG t-
2]
UK N\
<
) & N -
-
‘1\
P
Iy
02 14 (6 I8 12 14 8 vy
7 hear 7y

Hinh 4-39. So do tinh todn tham khong on dinh trong dap ddat dong chiit
ay Mat bio hoa & thoi diem dau;
b) Mat bao hoa khi mue nude ho ha thap;
¢ Do thy ham F(2. o) va FGL ).
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V) i mat bao hoa (ham irong trudng hop muc nude thuong luu ha xuong duov
chia lam har giat doan:

1) Mat bao hoa & thoi dicm ban dau t =0 (hinh 4 39 a)

hy Bl ~(hi - h3o)x/L (4.102)

‘I'rong d6 x dugc tinh tirmat cat T 1 va lay
I (1.103)
m, + 0,5
2) Mad bao hoa sau thot doan t (hinh 4 39 b)
{ 2 > G140
. m(h,, hy,)" . X - t
hy <hd vilhy, ahy o e B Gony T Y G L o

Ioom ‘

Trong d6: v - toc do ha trung binh cua muc nude thugng s
hy - h,,
['(A, n) va (. n)  cde ham 86 ¢ gid il phu thuoe vao A va 2,
(1ay theo dd thi hinh 4-39 ¢):

X
Fon— (-1.105)
Zx/al
[.
7. h oo (4.106)
' 2\/111
‘1
LU R (1.107)
2\ﬂ\t

a=k,(h,,+h)Ww;
1t hé 50 nha mrdc;,
< > 0 n¢wmat cac 1T {1 nam bén phar mat cat 11
[inh todn wen ¢6 the ap dung cho truong hop ha leu dap co vat thoat nitge be mat
961 nghieng hoac VTN dat sau trong ddy dap (VTN g6i phang hay ong doc).
Bai toan 23: Tinh todn tham trong 19p dém bang dat cat dud ket cau gia co bao
vé méi doc thuong luu theo V. P. Nedriga (hinh 4 40),
1.01 giar duge thie hién cho ha trudmg hop:
L) [.6p dém cat ¢ bé day khong dér (hinh 4 40 a)
2) 1.dp dém cédt cé bé day tang dan tir trén xuong dudi (hinh 4-40 b).

Tinh todn duge ti€én hanh vdi diéu kign mue nude hd ha dot ngot (truong hop van
hanh dic bicl), hoac rat tir tir (rudng hep van hanh binh thuong).
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Hinh 4-40. So dob tinh tham trong lop dém thoat nuioc dudi ket cau gia co’

a3 Lap dem et ehidu day khong ddiz b) 1.8p dém chiéu day thay doi:
1- K¢t cdu gia c6; 2- 1ap dém thodr nude tham: 3- tudnyg nghiéne bang dit <&t
4- var liéu than dap: 5- dutng bao hoa sau waong nghiéng

1) That gian ha thip mat bio hoa trong dém cit ¢ chicu day khong dou duge tinh
theo cdc cong thic sau (hinh 4 40 a):
) Ky miuge nurde ho ha (ot ngol

ot =5 a) 1
1 P;l----— (Hy -7t emy [ Hy 1 m'? AT
k, sino (G 2 /

.
' (1. 108)
1
Trong do6:
i hé 50 nha nudce cua dat, ¢6 gid i duge xdc dinh bang (huc nghicm cho
mol trudng, hop cu thé: dor vdi dat cat nha v ¢ hat trung binh 6 bo ¢6
the 1y =015  0.20; v&r cat tho (hat 16n) lay n=0.23 : 0.28;
K, h¢ so tham cua lop dém cat;
o - 26¢ nghiéng cla k&t cau gia ¢o so vé1 mat nam ngang;
B, - chiéu sau nudc trong dém cat & thoi iém daut = 0:
II. chicu sau nude trong ho chifa san khi muc nude ho rac dot ngdt,
o B . oN
7 tung do Uie thin cla duang bao haa wong Idp dém cat H. > 2 = 1,
m,  h¢ so mdi doc thuong Tuw cia k&L cau gia ¢o dap:
a chiéu day I6p dém cat.
Goc nghiéng o xac dinh theo cong thire:
o = arctg(l/m)) (-1.100)

by Khi muc¢ nudc ho ha tr tr ien binh dicn

jpll, ) | s |
o r T rmy ra 1110y
2K, AHsin ! I

Trong dé: AH - d6 chénh léch cho phép vé muyc nude trong 1dp dém cit ¢a
trong hd chia.
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2) D61 van 1p dém cdt ¢d chiéu day thay doi, thai gian ha dudng bao hda trong
dém cdt tinh toan nhu sau (hinh 4 40 b):

@) Khi muce nude hé ha dot ngot: tinh odn ucn hanh cho ting thdi doan n vé1 ga
thict dicu kién thodt nude tham (it trong dém cdt 13 khong thay doi ing vai cac tho
doan tinh. Nhu vay thai gian ha duong bao hoa trong méi thai doan la:
. }'Lbnl‘ln IIIn ”2

(n
K,a 7, H,

1 n

At

n

(11

Cic tham SO cua I&p dém cactinh wan 1, . a,. b, duge <dc dinh theo cic cong thi:

a7 ':1 L, K :
Ly o Lt (1112
a, a a, 2
a,=a,+ A, (H, 2) (4.113)
b,=b, + i, (H, -2 A1

Trong do:
a=a. t AH
2oom; om,:

oo {m, m, )V"Il cm] (L rm m,) g

b.. 4, - chiéu rong vit chidu diy cia I¢p dém cit thodt nutde tham phia dué k&t
cau gia c6 & thdi diém tinh toan ban dau (1 — 0).
b) Khi cho trude do ha muc nude trong hd chita (truong hop khar thiac binh
thuong), thor gian ha mue nude duge xdc dinh theo cong thite sauw:

£l

1 DA, e NaL AT My, oy (4115
N AT
Trong do:
D b (AC, 10.5)
N %[21\((_"1' Bb,) Ayl
1 . |
M - —-ABA, '
3
A L= mym,
m, ms, g (1116
B C-G
H, H,
. dna, 1 AaGI0T |
Cp o :
a(‘
a‘ i }.sl'{l
¢, In- = '

a0 )
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N¢u tnh todn tién hanh cho wimg thdt doan véi gia thiet cdc tham so (rong pham
vi moi thoi doan 13 khong thay doi, twong tr nhur v&i a, va b, tinh theo cic cong thifc
(4. 113y va (4,114, thi bieu thife (inh todn At, s¢ ¢6 dang don gian hon, cu thé L

pb, L

1, Az @117
k121“ AH
Hb,
hoac Al - = AV (+.118)
k,AHqy, ,

Bicu thite (4.118) ¢6 thé sir dung dé tinh todn khi bict gia tri luu luomeg quy doi g,
dot voi time thisi doan (theo ¢hé do van hiinh ho chua). Tinh (0dn ¢é the tich hanh twén
mo hinh LCDA vo1 AH =1 va K, = 1.

4.4. BN BINH THAM CUA BAT
4.4.1. Téng quat

Trong thin va nen cide cong trinh dang nude. nhimge vimg, ¢a kha nang xay ra bien
dang tham nguy hidin 12 noi dong tham di ra bé mat dat v noi ticp xde gitta cdc loai dat
¢6 tinh chat khdc nhau (hinh 4-41).

Mat tiép xdc cé thé nim ngang. thang ding hoac nghiéng. Hudng chuyén dong
cua dong tham cé thé triing vdi mat Li€p xtic hoac vudng géc¢ v mat ucp xic.

Nhimg bién dang déi véi méi truomg dat do dong tham gay ra ¢o thé 1a:

Xoi ngdam  quid trinh di chuven hoiae cuon (100 ¢ac hat dai o ohd ra khoi 1ap dat
dudt tic dung cua doug tham. Néu trong ddt chia cic mudi hod tan thi ¢ the xdy ra xaoi
ngam hod hoc.

Ddy buc hay goi la ditn dat - su pha huy 1dp dat phil bén trén kéo theo hién tuong
mang ca mot khai lwong dit ra khoi vi tri cha nd. Hién twong day buc thudng xay ra o
mdi ha Juu cua dap dit hoac & phin nén ngay phia sau cong trinh bé 6ng, not ¢é dony
tham 1ip trung ri ha lou.

Xof tiep xue doc sy phd huy dat o ving tiep gidp var vat icu ¢ hat Tén hon do
tdc dung coa dong tham hudng doc theo bé mat tiep xiic.

Pan ddt tiép xiic - hién tugng pha huy dat hat nho ¢ viing nep xdc va cuon trol
hat nho qua k& hong cha dat hat 1én hon do tac dung clia tham huéng vudng géc var be
mat Uép xuc.

Boi lap hay lang dong - qua trinh cac hat dat c& nho bi dong tham mang theo tich
tu Lt ¢ k¢ hong cia khéi dat ¢ hat 1dn hon.

Tdch lop  hién tuong tach béc ciac hat va nhém hat dal sét & trén cac k& hong cla
1¢p loc duén tic dung cna dong tham di tix phia 1ép loc qua I6p dat <ét.

Nhitng bién dang tham ké trén (hodc 10 hop cdc bién dang) déu ngny hicm, i no
6 thé gay pha huy timg bo phan ricng hay toan bo cong trinh.
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Hinh 4-41. S0 do tic dong cia dong tham dén on dinh cua dat
a) Dong tham vrong dip dat: b) Dong tham treng dap he tong:

¢) + ¢) So do tinh 10dn dong tham tigp xiic gifra cac loar ddt khac nhau:
I - X6i Giép xde: 11 - Dun dat uép xie: - X681 ngant: 1V Day bue:

P - dan cdacsor 2 - nrong nehicng va san trrde dat bang ~Cto 3 tany Lo
A- ném wiaz 3- Ao thi gradian (ham di ra: 6 ¢ét. 7- Hudong chuven dong
ciicdong tham: 1'- Chidu day 13p pha (gia ai).

DE danh gid do on dinh 1thdm cla dat, sit dung cic dac trung sau day:

a) Dai vai dat ran - cau tao thanh phan hat. do chat cia cde hat p, d6 chat cila dat
kho pe. do am w;

b) P61 vai dat dinh - ngoai nhimg tinh chat nhu doi véi dat ron, con sic dung mot
50 dac trung khic la gidi han chay W . gidi han lan (hay gidi han déo) w,. do am phin
oy da W, e dinh khidch boc din C

Phuong phap dianh gid do 6n dinh tham cua dat c6 nhiéu loa.

Khi ddnh gid cudmg dé cia dat cat va dat hat tho diing trong ¢ong (finh thuy. dudi
tic dung tham, dai luong dac trung rat quan trong la kich thudce k& hd gifia cic hat bicu
thi bang 16 hinh tron duang kinh D noi ticp trong cac k& hong do.
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Kich thude k¢ hong eitia cac hat dat khi bict duoc ciu tao thinh phan hat cia no
e the duoc xde dinh theo cong thie coa VX Istommg V.V, Barencova:
1}
., 7 [q
D, - o,D, (1. 119)
‘Trong do:
o, - h¢ s6 phy thuoc vio do réng, tic phu thuoc vao hé so phin hat k..
(1dy theo d6 thi hinh 4-42 a);
13, dudng kinh cic hat [y theo dudng cong thanh phan hat (hinh 4 42 b)
trong do 1ty 1€ phan tram hay con goi 1a mize dam bao ham luong cdc

hat ¢6 dudng kinh do.

hy P.P %
100

0.1 cl, i ! | | i
0.75 039 035 0.40 n

I N
.o

ilink 4-42. a) D6 thi ham n= f(K ,.,,), &, = f(n) va &, = [(K,.,,,); B) Do thi xay dung

duong cong thanh phan 1o rong trong vt liéu roi ing voi n = 0,36 va a, = 0,155 (b)

1- thanh phan dat bao vé: 2- duong cong thanh phan 1 rong cla ting loc:
3- call 2o thanh phan hat cua 16p loc.

Neéu wong thue (€ xay dung thuy 101 stt dung loar dat cdt sor co he <6 K, > 10 va
khi dap vio cong trinh ¢d ién tuong phan ang tao thanh nhiing khu vue ¢6 hat ¢ lan
va hat ¢d nho khide vSi cau tao ban dau cia dat khai thac, thi khi chon tang loc dé hao
v¢ loal dat nay can 1dy phan hat nho 1am chi ticu tinh (0dn vé cdu tao hat. con khi
sir dung loal dat ndy [Am tang loc bao vé cho I6p dit beén canh hi sir dung nhom dat hat én.

Duong kinh tinh todn cua cic hat dat khi phin tang duoce <éac dinh theo cong thide
sau (V. V.Burencova):

Do vin nhom hat 16n
DY (+.120)

- P61 v& nhém hat oho
D" =D /2, A121)

Trong do:
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%, - he s6 phan tang ddi vér cac hat ¢d mite dam bao (1y 1¢) 50, 60 vi 90¢(,
dugce 1@y theo do thi hinh 4 13
D, kich thude hat dat theo dudng cong thanh phan hat véi mdc dam bao
tuong ing.

Krs

Hinh 4-43. Pé thi quan hé giita hé s6 phan (dng 2, va hé so khong dong nhit
cua hat K,,,, doi voi loai ddt cal - soi

4.4.2. Gn dinh tham cta dat roi

Da1 «6i cong (rinh va nen caun 120 bing dat rai ¢ the xay ra cae loar bién dang
tham khdc nhau 1y thude vao tinh chat dat, gradian ¢ot nudge tham vd phuong chuvén
dong cua dong tham.

Ducn day 14 mdt 6 khuyen nghi duoge st dung pho bicn hién nay de tinh toidn on
dinh tham doi var dat roi.

Nhitng bién dang tham ¢d kha nang xuat mén trong dat roi 1a diin dat, <o ngain,
W tep e doc v dun dar ucp xie doc.

Thén tugng dun dat hoac day buc dal khong ¢d 16p gia tai & bén trén duoc ke den
hhi Ky = 10,

Gia tri gradian cyc han day buc dat trong dong thdm di 1én trong trudng hop
khong cé 1dp gia tai ¢ viing dong (ham 6 ra b mat dat duoc xdc dinh gan ding theo
céng thic ciia FLA. Zamarin nhu sau:

[h (p\ pu )(1 I'l)

i\ <o - 0,5n; (4.122)
Pa

Trong do:
P, va p, - mit do cla hat dat va coa nuéc;
n  do rong clia dat.
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Néu gradian di ta ca dong (hadm wén doan a b (cudi chan dap tran. hinh 4 41 b)
I' > J¥ 1hi can phat xay dung k&t ciu gia tii (chi ¢t 3, hinh 4 41 b). Chicu day 16p
o Lai dong thin B chite nang tang loc ¢6 the xde dinh theo cong thiie Tsugacp R R.
duar dan:

Tosy I Pvk, (4.123)
Pa
Trong do: S - chié¢u day 1dp dal by day buc:
Py - Mat do vat licu kho ctia 16p gia tal:
k:‘ hé s6 dur trir an todn, tay bang 1.2 0 1.5
Xot ngam: Theo vien T VXL Istomina, gia teg coa gradian thamm gay o neam
dor vadn dat cat hoac dat sou cé K., > 10, cha cdc hat dudng kinh 1) < [nin nong
pham vi 10 : 30% theo khoi lugng, co thé duoc dinh gid gan ding bang phuong phip
chia thinh phan hat thanh hai nhém [a nhém cot licu vér ¢ hat D >Imm vi nhom hat
dom ¢6 ¢o hat D < Imm (hinh 4-44).
Gid tn cua gradian x8i ngam phi huy (G han) duge xac dinh theo do thi hinh 1 15
ang v cac g1 1 da biet ve dudmg kinh hoat dong cia hat eat licu (1) va hat don
(D)) va gb¢ ndi ma sat cua hat don ((gg,).

o —- - ! _.__‘_ H . !
40 ) L6 0 200
Hinh 4-44. Vi du phan chia ddt soi 2 thanh nhom cot Liéu 3 va nhom don 1

100

10 20
.o

fa)
o
[ al
o}
=
o)
;'\J
i
o
N
—
s
S

Hinh 4-45. D6 thi quan hé gradian xoi ngam phd hiy S| Dy, D, 1 o
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Theo chi dan 11 - 35 76 cua vién NCKITTL toan Lién x6 (cf). can kicm tra kha
nang xoi neam cua dat ¢d cau o hat bat k¥ theo conp thiie:

[ISTAAN

DY ])\D\ (4.124

Trong do:
..., - kich thude cic hat dat theo duong cong thanh phan hat trong tng
mide dam bao 3 3% (v¢ ham luong):
DY kich thude 16n nhat cia cac hat bi dong (haim cuon (rdn 1a khor khoi

dat. xac dinh theo cong thidc:

DY 0770

. )
[1TCAN nas ( ] I ‘\’
L . 4 P N " 7 — W ) . “ - '
D Kich thude 16n nhat cua cac k€ hong trong dal. tinh theo cong thite cua
M. P. Pavtrin:

) - n
l)rx:m\ 0'4352(\‘/[((»(0.-"](! I_"Tl)] (4.1206)

oday: 7 11 0.05K g,

Pan dat tiép xac: Truong hop dong tham ¢ phuong chuyén dong vuong 8d¢ Vi
mit ti€p xlic cia cdc [6p dat. can kicm tra dié¢u kién cic hat dal duoe biao v¢ khong bi
cuén vio k& hong ctia 16p hat tho.

Theo V. X Istomina, khi thiét ke tang loc nguoc d€ bao vé dal ¢cal ¢ nén cong trinh,
can dam bao yeu cau khong ¢ X601 HEp xic doi vai dat nén theo dicu kién:

Koo < 10, L2

D, <ds, (15+ 034K, ) (1178
Trong do:
D, va d,, dudng kinh trung binh cia cdc hat tuong dng cla tang loc va dit
can duoc bao veé.

Cac bicu thae (4.127) va (4.128) duge ap dung cho (ruong hop [ < 1.5 va
d,,=0,1:0]17mm.

Néu dat can ducc bao vé ¢ K. >10 thi chi ¢t nhom hat don.

Poi v dap ¢6 161 gitra hoac truong nghiéng, V.V.Burencova d¢ nghi tinh 16p loc
thit hai hoac kiém tra on dinh cla lap loc UE xtic vdi khoi ném (ya (bang da dé hoac ¢

hat tho) theo bicu thic:

[-)“1 < DL()/“:][ (4.129)
DI <DL, /o (4.130)

Trong truomy hap hé s khone dong nhat cia hat k... > 10, can chid ¢ dicu Kien
phan tang theo cde cong thie (4.120) va (4.121),
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SO TAY KTTL * PHAN 2 CONG IRINH THUY LOT < TAP |

Theo chi dan 1T 55 - 76 d6 on dinb tham 0¢p «iic cia hai 16p dat khong bi <61
ngam duge dam bao var diéu kién:
DY d, < 5.1 A3
Trong do:
D" dutng kinh trung binh clia cac ke rong cda dat hat 1gn.
n

04554 K sy RS (4.132)
n

0

D
d, duong kinh cic hal tng v6i mie dam bao 3% .

I'vong ticu chuan CHull [T 16 76 dé nghi xdc dinh gid tri linh todan gradian cuc
by tor hian 1, o viing dong tham di ca ha luw dsi véi dat bi xot ngam bang ¢cic mo hinh
vat 1Y hoic trén thuce dia. con doi vdi dat khong bi xéi ngam [dy T < 0.3 khi khong ¢é vat
thodt nude va I < 0.6 khi cé VI'N.

Truding hop ¢6 VIN thang ding. on dinh (ham coa dat nén dap duoce xic dinh
theo cde bicu thife cta XK. Abramop véi cdc dac (rirmg cta tang loc mhu sau.

Ko 25 (4 133
D= de, (30 10y (4.131)

Tri &8 nho duge 1ay khi do (ruc uEp vat licu loc vio gicng, 1ri ~0 1dn duoce 1ay khi
thi cong Idp loc trén gia do.

Chic¢u day 16p loc khi do var licu vao wicng duoce 1dy bang 40 30 mmn. Kbty
cong tren w1 dF  1ay khong nho hon 30 mm.

Xoi ngdam tiép xnic doc: Doy v dat cit va dit cat sor ¢ dy, — 0.0 0 0.37 mm va
Koom = 10 vai J < 1,3, dudng kinh trung binh clia ldp loc Dy, dung de bao vé dit khong
bi xo1 ngam ucp xie doc duge gde dinh theo cong thite cua V. X Istomina nhy sau:

Do=d, (2.2 + 729 K,/ Kein) (1.135)

Trong do:

d,, dudng kinh trung binh cda hat dat can duge bao vé |
Koy Vit Ky B¢ s phan chia hat tuong ing cita vt hicu loc va coa dat can

hao ve 1y rong pham vi K, /K= 025 3.

Gradian tGi han phd huy doi vdi dit hat min khi kich thueée cdc hat bi cudn o
d, < d,. duge xdc dinh theo cong thire thue nghném cta G X Pravednr:

I d.d 0
Y2318y sin30" ) (1136
GO, n" D 8

Trong da:
@, hé so ké dén hinh dang va do nham cia cac hat; doi vai dal cat  soi cudi
lay ¢, = 11 déi vai da dam o, = 0,35 : 0,4

0 - goc tao gifia phuang chuyén dang cua dong tham va hie rong truding cva dal
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Cong thie ¢1.136) thich hop khi so coa Raynol la:

ﬁ]_kz <

R <20 A4.137)

o
Y

O day: v - hé s6 nhdt dong hoc cla nude thiam:
Van toc xot 181 han khi dat hat nho uép <ice vadi dat hat 16n duoc xac dinh theo
cong thire:
V, =k, J¢ (4.138)
Trong d6:
k, - hé s6 tham cla dat hat 1n:
I gradian tiép xic (M han, tinh thes cong thice (4.136).

4.4.3. On dinh tham cda dat dinh {dat sét)

Bt dinh (dat sét) co cdc tinh chal dac tha sau:

1) Lue dinh phan tr gitva cac hat xuat hién khi ¢4 bién dang kdo:

2) Kha nang tang dd am vi truong nd khi tham udt (rong dicéu kicn khong ¢6
bo sung (rén bé mat dat.

33 Kha nang bi tdch bée (ing hat ri¢ng €.

Nhitng bicn dang tham chu yéu thudmg xay ra khi dat sét nam GEp xdce véi dit hat
1dn 1a x6i ngam tiép xiic. xd1 Lcp xvc doc va su phan tdch 16p.

Tuy theo dién kién lam viéc cua bo phian chong thadm bang ¢t wrong than dap.
thuong xét hai truémg hop tinh toan sau:

1) Bo phan chong tham dudce xem 13 vat theé nguycn khoi, khong ¢6 bat k¥ khuyet
{a1 nao nhie bi nlit hoac ¢é dudng dong thim xuycn qua.

2y Trong vat ¢homg tham ¢d cac ¢ét nit va dutmg tham xuyén suol do su bicn
dang khong déu coa than nén dap. hoac do dong dat gay ra.

Truong hop tinh todan thir nhdt: Khi VCT bang <&t ¢ rung thii nguveén khér thi
st phd huy dit s dién ra dudi dang cac hat sét bi diy buce vao ké hong cua tang loe
Nhu vay, bien dang chi yéu o day la hicn trong day buc. duoc su dung de ddnh giid e
an dinh thdim cua 161 giira hay tudng nghiéng.

Dicu kien khong xay ra diy buc cic hat sét qua k& hong cua ldp loc hat roi ducsc

thoa man kh;

- kh 3
I, < (4.139)

Itong dé:
I, eradian (finh todn trong cong trinh;

M . o g
-].i: aradhian cho phép dai véi day buc.
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Dai hiong JAP dioe «dac dinh theo cong (bite G.V. Mishurova:
g ; ! §

kh

Yap 7

0.1¢,
AN L 1Oy
Yo Do (s o Ok
Trong do:
C, lue dinh khe dai bitdch bac:
v dung rong cua nudce:
D,, dudng kinh tinh todn cua hat tang loc:
o, - hé $6 xdc dinb theo do (hi (4.42, a);
kK hé so k¢ dén do khong dong nhat giira dat khai thac va dat dap; dovvai diap
caplilayk =25 dapcapll. k= 1.S: dap cap T va IV, k = L.

Lace dinh khi tach boc cic loai sét C, doi voi dap cap I va I duoce xac dinh bang
thue nghidm. doi vai diap c&dp UL vd TV [dy theo do ti hinh 4-46 dng v3i do chat (inh
todan cua dat khé:

Py = 0.94 (p - 0,05), (4.141y
PP (L V)
- ‘_;“ t ‘;:\\-"- -

XU/ (112

Trong dd-
v do chat cua cac hat dat:
v he 0, 12y bang 0.04 doi vai dat sét bang 0.05 dor v6i & s&: bang 0,06 daoi
v A cat;
w o do am cua dat theo ty 1¢ thap phan; do am (31 uu 1dy bang w == w =~ (0,02 -
0.03);

w0 am & eidi han lan.

"v, [
Q.3 A TR T 7 T T T T
W g gagaT W el SR
629 -1,“}]" i ‘-‘3‘31 ) M !i?%’
cara + J -
o 47
Ca v ‘;
! J A9
[RE l ; | — l; $4—
21
A ux!';ﬂ L 2
2 )4
L // ;
[V 1) / ‘4 / W
Ay V - Z, n
A _
oy i e . IK IO
voar
Hinh 4-46. Do thi quan hé C . " p . | khi G =1
Y
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Ncu tang loc c6 K0 > 10 thi tong cong thic (4.120) sit dung D), — %, D, (hay

cho 1D, .
bor véi dat sét €6 1an cdc hat tho. theo VXU Tstoming va V.V, Burencova, gid

C, rong cong thite (4.140) duge 1ay theo do chat cia nhém hat nho 6 the kho v bang

P =094 -0 (4.113)

b
Trong do: N Prfa R (4.144
Poast Puanli
O cong thite trén:
P, - dd chit cua hon hop dit kho;
Py, dochat cia cdce hat tho deong kinh d>1 mm:

)
I |

Lo ham lugng cac hat tho ¢6 d > mm lan trong dat sét. lay trong pham v

0,1 =0,7.

Khi khong ¢6 so licu thue nghjém vé dam nén thi dd chat cia dat kho ¢é ihe
duge x4c dinh theo cic cong thitc dua thee s6 lidu dam nén (ai ¢cac cong truong thuc (¢,
cu thé [a:

Do van 181 dap:

D= P (06110352, ) (4.145)
Do1 vat tudmg nghiéng:
P = po 05540378, ) 4 1A3a)
Bor vér & cat ¢6 [ = 0.03 © 0.05. gradian cho phép khong b day bue tcp e

duoe «iic dinh theo ¢cong thie GV Mishurovie

: i
phi - (4.146)

L]\

Trong do:

Dy - dudmg kinh cua ké hong tinh todn cua tang loc (cm), duoe xdc dinh theo

cong thie (4. 110D vai D =D,

Heé so L ong tne var don vy [ A em .

Hién tugng tach béc cdc nhom hat sét ¢6 1> 0,05 s& khong xay ra ncu gradian
cho phép bang:
b 0.34
Joo—. =t (4.147)

Trong A6t ¢ he s6 phu thuoc vio D) ldy oid ti o bang 4 2,

[IINGY
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Bang -£-2. Gia tri cua he so @

AN Ly

i
Y \ o ) ‘ ®

.- N . . P N0 I . . . N N
Neoi ra, duong kinh tinh todn D phas 1on hon kich thude 1on nhat cua A& hong

{1

tang loc D

duoe dé nghi theo cong thire (4.126).
Thanh phan ting loc tinh theo cong thic (4.147) ¢6 the dp dung cho cde loai dat &
> 0.05.

[l

cal, A sétva sétkhu e |l

Truong hop tinh todn tha hai: Khi ké den vé mit trong k¢l cidu choug thaim bang
dat & thi dicu Rien dat ra la cac hat S¢Cbi cudn troi (U ciae vEt nadt ¢ lang dong trong k&
hong cua tang loc.

Theo V.V, Burencova. diéu kién trén <€ thoa man ncu duomg kinh cic hat tang loc
khong [6n hon D,

Do . (4.148)

Trong do:
d, duong kinh tinh todn cua cdu tao nhom hat dat sét bi x6i uon.
d =pd, (1.119;
G cong thite (rén:

(3 he so phu thude vao w (g1 han chdy) 1ay gid tri & bang 1 3:
d, duong kinh nhom hat dat, 1ay bang 0,028 mm do1 véi d sét, biang 0.033 mm
doi véi dau sét.

Bdng 4-3. Gid tri hé s6 B
_ - :
! B W 3! '

W

Do on dinh (hAim cia cic hat vd nhom hat dat duge giit lai & tang loc tong dicu

hicn he ~o thim ¢6 gia tri K < 2,10 " m/s.
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Theo i hén gquan trac thue (€6 nhing dap da xay dung cho thay 101 gira bi
niit & phan trén Vi kich thude 8 trong pham vi 2 : 10 cm va do sau niit ¢ the (6
H, =5:20m.
Theo G.X Pravedni, dicu kien dat 101 bt x6i s¢ lang dong ¢ tang loc duioce thue
hien, néu thanh phan hat cua lop loc duge thiet ke theo e chuan sau,
D,. 26.5(1 ) )
N 1130
don  n{YKIGO /10
Trong dé:

dy, - dudma kinh hat sét ena 161 midc dam bao 90%..

Xoi tiép xic doc: Po on dinh thim vé x61 UEp xtic doc cla dat sEt iep wiap G
vatlicu hat 16n duoc kiém tra theo cong thite clia V. V. Burencova.

d, > (D({:u)k “.151)
o d pe. D
va LR (;—C’“- <1200y M g (-1.152)
2 ) (D(\(\)k ‘ l)wfb ! d»\

Trone do.
d, nhu ong cone thue (1113

(D) dudng kinh tinh t0dn cta k& hong tang loc tai ving (i€p xie vGi dal st

(D), = 02900, 0.16 (4.3
o day:
DY, duong kinh k& hong dor véi dat ¢6 ¢d hat d — 3 @ 30 mm, duoe <éc dimh
theo cong thie (4.120) var D, = D,,;; H¢ 6 0,10 1ay don ¢ la mim:
p.  mat do cua nuse glem™
g - gia 8¢ roi tu do, cm/s’:
v, tdc do dong chay trong k& hong cua tang loc, cm/s, xic dinh theo cong, thiic

v, =k T (4.151)

k  hé so tham cua ting loc:

fo

-ning lugng dinh bdm don vi, d6i véi cic hat via nhdm hat <& 1ay
b
f,, =0,074 gfcm
D., dudng kinh trung binh ctia cdc hat tang loc. cm:

o e ma sat trong cha dat sé1J trang thai to hop. 1y bang 3" @ 37
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Do voi dap cau tao bang & ¢at ¢co 1, --0.03 : 0,05, khi chon vat bicu cho ldp loc
dang be mat mdi nghicng thi gradian cho phép khong 6 ticp xidce duge xdc dinh two
cong thic G. V. Mishurova:

1% - 5:.7____.__

L N

(D‘(:H )l\ / du

(4.1553)

Trong do: d,” dudng Kinh tinh todn cia nhom hat 4 cit;
voldat cow, 3cdthe layd” 007 mm;
vordat ¢o 1,=0.04, iy d" =013 mm:
v l, =005 layd " =022 mm.

Trong (ruong hop st dung VIN dang géi phang. 1dp loc trén cimg cin phun thiet
ke theo didu kign khong xay ra xai buc ticp xiic dor véi dat duge bao vé (khong ¢6 hicn
(ong hat dat bt diay trol qua k& hong cua I6p loc).

Cheo GUXL Pravedni, gradian cho phip trong dat sét, ¢6 1) > 0.05 tai mat ticp xic
v@i dat hat 1om hoac mat tiép xdc véi dd mit né, dudge xac dinh theo cong, thite:

(
kp < -
|\I!1 \/_,;“ - 0.75 (1.136)

oy . 0
I'rong da: 1D

mas 12y nhu trong cong thic (4.126).

¢
Hian

Do viit da nan ne, dé nghi lay D | bang chiéu rong cla k€ nidt (cmy).

Theo CHul L 11-53-73, trong giai doan thicl k¢ so bo déi véi bo phan chong tham
cua dap. ¢6 thé lay gid tn gradian trung binh cho phép clla dong tham rong dat nén va
than dap theo bang 4-4.

Dot van 160 pifia, twong nehidng v san trude bang dan, ¢o the Tay < | < HO K
CO luan ci thich dang co the lay 1, 1.

Bang 4-4. Gid tri gradian trung hinh cho phép cua dong tham 1,
trong nén va than dap

' [ Gia tri | (ng vdi cip cua da
LO@i dat ! Hep NG | P - i - ; ‘
| | | | 0 M - WV
| . !
| | |
A ‘ | |
A
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Chuong 5
N BINH VA BIEN DANG CUA BAP BAT BA

Bien soan: GS. TSKIL. Trinh Trong Han

5.1. ON BINH CUA MAI DOC DAP
5.1.1. Tang quat

Khi didnh pid on dinh cta dap dat dd thi trude het phai xét on dinh qla cde mus
doc thugng va ha luu dap dudi tdic dong cua cac lue va tai trong trong di¢u kicn van
hanh khai thac binh thuong ciang nhu (redng hop ¢d cac lue va 1o hop luc dac hidt tac
dong bal thuong.

Vi vay. tinh t0dn on dinh mdi déc [a noi dung hél siic quan trong khi (hict ke dap
val [iéu dia phuong - dap dai da.

Vé phuang dién khoa hoc, bai todn 6n dinh mai déc bing dat (dd) nodi chung va
miai doc clta dap dat dd ndi rigng cho dén nay vin con chua duge grai quyet (nét dé va
day du. ching td do J1a vin dé khong don gian.

On dinh cua mar déc phu thude vio rdt nhicu y&u 10 noi ngoal nhu tinh chat co 1¢
hod cta vat licu cau thanh méi doc. cde fue va 1o hop tde dung (dp lue thuy tnh.dp b
day noi, ap luc tham. dp lyc song @16, ap lye ngudc, hie dong dat. dp luc k& rong. L
trong (inh va dong cua cac phuong tién thic¢t bi quan ly van hanh v.v...), su bi¢n doi theo
1hisi glan cla cdc 1ai trong va tac dong ke ca tac dong bign doi cia moi trudmg nhu nhiét

. do, do am v

Muc dich tinh toan la xic dinh hé s6 du trir ntho nhat vé n dinh ctia mdi doc dap
vdi dit liéu cho trudc 2ém mat cat ngang clia dap, cac ddc trung ca 1y cla than dap va
nén dap. va tai trong tinh todn khac.

Pai véi mdi doe cdc thugng luu, 6n dinh duge xét cho hal trudng hop tinh dn co
ban sau diy (Quy pham thiét k& dap dat):

1) Do ha mic nude 01 da c6 thé trong hd chifa k& 10 myc nude dang binh thutmg
(MNDBT) v61 3¢ do ha 61 da ¢6 thé. Tuong ting véi che do bién déi muc nudce, xél tac
dong cuia dong tham xudt hién trong ném twa phia thuong luu.

2) Myc nudc trong hd & cao trinh khai thic thdp nhat nhung khong nho hon 0211
muc nude trong than dap 1dy bang muc nude ¢ ho chia.

1o hop tinh todn dac bitt duoe xét dé) véi mii doc thuong Juu 1h ¢o the 1y mue
nude gia cuong o hé chda vor 16¢ do ha lon nhat ¢d the, Trong tinh todn x¢ét den lue
tham xuit hicn trong ném tua thuong lwu Gng vér dicu kién bign doi muce nude & ho
chifa da néu ¢ trén.
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Doi mii doc ha luu, 16 hop tinh (0dn co ban 12 : mye nude thuong luu twong ting
MNDBY. muc nude ha luu 13 cao nhét ¢é thé (nhung khong 16n hon 0,2H). tham on
dinh v6i su lam viée binh thuong clia val thoat nudc.

Truging hop tinh todn dac bidt doi v&i mal doc ha luw 1a: mue nude thuong
tuong tng muc nudc gia cusng (MNGOC), vat thoat nuce bi hu hong.

Nooar ra, khi kiém tra 0n dinh ciia mdi déc thugng [uu va ha luu con xét 1o hop tal
trony dac bict do Tue dong ddt houc dp lye ké rong quda mire binh thudng trong qua trinh
dat ¢o ket

Gia tri cia hé s& 6n dinh tSi thicu cho phép da1 vé mai déc phu thuoce vio cap
cong trinh, ¢6 the tham khao bang 5-1.

Bang 5-1. Gid tri hé 6 an toan cho phép vé on dinh mdi dic dap dit di K,

T6 hop lai trong Gia tri K, img vdi cap cang trinh

va tac dong ' | ! "

: .
]

Ghichie:

] v

———
I

It aa fon (K duoe 1y cho cde iriong hop bo phan chéng tham cua dap (161 nione
nghicng) hodc nén ddp 1a dir st hode ddt khong déng et

2. Gid 10y hé s6 an r0dn on dinh ciia tudmg nghiéng. 16p bdo vé va g ¢ mdr ¢iing phdt oy
bdang hé s6 an 10an 6n dinh cua mdi dée dap.

S Gud i tinh 1odn diuge (K ) ing voi 16 hgp ca ban khéng duoe om hon 1136 (K ) elu
trong bang S-1 qua 15%. con dor vor dap sién cao khong gua 30,

Lo Tropg tinh todn on dinh cde bo phan kér caw cia ddp phdi xet déu Tie déng dat va ap

e ke rong du Lne nav K, duge Tiv theo 10 hop dge i

Do on dinh cia dap bang vt liéu dia phuong (dat, da) phai duge dam bao trone
mot diéu kién khai thac ciing nhu trong giai doan 1hi cong. Vi vay. ngoai ciic 1o hop tinh
10dn ¢d ban va dac biél dugc néu & trén, can kiém (ra on dinh trong thin k¥ thr cong dap.
vi du khi dap méi xay dung duge mol phan hoac méi thi cong xong, tng vai truong hop
ha chita chua tich nude hoac maéi tich nudc mot phan.

Kinh nghiem thiét k¢ dap dat trén the g10i cho (hay gid tri hé $6 on dinh (K) dot
vl mai doc thuong huu thudng nho nhat khi chiéu sidu nude ¢ hd chia bang khoang
1/2 . 1/3 chién cao dap, con doi vai mai déc ha luu 13 twrong dng vdi trudong hop miuce
nude thugng lun cao nhat (MNGC).

Vi rang cho dén nay van chua cé duge phuong phap gidi chinh tac va tin cay bai
toan on dinh khéng gian. cho nén trong tinh todn én dinh mai déc chi xét b 1oan
phang vén gia thict khor dat cd thé tewot theo mot mist phang nao dé. Mat phang truot
hicn nay duge s dung phé bién [a mat cong trdon (ol 1a mad truot hinh tru tron) v mat
gy khic gom mat s6 doan thang hop lai (it duoc st dung hon).
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He so du uir on dish duoce xdc dinh bang phuong phap so sanb tang thai lam viee
thuc (€ ciia mdi ddc véi trang thal (di han, dac trung bon su xuat hicn dong thot dng xuat
ti€p t3i han tai moi dicm trén mat trugt (Khong phai mot diém cua min doc),

5.1.2. Tinh an dinh mai doc theo mat tr- gt hinh tru trén
Vi gia thi¢t mat trugt hinh tro ron, hé $6 on dinh chong trugt duoce xac dinh uen
co ~O phuong trinh tinh hoc XM =0

T,
M_-—RJL'({L 0.
I3 k
1 )

M. <
hoac k, — (5.1)
M,
Trong dé:
M, va M, tuong img la momen cia tong luc gay Lruot v chong ot
[ chiéu dai cung truot;
R ban kinh cung truot.

‘Thay p1d tre cde dan heong vao (5.1), 1a ¢6:

. dx
[(chlg(p O R
- cos o

ky o e EOR (5.2)

dx
J.‘[g.lr -
cosa

Trong tinh todn 6n dinh hién nay sit dung mot (rong hai gia thiét:
a) Xem khot trugt 12 mot vat the nguyén khoi khong tach o1 nhau:
by Xem khor ruot ¢om mat 6 ¢ot ding be tong b (hinh 3 1),

Phuong phap tinh 6n dinh theo gia thiet vat thé trugt 1a nguyén khai chi ap dung
cho trudng hgp mai dac dat déng chat.

Phuong phip chia khai truot thanh nhitng cot thing ding ¢6 wu diém 1i cho phcp
xét bai todn on dinh d6i véi mai doce dat khong dong chit (gém céc loai dat khic nhan)
va chiu tdc dong cia cac ndi ngoal lue khdc nhau (nhu rong lugng ban than, luc thuy
dong. ap hre nude o thuone luu Vi ha Juu, Tee dong dit, dp lye k& rong, v ). do do
hicn nay i phuong phip duoce dap dung pho bien nhat trong thue 1&.

N¢1 dung tinh on dinh theo gia thi¢l mat trugt hinh fru oon véi khor tuot gém
nhimng cot thang ding ¢ thé duoc thirc hién bang nhiéu phuong phdp. Su khic nhau
gilta cac phuong phédp tinh todn 1a cich thé hién dai lugng tng suii phap hicu qua lic
dong trén bé mat trugt.

Vé tdng quit, iing suat phap hiéu qua trén b¢ mat rust ¢6 phuong tic dung so véi
(rue bt po¢ o €6 the bigu dién qua (ng suit thanh phin trén mat phang thing ding
o' vimat phing nam ngang o," nhu sau:

1 . P2 1 2 L < -
oy =asna+o cos’a T, sin2a (3.3)
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b}l

Euseng
bao mda ™~ __

N oy Bicasiy,

Pn, p:.ai,:- ! Pk,

Hinh 5-1. S0 do tinh 6n dinh mndi doc theo mat truot hinh tra tron
a3y So dd mat trugl gom cac cdf thang dimgs: by So do lue tdc dung 160 cot dat that i
Sirdung k¢ hicu &€ =¢a' /o' vated =1 Jo' 14 o

', — o, cosafeosa + Esina (lga 2tgd)) (5.4)
The gid tri o', & bicu thic (5.4) vao (3.2) va thay phuong trinh dang tich phan
bang phuong trinh téng ta ¢o:
5'( . T I
Y1alcosatgo | AX E Y Sal sinaltpu
. Lol Cona )

2Ladraxepo
D i, A/ cosa

(5.3)

Trong trwong hop chia khol truot thanh nhimg ¢ot thang ding bé rong nhu nhau

Ax = b, cdc hye tdc dung [én cot vai so dé hinh 5-1 b gdm cd:

G, - trong luong ban chit cla c¢ol dat vi nude trong k& rong dat: néu ¢o ti
trong ngodi (vdi thanh phan thiang ding cia ngoai luc 1 G thi thay
thanh phan tai trong thang ding bang luc cia lGp dat gia dinh:

- thinh phan nam ngang cia ngoal fuce tac dung 1én ¢ot dat (som lue be mat

it lige the tich, khong ke luc tham);

NI

= o} b, /cosa, - 10ng hop luc cia cac dng sudt tep hiéu qua trén mat day
clia cot dat xem xét;
I'—=1,b/cosa, -

tong hop luc cua cdc tng suat tiep hiéu qua trén mat day ciia
cot dat tha i

SO FAY K11 * PHAN 2 - CONG TRINH THUY TOF = 1A |

www._vncold.vn
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P 18ng 4p hie nudc (Ap lue k& rong) trén mit diy cua cot dat thit

m

> LopHtp (3.0}
lm ) ]||1 ! IlL

] . . H . K .
U dp hiee nude trong dicu Kien on dinh:
P, doducia dp lue k& rdng. vl du ap lue du trong qua trinh dat ¢d ket
Aw, - tdng Ap luc nudce trén canh thang dimg cua cot dat;

AF' thanh phan vudng gdc cta phan dp luc dat tac véi mat nam ngang 2dc ¢,

Theo diéu kién ¢in biang tinh hoc cta cot dat thif i, 1a co:

LX=0.

hay fa: AL - , (5.7)
Ltgu, ta@y, b e, (1o - 189y ),

2Y =0,

hav J: N = (_(:‘ P, cosa), AEtes] - _E}ﬂb.‘-_%_“__u_

(3.8)

cosa, (1 1 tgoptga),
10 dicn kien can bang XM - 0 cho toan khoi trugt (5.0) védr ciac phan tich & wén
O the Vit

L -1

> [(G P cosajigp 1 cb (1 - (galgt:')]l ;\Il
k, - = — - (5.9)
2 (G, sina, - /R)
i=1

Trong do:

A, scos | L Hgatge, Hpet (tga 189, -

f cinh tay don cua lue T, dmg v6i tdAm momen (vai gra (hict mat truot hinh
tru tron dé 1 thm O cta cung truct bin kinh R).
PE tim dar lugng ¢! cd thé k&t hop giar phuong trinh (3.9) vai dicu kigén LX — 0
cho todn khor truot

NUAL TP sing,) Y E -0 (5.10)

1=]
Trong thuc té khi tinh tan 6n dmb thudng s dung gia thict dai luong s, 1a Khong
déi hoac 1a hiim 86 ndo do phu thude vio 26¢ nghiéng o cia mal (rot
Cac gid thict vé &) duge sudung pho bien la:
) Xem & — @ /2 phuong phap R.R. Tsugaép vé tdc dong tuong hd cua luc xién,
b) Xem ¢' = f, trong 86 3 - tri trung binh cla gée nghiéng cua mai déc;
c) Xem & = o, phuong phép tic dong trong ho cila lue nam ngang hay con goi la

st do tinh todn cia G. Cray.
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Phuong phip "ap luc trong lizgng” dua trén nguyén tac so sanh ket qua tinh cla nd
vdi két qua tinh theo phuong phiap Taylor khi hé s6 mai doc m > 2.5 ¢6 the dac trung
bang h¢ <6 ap huc hong & - ctgo, (I - cosey)/ sina,. 161 voi trudng hop nay hé 6 Kk,
co dang:
] SG _P“ cos o) L@y, clbl_/cm u,
' Y Goana, - 1F /R

k

(5.1

Co s tdp cin cua phuong phiap "dp luc trong luong” khong ¢6 kha nang ddnl gra
do tin cay cde ké1 qua tinh (0dn cia né g véi cac 1o hop tar trong khdc nhau ciing nhur
khi mar doc va nén khong dong chat. Riéng trudng hop dudi nén ¢ Iap dat mem yéu thi
aid tri hé o k, tinh duge thuang thién nho.

V@i gia thiét trang thdl ng suat mot truc (mot phuong) trong pham vi khot gt
(s0 do tinh toan cia K. Terzaghi) trong img la & = 0, phuong triinh tinh k, duoc don gran
rat nhiéu. cu the

Y(G P cosa) cosatap, 1eb /eosa, (512
! S Gosme, - fiE /R

Cong thic (5.12) ¢6 thé duoc rit ra tr (5.9) véi gia thict tong hap luc tac dung ¢6
phuong song song véi mit truot dudi diy cot, nghia la xem ¢ = a,

Phuong phap K. ‘Terzaghi duge dng dung rong rii vi no don gian. Tuy nhi¢n. doi
VoI cdc mar doc thodi vai hé s6 m > 2.5, phuong phap K. Terzaghi ¢6 the cho sai <o lén
ve phia giam gid tni he so k..

Ste dungy s do tinh win K Terzaghi vor g thict Aw, 00 AN Nimiporovich di
lap cong thae tinh hé so k| ¢ dang nhur saw,

_2(G=P)) cosa tge, | clb_l_/cosul
YGisina, + fF /R

k

(5.13)

Vi gia thict bién dang truot phang va xét on dinh cho mot doan dap chicu diy
bang mot don vi(vi du Im) bicu thite hé 6 du trir on dinh ctia madi dée ¢6 the con duoe
viet & dang don gian hon (xem s d6 hinh 3 2), ¢u the nhw sau:

JRe dl Y AL
¢ ! i

k, = .
COM, [Redl YAl
I 0

(5.14)

£

Trong do:

T ung suat ticp do lue chong trugt uen dogn cung df;
1, Uny sual ticp do e gay wruot trén doan df-
AL, chicu dai doan cung truct cia ¢ot dat thit n;
n - 8O thd tu coa cot dit:
4]
I- 16ng chi¢u dai cung wuous 1= D AL

n -1
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al
g

9]

fir-

/
r'._— En —— Y,

b
Pl ‘Z‘ P, Cobee,,

Ilinh 5.2. S¢ do tinh 6n dinh mdi doc theo bai toan phang
vai mdt truot hinh tru tron gom co cdc cot dil thang dieng

a) Sa dd tinh 10dn: by So dd hue 1en cot dat thi ne
¢) Ser da 1inh rrong lugng ban (han cot dat G,

Cic lue Gie dung len Khor dd thd nogom ¢6: Trong luong ban than ciua cot dat ¢d
Ae den luong nude trong ¢ot dat: cde lue ma sa trén bé mat & hai phia cua cot dac 'L, |,
't dp lue tham & har phia W, vi W, ; dp lue dat tir hai phia cla cdc cot dat ben canh
E, va E,, ; ting sudt phdp va (ing suat ticp trén bé mat trugt o, Va T,
Truong hop ¢ot dit 6 trang thai can bang gidi han, lye t, dat gid i toi da.
I‘-\ :()—utg(pn + CI\ (ﬁlﬁ)

Trong dé: .. ¢,  g6c ndi ma sit «a lue dinh don vi trong cdt dat thi n.

Néu xem cac mat phang thang ditng 13 mat phang chinh thy T, — T, — 0.
Ngodi ra, xem cdc ndi lue 1y can bang nhau nghta 1A E, = E,; W, =W, . Phuong (rinh
can bang luc chi¢u 1én truc 0 0 vuong gbc viéi mat trugn khi cot dat thi n o vang thdi
can bang 2161 han 1a:

nil-

(G, p.bcosy, o 0

1 n n

hoac: ot (G

. Dubcosa, (3.10)

Trong d6: P, - dp luc ké réng (rén mat teuot cua ¢ot dit tinh todn. Ap luc k¢ rong
c6 thé do &p luc dit ¢ 13p bén trén gay ra. hoac do dp luc nude, dp lue tham hay do tic
dong nao dé (vi du liuc dong dat).
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Thira nhan cdc mat phang thang diing [2 mat phang chinh wang ng vor dicu kicn
khong t6n 1ai s chuvén dong twromg doi gitia cac ot dat, do do:
G, sina,, (5.17)

Nhu vay, theo diéu kién (5.17) thi

G Ydll

N
Trong do
v-otony luong the tich cua dat ¢ ke dén hrong nude trong dat:
H o chicu cao cot dat.
NEw ¢ot dat gom mot s6 loai dat khac nhau va co dudng bao hoa di qua, thi trong
lugng cot dat duoe tinh nhu sau (hinh 5 2 ¢):
G, =b,(yih'+ v b+ yrh"+ v h"), (5.1%)
Trong d6:
7h .y trong lugng thé tich coa [Gp ddt uén cung O trang thar am (v nhién i
trang thai bao hoa nudc;
h'. h"  chiéu cao twong Gng cta I§p dat trén cling ¢ trang thai am W nhién va
bio hoa nudce:
vi W' trong lugng thé tich va chié¢u cao clia 19p dat nam gilia & (rang thi
bao hoa nuéc;
v b rong luong the tich vi chidu cao cua Idp dat nam dudt cling o wang
thiai bao hoa nirdc:
b, c¢hiCurong cot dat thit n.

e tinh toan duoc thuin loi. thuong lay be rong ¢t bang ( R trong dé: R bhin
’ ]

kinh cung truot.
Su dung cic bién dot, bicu thie (5.14) ¢6 dang:
Z((}u B l)nbn)COSO'nlg(‘pn ‘ chln
1]

a < e - :
> G sino,

t

(5.19)

‘Trong d6 thanh phin G, sinw, 0 miu <& bao g6m ca luc day rugt coa ap hic tham.
NCGU tinh todn thue hién cho thdt iém t -» o thi P, = w, (w, 1 thanh phin thanp
ditng coa ap lue thim):
Wl = hll'-‘/
Trong do:
h, cot nude do dp tinh dén tam cot dat xem <ét:

v trong luong the tich cua nudce.
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[uu v rang, néu xét lue tham tach riéng nhie mot ngoai hue, thi cong thiic (3.19) <&
& dany:
DG, Pbcosage, | Y.c,
i : N 519’
k, - (5.199
> Gosine, 4 QT .

1t

Trong do:
O dicn tich viimg thim cua toan khai truot. ké tir mat tieot dén mat bao hoas
) aradian trung binh cua dong tham (rong khoi truot;
r canh tay don cia lue tham tinh dén tam 0.
Téng ap hye tham va &p luc day noi wong trudng hop thaim on dinh ¢6 thé tinh
theo cong thic:
Py =P, +P =vhb/cosa, (520

Trong do 1 h, chi¢u cao cot nude do ap o tam cot dat.

dn

o1 var dp tue KE rong trong dat dinh, ncu cong trinh cd 1am quan trong lon thi
phdi xdc dinh bang phuong phdp glai theo 1y ithuyét tham ¢é hét. 'Trong trudng hop binh
thutsng, khi cot dat nam ngoai pham vi viing thim v trén muc mrde ngam, thi ¢6 (he
tinh P, theo cong thic san.

P =Y, v a'b,/cos o (.21

Teong dé: o - he $6 dp lue k& rong; h, - mot mra chiéu cao ¢ot dat,

‘I'rinh tu tinh toan on dinh mai doc duge thue hién nhu sau:

U) Tir taim 0 (chon bat k¥ va tam goi 1a tam 0)) v¢ cung truot bin kinh R (chon R
bat k¥ va dinh so 1A R)) sac cho cung truot cat qua phan mai doc tinh todn:

2) Chia khéi trugt thanh cic cdt thang ding bé réng nhu nhau, néu lay b = 0.1R
thi tinh todn s¢ thuan lgi hen, vi lic oay sine, — 0. /10 = 0dn: vi du do vén
cottht 3(n=3N1acdsina, =3 x0,1=03:

3y Danh <o thi tu cac ¢ot, bat dau e ot 0 (¢é aue O 0 di qua tam cou). Nhimge
cot nam phia ben (rdi ddnl <6 it lan oot 1 12,300 nhitng ¢ot nam phia
ben phai danh sothate B [, 20 3.

4) 1.ap bang tinh gid w1 cac dai lugng trong cong thite (5.19) hoac (5.13) doi v
mo1 ¢Ot trong cung truct dang xem XxEt;

5) Thé cdc gia i1 tinh duoc theo bang tinh wdn vio cong thife (5.19) hoae (3.13)
d¢ xac dinh hé s6 k, vit goi tuang tng la hé so k,;:

6y Tir tam 0, v¢ cung truot bian kinh R, v R,. Ti¢n hinh cic conp doan tinh toidn
2 : 6 ncuduéntacod ko

7y Tiép tuc v& mdt 6 cung gt 1 tam 0, vai bin kinh R, R,.R va tuong tmg
V01 ching xdc dinh hé s6 k., k,, .. k0

8) Tim gid tr1 k, nho nhat iing véi tam O,. Thutmg chi cin vE 3 cuna RV R R 6
thé tim duoc k. theo xu th€ cdc @id ui k,, tmg v R, (1= 1. 2. 3). Nhu vay
tmo van tam 0, ta xac¢ dinh duoc cung ouet ¢o k nghia la cung trugn bat loi
tthat v¢ mat on dinh (ruot coa mis doc.

Al

9) Chon tam trnuest O, va tién hanh cich tinh todn nhi ¢ trén ta duge pid i k

s
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Muc dich cuoi coing (rong (inh (0dn on dinhk mai doc la xdc dinh gid tri nho nhat
et he so ktinh theo cong thite (5.19) hoac (5.13), ndr cich khde [a uom mat trudt ngus
hicm nhat ¢o the xay ra dé danh @ia do on dinh truot cua mai doc dioc thict k& Muon
vay can phai ldy mot <o am truot O, (i = (2.3, n) tuong dng voi cdc 1am rudgt do véc
dinh cac gid k. Trén co & nhiing gid i k
nho nhat, nghia 1a mat trugt ¢é k

e UM ML truet ¢6 he 86 dutrit on dinh
srmnen UDE VAL LAM O,

Vai muce dich giam khoi luong tinh todn. cho phép nhanh chong (im dugc 1am
truct bat 1ot nhat. nhicu tic gia dia nghicn ciu de xuat cich xdc dinh micén chaa tam
O (€h1 16T xem cie taj Iiéu chuyén mon). Duéi day gidi thicue mot kién nghi duoe sir
dung tuong doi pho bicn.

Theo V.V. Aristopxki, 1am cha mat truot neuy hiém nhat nam trong mién @161
han bt da gide Oedba (hinh 5-3) duge xic dinh nhu sau:

Hinh 5-3. So dé xdc dinh tam mal (ruot nguy hiém nhiit

Tir gitia mdi doc (dim C) v& hai dudng thang, CE va CD nhu kich nghi cua
V.V, Tfandedp Tir A vd B ding [am tam v& hai doan cung tron bdn kinh R cat nhau ¢
01 gia trn cita R duge xde dinh theo cang thidce:

R= (R R, /2;
Trong d6: R, vi R, 1a gid1 han duéi va trén cia ban kinh cung truot R, duce 1y theo ty
I& chiéu cao dap H (bang 5-2).

Bang 5-2. Giawri R /H ,va R /1,

Hé s& mai tr- ot

Triss RH, | : : : . '
1 2 3 4 5 6
/ | |
/ . 5 |

Cac cung ron bian kinh R cat dudng thang Cl & "¢ va cat CD o ":a”. T diém C
V& cung 1o ban kinh r — 0c/2. Cung tron nay cat har dudng thang CF va CD trong tng

0 7d" va b, Da grde Oedba 1A mién chda (dm mat truot bat [o1 nhat.
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Theo V.V Aristopxky, (Am mat ot nguy hiém nhit thuong nam weén doan b, i
vay trude hét chon mét s tam trén doan ny. vi du cdc tam O, O, O,... (xem hinh 3-3).
Tién hanh tinh todn dé xdc dinh cdc gid tri k, d6i v@i cde mat trrot duge vé tir cac tam
noi trén. Xay dung do thi gid i k, dmg v6i cac tam O, O, O,... Ta xdc dinh dugce k.,
(rén bO. trong trudng hop nay tam mat truot nguy iém nhat 1a O, HE dam bao tin cay .
ten hanh wie dinh mot <o mat traot co tam theo phuong vaong goe vai bO & qui G

vivdu Ty tam O va OL Xaic dinh he o K va k, va theo 3 gnir k| .k

il
i i o [P

k,  v€do thi quan h¢ k., Ung vdi phuong O, O.. Theo dé thi nay. (am ¢6 gii ik,

-
rn

nho nhat van la O,. Nhu vay tam O, la tam ¢6 k,

Mg

Chinh xac ma né1. @i i k

e CHT12 gaN diing va1 11 nho nhit k, can 6m. boi i
SO tam tinh todn va sé mat trugl tinh todn déu 1a han ch¢ (thudng chi ¢an lay 5 6 tam),
(ny nhién sai 6 gitia k... VA g1d i k,, nho nhat thue ¢ khong 16n do do ¢6 the xem
K e da trt nho nhilt can (im.

Pé1 vén mai doc thuong luu. trudng hop can guan 1am la qua trinh muc nude ho
rit nhanh (tdc d¢ ha muc mide hé vugt qud 0,3 - 0,5m/ngay dém) 1ao ra st chuyen dong

tham nguoe va khong on dinh tit trong than dap vé phia ho chia (hinh S 4.

\\/P. b,

Hinh 5-4. So dé luc (ddy néi, tham va dp luc ké ring)
tde dung lén cot dat khi muc nuie ho rat nhanh
1 vi1 2- duong bdo hod tuong tng trude va sau kKhi muc nude hd ha xuong.

Theo Bishop. tong ap luc nude lén ¢ot dat ¢ (hé tinh theo cong thuc sau:
Pe=(y', + h, h,a") yb/cosu, (5.22)
Trong truong hop nay khi tinh trong liong ¢ot dat xem ddc & vang thidi bao hoa
nudc, con 16p nude ben trén cot dat khong ké dén.
Khi x¢t den luc dong dal (hi nd 1a thanh phan gay triegt b sung. do d6 ¢o the dua
luc dong dat v&i dau (-) trong ty 56 cua cong thite (5.19) cu the nhis sau:

Z((}n P h'. II\I )C(‘)h(lnlg([)” i \‘C I

1 | Ly non
Kk = O . u (x.22

NI
. r
NG s, 1 QI
o R
I'rong do: F, thanh phin thang ding cla lwe dong dat téc dung 1en ¢ot dat tinh
10an, bang tich s¢ gia toc dong dat khong thit nguyén nhan véi trong luong coa cot dat.
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Nhu vay, biéu thirc luc dong dat tac dung I1én ¢ot dat thit n ¢o (he dce dimh
nhur sau;

Trong do:
k, eiat1dc dong dat khong thd nguyén, ¢6 the tinh theo ¢ong (hiic:
. v _
k —k,(l+15-—) (3.2
H

u
u

O dav:
k, he sodong ddt:
v khoang cich tirdiem giita mal truot cia ot dat thit n dén dinh dap:
11, - chiéu cao dap;
G, - rong luong cat dat.

Boi vai mai doc thuong lu. tar trong dong dat 1a cdc lue quén tinh, vi vay pha
AL LG Mo ruang, dal bao hoa nude.

Gia i k., sau khi tinh duge can doi chién vdi tri 6 hé s6 du trid on dinh cho
phép theo ticu chudn va qui pham thiét k& cong trinh thiy loi hién hanh (tham khao <o
Jiéu 0 bang 5-1 va TCXDVN 285:2002).

Diéu ki¢n on dinh duoc thoa man khi:

k<||nll\\'|il|'> [k] (5.25)
Trong do: k| hé $6 on dinh cho phép, phu thude vio cap cong trinh.

kAl]IIl“I:‘III ‘k]

Tuy nhién néu - —— 00 > 15%
' []
can diéu chinh fai mat cat dap (21am he soma doc tinh todn) Vi do du i 16n & pay
lang phi. nghia la cong trinh duge thidt ke khong kinh ¢ Mac khiae can huu vorany.
trong qua trinh tinh todn 6n dinh mai doc da s dung cic ga thict theo hudng thién ve
an toan. A1 vav rudme hop ca hiét dor v cace cong trinh cap TV ¢ TV he <0 on dinh cho
phép [k ting v6i 16 hop luc dac biét ¢6 thé ldy bang 1, tham chi 0,95 (thc dong cua hic
dac bi¢t chi nhat thon va trong thdi gian ral ngan).

Chuong trinh tinh 6n dinh mai déc dap dat di duoe gidi thiéu & phu luc.

5.1.3. Tinh 6n dinh mai déc theo mit tr- ot phang hoac theo mat tr- ot gom mot sé
mat phang

Trong tredong hop b¢ mat trirot khong the vE ticm can theo dang hinh tru tron,
vi du khi trong than dap hoac & dudr nén ¢o 13p dat mém ycu vdi cuong do khiang truot
kém, hoac khi xét én dinh cua (wong nghiéng hay 1p gia ¢4 bao vé mai doc v.v....
thi vi¢c ddnh gid 6n dinh cta khéi truot thue hién theo phuong trinh tinh hoc XX = 0.

D31 v6i trudmg hop ndy. g6c nghiéng &', cua tong hup lue cda cde lue tic dong
tong hd gita cac cot dat duge xac dinh bang phuong phap viai ket hop it ca cic
phuong tinh Gt hoc hoac ¢6 e ay trén e so st dung cae @i thict
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5.1.4. Tinh 6n dinh mai déc theo mat tr- gt hon hap

Trong trudng hop dudi nén dap 6 1dp dat chiu luc kém (dat bun, dat mém ycu...)
vd nam khong san thi mat tugt ¢é the di ngang qua 1Gp dat y¢u nay. do do tinh oan
on dinh nen tién hanh theo mat twot hdn hop gdm cdc doan cung truot cong v doan
ot phang.

Gia thiét mat truot chon tuy ¢ ¢6 dang ABCD (hinh 5 3) trong dé AB vii CD 1A
cdc mai trugt hinh cung tron, con BC [ mat truot phang di doc theo ldap dat mem véu.

Xem P, la e gay truot do khoi dat ABB 1o ra. TLue chong ruot aom phan luc 1
aitit khor dac DCC A hye S cda khor dat nam gitie BBCC, vong dé6 S Goeo +
(G trong luong khoi dat ¢6 ké nudce; o va C - gée noi ma sat va lue dinh don vi coa ldép

ddt mem yéu; / - chicu dai mat teuot theo 13p dat mem yéu).

VNIL

tatven Lo 07272277 2.

k=
R : (L

Hinh 5-5. S0 dé tinh 6n dinh mai déc dap dd theo mat triuot hon hop
X¢t can bang (i han cia khai truot theo phuong trinh tinh hoe X - 0, 14 ¢o:
L

l)

k

i}

(5.26)

5.1.5. Tinh én dinh mai dé¢ dap theo trang thai img suat bién dang

Thong qua tinh todn (rng suat trong than dap (vi du tinh dng suat dap bang phuong
phdp phan wr hiru han) ¢6 thé vé& d6 thi dudmg ddng tng suat vix do thi bien dang. uong
do tinh chat vat I¥ clia ddt da phai biéu thi qua dinh luat 1uk.

Theo xu the phan bd (ng suat tiép (con goi la Gng sual cat) ¢é thé so bo v& mat
truat neuy hidm nhat doi voi méi doc dap. hoac v& mal trugt cat qua dap va nen trong
trung hop dudt nén ¢6 1ap dat mém y&u (xem cac dudng cong di nét irén hinh 5 6 b).
Mat trirgt ¢6 thé khong 12 cung tron ma [a mot dudng cong phiic tap nhicu ban kinh.

Phuong phdp phan tich teang thai ting suidt cho phép nhanh chong vde dh mat
truot nguy hidm nhat (ding hon {2 pham vi mat trugt nguy hiém nhan vi e do sdae dinh
h¢ so du ol an todan nho nhat ma khong mat nhicu thts gian thar dan.
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J! KoLrdnmang e e

Hink 5-6. Phan bo duing dong hé so K, = const (a)
va dong ung sudt liép T= const (b) trong maf cat dap

5.1.6. Tinh én dinh t- 3ng nghiéng va Idp bao vé

Do 6n dinh clia trdng nghiéng va I6p biao vé dugc kiém tra theo gia dinh mat (ruot
hinh tru trdon va mat truot phang

‘Trong trudmg hop tudng nghicng bang dat (4 sét, dat ~ét...) thi mat truot hinh try
tron duoce st dung dé kiém tra on dinh trong pham vi tone nghieng. Khi kiém tra on
dinh cua Wp bao ve s dung mat trot phiang (IGp bao ¢ truot theo bé mat tudmg nghiéng,
‘Tuong wrnhu vay, mat trugt phang duge diung de kiem tra on dinh timg nghicng ciing
Va1 1dp bao ve doc theo mat ticp xiic gitta tudmg nghiéng van lang tru twa o phia sau.

Noi dung kiém tra on dinh cia tudng nghiéng (heo mat truot hinh tru tron (rong
pham vi tudng nghiéng duge thue hién nhy tinh toan on dinh mai doc vor gia thict nuat
truot tru (ron néu & muc 3.1.2. Trong muc nay chi pidi thiéu 1inh 6n dinh cua (wong
nehicng viv 16p bao vé theo mat trust phang (hinh § 7).

o K D ) Bon K

Hinh 5-7. So dé tinh 6n dinh twong nghiéng va lop bao ve
1) Theo 1y <0 gitra ap lue bi ddng (chong nuoty vadp Tue chit dong niy tuot,
by Theo can bang lye > X 0.XY 0
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a. Khi tinh én dinh (wong nghiényg theo mat truot phang, hé <& du trir on dinh duoe
xem xEt nhu 1y s6 gita 4p lue chéng truat (goi la dp luc bi dong 1°) so véi dp lue chu
donge (gor B dp lue gay wuat P)) tic dung tir hai phia (rdi va phai cia mat thang ding
AB (hinh 3-7 a);

o D (
1)

(]

N
(S
~J

Trong do:
P Goeos Otap 1 Gugtgp 1 0+ CA cont, 1 1, con0.):
P, G, cosO,sinG,.
Gy - trong luong khai dat ABDK (khai dat bén phai mat AB);
G, trong luong khoi dat nam bén wdi AB 6 gid trf Gotg(op + 6.) 1a nhd nhat.
xac dinh bang thi din vai 0, khac nhau, ca biét lay 6, - 0:
0,- 2dc nghiéng cha mit trugt so vdi phuong nam ngang:
(0 9AC ma <Al trong. DA VGt vitng 1Ep xuie 2ifa hai loail dat khdc nhau (hi lay
@i 1 ¢ thod;
C e dinh. Néu tinh 6n dinh cua 1dp bao v thi ldy C = 0
[., chiéu dai mat trugt ciia tuong nghiéng (5., = BD);
1., chicu dai phan mat nén coa khoi dit chong truot ¢o gid i Guag(p 1 0. 13
nho nhat. Trong vi du § sg do hinh 3-7 a thil . — BC.
Kicin tra on dinh tugme nghiéng hoac 13p bao vé theo mat truat phang ¢6 the duoe
thuce hén bang phuong phap do gian, thita nhan & a (xem mace S.1.3),
b. Tinh on dinh tudng nghiéng (hoac 16p bio vé. hoac ca tudng nghicng v lap
bao vé) theo phuong trinh can bang tinh hoc X = 0.
Xét khai dat ABCD (Igp bao v¢ (wdng nghiéng) ¢ trang thdi can bang gidi han,
I e tde dung 1én khoi dat gom ¢6 (hinh 5-7 b).
Luc gay uuotn:
T, = GisinG,
Luc khang truet:
S, = Ntgp = G cos6,tap
Ngodi ra. trong thanh phan lue khdng trugt ¢con ¢o phan lue I cua khot dat ACC

(20 VO mat nam neang goc 3, Dat nen duge xem 1a chac, nghia 1a khong ¢o hién tong
LUGt Sdu xuong nen.

Chiéu cac luc phuong nam ngang va theo dicu kién 32X =0
ta co:

icosd + Gcos’0,1gp G sin0,cos0, = 0 (3.28)
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do do;

Lo, cos cos O Lo
ooy e cen T (3.09)
CONO
Trong do:
G, ong lugng khai dar CCBD;
0, - goc¢ tao bat mat truot CD so vai mat nam ngangy;
¢ ede ma s trong cua khon dat CC'BN.
o gde cua phan lue 1< <o véi mat nam ngang, ci biét 8 = ().
D¢ dam bao on dinh vdi do du it k, th phan lue thue 1€ E cita khor hinb ném
ACC phai 16n hon lue F xic dinh tir cong (hife (5.29), nghia la:
Eo
k, ——>1,2:1L5
E

fi]

Khi tinh toin can kiém tra (rudmg hop lam viée bat 1oi cha tudng nghiéng vi 1ép
hdo vé trong dicu kién muc nuGe hd ha xudng van (oc do 1on (v > 3 1 S m/ngd). trong do
trong luong cua phan dit nam rén muc nude ho (sau khi da ity duoc lay o trang thi
bao hod nude hoac bao hod mot phan.

5.1.7. Tinh on dinh mai déc ha [- u theo diéu kién sat id do dong tham gay ra

~—

fiaeng
bao hoa

{ ,
W a4

Hinh 5-8. S0 do tinh todn on dinh mdi doc ha luu vé sat lo do tham
a) Sy do ludgi tham: by So do lue tic dung 1¢n khoi ddt phan 1o N,

Nar dung tinh wodan [d kicm tra kha nang mit én dinh cuce bo (sat. truot, day,
buc...) coa cide phan o dat 0 doan miar doc ha Tuuw dudi tac dong cia Tue tham diora ha
T vor vin toe v = K sinhd (K he so tham caa vat licu ¢ doan AB. hinh 3 8), Phuong
van (6¢ lcp luyén véi dudng dong tham tai diém wrén mai doc. Vi du utn
diém M., néu phuong ti€p tuyén cla dong tham tao vdi mat nghiéng cla mai doc gée .
thi ¢6 thé xdc dinh cdc van tSc thanh phan theo hudng vuong goc v6l mar déc v, va tiep
tuy¢n mai doe v, trong doé:

v, —\sing

Vo= vCosa
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Do eoc o tang dan trén doan AR (ta1 .\ 96¢ o — O, tan B gdc v - 90" cho nen pid
tri v, ciing tang [xem do thi v, = f(x ) tén hinh 5-8].
X&t can bang hic cho khéi dat phan to tar dicm A noi dudng bao hoa di ra mai doe
ha luu (tai A géc w =0, hie tham w, = y) — ysin0, vi chi¢u 1én phuong mas doc). a ¢6:
wI ks, vcosO g =0
(y ' ysmQ vy,

hoac o0 - -
7y cos (), Yy

1o, (5.30)
Trong dé: v - dung trong nudc:
¥, - dung trong dat & trang thai bao hoa nude va day noi;
J - gradian dong thadm ra ha luu theo phuong ticp uycn var mdi doc,
trung binh Jav J = sin0,:
¢ 2o ma sdt rong cua dal;

0, ede mar doc ha lun so v@i mat nam neang.

Dicu kién on dinh v&i hé o du triv an 0an k,> 1 li:

S

AT
1ga > - —(eh, (>.
N
Neu xem g, = | thitgo > 2 20,

5.1.8. Bac diém tinh toan 6n dinh mai déc dap dat a va dap da doé

Noi dung tinh todn on dinh mai doc dap dat da va dap dd dé tuong, (U nhu doi vé
dap dat. s dung gia thiét mat truet hinh try (ron hoac mat trugt hon hop

Trong trueong hop dap duoe xay dung trén tuyen hep thi phat xét bai toan on dink
khéong gian, k€ dén anh hudng ctia hai bén b, Theo muc tiéu nay da ¢ nhimy, nghicn
citu v¢ on dimh dap vat Lice dra phuong, xem dap [ mot ket can khong gian. nhime do
tinh wdn khd phite 1ap nén it duge siv dung trong thue té.

b6 on dinh ctia mdi doc ha luu dap da dé so bé ¢6 the xdc dinh (heo cong thife:

k, = Teg/ Tea (.30

On dinh chung cua dap vat licu dia phuong vé 1rugl ngang (heo mat nere thuon;
dam bao. 11 vav trong phan 16n treong hop khong can ucn hanh tinh todn kiem G
Ricng trudng hop dap oo vt licu chong tham loar man chan nhu trén hinh 3 9 ¢an kiem
1ra truat theo mat nén theo cong, thic:
fy,(bH, + 0.511}ctgar)

0,5vH;

Trong d6: (- hé s& ma sdt cia da do theo be mat nén:

(3.327)

w7 dung trong nude va dung trong da do:
b - be rong dinh dap:
I, - chi¢u cao dap:

l! B

m - hé $8 méi doc ha luu, m = clgo.
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hy

Anadi ko So A

P %

FOI AT IO 77777777 (77727 I 747/ /7747777777777

Hinh 5-9. So do tinh todn 6n dinh truvt cua ddp dd do ¢é man chdn

5.2. TINH TOAN AP LUC KE RONG
5.2.1.Tc‘;ng quat

Ap lue ke rong xuit tuen vong dat hat sé do swed k¢t chan <dy ra o than kY the
cong khi chiu tac dung cia cac ngoat luc nhu trong lugng cua 16p dat bén wrén. ap e
nude o thuong Juu hodc lue dong dat vov... (do1 vai dat hat ron nhir cat. cat soi... do hé so
thdm Idn, kha nang thoit nude 1dn nén dp luc ké réng (icu tin nhanh chéng 1 = 0. trony
khi do & dat hat s¢ét thoi gian ticu tin dp lyc KE rong vé 1y thuyet ¢6 thé 1a vo cing (= 7.
vivaly chi tinh dp hire rong trong dat hat sét).

Vice tinh ap luc k€ tdng trong cac loar dat sét cau 1ao than dap, 101 gifta, tuong
nghicng hodc & dudi nén dap dat va dap dat da chy thue hién cho rudmg hgp dat bao hoi
nuGe véi mitc do am G > 0.85 va ¢d hé 56 tham K, < (5: 10)10° cm/s.

Theo CHul I - 53 - 73, 4p luc k& rong phai duoc ke dén khi tinh on dinh madi doc
va lan doi vén dap dat dap va dap dat boi, dér vai 18i gida va twong nghicng cla dap dd
do hay dap dat da ¢é chiéu cao tren 40m. DL var dap ¢o chidu cao dudi 40m. vice x™
ap luce ke rong duoce thue hien trong cic truong hgp sau:

ay Khi bor hoae do dat nong nuade:

by Khi dap dap bang vat hiéu it tham nudc;

¢) Khi trong nén dap ¢6 loai dat sét mém déo. déo chay hoac ¢6 trang thar set chuy

Hién nay thudmg sir dung pho bién phuong phip Ilorin VoA d¢ tinh dp tue K¢ rong
theo [ thuydt thim 6 két. Phuong phédp nay cho phép xét dén tinh khong dong nhat va
di hudng ciia dat ciing nhie cic tinh chit dac trung bién doi vé do nén chat va do tham
nude cua dir 1irong qua trinh ¢ k&t xét bidn dang theo qui luat bat ky cla ¢oL dat, xd¢t
moi trudng dat ¢ hinh dang bat k¥ dudi (dc dong cla tai trong ngoai va diéu Kién bién
thay doi theo thai gian.

Ngoii ra con ¢d phuong phip tinh dp tue k& rong trong 161 dap theo cach giar bau
(odn nén dat ba pha ¢6 ké dén tir bién clia cot dat.

Do véi moi truong dat ba pha khi nén trong dic¢u kién bicn dang phang, ¢6 the
eiar phuong trinh vi phan ¢8 két bang phuong phip sai phan hitu han. Co nhicu chuong
trinh tinh dp luc k& rong trong than v nén dap trong thai ky thi cong cing nhu vin
hanh cho t3i khi chuyén dong tham tro nén on dinh.
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Vin dc ¢é ¥ nghia thuc tién la s phan b ap luc k& rong trong 1oi dap cao (dap da
do) trong giai doan xay dung va thoi kv khat thde van hanh.

Vién Nghicn cdu thuy ¢ Licn bang Npa da ¢ 10i gl cho phuong tinh v plun
co két dat ba pha o dang khép kin, dp dung cho qui trinh co ket cua 1oi dap var pad thict
¢6 s ticu thodt mirie theo phuong nam ngang trong thoi ky dat co két. Trong trudng
hop nay &p luc k& rong ¢o the duoc xdc dinh ¢6 $¢t den tde dong do trong lugng khoi
ddt nam beén trén tang dan chidu cao theo thoi gian xay dung véi mot (0¢ do nao do.
ngodi ra con ké dén dicu kién bicn thay doi do tich nudc & ho chia (thay déi him
dp luc). Ciing ¢6 the ké dén sy thay dai tinh chat co Iy cda dal theo chidu cao

Picu kign cho phép xét bai tedn mot chicu ((icu nude theo phuong nam ngany)
dudge dp dung doi véi cdce 161 mang., khi 2/, < 0.5 H,, trong &6/, chicu rong 101 & mat
LEp wic van nen; 11, chido cao dap.

5.2.2. Tinh ap luc ké rong theo ph- dng phap d- dng cong nén

Day 1a phuong phap don gian dé xdc dinh gid i dp luc k& rong 1on nhat (t — (0
doil vdi mai truong dat ba pha do Hamilion 1.V va Hilt D.U d¢ xuat. Phuong phap
dua trén gia thi¢t can binyg ap luc k& rong ¢ pha long va pha khi tong dicu kien dat dau
o h¢ thong kin.

Dudn Gic dung i trong tir moi phiw, qud trinh nén dat chi av ric do khong kb b
nén. Xem rang nhict do moi truong khong thay doi, ¢d the sir dung dinh tuat Boy Mariot
cho pha khi trong dit PV = const (P - ap suat trong pha khi; V - thé tich khi), cho nén:

Pey +he) = (P, + P (ey - 8¢ + &) (3.3

Trong doé:

P ap suat khi trot:

P, dp suit trong pha khi 16n hon dp suat khi tron do hién trong nén the tich
clia dat;

gl - hé 3 réng cua dat chi tinh cho phan ké réng ¢6 chita khy:

g, heé s rong cha dat d6i var phan k€ ronyg chita nude,

de - do thay déi hé 6 rong cia dit sau khi tdc dung ngoat luc;

B he sa hoa tan khi trong nude. lay banyg 0.0245:

B, luong khong khi hod tan trong nude tinh chio mot don v the tich dat.

T cong thie (5.33) tim dugc:

P os
I a’’ (540
3] N
£y Oc i e,

Ap Iuc ké réng khi thé tich khong khi trong dit bing the tich khi hod fan
e L) L
P, oe
Bﬁﬂ

Bicu thite (5.35) dung dé xic dinh dp Iuc trong pha khi cia dat.

>
[K



www.vncold.vn www.vncold.vn WWW vncold.vn

182 SO TAY KTTL * PUAN 2 CONG TRINH TEHUY L OF « AP |

5.2.3. Tinh ap Iuc ké rong theo ly thuyét tham cé két

V.A. Florin trén ¢o sé& thict lap phuong trioh licn tuc cho moi ouong dat ba pha da
tim duoce phuong trinh ¢o két dé1 v dicu kien bién dang phang nhis sau

S P, c cHY O CHES .
Sy iR ok (5.30)
et (1 X x4V cy /\

Trong do:
o - hé 50 rong:
B h¢ 6 nén thé tich cua pha khi:
P dp luc kE réng;
K, . K} he sa tham theo phuong nam ngang va phuong thing ding;
H - ham s0 cot nudc;
t - thoi gian.

Bai toan tham phiing ¢6 thé dua vé bai toan tham don huéng ncu xem dong tham
chi di theo phuong ngang (K" >> K. V@i gia thict nay (sai »6 khong 15n khi tinh (o:dn
cho 101 aifta Vi tuomg nghiéng) Nitriporovich A\ v Tsubunich .1 da thicét 1ap bicu
thuc tinh todan dp luc KC rong trong mat ¢at nam ngang [P (x.y = const)].

a) Truwomg hup ngoai luc 1a tai trong dat bén trén (hinh 5 10 b)

al b) i
v
VIR |
P Ny ‘ Hoh s
. L, n ! - 17 !
G JZ a '
I 5 S . T
St £
yd t !
[7” ' L 1
W a .
- - "
pe3
(Y
; EJ ! l 1l
! )
A ¥ .

Hinh 5-10. So do tinh dp luc ké rong trong loi dap

a) So dd 131z b) Do thi phit trién tai trong do tang chiéu cao dat dap;
¢) D6 thi tich nude 4 ho chita.

NEu i trong tir trong Iwong than cha 1Gp dat dap bén trén bicn dor theo mol toe
do nhat dinh rong etar doan tht cone, vi du bicn dor déu (v, = const, thy dp hue k¢ rong

do trong Tnong cua dac dap & tren P ity o thai diem tbat Ky san kb ket hie thy cong
¢6 the duoe xie dinh theo cong thize sau (hinh 3 10 by:

4 ‘o > Yo L U x)
Pg(x.t)= —(1L|z--~\- L T 2\1 (5.37)
T (T

v
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Trong d6:
o hésodp lue ké rong, o= P,/ P
Pt trong toan phan tic dong 1en 16p dat phan 16 xem xct;
U toc do tang ai trong. U= 11/
v, - dung trong cia dal am udt
1, chicu cao dap;
t_ thon gian thi cong 101,

“

T
"
I, motnia chicu rong 161 3 do cao y ke tir ddy dap (hinh 5 10 a);
K (L4 g, 0)
e 2 U By )

-YI\;/l

(5.39)

(P, aby, y
- —— (5.40)
LalP )y (e PV, /a

A
( I)u b
lrong do.
k, hé & thim cua vat licu 1o1;
£, Qid tri trung binh clia hé $6 réng;
v,- dung trong nudc:
a  hé »0 nén chat cua dat, xdc dinh theo dudng cong nén:
P dp suat khi o
V., the tich ban dau cua khong khi trong mot don vi the tich dat;
1.- than gran thi cong 161 den do cao y.
Céc dic trung k., K. &, a duoe 1ay thay doi theo chicu cao 161, hang md ui trung
binth ctia chiing khi thay do1 Gng sudt nén trong cot dat O den P — v (11, v).
b) Trudong hop tic dong do tich nwée & hd chia (hinh 35 10 ¢)
Ncu muce nuede ho chira dang tie tir, dp lue k& rong do tde dong cua dp lue nude
P tai thoi diém bat ki 1 sau khi k¢t thie qud triinh tich nude duge xdc dinh theo cong
thiic sau:
- X 2

/.
P (. t) "‘,\J—\-—(l\ g ) t-—x
l 21 o np

/ﬂ (i(l) irr(I\ ,‘()

x Zf'._; BOLE 5,—

o v

- : |
Cu g e 1l l\\‘}) X

1)

(5.41

Trong dé:
votoe do dang nuGe & thuong lea dap. v - 11 /(0 1))

(i) — 1 khiilasochan, at)  2a 1 khiilaso e,
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Ap lire k& rong todn phan P, do irong fuong khoi dat bén trén va tac dong cua ham
cot nuGe o ra 5 than dicm balt ky duge xde dinh theo bicu thite (6 hop tic dong sau day:

it
Po= P (DY PR (5.12)

TR Y N N ll ~ z - - - -

lhanh phan Pr trong cong thife (5.42) ke den do gram dap lue ké rong rong cae
I6p dat nam dugi do cao muc nude ¢ thueng hru do anh huong cua lue diay not Gid i

. d P . . e . o .o ..
cunt Pe duge xde dinh theo cong thice (5.37) rong do ay dung trong dat & trang thdi
day not.

Cic cong thie (3.37) v (5.41) ¢6 thé sz dung d¢ xdc dinh gid tri dp hee k& réng
trong thai k¥ thi ¢cong hoiic thoi k¥ tich nudc 0 hé chia vai thai diém t, nho hon t houc 1.
Trong cac trudmng hgp ndy xem cong tac xay dung hoac tich nude k&t thic & thoi dicm o,

Do unh hot tu nhanh cia cic ham chudr (5.37) va (S.41), ¢6 the chi cin lay mot
hoac har w0 hang dau cua chudi. Khit > ., ap lue k& rone trd nén on dinh (ap lue du di
tcu tan het) vi cac cong thite (3.37).(5.41) ¢o dang:

lim ]’,:1 -0 (5.43)
1 »r
. I - x
‘Iim P:- vy, )7[ (1, Lg) (5.1h
2,

. . - . 8 . 3 R . . N
Nhir vy ap hee ke rong P.ophan bo (rén mat cat npang ca 161 thee qui fua

tiyen tinhe thay dot 1 v i PE vy, (G o) - 7, (1L v) 6 canh thuong lun (x4

dén gid tnn P =0 & canh ha lun cia 161 (x = /).

Trén hinh 5-11 gidh thiéu d6 thi cac dudmg dong ap luc k& rong trong 161 dap o
thoi diem ket thiie xay dung do 1dc dong aia trong luong ban (han 161 va khi ¢6 ké dn
ap lue nude & thuong ha.

7 M\ 3

//lﬁ‘\\\ |

inh 5-11. Puong dong dp luc ké rong o cuoi thoi ky xay dung 16i dap (don vi: MPa)
a) Do trong lugng ban than cia dat: by Do dp lue nude & thuong luu:
¢y Do trong luane ban than cia 191 v dp lue 0 thugng luu.

-Lans'
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N chicu rong cua 101 1Gn hon mot nira chiéu cao 161, hoac (0an bo than dap dudc
cau tao bang dat dinh, thi dp lue k& romp & diem bat k¥ vai toa do (y.x) vao thoi dicm
ket thiie thi cong duoe xdce dimh gan ding theo cong thic sau:

oondo-ox) .
P, = av, (1, - y)sin 2 (n.13)

Virang cong thde (315 khong xécden sico kéccna dat trong s doan tht cone,

do do gia e Py tinh duwgye <€ ¢o do chinh de cang lon khi thar gian thi cong cang nean.

5.3. TINH TOAN LUN G DAP DAT DA
5.3.1. Téng quat

Lin cuia dip bao gom lun cua ban than dap trong qua trinh nén vat licu than dap
v ldn ndén.

Muc dich tinh lin 1 d¢ xdc dinh tong khéi luong vat liéu can thict cho thi cong
dap va cao trinh thi céng dinh dap cling nhu cac bo phan cau tao cua dap.

Ngoai ra, tinh liin ¢on cho phép xdc dinh hin khong déu o cic bo phin khic nhau
cud dap de ¢ bién phap xur ly trong (hasi kY thi cong. tranh hiu qua hin khong deu ¢o
the phd v tinh toan khoi cua ¢édng tinh, o dicu kién cho su hinh thanh tham cue bo
lang cudng o cac mat Liép xdc. hoac tao cdc vet nit lam giam kha nange chiu lue phoi
hop gita cdc ket cau.

Theo néu chuan TCVN 4253 1986, tinh lin cia dap dat va cong (rinh tén nen
khong phai la dd can tién hanh do1 vdi hai loay nen: a) Nen dat khong dinh va nén
dit dinh ¢6 C™> 4 (C"  hé s¢ mic do ¢ két); by Nén dit dinh ¢6 C' <4 va nén dat (O
ur bicn.

Theo CHull 1I- 53 - 73, tinh lin can thuc hi¢n doi véi dap co chiéu cao 16n hon
40m. Vdi dap ¢o chiéu cao nho hon 40m (inh ldn duge tién hanh néu dap duoce <y
dung bang vit Ii&u it tham nudce (dat dinh) hoac khi nén T dat s¢tmém deo. deéo chay i
sét chay, hoac doi vor dap béi va dap dat thi cong do (rong nudc. Nhimg trudng hop
khac ¢6 (he tinh du bido lin bing cic cong thiic gan ding.

Tinh Iin duge tién hanh doi vdr cac mat cat ngang dac trung cna dap theo mot 86
miit thang iing di qua cdc bo phan cong trinh ¢é cau tao vat liéu khac nhau, vi du &
eifta, twong nghiéng, khot tua hinh ném v.v...

Trong thot k¥ thr ¢ong va van himh bén canh hien tuong lin con <6 the xay ot su
chuyén vi ngane va doc cua dap howe bo phan dap. Viee du bdo chudn viongang
thuong duoc thue Wcn (heo cic G icu quan trac thue 16 doi van cice dap ¢d ket cau

wong (o va duoe xay dung trong diéa kign tuong i,
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Theo kinh nghicm, do bicn dang (hin. chuyén vi ngang) cua cae dap dit da va dap
dd do phu thude vao ral nhiéu véu 16 nhu: loai va vi tei cla ket cau chong (him
(161 giita, tuang nghiéng, v.v...). mice do dam chat v tinh chat mén dang cua vit licu.
cdu tao than dap, kha niang bién dang cua nén, o doc coa hai ba, tar tiong neodr. thai
SIAM. VA L

Dé dinh @i s bo bien dang ding (lin) cia dinh dip ¢6 the st dumg cde biea e
kinh nghiem dua tren cac ket qua guan trac thue 16 dorvdn cong trinh.

Vi du déi voi cac dap cao. do lin cla dinh dap S ¢6 the xac dinh theo cong ihire
kinh nghiém duge si dung khd pho bién cda Lauton va Lester. thong qua phan tich xu
1y 6 li¢u cua 25 dap xay dung teong giat doan 1941 : 1962, nhu sau:

S=0.001H} (5-10)

d

Trong dé: H. chicu cao dap, tinh bang mét

D6 lin cua cdce dap thap va tung binh thudng khong vugt qui 14 chicu cao dap.

Do chuyén vi ngang clia dinh dap bang vat li¢u hat 16n (d4 dé) theo chidu vudng
gée vai truc dap, tuy thude vao sir dao déng muc nude & ho chita. ¢o thé dién ra theo
hudng xudi theo phia ha luu hoac nguoc 1én thugng luu. VéE gid 1y uyet doi, do chuyén
vi ngang nho hon chuyén vi ding v thuong bang khoang 0.3 0.5% chicu cao dap. So
bo co the by gén diny, 0hien ve an 1oim) do chuyveén vi ngang cua dinh dap bang do i
cua dinli sau kb hoan thanh qud tfinh deh nude & ho chita

Do chuyén vi doc theo truc dap ¢d thé xay ra do hin khong dcu theo chicu doc
¢ong trinh (phu thude vao hinh dang tuycn va cau tao dia chat doc tuyen), do anh huong
qua trinh dicu tigt ho chida (tich va xa nude tir ho chia). hoace do tic dung dong dat,

Theo 1ai lidu quan trac thue (¢ @ cac dap Infernilo, Ser Ponson, Gepateh v cac
dap khic, cic chuyén vi dién ra nhu sau: & khu vue long song ¢6 hién tong nén. con ¢
ving cdch bo mot it 1a kéo, do dé doi véi gid tri tng suat kéo nhdt dinh ¢6 the gay nit
(rong bo phian chong tham bang dal.

Lwru y rang. tinh toan dy béo bicn dang cong trinh phu thudc vao chicu cao dap la
bii todn gan ding. bdi vi & day khong xét tinh chal bicn dang cia vac licu va veu (o (hi
glan. Ngoai ra, khy sir dung cac (ai licu quan trac v& diap ¢6 cling k&t cau va dicu kicn
lam viee cdn chi v dén phuong phdp va phuong tién thi cong.

53.2. Tinh toan l0n cua dap hoac cac bd phan dap cau tao bang dat sét
Theo TCVN 4253- 1986, do Iin cudi cling S cha cang trinh trén nén dat dong chil
va khong dong chat (theo dicu 7.9.1) duge xdc dinh ntug sau:
a) Doi voi bai toan khong gian, theo phuomg phap cong 16p trong pham vi l6p chiv
nén 1l
n

by <o),
S 0,80 SO0 (5.47)

-

j’qll 1 -l .'l
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trong do:

I3, va ki, modun bién dang trung binh va quy doi cua (oan bo I8p chiu ndén:
n - 56 |6p ducce chia ra dé tinh todn (rong tang chiu nén;

Q

. Ung sudt phap cna 1&p i do cAc 1dr rony v gia tdl gay ra;
chicu day (op thi 1

- =

modun bien dang cua 1dp thi i,

. . < . o I
D6 Iin ¢t than dap duge vie dinh theo cong thiic (5.47). rong d6 vid tri 0.8
g

[ay bang 1.

b) Déi voi bicn dang phang cna nén dap dat - theo phuoong phap cong lop

Theo CHull 1T 53 73, tinh lin dot var dap hoac cdc bo phan dap bang dat $&
Auoc thue mén c6 %€ dén ap lue ké rong.

Do lan & thai diém bat ky cia thoi ky thi cong va van hanh dugce xac dinh theo
cong thie sau:

- Klw . .

. - & I

S, ., Y Ap (5.18)
(W

IR
Trong do:

K. - 0 tht tu cia 1dp phan 10 duoc xay dung o thdi diém (.

Ah - chiéu day Ip dat phan 15;

£,. &, he 86 réng cha dat xic dinh theo duone cong nén phu thuoe vao ing
sudt nén ong ¢ot dat o I6p thi i.odng suat nén & cot dat duoe Lin
bang hifu @ tng sual an phan (tong) o di dp tue kS rong & o
dicm 1, 1. ttng suat tong duoc 1ay bang tich o trong lwong ricng cua
dat nhan vai chitu cao 18p dal nam trén dicm tinh todn, ap huc k& réng
o thon diém bat k¥ duge xde dinh theo cic cong thie (5.37). (3.11).

5.3.3. Tinh toan lun dai véi cac bd phan ciu tao bang dat hat Ién trong dap dat da
va dap da do

D6 lan cua c¢de bo phan ¢au o bang vat héu bat tho trong dap dat da v dap dd
do trong giai doan thi cong va van hanh phai dugc tinh 10an trén ca <& thi nghicm nén
vt lieu ¢o ké dén y¢u t6 thai gran.

Theo s6 licu thue nghiém v quan tric thue (¢ vé ldn & dap dit da va dap da do.
trong da <¢ truding hap ¢6 su quan hé tuyén tinh gira bicn dang cua dat hat (ho ¢di tng
SUAt va quan hé phi tuyén gifta bicn dang véi thai gian.

Phuong trinh trang (hii cua dit hat tho teong dicu kién khong cho phép nd hong.
Mo Gquan he hicn dang phu thuoc vao (har gian v tng sudt tac dong tie thon oo gt
khong doi theo thoi gian, ¢é dang nbur sau:
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e 2 O (5.49)

Trong do:
¢ bicn dang Wwong doi;
6 tng suat thang dimg, don vi MPa;
t thor arang
8, & - cac tham s6 thuc nghiém, dic trung bién dang ¢6 tinh (Ir bign, ¢é don i
a2 6 (MPa - nam) va » (MPa).

Sir dung bicu thirc (5.49) ¢6 the giai quyet duge ban toan vé bicn dang ding (lin)
trong khot dat hat 16n ¢6 ké dén 1 bicn dudi tic dung cla tai trong phat trién dén (theo
Lap dap tang dan) hoac khi ¢6 tai trong (e thai (khi do vit icu) do trong luong ban 1hin
v licu, Lot giar duoc rac ra teong doi pht hop voi thire nghi¢m teen co s pid thiet ra
trong thay doi theo nguyén tie cong don, cho phép mo ta tinh tir bicn cua dat hat tho.

Néu xem rang dap duoe thi cong vai 1oc do (cuong do dap) khong dor. chuven vy
dimg & mdc v bt ky cda cong trinh vao thai dicm ( duoce xde dinh theo ¢cong thite:

T 1) . 0 / o0
Ser vy \-'---;--._yln‘ p L,
’ ' i'q oy, ' ’ s N 0
v’ G <<
~——(AInA BInB+CInC 0Inb) (5.50)
175

Trong dé:

v= o/t tée do ting dng sual thang ditng. MPa/ nam:
T thoi gian kéo dai coa giai doan xay dung. namn;

(, thd gian xay dung cong trinh dén dd cao v

t, =t T;

v - trong luong néng cua dat, N/m';

A0+ 0 W B=02:C 047t

Vao thoi dicm ket thiie xay dung. - T+

(Lo 0 SRR
S, vl I Oy GMRA BB CIaC 0m0) (541
i b‘l /\.) : “,’7n.
Trong dé:
ACOFRT kB 01T

D0 lun ton nhat sau giai doan xay dimg @ng vai dicm ¢d tung do y. trong dd
dS., / d, = 0. Bicu kien nay duge thue hién khi ¢ = 11/ 2. Nhu vay, do thi hin cua
dap sau khi hoan (hanh xay dung ¢6 dang dudng parabol véi diém cuc dai iy — H/ 2
(xem hinh 5-12 b).
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Hinh 5-12. Do thi lun o dap da do
4) Mat cat ngang dap Infernilo:
b) Phan ba chuyvén vi dime (lan) ¢ cudi thai ky xay dung:
¢) Do lin van hanh & diém A, va M,
Pudng lién nét [ 8 lidu quan trac thue té:
Dudmg dirt nét [a «g lidu tinh todn,

DO lin & dicm bat ky cua than dap chi tinh cho thai gian van hamh dudce the hicn
bang cong thife sau:

0 LoV
S\_.J] v—ﬁ—;yln(i Oth Y CAIn A Mo BInB S B/inB) (552)

I - N /I "/ /.

DO nén odn phan (do lin tong cong) clia (At ¢a cae 1dp vau héw dap dap & tho
dicim hoan thanh xay dung ‘I, bang:
I 13T 0 v,
Sy Vv _—&;-‘— =1 vl InGy | OInG 1) BenB 1y (0.5%
L a2 s e

Cong thire (5.53) ¢6 (bhé duve s dung d¢ chinh xdc hod khoi luong var hién
cin dua vio cong trinh g v do chat ban diu nao d6 d¢ cudi cling dat cao do thict ke
o dinh.

Cdc tham s6 tinh todn bién dang E,, 6, & duge xdc dinh theo két qua xu 1y so licu
thue nghiém tng vé1 moi loai vat hicu. Dai vdi tinh todn sa bo. cic dai hegng F,, 0. 2 ¢6
the ldy theo két qua quan trac thue (¢ da qua xur 1V ve bicn dang ¢ nhitng dap thue 1 ¢
diCu kicn twong tu.
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Trang nay dé chén bang ngang & cudi file, sau tai hiéu tham khio
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5.4. TINH TOAN TRANG THAI UNG SUAT - BIEN DANG CUA DAP DAT DA

Theo CHul T IE 83 - 73, dot van dap cap 1 va 11 ¢6 chicu cao tren 70 m can ticn
hanh tinh todn rang thai dng sual - bién dang. K&t gqua tinh todn noéi trén duge sir dung
dé xdc dinh do 1in va chuyén vi ngane cta than dap. tinh toan sur cd kK¢t cua 16i va HUSY
nghiéng bang dat dinh. dinh gia cuding do va do én dinh ctia than dap ndi chung,

[lién nay trong tinh tidn trang thai img suat bien dang cua dap ddt da thuomg su
dung phirong phap s8 hoic phuong phdp co hoc cong trink dé giar cac phuong trinh mo
td st dao dong cta mor tong licn tue Phuong phip dane pho hien 1a phuong phdp
phan 1 hitu han hoace sai phan hitu han. Dang phuang (rinh phu thudc vio dicu kien Lo
vice cua cong trinh duoe xem x&t trong tinh todn.

Trang thai tng sudl thue € cua dap bao gom thinh phan tinh va dong. DuGt anh
huong tic dong tinh vh déng luc & nhitng diém khac nhau ctia dap viw (hor dicm nhat
dinh nao d6 ¢d thé xay ra mot trong cic trang thal san day doi véi dat chua dén pid
han (dudi 2idi han), giGi han va ngodi (saw) gigi han. Cic bicn dang du (khong phuc
not) duge hink thanh do sutich Iuy bicn dang wong glai doan gidi han va sau giét han.

Trong trudgng hop co tac dong manh cua lue dong dat, viec tinh wan dap cang g
nén phiic tap do su hinh thanh cdc bién dang du va s phd v quan hé thong thuong giima
mg suat va bién dang. Vi viy can phan biét ba khu vue [am viée cna cong trinh.

1) Tuong ing véi giai doan lam viée dan hoi khi xung lyc nho;

2) Khu vire (rong tng van sy xuit hicn (ruot trong mol trudng rn vai cac bicn

dang lon trong than dip:

3 Tuong dng véi mol tuong rdn, trong do xay ra hién wong nén qud mic cua cac

hat tao cho dap ¢6 do cing tang cudng.

Dot vai hat trudng hop sau, quan hé gitta bicn dang v dmg <wit 1a ph tuven. Qi
luat phi tuyeén ¢o the duoe xiac dinh bang 1hi nghiem

Tom Tai, d¢ tinh t0dn trang thai Wng suat bicn dang cia dap dat da can phai thict
lip duoe phuong tinh co hoc tong quat cua moi truomg licn tue bao gom cde phuong
trinh chuyén déng va phuong trinh lién tue. Phuong trinh trang thai déi vai didl xem ¢
s& khép kin hé cac phuong trinh tinh todn.

5.5. TINH ON PINH PAP DAT BA CO KE DEN LUC DONG DAT
5.5.1. Tong quat
Dé danh pid v¢ do on dinh dong cua dap dat di thudng xic dinh ta rong donyg dat
vt xem no A tal trong bo sung vao 1o hop tai trong (inh gay (ruct. Trong trudng hop
nay, bi¢u thic hé s6 di trir 6n dinh cua cot dat truot ¢6 dang:
M.

K — S (55
M,

ln

Trong do: MM .M, momen cua cie lue chang truot, cac lice vay traot v lue
dong dat, tac dong len cot dat.
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Tdi rona dong dat S duoe xdc dinh biang cich nhan gia e dong lue S (theo ty
IC cua gia toc trong huc g) & dicm tac dung lue vidi trong lwong tigng tng ciia cot dat (co
¢ dén nude trong dat).
ké dén nuéce trong dat)
Gia toc dong dat & diém k cua dap duge xac dinh theo cong thife sau:

N
S, \I,'L(S,L y (3.35)
[

Trong do:

n - 56 dang dio dong duoc k¢ dén trong tinh todn;

S, gia téc dong dit véi nhip dao dong (hir i o diém k, S, duoc xic dinh
bang cdch gial phuong tinh dao dong cudng bic cia ¢cong trinh theo o do
tinh 1odn Jua chon. S bo ¢6 the tinh theo cong thiic sau:

S, - Qpmk, (3" M (2004
Trong du:

Q, trong luong phan cong trinh tinh cho diém k:

m  hé 56 k¢ dén diéu kién Tam vide dac bict cta cong trinh thiiy,
m = 1,3 doi von dap dat dd cap 1,
m 1.0 ddi v cac cong trinh cap 11+ TV:

k, h¢ o ddng dat, k, =0.025 : 0.100 ing v&i dong dat cap 7 = 9;
ncu dong thai k& dén thanh phian nam ngang va thang ding cia lige dong
dat thy he so k, duge nhan véi cosa (¢ goc tao gira phuong cua luc dong
dad( voi mat nam ngang):

A h¢ so dong hoc phu thudge vao chu ky dao dong ban thin cua cong (rinh:

1, hé so phu thuoe viio dang dao dong ban thian clia cong trinh (chi 1idt xem

chuong tar trong dong dat cua phan “Nhimg van d¢ chung trong thict ke
. cong trinh thuy™).

Dé «ic dinh cac dai lugng N va n, trong cong thiic (5.56) can phar gro phuony
trinh dao dong (w do cua dap.

Chu ky dao dong ban than (hco phuong nam ngang ¢ia dap bang vat licu dong
nhat chicu dii /, theo dinh vA chicu cao H ing v&i truong hop £, > 411, duoe xdc dinh
theo cong thire:

. 25t o
T =-"-H, (3.57)
a,c,
Trong do:
T, chu k¥ dao dong ban than theo dang thit 1;
a4, h¢ so (nghiégm cua ham Besselln), [ay gid tr1 3 bang 5 4:
¢, 10c do Jan troyén song ngang trong vae liéw dap. lay gid tr trong cde ta
licu nghién cdu thue nghi¢m vé (de dong no.



www.vncold.vn www.vncold.vn www vncold.vn

B-DAPDA DA 393

Bang 5-4. Gia tri hé s6 a, doi vat bon nhip dao dong ban than
i Sé:.nhip dao dong I 2, - S6 nhip dao dong a

|
| ! |
Khi dap cd dang hinh ném xay dung trong thung ling hep. nghia ta /), <4 11, cic
chu k¥ dao dong duoc xdc dinh ¢6 ké dén hinh dang thung ling (edn dung) theo ¢ong
thuc sau:

2 My (5.58)

Yoac i
a,c, o+ i Hy
\ aQ i
Teong dor 1= L2038, ony = 1.3.5..,
a, 4, - nghicm cla ham Besselli dé xde dinh chu k¥ dao dong ban
than theo phuong doc va ngang cua thung ltng.
O day P =1/ 1: I- chitu dai dap theo mat diy (hay chicu rong clia thung ling o
uen dap); dot v thung lang hinh tam giic P - 0, v thung hing hinh chivnhat P
Trong triring, hop tinh dao dong ban than doi v dap vic licu d phuong chi e
den chusen v ngang do tde dung cia lue dong dat cic ham co ban X, qui dinh dang
dao dong dudge tinh theo cong thic sau:
X =tz [ HY/ [ad a)], (5.59)

Trong dé: I, va J,  cdc ham Besselli bac khang va bac mot.

Bi¢u thic (5.59) xdc dinh do chuyén vi tiong doi cua moi mic (i k cia ném
hinh tam gidc cdtog do 7.

Gid tri cua hé 6 1, doi voi bon dang dao dong ban than ¢6 ke dén dao dong ben
¢4 thé 1ay theo bang 5-3.

Bdng 5-5. Gid tri hé 56 1, doi vot bon dao dong ban than cua ném hinh tam giac

4 b - Tk nng &
Gia tri n,, kbhi dang dao dong
Z,/H, T I

! 1 2 3 4

|
|
1
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Gid tri 7, = 0 twong ung véi dinh dap.

Néu dap vit licu dia phuong xay dung tén nén khong phar la di, thi khe tinh 14n

W& va dang dao dong ban thian nén xét dén do dan hoi coa nén. Trong truong hop nay

bicu thiic tinh chu k¥ va dang dae dong vian nhu trén nhimg v thuae vio do dan hoy

cia nen K, nalném et haun besselli a, & thay dor. Do dan hor cia nen duoe e dinly

theo ty 5O gn modun Yunga cua thin dap I v cua nen I+ he so Poatvone cui nen
va he so ot |

139 i

W T (3.60)

21 4, NY

n

HE so § khi tai orong cat phan bo déu viv dat & mat tidp xde cha dap vaéi nen duoc
xde dinh theo ty so cdc canh cua hinh ¢hit nhat (bang 5 6).

Bang 5-6. Gid tri hé so f (khi hé sé Poutxong cua nén bang 0.2 : 0.3)

b/ a f

Ghicha: b Kich thude doc theo true dap = a kich thude ngang dimh dap.

Kht tinh toan tai wong dong dat dot vai dap vat lieu dia phuong (rén nén khong
phai 13 d& cho phép xét dén ba nhip dao dong dau. ‘I'rong bang 5 7 va 3 8 n¢u gid tri ciia

hé 6 a, v hé s6 hinh dang dao dong n, ¢6 k¢ dén do dan hoi cla nén.

Bang 5-7. Gid tri hé s6 a, doi vai ba nhip dao dong ban than cua dap
c6 ké dén dan hoi clia nén

Gia tri a,

i=1 1=2 i=3
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So dé tinh toan dé xac dinh chu kV va dang dao déng cha cac dap cao ¢é the duoce
xdy dung dudi dang dam trugt ngam cing vao nén. Phuong phap xay dung nhu sau: mat
cat dap hinh thang cin (hinh 5 13) dugce chia thanh n ldp. Mai IGp cat duoce thay (he
bang ¢ot ¢cone son vanr khor luong tap trung dat ¢ rong tam cua Idp cat. DO chuyen v
don vi nhan duge theo phuang phap lue cho phép thict [ap phuong (rinh cin bang tny
van ruong hop dao dong tu do dudt dang sau:

Y CMY (3.0

Trong daé:

Y vt Y cde vécto ehiuven vievd aia toe cna khoi Twong (rong so do 1inh toin,
C  ma tran cita chuvén v don v

M - ma (ran chéo cha cdc khoi lugng.

Bang 5-8. Gia tri he sd n,, teng vot ba nhip dao dong ban than cua dip
co ké dén dan héi cua nén

Gia trin,
7, Hy | K,= 0,5 i K, =1 K, =2
i=1 =2 | i=3 | a=1 | i=2 | i=3 | izt =2 ! =3

: ! : ’

! : !

|

' !

i i 1)

|

| |
. ' | I
| | | | | . | |
| 1 [ R | i J

Hinh 5-13. S0 do quy dor mét cdat ddap hinh thang thanh
cot cong son ¢6 khdi luong tdp trung

(Hiai pbuong trinh vi phan dong nhdt s¢ ¢é duoce cic tan 56 va dang dao dong ban
thin cia so do tinh todn. PE ¢6 nam nhip dao dong dau ¢hi can chia so do tinh todn
thanh mudr lat cat voi kKhor fuong tap tiung.
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Sir qui dinh chudn vé cic chuyen v (wong doi duoc ticn hanh theo cong, thie:

n
X, (v, )2‘() X, (v)
)| z
! o e 5.62
‘llk n ( )
- )
X0
11
Trong d6: X (x,) va X(x) c¢ic chuyen vi chaa cong trinh theo nhip dao dong ban
than thi i & cac diém ¢6 toa dd x, va x, ing vdi so do tinh todn cong trinh ¢é khoi luong
tap trung.

Néu su dung phuong phap phan ur hira han thi tai trong dong dat 1én cong winh
dugc tinh chinh xidc hon.

Céac truimg hop ¢6 x¢t dén tde dung b6 sung cia ap luc nude, dp luc thuy done
(tham) va ap tuc dong ctia dat khi ¢ dong dat dusce @16y (hicn o phan “Nhimg can de
chung trong thict ké cong trinh thuy™.

Durgn dav néu trutmg hop anh huong cua nude ho chita den tai trong dong dat,

5.5.2. Tac dong clia méi tr- ng n- dc déi vai 6n dinh céng trinh khi c6 dong dat

a;

Hinh 5-14. So do hé théng "'dap - moi truong nuoce"”

a) Dot voi ho chia chidu dai han ches
by VA ha el chi¢u dai ko (hai todn Vesteroard)

Bar var dap dang nude. Khi ¢6 dong dat «¢ xay ra s dao dang cua ban than cong
trinh va khot nuéce trude ¢ong trinh.

Pai lugng cta 4p lue thuy dong dong dat phu thudce vao cic tham & dao dong cua
cang trinh va hinh dang hd chaa. Bict duoe dai luong dp lue thuy dong dong dit va eia
toc chuyén dong cua hé thong “dap ho chifa  moi treong nude™ ¢d the xac dinh duoc
khoi Juong ba sung cia nude 1ac dung tén cong trinh (hinh 5-14).

Ngoai anh huydng quan tinh cla nude con ¢ sir thay dol dai luong nang lugng
Khudeh tin dao dong caa hié thong "cong tinh - moi trudng nudce”.

Phan [6n cac 131 gial ¢6 x¢ét dén tic dong tione hd gitta dap va mor trudug nude
duoe dua trén nhitng gid thiét sau: xem nude 1a khong nhdt va khong nén, bo qua anh
hudng séng trén be mat twr do; chuyén dong cia nude 1a chuyen dong the (khong xoiy);
xét dao dong nho cla hé "dap moi truong nude” van cac dao dong ngang dicu hoi.
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Trone didu ki¢a tren, van 16c chuyén dong cla cde phan W nude theo phuane toa
Ao (xem hinh 314 by vddp lue thiy dong ¢ diem bat kv bicu thi qua ham (he’ ¢ 61 b
toiln phang ¢o dang sau:

1 - &P'(‘iv (j_t;-) Pxovot - py ‘o

- R o (5.03)
ot ox ol oy t

Trong doé:
L.V chuyen vi cua cic diéin trong mo1 trudging nude theo phuong X, v,
Px v, 1) dp luc thiy dong a1 diém ¢é toa do x. v,

P, mat do cua nudce.

Th& van (0c ¢ (x, vy, ) phai thoa min phuong trinh Taplace (dov vér chat long
khong nény

»

e

0

PFE

|~
e

™~

t

X

va cac dico kicén bien dudi day:
1) Vin toc day ho (heo phuonge thang dimg bang khong:
2) 'I'ren bé mat tu do dp suat khong doi (bo qua su tao xénp);
3) Chuyen dong cia chat [ong & cic diém ciach xa dap bang khong:
4y 'I'6c dé di chuyén cia cdc phin it nude theo phuong ngang va cua cac dicin
& mat dp luc cua dap bang nhau.

.01 giai bai toan thuy dong dan hoi vai cae dién kién néu (rén da duoe cde tic mia
(.M. Vestergard, PP Kulmatch, [X. Shaynin, X.(i. Shulman va nhicu tic gia khic
thuc hi¢n.

Pai huong ap lue thuy dong phu thuée vao dang dao dong cia cong trinh.

Khor lugng nude nhap vao cong trinh duwe tinh theo ¢ong thite sau:

1_\ [
Ir}II(_\l

Tty
Trong dé:
U, - gia t6¢ chuyén dong cua dap o diem

m,,., khai lrong phan bs déu cia nuse ¢ diém v duoe xem cung chuyén dong
vo dap.
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Chu k€ dao dong nhip thit i cia cong trinh ¢ xét dén khoi hrong nude 1, bang:
T, TJlrM, /M) (5.6

Trong do:
T, chu k¥ dao dong nhip thit 1 cila cong trinh trong khong khi (khéng ke nude):

NN, ong khot hiomg nude tham gia chuven dong Vi tons Khoi uony

vang iy

b
M, = [m, . dy

O

e s 1, phu thudce vao dang bién dang cua cong trinh dng véi nhyp dao dong thi
1 duoce xdc dinh theo cong thic:

. ZX||(”'| Loy )
rle )\lk -~ B
LX”111_|

‘Trong dé: M, - gid tri khoi nude nhap vao diém j cia cong trinh.

(5.03)

Trén hinh 3-15 gidi thicu cic dang dao dong ban than vaéi dap vit licu dia phuong
tng van s do tinh todn ném truot,

v |

I oo
08y @
2343
w2 = . .
N
. @/
A1)
07 U 16e Al
0.8 020 01y
29 BoMe [®)ome
1.0

Hinh 5-15. Cdc dang dao dong ban than cua dap da
theo so do ném truol gdn citng vio nén
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