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Chuong 1
BAP BAT

Bién soan: GS. TSKH. Trinh Trong Han

1.1. T6NG QUAT VA PHAN LOAI DAP DAT
1.1.1. Tang quat vé dap dat

bip dat 1a mot leai cong trinh dang nudc rat pho bién. N6 thudng cé mit & cic hé
théng dau mai thiy 1gi - thiy dién vdi chitc nang tao ra hd chia dé didu tiét ché' do
dong chay tw nhién cla sdng sudi phuc vu cdc muc dich khdc nhau nhu phat dién,
chang 1d, cdp nude twdi, v.v...

T'inh phé bign cua dap dit 14 nh nhiing vu diém sau day:

[} Co ¢ciu tao don gian nhung rat phong phi;

2) Cho phép stt dung cdc loai dit ¢é san ¢ khu vue cong trinh;

3) 6 thé xay dung trén moi loai nén va trong moi diéu kién khi hau;

4} Cho phép co gi61 hod cic cong doan thi cong tir khai thace vat Ligu, chuyén cho,

dap. dam nén, v.v..;

Sy Lam viée tin cay ké ca & viing ¢o dong dat,

Dip ddt khong cho phép nude tran qua. do vay con goi 1a dap kho. Trudng hop ca
bi¢t, vi du dap rat thdp & mién nii, ¢6 thé cho nudc tran qua khi thio 10, nhwng phai ¢
céc bo phan gia c6 miit trdn d¢ chong x6i 16, ddng thi mdi dée phai di thoai.

Chinh vi vy, trong dau maéi thuy loi di doi véi dap dat con ¢d ¢ong trinh thio
nuoe bang bé 1dng véi cdc hinh thitc thio nhy thdo mat (con got 1a tean mat), thdo dudi
sau, thao két hop (¢6 cd tran mit va x4 siu, ¢6 thé 1a x4 nhiéu ting) vi xa ddy.

Nhing, véu ciu co ban khi thiét k& va xay dung dap dat la:

1) C6 mat cat hop 1i thé hién & khéi lugng vat lieu, chi phi thi cong xay lap v

quan Ii van hanh hop li;

2} Dam bao cdc mai doc, nén dap va toan bo dap lam vice on dinh trong moi dicu

ki¢n thi cong va khai thac:

3 Dinh dap va mai doc dap phal ¢6 16p bao vé dé chéng cic tic dong phd hoai

cha sony, gid, mua, v.v...;
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4) Cic két cdu thoat nude dam bao thu va thodt duge nude tham, tranh hau qua
bién dang thdm & trong than dap va nén dap;

5) Nhimg bién dang wrong qud trinh thi cong va khai thic dap nhu hin. chuyén vi
khong duoe gy ra sy pha huy diéu kién 1am viéc binh thuong coa ddu mai cic
cong trinh thuy.

1.1.2. Phan loai dap dat
a) Phan loai theo cau tao mat cat ngang cua dap (hinh 1. 1)
1- Dip ddng chit, gdm mot loai dat (hinh {-1 a).
2- Pap khéng déng chit, gdm nhiu leal dit (hinh 1-1 b).
3- Dip ¢d tuong nghiéng bang dal sét ¢hinh 1-1 ¢).
4- 1Ap ¢6 tudng nghiéng bang vat liéu khong phai ta dat ¢hinh 1-1 d).
5- Dap co 101 gita bang dat sét (hinh 1-1 d).
G- Pap ¢d man chong tham (hinh 1-1 ¢).

Hinh 1-1. Cdc loai ddp ddt dap

a) Déap dong chal; b) Dap khong dong chit: ¢) Pap c6 twrdong nghiéng bang dat sét:
d) Bap cé tudng nghiéng khong phai 1a dit; d) Pap ¢é 161 gita bang sér:

¢) Pap co man chong tham; 1- mdi thuong luu; 2- gia o mai; 3- dinh dap:

A- miii ha luu; 5- than dap: 6- lang try thodt nude: 7- ddy dap: 8- ving chuyén tep:
9- khai trung tam: 10- 16p bdo vé: 11- tuong nghiéng: 12- khéi ném thuone L
13- 1610 F1- khoi ném ha Luu: 15- man chdng tham: b- bé rong dinh dap:

B B¢ rong day dap: H- chiéu cao dap: m = ctpoy:n, = Clgors.
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b) Phan loai theo bo phan chéng thim ¢ nén (hinh 1-2)

1- Dép dat ¢6 sén trude (hinh 1-2 1),

2- Pap dat ¢6 widmg rang (hinh 1-2 2).

3 Pap dat ¢é man phun ¢(hinh 1-2 3) bang céac loai vat liéu nhu via sét, viia
«i ming, thay tinh 1dng, nhua dudng hoac hén hop vit liéu chong tham.

4- Piap dal c¢éd man phun dang treo o ling (hinh 1-2 4) khi chiéu day {Gp nén tham
nude kha 16n.

5- Pap dit ¢é man chong tham dang tudng (hinh 1-2 3) biang bélong col theép hode
kim loai.

HHCBT

e

WL

Hinh 1-2. Két cdu chong tham o nén dap
1- san luwde: 2- teong rang; 3- man phun vat ligu chdng than
4- man phun dang treo: 3- man chéng tham xuyén qua nén thinn.

¢) Phan loai dap dat theo phuong phap thi cong
|- Dap dat thi céng bang dap va dam nén.
2- Dap dat thi cong bing dé dat trong nude.
3. Pap dit thi cong bing phuong phip bdi thiy huc.
4- Pap dat thi cong hén hgp dip va béi thiy luc.
5- Pap dat thi cong bing nd min dinh hudng (xem chwong dap hén hop dat dd).
d) Phan loai day dat theo chicu cao dap
I- 1D4p thip. chicu cao cot nude tic dung dudi 20 m;
2- Bip cao trung binh, cdt nudce tac dung 20 + 50 my;
3- Pip cao. cot nuse tic dung Ldn hon 50 + 100 m:
4- Bap rdl cao (hay siéu cao), cot nuse Idn hon 100 m.
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Ngoai ra, dap dat cling nhu dap dit da la loai dap sir dung vat icu ¢6 san ¢ kho
vue xdy dung (dat, da) cho nén con goi la dap vat ligu dia phyong vt do dé eom duge
phén loai theo c¢dp cong trinh, déi vdi dap vat lidu dia phuong cin cif vao chiéu cao dap
vd dang dat nén (xem bang 1-1).

Bdang [-1. Phan loai ddp vdt liéu dia phuong theo cap (TCXDVN 285:2002)

> > >
> > > i
> s > >
> = > = >
< < < W

Chu thich:

Chidu cao dap dat dd unh iy mat nén thap nhat sau khi don méng (khong ké phin chidu
cao chan khay ) dén dinh déap. .

Dap dat thi cong bang phuong phdp béi ciing duge phan loai riéng theo ¢éiu 1o mat cat
ngang thanh dap déng chit va khong déng chat (hinh 1-3).

et ' B

¥ 2 M

[ RN

IHHinh 1-3. Cdc loai ddp dat boi

al. by Dap dong chat; ). d) Pap khong ddng chat; d). ¢) Dap cé mat phin dat dip:
t- k&t cdu gia ¢ mal thugng luu; 2- lang tru thodt nudc; 3- 161
4- viing chuyén tiép: 5- viing bién ngodi cia dap;
6- vling cdt nhé & trung tam: 7- lang tru d4 dd:
8- 1op gia tai bang vat Jigu hat 1én.
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1.2. VAT LIEU DE XAY DUNG DAP
1.2.1, Téng quat

Vat lieu cia dap dat va cac bd phan ciu tao khdc nhu két cidu chong tham,
val thodt nude... duge 1ay tir cde mo dat - dd - ¢dt - $01 ¢6 san 0 khu vuc xay dung cony
trinfr. Ngoai ra, khi ¢ ludn chdng thich déng ¢6 thé sit dung cac vat ligu khac nhu
xi than cua nha may nhiét dién, cdc chat thai tir cong nghiép khai khodng hoiic cong
nghiép luyén kim.

Yeu cdu doi véi dit dap duge quy dinh cu thé trong tiéu chuan xay dung cong
trinh thiy lgi (xem Tuyén tap tiéu chuan xay dung clia Viét Nam, tap V. phin ticu
chudn thiét ké cong trinh thay loi, Nha xuét ban Xay dung, 1a Nai 1997 vii TCXTHIVN
285:2002).

Vé nguyén tac ¢ thé sit dung tat ¢ cdc loai ddt dé xay dung dap dat, utr nhiing
loai sau:

1) Pt ¢6 ham lugng thue val muc ndl trén 5%.
2) Hat ¢6 mudi hoa tan dang clorit hay sunphét - clorit vai ham luong trén 5
hodac mudt sunphat véi ham lugng teén 2%.

Bidu quan trong la ba tri loai dit theo vi trf hop I trong mat cit dap cin ¢ vao
didu kién lam viéc cla nd. Ngoai ra, cé thé 4p dung cdc bién phip xir If nhu sing. dap
V6, tron, tdl nude hay phoi kho dé tao do am t6i wu, két hop véi dam nén, v.v... thi s&
¢6 duge mat cat dap vira Kinh t€ vira ¢6 cudng do chiu lye cao va bén viing.

Pé xay dung dap dong chat thudng sl dung dat loai 4 sél, 4 cil hodc dat cat hat
nho va trung binh ¢d di cuting dé vi do chong thdm theo tinh 104dn.

B3t cdt v cudi s6i ¢6 thé ding cho phian ném phia ha luu cia dap.

Dt cudi $6i ¢6 pha lan cot ligu cdt bui vdi hé s6 khong dong nhat K., > 10 : 20
van ¢6 thé st dung xty dung dép ddng chat hodc bo phan chdéng thim trong dip khong
dong chat, néu ¢d db luan chitng thich ddng vé dé on dinh chong tham (chéng x6i ngam
do tham) va dai lwgng tén that tham cho phép.

Dat bun, dit sét chac do khai thac va thi cong ¥hé khan cho nén hdu nhu khéng sit
dung d¢ 1am dip hodc lam bo phin chdng thim cla dap, trir trudng hop rat cd biét,
nhung phai ¢d luan ching kinh té - ki thuat thich ding.

Dot vl cde két cau chong tham nhu twong nghiéng, san trude, 160 gitia, wdng
rang... thudng s dung vat ligu cé hé 56 thim nho (K, < 1,107 cm/s) nhu dat loui st
hon hop dat nhan tao, than b, v.v.... tong d6 16t nhal la dat loai sét co do am w nhicu
titl mo khai thac tuong tng véi giGi han lan hoac ldn hon mot chiit. Néu dimg dat sct
qua uit hode qua kho s¢ kho khan va phite 1ap khi thi cong, do vay phai ¢ Juin chiing
kinh t& - K1 thuat cu thé.

Than bun ¢6 mitc phan gidi dudi 50% cé thé st dung |Am tuong nghiéng v san
trudc cua dap cap [V va V vé6i chiéu cao dap khong 16n hon 20 m.
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Cdc hén hop nhan tao tir dat sét, dat cdt v cudl s01 ding d¢ 1am két cau chong
tham cdn ¢6 luan chéng kinh 1€ va duoc lua chon thanh phan theo két qua nghién ciu
thite nghidm bao gdm ¢a vice dap th trong diéu kién thuc t€ tai hién trirong.

P31 v vat thodt nude, tang loc nguge, ving chuyén tiép va ket cau gia ¢6 bao vé
madi doc, thudng sir dung cdc loai dat cét, cudr soi, dd nghién ¢é du cuding do chiu luc,
khong bi tan rifa trong mai truong nudec va khong chira ¢dc ham luong chal hoa tan
Lrong, nudéc.

Khi xay dung dap bang phuong phip dé dal trong nudc thudng si dung loai dil ¢d
ham lugng cdt hat tho o 11 1€ khdc nhau. Rat it khi dung dat loai sét hoac dat cit soi.

Yéu cau doi véi toai dit dimg dé dip dap theo phuong phap do trong nude duoc
xde dinh can cu vdo két cau clia coéng trinh. Chang han, dé xay dung dap déng chii thi
¢é thé sir dung loal dat bat ki, ndu no ¢6 dd cac dac trimg vé cudng d6 va dé on dinh
tham & muc quy dinh. D61 vai ddt dung dé xdy dung cic két can chang thiam nhir san
triecse, tudng nghiéng, 161 gitra, thi yéu ciu co ban 14 ¢é du do chong tham.

Pt diing dé dé trong nude ¢6 thé ¢o kich <@ bat ki, tir loai hat nhd dong chat dén
cidc cue hay tang [6n va ciing khé dap va. Néu ¢ mo khai thdc ¢d loai dit sét chac vit
kho tan trong nude thi nén ding (i l¢ dat ¢ ham luong chia 20 - 30% cic cuc nho
{d < 100mm)y d¢ khi ching tan ra sé lién két v6i cdc khai khic thimh mot thé chung
déng nhat.

Khi xiy dung dap dat boi, thudmg sir dung cic Joai dat 4 cat, dat cat vie dat cudi
sO1 ¢6 kich thude hat lon nhat 100 - 150mm.

Dl o vie mo ¢ thoa man yéu ciu dé dap dap dat boi hay khong dwoe dinh gia
theo ciau tao thanh phan hat (xem hinh 1-4 ¢). V@i cac phuong tigén thi€t bi co gidi thay
luc via cong nghé boi hién nay, nén st dung céc loai dit cdat va dat cal - soi nhom T v il
D4t nhém 1 ding dé bai loai dap déng chat, con dit nhém H diing cho dap khang ddone
chat v6i viing giita, gdm cdc hat ¢dt min am viéc nhu 161 dap (hinh 1-4 a). Dat 4 ca
(nhém TID, dat & sét va sét (nhém 1V) va dit cudi - s6i (nhdém V) chi st dung
cha dap dit boi khi ¢6 ludn chitng kinh t€ - kT thuat thich ding, trong do loai dat 4 sét va
4 cdt (dang dat 130 ¢6 (h¢ dimg lam dap dong chat hay lam phén 161 cia dap khong
dong chat. dat 4 sét va sét ding 1am 161 dap, con dit cudi soi ding dé boi lang ru tra &
hai phia.

Trong mét s8 trudng hop ¢6 the s¢ 1a kinh 1€ néu sir dung hén hop nhan tao bing
cdch ton dat 1ay tir cdc mo dal khdc nhau hoac sang loc dé loai bé nhimg nhém hat
khong thich hop.

Khi chon ddt & mo d¢ 1am dap dat bai can lue ¥ cde diém sau:
1} Khong gxd han ham lugng chit hitu co hodc chdl hoa tan trong nudc.

nhung cic tap chit dé lai trong c¢éng trinh bai khang dude vuot qui 9idi
han cho phép doi véi dap dat dap;
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2) Dé béi dap déng chédt nén uu tién sir dung loai dat cdt ¢& hat nhd va trung
binh vdi h¢ 56 khong déng nhét 1a 161 thiu, ¢d ham lugng cic hat sét va
hat bui {d < 0,05mm), khéng qui 10 - 12%.

1) e hoi dap khong déng chdt néu wu tién sir dung loai dat cat va cdt - 501 vii
hé so khong dong nhat 12 t6i da, trong dd dat ding cho phdn 16i ¢6 chita hat
sét d < 0,005mm vdi ham lwong khéng qué 15 - 20% nham muc dich dam
bdo su chuyén déi nhanh chéng cau tric dat tr trang thai chiy sang trany
thai dco:

4) Khi lya chon dat loai cdt dé boi. can chi ¥ 1a cdc hat nhin s& chn chiat hon
trong qud trinh béi, song chiing lai ¢6 hé $6 ndi ma sat nhd han so véi dat
¢O hat sac eanh.

Hinh 1-4. So dé déip dap dat béi (a, b)
va ddc trung thanh phin hat cia cdc nhom ddt (I - V) ding cho ddp dat béi (¢)
a0 BOL 0T hai phia dé tao dap khong déng chdt ¢é 161 gila:
i Béi tirmdt phia dé tao dap dong chat nhey dong nude bin chay wr do vé phia
thugng luu;
1- ong cdp va phan phdi nude bun: 2- mai nghiéng cia Ldp dit boi:
3- ranh gidi viing ao lang bun:  4- gidi han phin 161
5- dé quay (bd vay); 6- dé quay dot mot.

1.2.2. Tinh chét ca li cha dat

Khi thict ke dap vat ligu dia phuong ciing nhu lua chon loai vat licu cho dip trude
hét can bict 1o tinh chat cha dat. Dudi day 1a mot so chi tiéu dac trung.

Cau tao thanht phan hat: PDat 1A mot tap hop cic hat trong do cé cde ké rong ¢o
chira mét phian nude hodc chita day nude (bao hod nude). Do dinh gita ciac hat dad (uriv
dat s€t) rat nho so véi cudng do chiu tai cta hat, do dé mot tinh chat quan trong coa dat
la cau tao thanh phan hat (hinh 1-5).

Cdc hat 1dn ¢6 do nhan canh goi 4 $0i, cudi hodac da cudi. Gidi han trén ol cic
duang cong thanh phan hat duge quy uéc chia thanh nhimg loai dat khic nhau. Gidi han
eltia hat dudmg cong bao cdc loai hat ¢t (d) khdc nhau va 1t 1¢ ham luong (1% khic
nhau goi la hon hop dat dd tram tich, con pham vi hat nam duéi duding cong bao i hon
hop dé noi.
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Su khdc nhau vé thanh phin hat clta méi loai dat duge danh gid bang h¢ so khong
dong nhat n:
n=dg/Md,, (1.1)
Trong do:
dype dy, 10 lugt A kich thude hat tuong (ing v6i nd ¢6 60% va 10%: cic hat
¥ nhd hon tinh theo trong luong chira trong mot don vi thé tich dat.
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Hinh I-5. Thanh phan hat cua dit

‘Irong thuc t& néu dat ¢é n < 3 thi duge xem 14 dong chat. V4i dat ron, khi do
thudng ¢é hién tvgng phén ting, tuy vay cé thé bo qua anh hudng phén tdng khin = 10.
Vi dat hat 16n ¢on st dung khdi niém duding kinh binh quan gia guyén cta hat d,;

1]

2. diAp,

d, - (1.2)
" 100

Trong do:  Ap, - ham luong theo ti 1€ % cla hat cd ducng kinh d..
Thudng d, = do,.
Hinh dang hat dat c¢é quan hé dén nhiéu tinh chdl cua dat. Pat hat nho - hinh dang
hat ¢é anh huong dén do chat va tdc dong tuong hé gifta cac khodng vat vai nude. Dat
hat I6n  hinh dang hat anh huong dén do rong va cudng d6 chiu tai, vi vay con su dung

chi s& hinh dang k, nhu sau:
Néu d; <d, <d, th
k, =d./d, (1.3
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Trong dé:
d; kich thudc dac trung nho nhdi cua hat;
d, kich thudc ddc trung 16n nhat cia hat.

Trudng hop &, = 1, hinh dang hat gan nhu hinh céu. bé xay dung dap dat da wu
tién chon loai dit ¢6 k, > 0.3

Thanh phén khoang ctia dat
Céac hop chat chli yéu tao ra cdc mudi khodng 1a Si0,, ALO,, Fe,O, MgQ), Ca0),
N 0. K, 0.
Tat ca cic ¢ hat cha dit theo thanh phan khodng dugce chia thinh bai nhém chinh:
a) Cac cuc dd nidi ¢o ¢& hatd > 2 mm;
by Cdc hat khodng la san phim phong hod cla dd ndi ma trude do thuge cau
tao dd ndi.
Hat khodng duge chia thanh;
a) Nhom hat cat: 0,05 <d £ 2 mm;
b} Nhom hat bui: 0,005 < d £ 0,05 mm:
¢) Nhom hat khoang thi cap: d < 0,005 mm.

Nhoém hat khodng thie cip thudng 1a cic hat sét duge hinh thinh twrciac hat khoang
s cap trong qua trinh bi nghién vun v chuyén hoa vio moi trudng co cac dicu kicn
nhiét dong e hoc hoan toan khic v6i moi trudng cua hat Khodng so cap. Trong dicu
Kien moi trudmg mai. cac hat khodng thit cdp bl thay doi vé thanh phan hod ciing nhu
ciu trie tinh thé, DAt sét khong chi chita cac hat sét ma con ¢d cac hat 16n hon v noi
chung né 1a mot hén hop da khodng.

Do rong cuia dat (n)

Pay 1a mot chi tiée quan trong cba loal dat hat nho va ia chi s6 xuat phit dan vn
dat hat Ion.

Do rong n 13 thé Lich tit ¢ cdc 16 réng chita trong mat don vi thé tich dat:
. I_ul ~ Tra
T

n (1.4

Trong d&:
v - Ui trong ciia dat hay con goi 1a trong luong riéng cua cde hat ran tfc cot dat:
vy, trong lugng thé tich hat dit hay trong luong cdc hat chia trong maot don
vi thé tich dat.
Ti trong dat thay ddi trong pham vi 2,65 + 2,77 g/em’. Néu vong dat chita cic

oxit kim loai thi ti trong 7, ¢6 thé 61 3,5 g/em’, thdm chi I6n hon. Ngwoce lai, néu dat
chifa cde hop chit hitu co thi ti trong dat giam xuong.
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PE danh gid mitc do chit hay xop clia ddt, str dung Khdi m€m hé 6 xong (&)
(1.5)

hOi-:_-IC & = J"I:! ?(I]LI
I-n Tt

Do am ¢ha dal (W) - 1a ti s6 phan tram gilia trong lugng nudc (Q,) chita trong cac
[ rdng clia mot dop vi thé tich dat so vai trong lugng céc hat dat (Q,,,) trong the tich do:
(1.6}

&- 100, (%)

It

W=

N¢w dit bio hoa nudce hoan todan, thi
_ _ b

Qn_ o —="n- )

{+g

Yu £ . ‘Yu -

(1.7

do do W =W, = -
(L €lpe Y

Trong do: v, 1a (1 trong nudc.
Mic ngam nudc, cdn goi la hé s6 bio hoa nude G, 1a t 18 nudce chira tong cic 16

rong cua dat:
(1.8)

G =W/W,,

Néuw G = 0, moi trudng dat 1a mot pha - khong cé nude. Trong trudng hap nay
hone ké dén mol rudng khi, bdi vi khéng ¢é nude thi anh hudng khi dén tinh chat d

ii ril nho.
NEu G - L. moi trudng dat 1a hai pha, gém dit v nudc, trong do cic 10 rong chira

diy nudc - 1ie bao hod nude.
Cac truomg hop khic: 0 <G < | - méi trudng dat 3 pha.
Trong lugng thé tich caa dat w nhién (y,} 1a trong luong cac hat dat clng v nuisc

trone mot don vi thé tich dat trong diéu kién tu nhién
Ya = Y T (1 + W) (1.9
Pl & teane thdi am tu nhién thi trong luong the tich cha dat (y,) con got la dung

trong dal tr nhién.
Né&u cac 16 rong clia ddt chita ddy nudc thi trong lugng the tich ctia dat goi la duny

rrong dat bao hod v,
(1.1

ﬁfldh - r\r"dk + n’Yn

Trong dé:
vax - dung trong dat & thé kho (khong ¢6 nudc);
ti trong hay dung trong cta nudc (trong lwong khi hoa 1an trong nude rat
) A i aC o

" R . v
(1] N -
nho so voi nudc nén xem U trong nude bang dung Urong nuoe)
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Pai v dat cat va dat hat [6n st dung hé 6 do chat luong déi 1

[
II!T 11k (111
H

“max T Fgin

Trong do:

Emin - CAC hE $6 1Ong Ung vai cdu uriic dat ¢d gidi han 1ol xop nhat vi
chat nhat;

€

TN

& hé sa rong thuc t€ cia dat dang x¢ét.

Bsi véi nhitng dap cao véu ciu dit ¢ hat 1én phai duge dam chit dé chi so
I, 0,9, con dat cdt yéu cau d6 chat 1al,=0,66 = 1,0.

Kha nang ddm chat 161 da phu thudc vao ciu tao thanh phin hat cia dat. Vai
ddl cudl sO1 ¢6 the dat v, 1d1 2,1 - 2,3 gfcm’ néu ham luong hat ¢& d < Smm chicm
20 + 30%. V&i hén hop da ndi ¢6 thé dam chat dé v, = 1,8 « 2.2gfem”, ddl sét ¢6 lin
cac hat tho (¢ nén tram tich) v, ¢6 thé 1612.3 - 2.4g/cm’. Truong hop nity goi |3 be tong séL.

Kha niing dam chit cho phép d6i vai ddt ¢on phy thude vao do am cia dat. Vai dé
am goi & (61 v € dat duce do chit t81 da cia dat ing vél maéi loal dam va s 1an dam
o1 uu.

oL v6i dal sét, K. Terxaghi dé nghi phan biét trang thai s¢t (hanh 3 loai: cing,
deo v chay.

120 am (4o ngdm nude) cla dat sét it trang thai sét nay sang trang thdi sét khic
201 [ g han sct (gidi han Aterberg). Vi duy, do am tir trang thai dat cing sang déo goi
la pidi han lan (W), tr trang thdi déo sang chay goi la gidi han chay (W), Chi s0 déo
(W, la

W, =W_-W, (1.12}

Chi s déo ¢6 ¥ nghia dé danh gia chi tiél trong nhém dat sé1, cu thé neu
W,z 17 - ladatsé, 7 < W, £ 17 - dit 4 sét, W, < 7 - dat 4 cat.

1.2.3. Tinh thdm n dc cua dat

Tham nude 1a mot tinh chdt quan trong cita dat, [A chi tidu xem x61 6 nén hay
khong nén st dung loai dit dé d¢ xay dyng dap dat ciing nhur cic két cau ctia dap nh
vat thodt nuée, bo phan chong tham, v.v...

Chi licu dac trung cho linh thim nudc 1a hé 6 tham k. C6 ba phuong phip xic
dinh h¢ so tham: nghién ctiu thue nghiém & hién truong, nghién ciu thi nghiém trong
phang thi nghiém v phuong phdp giai tich 104n hoc.

Phuong phdp gidl tich tién hanh theo nguyén tic phan tich tinh chat co hoc ciia ditt
d¢ tim mai lién hé cha no v kha nang tham nude. Bidu thiic todn cla hé 5o thaim ¢é dany;

k, - Cgv- —k, — (113
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Trong do:
(., hang s6 phu thude kich thude 16 1'5hg va dudng kinh hat;
g - el 16¢ trong luc;
v - hé 6 nhét dong hoc;
d - dudng kinh hat.

Bang 1-2. Gid tri hé sé thdm cia cdc loai ddt k,

K, cmis ~ Loai it

Loal dit

= . A

Cong thie (1.13) tuy don gian vé cdu tric, song lai rat khé st dung trong thue t¢,
vi diding kinh clia hat dat thay déi trong pham vi ldn. D81 véi ddt cdt. nhiéu tic eia
nghién ctu da dé nghi cic cong thic ban thie nghiém.

1.2.4. Tinh bién dang cta dat

Duéi tic dong cha cic tai trong nhu Juc ddm nén, dp luc cla lop dat ben wén, dp
lue nude, v.v... khdi dit sé bién dang do su dich chuyén cic hat.

o1 vor dat hat I6n, nguyén nhan chinh dan dén bién dang 1 hién tuong v hoac
gy cice poc canh khi cde hat co sat vdi nhau.

Vi dat cat, bién dang dién ra do sy chuyén vi twong doi dé sap x&p lai ciu tric
hat va do v& vun.

1 by
3
L
O
T
R
R
-y
1 T
e e
Y
L i ™
.
VL
[k
o a

Hinh 1-6. D6 thi quan hé bién dang thé tich cua ddt

Bi¢n dang con duge phan chia thanh bicn dang thé tich (cé sur thay déi vé thé tich)
vi bign hinh (c6 sif thay déi hinh dang nhung khong thay déi thé tich).

Doi véi dat i, khi ¢6 bién dang thé tich thi quan hé gifta Gng suat trung binh
G, +O,+0

Fs . +ar 4 Py st - R -~ -
(o —_— ) va bién dang (e = ¢, + ¢, + ¢,) ¢é thé hiéu dién nhu trén hinh 1.0 4.
dudmg 1.
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Quan he¢ gita bién dang va tng suat trong dat duoc mo ta bang cac bicu (thue odn
hoc, trong d6 ¢ phudng trinh ham s6 mi:
1

€. —a" (1.1
L2,
Trong dé:
i, modun bién dang (hé tich dng vai o = 1;
n - chi 6 ma cia duding cong;
hodc dang ham e mil:
[ba] -~ el
e e [l - exp(—ﬁ.U)] (L.13)
Trong do:
¢” bidn dang thé tich, khi ¢ » o5 tuong tng s& la ti trong cla cic hat dat:
2. - h¢ 5o thue nghiém.
Ngoai hé 56 rong, ngudi ta con sit dung h¢ s¢ nén (a) Jam chi ticu dac trung va co
thé duge xdc dinh cho méi doan di dugc tuyén tinh hod ciia ham thuc nghicr
£ = f{o) trén hinh 1-6 b nhu sau:

8] —E

T i

A, (1.16)

o, Oy

BPudng cong & = f() cang duoc chia nhd thanh nhiéu doan thiang (nhat 1a ¢ khu
vuc ap lue nho), thi gid tri a, cang md td chinh xdc quan hé coa dutmg cong thie
nghiém.

D¢ don gidn tinh todn ¢6 (hé ldy ¢ = 0. Khi d6 cic doan thing st 1a cdc day cung
{dutmg dat doan uén hinh 1-6 b

Bicn duang hinh thé hay goi 1A bi€n hinh (2 qud trinh thay déi kich thude mot chién
khong ¢6 su thay déi thé tich.

Bang phuong phip thue nghiém tén thict bi chuyén vi trua, naudi ta di xac dinh

dugce quan hé bien hinh theo cong thife sau:

o -2 (1.17)
' h

Trong di:

Al - chuyén vi ngang khi truot;

h - chiéu cao mau dat thi nghiém;

& - dai luong bicn hinh.
Vi chicu cao mau dit thay déi it so véi A/ cho nén bién hinh duge dic trung hang

dan luong Al
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1.2.5.C dng dd cua dat

Cutiyg dd cua dat 1a sic khdng cat - 13 dac trung ©o ban cha dat d¢ tinh todn va
thiét k&€ cac cong trinh thiy, trong dé ¢6 dap dat.

Tham s pho bién duge st dung 1a diéu kién bén Kuléng (dugc tic gid dé nghi
vao nam 1773 )

T, =G, g0 +¢ (1.18)

Trong dé:

G, - ing suat phap trén mat truot;

T, - Ung sudt ti€p (cat) lén nhat ¢6 the rén mat truot;
0 pdc ma sit trong;

¢ lwre dinh.,

Bicu thic (1.18) la dinh luat vé ma sdt, thé hién kha nang chéng truot cua dat b
nha lue ma sat va lye dinh gitta cc hat. NEu trong dét ¢d nudc nhin mot phén tai trong
ngeal (hién wwong nay dién ra trong thdi gian khd dai & meéi truong dat sét khi cd i
trong tinh va xay ra va1 moi loai dét khi ¢d tai trong dong), thi chi can xét dén ting sut
phap trong ¢ét dat. Ung sudt phdp trong c61 dat goi 1a tng suat hicu qua (e}, ap hee
tong nude goi L dp lye k& rong (P,) hay dng suat trung ho (o,).

Ké ti ap luc ke rong, diéu kién bén Kuléng ¢6 dang:

T, = (0“ - Pr)tg(p + ¢

hodc T, " Outgp+cC (L1
Sur phit trién va tdng quit hod dinh luat Kulong 1 diéu kién bén Mor (1914):
SINQ = = (1.20}
o, + G, +2c.clgg
Trong da:
o, va o, - tuong (mg 1a cdc tng sudt nén chinh }dn nhat va nho nhat.

Theo diéu kién Mor, sy phd huy dat s¢ xdy ra khi goc léch 0 cia tong hop lue so
vl dudmg thang vudng géc véi mit triot bang gée ndi ma sit o.

Bicu thiic (1.20) cho thay chi ¢6 Gng sudl phip chinh 51 da vi (81 thidu ¢d quyet
dinh dén dié¢u kién bén, tte do on dinh cha dat.

Néu trén hién doé quan hé tng suit (o, ©) v& dé thi mo ta dmmh lual Kulong
{hinh 1-8 a) r6i sau d6 v& vong tron Mor thi ta thdy rang cic diéu kicn Kulong vi Mor
La (rung hop, vi the biéu thie (1.20) con goi 1 didu kién Kuléng - Mor.

Theo k&t qua thue nghiém cia nhiéu nha nghién cdu cho thay:

1) Ung sudt chinh trung gian o, cé anh hwéng ding ké dén sic khing iruot cia dat
(o the tor 107);
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2) bubng bao cdc vong Mor phan 16n cé dang dudng cong, nghia la o . f(a).
trong dé khi o tang thi ¢ cd thé gidm téi 157, didu niy thudng gap & dat hat 16n:

3) Ngoai tham s6 Lode - Naday (A) vA cdc yCéu 10 khdc, duong dat tai <6 anh
huong dén dd bén cha dat, ¢o thé ting hay gidm 15i 2 : 4.

Hinh 1-7. Cdc ftng sudt (07 han khi truot

ay Két qud thi nghiéin irén thigt bj truot [t~ (o))

vatrén finh k€ nén ba chiéu [t = f(o,, 64)]:
by Mat phing I¢ch: 1, 2. 3- phuong chia cdc truc chinh.

Nhing nhan xét néu trén ¢é ¥ nghia 1én trong nghién cdu, wy nhién trong thie ¢
hién nay ngudi ta van st dung di¢u kién Kulong - Mor, vi né daon gian v sai 6 tinh
todn la chap nhan dugc.

D¢ khic phuc han ché theo cdc nhan xét ¢ wén, ¢6 thé diéu chinh bang cich cho
© 4 const va ¢ ¥ const. Trong trutng hop nay, cde gia tr) ¢ va ¢ duge cho & dang bang

phut thude vao @, ¢, hay o,

aj bt

L

Hinh {-8. D6 thi quan hé bién dang cia ddt (a) va sitc khang truot phu thugc fing
sudt phdp trén bé mdt truot (I, 20,9) theo 56 liéu nghién ciru thuc té (h)
- dap dat cudi so1 Infernilo (d < 5 mm ctuta 40%y;
2- hén hop dd ndi andehit (d < 5 mm chita 5 0 8%);
3- hdn hop dd ndi loai da voi (d < 3 mum chira 126).
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Qua trinh bi¢n dang cua dat ciing nhu cdc vil ligu khde gém ba giai doan chinh
(hinh 1-8 «):

Gial dogn thit nhdr xem bién dang phu thuoc vao tai trong theo quan hé tuyén tinh
{doan OM tr¢n hinh 1-8 a). Dudi tdc dung ngoai luc cac hat dat sap x€p ép chat vio
nhau tao sir ¢ két, do réng cua dat giam, khoi dat giit & the 6n dinh.

Citai doan thir frar dudng quan hé bién dang S ~ I’ 1a dudng cong (doan MN).
Cac hat dat ¢6 sy chuyén vi ddng ké. Day la giai doan qua do.

Giai doun thit ba dac trung bing su dich chuyén dot bién clia cic hat ddl va gay ra
su phid hity ket cu cia khdi dat. Diém N twong (mg kha nang chin tai hay cudng do toi
han cua dat. Khi i trong dat gia trn Py thi sau d6 mice di khong tang thém tai wrong.
nhung cic hat ddl van tiép tuc chuyén vi cho tdi khi cac Idp dal truot leén nhaw. Cong
(rinh trong trudng hop nay bl pha huy. Tir d6 thay rang sy lam viée binh thudong cia dit
la & giai doan mot, vi vay tinh todn on dinh cong trinh dét duoc thue hicn cho giai doan
thit nhat.

Po1 van dat da hat Idn thudng khong sit dung cde chi s6 ¢ va ¢ dé ddnh gia cuong
do vt hien, vi dudng bao cde vong Mor la dudng cong. Trong trudng hop nay dimy gdc
truot y duce xde dinh tie bidu thie (1.20) véi didu Kién ¢ = (1. Gid w1 coa w déi véi da
cudl long song dung cho dap Infernilo (I, = 0,9) va hon hop dd ndi andéhit duoe aidi
thidu trén hinh 1-8 b.

Pai lwong w phy thude vao Gng sudt cd thé xdc dinh theo cong thite clia P

Goocdienko:
e e T,
Béi v cudi son: W, =W, Slg- (1.21)
G,
s T, .
Dot vai hon hop da ndi: w, =w, 9lg-—* (1.22)
o,
Trong dé:
W, - goc trugt khi ¢, — 0;
26,6, VI
5, = —-—-° .- Ung sudt phip trén mat truot;
O +6;4 '

i, = 0,2 MPa.
PO1 vdi dat cudi $0i, nét dac trung 13 sy 6n dinh cac tinh chit co li, di & dia diém
nao (rén hanh tinh trd; dat, ngoai trir dat d4 cudi phong hda thude cdc ving bac thém.

Mot diém khdc can luu ¥ 1a hén hop dd nii ¢6 stc khang kém hon cudi soi khi

chiu tai trong (¢ ) 16n.
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1.2.6. Yéu cau ddi vdi nén dap dat

So voi dip be ong, dip dit khéng yéu cau chat lugng nén quéd cao vi tai trong
phan bo tir dap xudng nén nho hon nhiéu, gradian trung binh ciia dong tham ciing nho
hon. Hay 14 loi the va uu diém cia dap dat so véi cdc dap khic, cho phép sir dung rong
ral ¢ciac loai nén véi chi phi Xt i nén it ton kém hon.

Nén déd chic duge xem la 6t nhdt cho moi loai dap; doi véi dap dat thi chi cén
chi ¥ dén vin dé ndi ti€p day dap dé khong xay ra hién tugng thim 1i€p xiic ting cuime
& phan nay. Nén da bj phong hda, nit né nhidu, dac biét 13 nén da voi ¢d hicn tuong
Karst can phai ¢4 bién phép xir [i chéng thdm d¢ (ranh sy mat nudc it hé chira (st dung
cac bign phip khoan phut vita sét, vira x1 mang v.v...). Ngoai ra, n¢u mifc do phong hoa
ndt n¢ Ién can chi ¥ kha nang lin khong déu theo hudng ngang (doc theo phuong dong
tham} va hudng ding.

V&i nén dat, ty theo tinh chat cu the cua loai nén ciin ¢é cdc x\ Ii thich Gng:

Bac bo Iép dat thae vat, phong hda vA mém y&u ¢ bén trén dé dap ticp xic véi nen
duvie 1ot hon, rdnh dong tham ting cudmg & dudmg vicn day dap.

Néu nen 6 dat hat bui, dat min hoace sét ngam nude c6 kha nang xuil hién dp lue ke
rong trong qua trinh th cong dép lam cho sic chéng truot ciia nén hi giam dang ké.
thi phai xay dung hé théng ticu thodt nudc trong nén dong thoi han ché tac do tang
chiéu cao dap trong quaé trinh thi céng.

Neén cé than biin van c¢6 thé xdy dung dap, néu mirc dé phan giai ciia than biin nha
hon 50%. Vin dé cin luu § & day 1a hién twong ldn khong déu, do dé can kidm ra
tinh todn a¢ co bién phdp x Ii lin khong déu.

Nén ¢6 ede chal hiu cos ngudn gde dong vl hay thue vat can duge don sach. dac hict
néu Iop hitu co nam doc nén tir thugng luu xuéng ha lun (trinh déng tham (ap trung
va ting cudng lam xéi 16p dat hitu ¢g dan dén mat 6n dinh cla cong trinh). Neu 1dp
hiu co kha day va kho ¢6 kha nang don sach hét thi phai x4y dung mén chéng (ham
cat ngang qua l&dp dat hitu co dé tranh x6i ngdm. Irudng hop dat hitu co hinh (hinh
dudt dang cdc 10p ding thi can chd ¢ dén kha nang hin khong déu v ¢é bién phap
phong chéng Lin khong déu. Néu dat hitu co ¢4 dang cac cot thang ding vai tong
di¢n tich nho bon 15% dién tich ddy dap va dugc phan bd déu thi khong can phai
don sach.

Nén ¢6 hiam luong mudi hoa tan qua 5% theo trong luong thi ¢an phai dp dung bicn
phap chéng rua tréi cac mudi.

- Nén thudc loai dat 16t (hoang the) s€ bi ldn nhidu khi ngam nuGe, do do chi xay

dung dudc dap thap va phai chd ¥ dén ldn khong d¢u dé ¢6 bién phap xir 1i lan ngay
trong gl doan thi cong {cho dit nén ngdm nude va lin trude khi thi cong dap).
Nén cdt, cudi s6i ¢in xtt I chong thdm va chdng x6i ngam. Néu nén ¢é cau tao 16p
hén trén Ia dat it tham véi do diy nho, phia dudi 13 dat ¢é hé $6 tham Ién (cit, soi )
thi phai ¢é bién phdp chdng thdm va chdng x6i ngam cho 16p nén ¢ phia diedi
(st dung cdc loai man chdng thdm hodc dap san trude va san sau <6 I6p gia i,
lam gieng thodt nude tham, v.v...).
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1.3. CAU TAQ MAT CAT NGANG CUA PAP PAT
Khi thici k& dap dat, can lya chon xdc dinh mét cat ngang cOa dap theo hai diéu kién:
1) Pam bao dap lam viéc on dinh trong moi trugng hop:
2) Khoi lugng vit liéu dap biéu thi qua cdc mat cat ngang La kinh t& nhit,
Mit cat ngang cia dap v¢ 10ng quat phu thude vao loai dap, chié¢u cao dap. tinh
chit dat coa dap va nén, diéu kién va phuong phdp thi cong dap, dicu Kién van hanh
khai thac dap.

1.3.1. Binh dap

Cao trinh dinh dap duge xd¢ dinh can ¢t vio cao trinh muc nude tinh wan & hd
chia, Pimnh dap phai cac hon muc nude tinh todn mot 1 56 goi la d6 vuot cao d tinh
theo cong thife sau;

d=h,+Ah+a (1.23)

Trong dé: by chiéu cao séng leo [én mai déc do tac dong cha gid:

Ah - d6 dénh mit nudc do gid gay nén;

a - do du tr& vé chiéu cao cha dinh dip (xem phin (inh todn séng
do gid). Po du trit a doi voi dap dat cip bat Ki néu khi bi hir homg
gay ra su ¢ ¢4 tinh tai hoa, thi duoc 1dy khong nho hon 0.5m,
Néu chitu cao dénh thém cua séng leo (Ah) nho, hoic tong eid i
th, + Ah) nho hon 0.5m, thi 18y a > 0,5m.

Tinh d theo ¢ong thie (1.23) duge tién hanh cho hai trudng hop:
1) V&1 myce nude thuong luu la mye nude dang binh thuong (MNDRBT), s6ng aio
1&y tan sudt theo bang 3-3.
2) V&i muc nude thugng luu 1a mue nude gia cudng (MNGC) theo tan sudt tinh
todn phu thudc vao cap cong trinh (cdp cia dap), séng gid binh thudmy, (505 ).
Cac trinh dinh dap s duge chon theo truong hop bat Igi nhat, nghia 1a tuong hop
tong cao dd myc nude tinh todn cong véi do vuot cao d, cé gid tri lén phat.
Néu trén dinh dap xay dung wing chin séng 6 da do an dinh d¢ hal séng ra phia
hé. thi dai lugng d duge ké tit muc nude tinh todn dén dinh tudng (xem hinh 1-9 b).

Hinh I-9. Sv do tinh todn cao trinh dinh ddp dat
ay Khong ¢é wong chan séng; b) C6 tudng chan séng:
I- myc nude tinh tinh todn; 2- dudng trung binh cta mat nude khi ¢é song:
3- dinh dap: 4- dinh tuting: h v & - chiéu cao séng va budc song.
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MOt @ nude phuong tay vi My thudng tinh do virgt cao d theo cong thiie:
3

d=0,75h+ -2 (1.24)

2¢
Trong doé:
h - chicu cao séng tinh theo cong thitc Stevenson (xem phan tinh séng);
v, - 10c do séng, xdc dinh theo cong thite Gaillard:
v.= 1.5+ 2h, m/s (125

Chiéu cao tudmg chin séng theo géc dé m¥ quan va van hanh dap thudng 1ay trong
pham v1 1.2 + 1,5 m. Liic nay cao trinh dinh dap duoc ldy bang cao trinh MNGC cong,
vai do du trir 2’ phy thude vao cdp cong trinh. Tudng chian séng cho phép giam ducc
khoi luong vat lieu dap, do dé ¢6 thé xdc dinh phuong dn tuding theo tinh (odn so sdnh
Kinh (& - ki thuat giita chi phi tudng va khoi lugng vat lieu diap duge giam do ¢6 tudmg.

Can luu ¥ la khi tinh todn cao trinh dinh dap phai ké dén hién twong Lin cua dap
va nén trong qud trinh khai thdc, vi vy phai cong thém mot do cac bang gid tri hin theo
tinh todn lin déi vdi giai doan van hanh dap.

Chi¢u réng dinh dap duge xdc dinh cén o vao loai dap, vao so dd 16 chic hi
cong (dam bao cho cdc phuong tién thiét bi thi cong hoat dong binh thudng véi nang
suat va chit lugng cao) va yeu cau khai thde dap sau nay.

N¢u dinh dip ding lam dutsng giao thong (duong 6 t6, dudng sat) thi kich thude
b¢ rong dinh dap 1ay theo cap dudng giao thong.

Mat dinh dip duoc lam v&i dé ddc i = 0,03 va ¢o ranh dé thoal nwde e (xem
hinh [-10).

Srie el
Hinh 1-10. Vi du vé cau tao dinh ddp
I- tam bé tdng ot thép gia co mai dap: 2- dng thoat nudc:
3 tudmp chéan séng: 4- ranh dit cap: 5- bé réng nhua:
6 cot mae ranh gids dudng 0 10: 7- 1dp nén duding bing cdt - dd cuoi.
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Ciu tao mat dudmg (mat dinh dap) duge lam theo tiéu chuan dudng thy thuoe vio
cap dudng giao thdng,

Né&u dinh dap lam béng dat sét thi bén trén phu mot I&p dat khong dinh dé bao v¢
ddt sét khang bi kho nit.

Khi khong cé nhu ¢du giao thang va dinh dap chi thiét k& theo cau tao (theo dicu
kién thi cong), thi bé rong 161 thiu cla dinh dap phai khéng nho hon 3 m dor vt dap
thap va khong nhd hon 6 m d61 véi dap trung binh va cao.

Chidu rong dinh dap con ¢6 lign quan dén do 6n dinh cta dap vA cdc mdi doc.
trong d6 ¢6 oén dinh thim va ton that thdm, vi vay can tinh todn ki€ém tra tong thé mat
cat dap theo cdc tieu chudn 6n dinh va thdm d¢ quyét dinh kich thudc cudi cing coa dap
{bao gém kich thude dinh dap).

Theo s6 lieu theng ké bé rong dinh dap cla gan 240 dap dat da xay dung trén the
gi6i thi chi¢u rong t6i thiéu b,,, ¢lia dinh dip nam trong khoang b, = Q.11 trong do
14 chicu cao dap.

Ciing theo so licu (hong ké tinh dén nam 1960 & M§ da ¢ 28 dap dal by hu hong
do nude tran qua mat dinh dap (chiém gén 40% s0 dap bi hu hong), do do thuong lay
chiéu rong dinh dap 1én hon vai muc dich tranh nudce tran qua dinh do séng.

1.3.2. Mai déc chia dap dat

Trong giai doan thigl k€ so bo mdi dd¢ coa dap duge lay theo kinh nghiem xay
dimg vA van hanh cic dap ddl ¢ didu kién twong tr. Gid tri cua hé so mdi doc
(m = clga: o - goc nghiéng cia mdi doc so véi mat nim ngang) duge chon dé xay dung
dap s¢ can ¢ii vio tinh 1odn on dinh (chéng trugt va on dinh tham) clia cdc mai doc cang
nhur clia dap noi chung, cd ké dén yéu 6 kinh (€ v an toan theo quy dinh.

Gié tri so bo clia hé s6 mai dac dap dat dap 18y theo bang 1-3.

Bdng 1-3. Gid tri so bé cia hé s6' mdi déc ddp ddt dap

| e T P
‘ Chiéu cao dap, (m) ’ B ang| " : Hal u

. < .  ——— e - _“ - JE— l — PR | I -
‘ - ‘ i

1.3.3. Cadap

D6 va dap ¢6 chidu cao trén 15 m o6 thé chia dap thanh mot 6 phan (méi phan
¢6 do cao All = 10 + 25 m) va lam mai doc vd1 m, giam dan tir dudi day lén dinh dap.
Nhu vay s& tiét kiém duoc khdi luong vat licu nhung van dam bao méi déc on dinh. Tai
cdc vi tri ddi mai doc Jam co dap - 12 doan nam ngang cd be rong b, duge su dung nhu
cde dudmg thi cong hodc stta chita gia ¢6 dap, dong thal con lam tang on dinh che dap,
tao diéu kién dé thodt medic mua v gidm toc d6 dong chay do mua, han che€ x6i 16 mi
dée (nhit fa mét ha lau).
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1.4. GIA ¢O MAI DOC CUA DAP PAT

Mii ddc cua dap dat chiu nhiéu tic déng khdc nhau nhu song eid. dong chiv.
nudc mua, hoat dong cua cdn tring hodc cdc dong vat séng trong moi trudng hang
hoe v.v..., vi viy cin duge bio vé dé khong bi sal I hay bi phd hoai.

1.4.1. Gia c6 mai déc th gngl u

D¢ bao v¢ mal déc thugng luu thudng st dung cdc két ciu gia cd khic nhau nhu
lGp d& do, di 1at khan (khéng cd vita xay) tim bé tong, bé 16ng cot thép, bé tong nhuya.
v.v... (xem chuong Két cau gia cd mdi doc dap dat da va cong trinh thiy).

bai voi nhiing dap thap va khi ¢é luan chimg thich ding ¢6 (h¢ lam mai déac thodi
khong co lap gia co hoac ding K¢t cdu gia ¢6 nhe nhu ddt - xi mang hay 16p cudi soi
dd dam. Gia <0 bing da xay khan doi hoi nhiéu nhin luc thi cong va phy thude vio
chat lueng tay ngh¢ cua ngud thi cong, do dé hién nay it duoc sit dung.

Pham vi gia o6 duge 18y nhu sau (hink 1-11):

Gt han trén ciia 19p gia ¢d ¢d ban 1a tr muce nude dang binh thidng (MNDIBT)
comg van chicu cao song leo (h) v do dang (Ah) coa muc nude tinh do da pié (¢d
licu dé nghi 1ay wr MNDBT + 0,8h, +Ah), nhung khong thap hon muc nude gia cuinig
(MNGC) hay con got la myc nuée kiém tra (MNK'T). Phia trén I6p gia ¢d co ban [ lép
v ¢ nhe kéo tdi dinh dap.

MNBTR [1z + C.Am)

¥

Hinh I-11. So do pham vi gia cé mdi thuong Iuu

1- tang dém nam dudi [9p gia c6: 2- gia ¢6 nhe: 3- pla o8 co ban.

Gidn han dudi cla gia co co ban 18y thip hon muc nude thap nhit trong hé chiia
(thomg thutmg Ta muc nude chét - MNC) mat dai lugng bing do sau phan gidgi (1,) hoac
bang 2h,. . frong d6 hy, 1a chiéu cao séng dng v6i 1an suat 1% Dydi 16p gia oo
co ban lam gia co nhe {cau tao nhy tdng loc ngugce) t6i do siau 3h so véi muc nude chét,

Gia co co ban 12 loai két cdu bao vé mii doc duge xdc dinh bing tinh todn.

1.4.2. Gia c6 mai déc hal u

Mai ha luu cia dap dét duge gia 8 dé bao v¢ chong x6i 16 do nude mua. Ricne
phan chan mdi doe dap dat & khu vyce long séng con duge gia ¢d dé chéng sat 19 do
song va anh huong dao dong muc nude ha luu. Phan gia 6 & day thudng két hop vii vat
thodl nude cua dap (6 dang lang tru da - xem cic k&t cau thoat nuéce).
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Bién phdp gia ¢ mdai doc ha luu cua dap dat duge thuc hién bing mot trong hai
hinh thie:
- Phu mot 16p da dam hoac cudi soi diay khodng 20 em 1én toan bo mai dac:
- Phu moét 16p dét mau (khoang 5 + 10 cm) 161 trong ¢o trén dat mau.
Dap di do hodc dap dat ¢é mai doc bang vat licu hat tho nhu cdt soi  da dam - cat
cudi, vy, thi khong can ¢o 16p bao ho bén trén.
Bap c¢é mdi déec bang ddt hat sét hay dat hat 16n (dat cdt), trude khi trong co can
rat mot 16p dat mau.

Hinh 1-12. S0 do I6p bdo hé mdi diéc ha heu cia ddp ddt
hdng trong co trong cdc 6 c6 rdnh thodt nuée mia

1.5. VAT CHONG THAM (VCT)
1.5.1. Nhiém vy ca vat chdng thim

‘Trong dap dat, vat chong tham dugce xay dung theo yéu cau va nhiém vu sau:

1y Giam luu luong thdm (duge xem 1a (6n that nude do thim) qua dip va cong
rinh ndi chung;

2} Ha thap dudmg bao hoa tham dé tang an dinh cua méi déc ha luw: déi véi vimg
¢ kha nang nude bi déng bang vie mia dong thi viéc ha duong bio hoa con ¢d Lic
dung chong su truong nd dat c6 thé phd hoai ket cau dap;

3} Giam d¢ dac cua dong th&m, do dé tranh duge hau qua bién dang dat do tham
nhu xdi ngam, X6i ticp xidc hay dun dat, vy

Trong than dap, vat chéng thdm dugc lam dudi dang 181 giita, twong nghiéng va
sin trude bang cdc loal vat liéu dat it tham (nhu dat 4 sét, dat sét. doi khi 1 dat & ot
hoic than bun), hode bing cdc ket cau khong phai I dat, kicu man vi wdng chong
tham (nhu tudng bé tong va bé tong cdt thép, bé 10Ong nhua dudng, wong cir kim loai,
iy ol bang 2d hay chit déo).

Néu nén dap la dat it thdm thi nhimg loai két c&u chong thim trong than dap duoc
cam vao nén ¢ do sau can thiét (theo tinh todn) nhim dam bao su chéng thim 15t
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Néu nen dap la dét ¢é hé s thadm 1dn thi cdc ket cau chéng tham & than dap duoe
kéo dai vao trong nén, hoac xuyén gua tdng thdm nude cda nén néu chicu diy coa tang
tham nudGe khoéng 1on, hoac lam ¢ dang treo néu nén tham <6 d6 day kdn (xem hinh | |
va 1 23

Loai k¢t cau chong tham dugc chon tuy thude vao loal dap. chiéu cao dap, didu
kicn dja chatl nén dap, kha nang vé vat lieu xay dung va diéu kién thi cong.

1.5.2. Vit chéng tham (VCT) bang dat

Vit chong tham biing dat thudng 12 loai tudng nghiéng két hop véi san trude. khi
nen dip 1a dat tham nude ¢é do day lom hodc dang 161 gitia thang dimg.

‘Theo dicu kién dap va ddm nén (hi dat 4 sét la 6t nhat, ty khd nang chéng tham
khong bang dat sét. P61 khi ngudi ta st dung hén hop dat sét trén voi cat hay véi dat
hat the KE ca ddt dam san c6 hé s6 thim K, < A.10* cm/s. Ngodi ra, trong trudng hop
thigu dat sér v & sét ¢ the dung than biin v&i dé phan giai khong dudi 50% v do am
80 : 85% dé lam tudng nghiéng, song cdn cé luan chiing thich déng vé kinh t¢ ki thuat.

Kich thisde tudng nghiéng va 161 duge xdc dinh can ¢ vao cdc yéu 16 kinh ¢, kha
nang diap fng v¢ vat licu xay dung va phuong tién thict br thi cong. Chiéu diy tomg
nghiéng cling nhr 1ot giira duoc 1ay tang dan tir dinh dap xuong chin dap, trong dé do
day nho nhat ¢ phan dinh duge chon tuy thude vao phuong tién thi cong, thong thudng
khong nho hon 3 m.

Chi¢u day day 161 giva hay tudng nghiéng bang dat a sét, dal sét hodc be rong sél
duge ldy theo dicu kién gradian thim ndm trong pham vi tir 4 <+ 10, cd bict ¢6 the téi
J = 12 néu <o ludn et xdc dang.

Chiéu day trung binh cia 161 hodc tudng nghiéng ¢ mal cit bat k¥ ¢é thé xédc dinh
theo bidu thic:

0 =—— (1.26)

Trong dé:

O, chidu diy trung binh cia VCT bang dat & mat cit i;
h, - cOt nude tac dung tai mit cat xem x¢t i (14 do chénh léch cot nude gifta ha
phia, trude vA sau VCT & mat cat i);
(f],, - gradian thdm cho phép irung binh déi véi VCT, phu thudce vao loal dat
chia VCT va c6 thé 1ay gid tri nhu sau:
- vo1 dat a set, [I],, = 8.0
- vOL dat sét, [J],, = 12,0
Cao trinh dinh cia két cdu chong thaim khong thdp hon myc nude gia cutng co k&
dén do cao séng leo va dé dang muc nude do gid.
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Nén than dap lam bang ddt hat thé thi phai ¢ [6p chuyén ti€p tir vat chong thim
sang dat than dap. Ldp chuyén tiép (co thé 1 hodc 2 16p) ¢ két cdu nhu céc ting loe v
duoc tinh todn xdc dinh theo tién chuin cha ting loc.

bBoi vén vt chong tham loai tudng nghiéng thi phia ngoai tuong nghicng  vany
ticp xac v nude hd - ¢6 két cdu gia 6 bao vé tudng nghiéng dé chong séng. HE s6 mdi
doc tudng nghiéng cha 16p gia ¢6 dugc xdc dinh theo didu kién 6n dinh chdng truot cla
tudng nghiéng cling véi Ldp gia ¢d trén mal mai doc dap.

Vé phuang dién chdng thim va tinh kinh (€ thi val chong thdm chi co hicu qua
khi h¢ so tham ctia né nho hon hé s6 tham cta dat dap hoac clia nén tir 50 lan v 1én.

Trén hinh 1-13 gidi thicu so dé cdu tao va vi trf cia VCT bing dét loai tuong
nghiény va 101 gifta.

Hinh 1-13. Cdu tao cda vit chong tham bing ddt

a) Tubng nghiéng; b) Lé1 gidta: ¢) Hon hop wdng va 16k
8- d¢ vugt cao cia VCT trén myce nude tinh todn; 8,. 8.- chidu day VCT & dinh va ddy.

VCT loai hon hop tudng va 161 it duge sit dung vi dé b1 gdy hodc nit & doan
chuydn Uep khi (han dap lan.

Ncu 1 nén dat it thim nhw dat 4 sét, dat sét hodc & cdt thl ¢6 (he lam chan khay
bing loai dat nhu 161 gita.

1.5.3. Vat chéng tham (VCT) khdng phai 13 dat

St dung loai VCT khong bang dét chi trong trudng hop & khu vue xay dumg
khéng cd vat liéu dat thich hop nhu dat 4 sé1. dal sét, v.v... hodc thi cong dat gap kho
khan vi du dap dat s¢t & dicu kién thoi tiét mua kéo dai hay khi hau qud lanh, ¢in ri
ngan thot slan xdy dung 160 hay twong nghiéng v thon gian xay dung dap not chune,
Noi cach khdc, viee dung vat lién khong phai la dal dé 1am VCT cho dap dat cin co
ludn chiing kinh t& - Ki thuat thich dang,

VCI' dang tudng cing goém tudng bé tong, bé 16ng ¢t thép hay kim loar (tudmy,
ban cir kim loai).

Khéng nén su dung VCT dang tudng bé tong hoac bé tong cot thép hoan toin
cing nghta la khong ¢ khép néi, boi vi khi than dap b lin hoac bién dang (diéu nay
khomg thé triinh khoti) thi VCT dé bi giy hoic nit.

VCI bang tdm kim loai (ghép ngam hay hén ndi) phai duge thi cong lap dung
xong k€ ca viec kiém tra d6 kin khit ¢la cic méi néi, réi mdi dap dat.

VCT loai déo duge st dung phé bién trong dap dit gdm hai hinh thitc la ming
chdt déo tong hop - polietilen - va bé tong nhya dudng (bé tong atphan).
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Vidfr chiong tham bang bé téng arphan ¢6 vu di€m 1a do bén viing cao, chiu duge
bicin dang 16n (¢6 th¢ 161 3% chidu cao dap), song ¢6 gid thanh va thoi gian (hi cong 1dn
hon <o vél VO mang chat déo, nén duoe sir dung chd yéu & diap da do. Dot v dap dal
chi nén dp dung & vimg cd diéu kién phiic tap nhu ving o dong dit, viing khi hau bing
@id, v.v... Ngodi ra, néu bé tong atphan dat 6 méi doc dap dat thi no ¢ the ddng thii
duge cdu tao dé thay cho wding nghiéng (chitc nang VCI) va Iam nhiém vu 16p gia oo
bao vé chéng séng cho mai doc cla dap.

Loai VCT biing bé tong atphan da duge st dung véi dap cao gan 100 m (dap
Finstertal & Ao). Chiéu day 1én nhat cia I6p bé tong atphan trong céc dap da duoc xay
dyng la 1/20H, trong do H 1a c6t nude tac dung 1én dap. Bé tong atphan duoc dé theo
16p day 20 : 30 cm, dim béng cic loai dam nang dé cdt licu chui vao trong viia (¢i hal
et licu e6 the tdi 30 cm dé giam luong nhua).

So v6i VCT bang bé tong thi VCI bé tong atphan mém déo hon va gid thanh
thap hon.

VT dung 161 duoc thue hién bang cich bom ép vita (véi thanh phan ciu tao viia
vit do s¢t cha vita khac nhau) vao trong cdc hd khoan & than dap. Vita sau khi bom &p
vao than dap s¢ bit 1dp cdc khe hong cia dét, tao nén két cau chong tham nhu 61 gidia
bing it dinh hay bé 16ng atphan.

Néu vita ¢ h¢ $6 thdm Idn hon 0,1 cm/s, thi nén sit dung vita xi mang,  s¢ét vl
ham Jugng x1 mang khong nho hon 209 theo khoi luong. Néu dit co hé =0 thim nho
hon 0.1 cm/s thi stir dung vita sét - silicat, vira alumindt — silicdt, vita polime  sét hoae
vira polime trén nén nhira dau (vi du nhea hac in), v.v...

Chicu day VT 161 bang via ép ldy khong nho hon 0,111, trong dd H- ¢ot nude tic
dung len dap.

1.6. VAT THOATN GC (VIN)
1.6.1. Téng quit

Vit thodt nude 1a mot bd phin cdu tao quan trong cua dap dat dd ¢d licn
quan dén su lam vige on dinh clia dap. VIN dugc dat & trong dap va nén dap véi muc
dich saw:

[) Thu va thoat nwdc thaim qua dap va nén xudng ha luu mét cdch hi¢u qua nhat,

dé tranh cdc bicn dang do thAm nhwr X6i ngdm, din dat, day buc dat, v.v...

2} Glam nho pham vi tic dong cia dong tham, thong qua viée ha thap dutmg bio
ho# tham 1am tang dn dinh ciia mai dée ha lun dap:

3y Day nhanh qué trinh 6 ket cla dat hat sét hay dat bun, giam dp lue ké rony
trong nhirng khu vue cin thiét cia dap va nén khi ¢o dong dat;

4} Bicu chinh vi uf ciia dudng bao hoa va khong cho mit bio hoa 16 ra mai ha he
dor vai viing c6 khi hidu bang gid, nham trdnh phd hoai méi déc do truong nd
dat khi nude bi dong bang.

5) V6i VIEN be tri & ddy dap va nén dap - né con ¢6 chic ning giam dp lue k&

rong O nén va thodt nuée thdm ¢d ap ti tdng thim nude dudi nén cé I6p pha
bén trén 1d dal khong thiam.
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Cdu tao cta VTN thong thudng gém hai bé phin: thu nudc va thodt nude. Bo phan

thu nude duge lam dudi dang 1ang loc ngirge bang cdc 10p cét, cudi sdi hoac dd dam. Bo
phin thodt nude duge lam bing vat liéu o6 hé s6 thim lén nhu dd dé, dd tang, hoic cdc
ong thoal nudc.

1.6.2.

V'EN luon cd mit trong dap dat, trlr cdc trudng hap sau:
1) Ném ha hm cua dap dat lam bang vt licu ¢6 heé 56 tham lon, mit bio hoa
khong 1o ra mai déc ha luu;
2) bap dalt dat tren nén tham nude va nén déng vai trd VIN cia dap;
3) Bap co VCT dang twong nghiéng hay 161 ¢6 kha nang chéng tham 16n lam cho
luu lugng tham xudng ha heu rat nhé.
Yé&u cdu doi voi VTN:
- P kha nang thodt duoe lugng nude tham gua than va nén dap;
P)am bao ha duding hio hoi dé né khong tham 16 ra méi doc ha lun theo yéu cau
on dinh chan mai doc ha luu.
- Trutng hop muc nudce ha luu cat cao (khi thdo 10) va dudng bio hod tham 16 ra
mat ha luu thi VTN phai dam bao loai teir hién tudng dun dal & mai dec;
- Khong dé xay ra x4i ngdm dal & than va nén dap:

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

Cdu tao va bé tri VTN
Ta1 nhimg vung khdc nhau cta dap duoc sitdung cic loai VIN khic nhau.

bBéi vadi viing long song, noi chan mai doc ha luu coa dap neap trong nude, thutmsa
= ] L B oF I P b

sir dung V'I'N kiéu hé va gém cdc loai dudi day (hinh 1-14).

i)

Hinh 1-14. Sodo VTN v long song
a) VIN lang try: b)Y VIN g6 nghiéng: ¢) VTN hén bop lang try vt goi nghicng:
1- dueing bae hod tham: 2- 1Ang loc nguge; 3- lang wu da;
d - 46 vuot cao cua dinh VIIN so v6i MNITLL.

www vncohd wn wwew vnoold wvn wnw, vncald vo wwaw vncald. vn WA VITCOIG. VN e wnenld we

WA

W



weww wncold vn

weaw vncild vn

W YNCoId v www. vnoolkd . vn winw. vncold vn wenw vncold. vn Wi ool v weeres il v

B - DAY DAT DA 207

i VIN kiew lang tru (hinh 1-14 aj: Loat VTN nay ¢é cau tao phan chu yéu bang
dd do, duge két hop thi cong dudi dang dé quay dd cd tang loc nguge phue vu cho cong
tdc ngan dong 1ap song. Néu nén dap 14 dat it thAim nude loai hat min (dat sét, 4 sét. 4
cat va cit nho) va1 gradian dong thdm di ra ha luu i6n. thi tdng loc nguoe duge lam
hai phia noi VN ti¢p xdc voi dat dap va nén.

Uu diém cla VIN lang tru la ¢6 do on dinh cao vé mat chéng trugt va chong
song. Nhuoe diém ciia VIN lang tru 13 ton nhiéu dd gid thanh cao, vi vay nén sit dung
khi myc nude ha luu dao déng it va voi do siu thich hop (theo tinh to0dn kinh t& ki thuat).

b) VTN kitu goi nghiéng (hinkh {-14 bj: Trong trwdng hop khong ¢d nhiéu di o
viing xay dung dap thi st dung VTN g6i nghiéng d¢ uét kiem da. Ngoai ra VI'N adi
nghiéng duce diing O vong hai bén bdi séng dé bio v¢ chan mai dac khi mue nude [0
dang 1én. VN g61 nghiéng cd tdc dung bao vé chian mai doc khong bl trugt nhung
khong vo tde dung ha dudng bio hoa.

) VIEN hon hop lang tru va goi nghiéng (hindt 1-14 ¢j: Hinh thic VTN hén hop
duoc sir dung khi dao dong muc nudce ha luv (MNHL) ¢6 gia tri 16n, nghia 1a o chénh
léch giita mire nuée cao nhal (khi xa 1d tinh todn hodc xa 10 kiém tra) vh muge nude
thudmg xuyén & ha Iwu 1a ral 18n (AZ cé thé t6i 5 + 7 m, ¢é khi 1on hon).

St dyng VIN hén hop trong trudng hop nay (A7 ldn) s& tiét kicm duge khoi
luong dd. nhung van dam bao do on dinh cao cita VIN, dam bio kha nang chong séng
v chong din dat ¢ mai doc khi MNHL va vi tri dudng bdo hoa dang cao (thai ki x4 i),

B¢ vuot cao d, cia dinh VIN lang try trén MNHIL duge xdc dinh cin o vao tinh
todn chiéu cao séng leo va d¢ dénh mit nudc do gio, ¢6 ké dén cap cong trinh vit lay téi
thi¢u khong nhd hon 0,5 m. Déi véi VIIN hén hop thi chiéu cao dinh ling tru dd con
phii k¢ dén diéu kién din dong thi cong va lap song.

Chi¢u day cia VIN go1 nghiéng duge xdc dinh bang tinh todn, twong uy nhu ket
cau gia ed bio vé mdi dée va co k¢ dén digu kién thi cong.

Chiéu rong dinh lang try d4 dugce 18y theo yéu ciu th cong (phu thude Joai thict bi
thi cong) nhung khéng nho hon | m.

Bai vai ving dap ¢d phén ha luu khong bi ngdp nudc trong thei ki khai thac thi sa
dung V'IN dang kin, nghia la VTN dugc bo tri sau trong ddy dap (hinh 1 15).

VTN dang kin gém hai loai: hinh ong (hinh {-15 a) va hinh géi phing (hinh 1-15 b).

V'IN hinh 6ng ducce lam bang céc 6ng bé tong hodc ong xi mang amiang cé 16
thu nuée & quanh than éng. VIN duoc dat vdi do déc nghiéng tir trong mép by vé phia
long song song song vél day dap. Quanh cdc dng thu nudc cé dap ldp loc nguoc.
Cach moi doan 50 < 200 theo chiéu dai 6ng thu nude cé gieng quan trac. Mat cit ngang
ctia VTN hinh dng dudc xde dinh theo ché do chay khong dp trong dng.

VTN g6i phdng duoc 4p dung khi cin sém ha thap duting bio hoa dé tang phian da
duge Tam kho & gdn mdi doce ha luu, 1ang on dinh cho méi déc. Trong diéu ki¢n nhu vay
néu ding vt thodt nude ong doc phai ¢o (i€t dién {6n d¢ thodt nude va khang kinh 1,
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Hinh 1-15. VTN dang kin bé tri sdu trong than dap
cé phdn chin mdi doc ha luu khéng ngap nudc
a) VN hinh 6ng: b) VTN hinh g&i phang:
l- dudng bdo hoa: 2- ting loc nguge: 3- 6ng tidu nudc;
A4- ddi tap trung nude thim; 5- 8ng dan oude thim: 6- rinh thodl nude.

VIN g6i phang ¢6 ciu tao va thi ¢ong don gian hon loai éng doc.

Vi tri cia VTN ki¢u kin (ng doc hodc g6i phang) duge xac dinh can e vio véu
cdu diéu chinh vi tri dudmg bdo hod va yéu cau dam bao khong d¢ mai dac ha luu bi
tham udt boi anh hudng cia thaim mao din.

Khéng nén dimg VIN kiéu kin khi dap ndm trén nén bi bién dang nhicu.

Nhuge diem cda VTN kiéu kin 14 khd sira chita khi bi hir hong.

139 chon sau vio trong than dap d61 véi VIN kiéu kin khong qua 30 - 50% chidu
rong ddy dap néu vt liéu than dap 1 loai dat sét, va khéng qud 25 @ 30% chiéu rong
ddy dap (k¢ tr ha luu 1én) néu vat lieu than dap 1a dat cat.

o doée doc cha dng dan nude thaim tr wong VTN kiéu kin dj ra ha Lru duoe liv
trong pham vi i = 0,04 = 0,05.

Trong thoi gian gan day ngudi ta da sit dung kha phé bién loai VTN gém nhidu ting
nam ngang. nghiéng hoac thang ding dat sau trong than dap. Muc dich sit dung VI'N
nhicv tang 1a: 1) Pam bao on dinh mai doc thuong luu dap bang vt liéu it tham khi pure
nude hod rat nhanh; 2) Giam 4p luc k& rong va ting qud trinh ¢d két trong dat loai sét.

Ngoai hai loai VIN kiéu hd va kiéu kin con st dung V'IN hén hop kin vi hé
(hinh 116} v6i cau tao khdc nhau. tuy thude vao diéu kién lam viée cu thé.

V'I'N hén hop g61 phang va géi nghiéng (hinh 1-16 a) duge st dung dé giam chicu
dai doan goi phang di siu vio rong than dap, déng thoi cho phép dé dang kicm tra su
ln viee coa VIIN qua ong tap trung nude doc theo chan mai doc dap.
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Hinh 1-16. Vdt thodt nuée hon hop

a) VIIN két hop géi phang va goi nghiéng: b) VTN hdn hop aéi phang vi lang tru:
1- dutsng bio hod; 2- tdng loc nguoc: 3- da dé; 4- ang thedt nude doc clhian mdi dac.

l.oai VIEN hon hop ¢oi phang va lang tru duge dimg dé ha dusng bao hod, khong
de dudmg bio hoa 1 ra mat déc chan dap - khi ha luu o6 nude (hink 116 b,

‘I'rong trudng hop dit than dap la khong déng nhat va di hudng, rong dé do thim
nudc theo phuong nam ngang Ién hon nhicu lan so véi phuong thing diing thi sit dung
V'IN thang ding s& ¢6 hiéu qua.

Trén hinh 1-17 13 VIN b6 tri theo tang va VIN thang diing.

MMIIB e
: e

AR AT R R RTR

b MNOBT 1199 5 1266
, 3 6

ML

Hinh 1-17. Cdu tao VI'N ddt sdu trong ddp
a) bap Kanasi; by Dap Isk: ¢) Bap Vigario;
I- pia ¢ mdi doc thugng huu; 2- VTN kidu bang ndm ngang:
3. VTN héon hop lang tru va gai phang: 4- VIN gdi nghiéng:
5- VTN thang ding: 6- chot bang bé tang: 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

Bip dit, nén, bi va cong trinh bé 16ng 1a nhitng kél ciau khac nhau, vi vay khi dip
1i€p gidp voi cde két cdu ndy cdn cb giai phip néi Uép dé tanh hién wong dong tham tap
frung v tdng cudng doc theo duding ranh gidi 1ép xic, tranh hién tuong xé ngam 1ép xuc
2dy 10n thal nudce tir hd chita v cdc bién dang khéng ¢6 loi cho 6n dinh cia cong trinh.
1.7.1. N§i tiép dap vdi nén va ba

D¢ dam bdo sy néi LEp chac chin, trude hét can lam cong tic don nén. chuan bi
ho méng dé dap dap.

P61 vl nén dd, can loai bo Idp dd phong hod da bi pha huy, v& vun. loai bo lép
aluvi lang dong & cdc khe nit, 1am sach bé mat nén v.v... Cac ha khoan va ho dao dd
hhao sdt dia chat nén can duoc lap kin bang bé tong hoic vita xi mang. Khi phit hicn
cic vel niit lén trong dd cin lam sach vd (ram kin bang vita xi ming. Nhimg vat licu
chin ty nhién nhu cat 61 v.v... cin phun ép vita dé ddm bao yéu cdu chong tham cho
nén. Nhitng v&t nidt Ki€n tao ¢é phuong 1 thuong Iwu vé ha Iy 1a bat loi vé phuong dien
t6n that thdm (gdy mat nudc tic hd chita), do d6 can c6 bién phap xit H chéng tham, vi du
phun ép vita. Phia dudi cic bd phan cua dip duoce ciu tao bang vit liu ¢6 hé so thim
twong doi lon, vi dy ném ha lru bang dat cat, thi phan nén dd & dudi nd néu by niit vin ¢6
thd khong cin xr i, boi vi da c6 két cdu chdng tham tong than v nén dap dal trude no.

1Da1 véi nén dit, noi dung don nén 1 loat bo 16p phi thuc vat, loai bo 1dp dat ¢6 ré
cdy. dat bi dao x61 & cdc hang hdce cia con tring hay dong vat gam nham, v.v..

bt ¢6 ham lugng chat hoa tan trong nudc hoac cé ham luong chat hitu ca vuot
161 han cho phép ciing phai loai bo.

Phan nén nam dudi VCT cla dap khong déng chat duoc dao sau hon so i i
vimy khic,

Neu lop dat nén ¢ trén mat ¢6 cudng do yéu han vat liéu than dap, thi bién phip
boc bo sE duge quyet dinh trén co s so sanh vé kinh t& ki thudt vd&i bicn phap ting hé so
mai doc cua dap hodc bo sung Idp gia tai d€ dam bao on dinh cho céng trinh ndi chung.

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

{- than dap: 2- dudng mat ddt tg nhién; 3- duang vién ddy dap ndi védi nén va bés.

Ne€u IGp bé mat nén 1a dat dé bi phong hod, thi phai ¢6 bién phap x( If khic phuc.
Bicn phap don gian va it ton kém nhat 12 sav khi don sach bé mat nén, ticn hanh dép
ngay I&p dat than dap lén rén.

N6 Uep vai dap vat b duce lam theo mdi doc va bac hinh ring cua, tranh cdc chd
gdy khie qua ldn.
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Vi by dd doc ding, chd noi tiép can duoc bat mdi, 1am g8 hay bac (hinh | 18 b}
réi do bé 16ng dé tao bé mit thich hop cho si néi tiep véi vai dap dat. Nhig khe hep ¢
1h¢ dé vita xi mang hoac dap dat dam chat.

‘Trong pham vi ndi icp VCI va cdc Idp chuyén ti€p véi by thi do déc coa timg
dogn khong duge 16n hon 75,

1.7.2. Két cau noi tiép

Nai chung, két can ndi tiép dip véi bd va nén duoc lua chon iy theo tinh chat dat
nén va dac diém cau tric clha coéng trinh.

Khi x&y dung dap dat trén nén hiu nhu khong thdm nude nhu nén dat sét, nén da
chac thi vat ligu dap 6 the dép true tiép 1én bé mat nén da duge 1am sach ma khong can
cite ket can chong tham ¢ ¢hd noi tiép. Trong truding hop niy néu 13 dap khéng déng
chat thi chi can lam VCT clia dap ngdm sdu hon vao nén so véi cde vimg khic. Neu dap
12 ong chdt thi lam bo sung thém chan khay cua dap cim khaong san vio nén.

bicu ¢an lru y 1a phai dam chat va ki 1op dat dap noi 1iép vai nén dé chong dong
tham 1ép xic. PO am coa 16p dat nay thudng 1ay 1-3% lon hon 2idi han am (i wu.

Khi dip nam trén 16p nén tham nudc nhung ¢4 chiéu diy khong 16n thi lam tudng
rang bang ddt it (hdm nhu dét ctia dip cim xuyén qua 16p nén tham hoac néu dap c6 VT
(lwong nghiéng 161 giira) thi kéo dai ket cau VCT cla dap xuyén qua tang nén tham.

TrETT T T

Hink 1-19. S dé tuwong bién noi tiép céng trinh bé tong voi dap dat
1- dudng mép nudc thugng luu; 2- cong trinh bé tong {dap tran. nha may thay dién...):
3- VIN: 4- dudng mép nude ha luu; 5- tudng ngang: 6- wang bign doc:
7- cdonh thuong va ha luu cla tedng bién,
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Néu nén dap la dat tham nude ¢ do sau I6n thi tudng bién duoc lién ket vér VI
dang man chéng tham (ki€u 161 phun ép vita, twong cir...} kéo dai dén téng khong tham.
Phan két cau nay duge néi véi VCT clia dap tao thanh bo phin chong thim chung thong
nhat. P¢ cam sau clia man chéng thim duge xdc dinh theo tinh todn thim vit thueng
khang dude nho hon 0,511, trong dé H 1a cot nude tic dung Ien dap (xem hinh 1 19 g).

VT cua dap dang man hoic tudng nghiéng bang vat lieu khong phai 1a dat duoc
né1 UEp van cong trinh bé 16ng bang khdp ndi mém khong thim nudc, cho phép cac két
cdu nay lin doc lap v&i nhau.

Dé dat dap néi 6ip ot vdi cong trinh bé tong, mit ndi ti€p lam nghicny (vé phia
cong trinh dal) voi hé s6 mai nghiéng khong nho hon 0,1, DAL ving tiép gidp duge dam
ki vh chat. trong dé dit loai sét dugc 1dy vai do am cao hon | - 3% so véi binh thudng.

Trutng hop trong than dap ¢6 hanh lang dé khoan phun xi mang hodc ong dan
nude, thi chd nél Liép cdc két cdu ndy vé ddt dap duoc lam dudi dang cé cic g0 hoac
man ngan dé chang tham ti€p xdc. Phin dat tcp gidp duoe dam ki va chat.

1.8. DAC DIEM CAU TAO VA THI CONG BAP BAT
PXap ddt v¢ ciu o ¢d rdt nhiéu loai hinh khdc nhau tuy thude vio vat liéu xay
dung, vao dia chat nén mong, di¢u kién dia hinh, thay vin, khi tuong thiy van {dong
chay, séng gi6é) va phucng phap thi cong.
Cau tric dap dat can ¢ vao ngudn goc hinh thanh duge chia lim 4 nhém chinh:
13 bap dat dugce xdy dung bing phuong phap dap v dam nén. goi tit L dap din
dap kho:
2) BYap xay dung bang phuong phap do dat trong nudc, hay goi 12 dap dat dap i
3 Diap sdy dung bang phuang phip boi, goi tat 1a dap dat boi;
4} Diap xay dyng bang nd min dinh hudng. Loai dap nay thudng cd ciu tete hdn
hop dat dd tuy thuoc vao md dat & hai bén sudn niii duge sir dung dé lam dap.
Mai loal dap trong 4 nhém vira ké & trén con <6 nhimg hinh thife cau o rieng wy
thude vao cdc dicu kién cu thé. Dudi day la dic diém cau tao cia cic nhém dap o6
phuong phép thi ¢ong khic nhau.

1.8.1. Dap dat dap kho
D¢ hinh thanh dap dat diip can thuc hién nhitng cong doan sau:
Khai thdc dat tir mo dat;
- Van chuyén dat tit mo dén dia diem iy dung dap;
- B)a dat, san dat thinh 18p ¢6 chiéu day dong déu theo tinh toan va dam.

Tuy thude chat lugng méd dat v didu Kién thi cong ¢o thé phai tich hanh mot so
khiu cong vice ho sung nhu pha tron dat dé tao cap phéi hop 1, tiéi nude hodace phai khe
dit dé ¢ do am toéi uu, nham dat do chal lon nhat dng véi phuong tién dam vi sa lan
dam ¢¢ loi nhat, du trit dat vdo kho chita d¢ phong 1hdi 1€t khong thuan lei khi khai
thdc dat, v.v...
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T4t ca cdc cong doan néu & trén va khiu cong vice b sung déu duoc thue hicn
phéi hgp véi nhau, nhdm muc dich cudi cing la dat nang suat thi cong cao, chal hrong
cong rinh xay dung 16t nhat tng véi chi phi nho nhat.

a) Khai thic dat

‘frude khi 1dy dat d¢€ dap dap cdn boc bo 1p dat mit khong thich hop. Ngoai ra
khi ¢in thiét, (rén bé mat mo dit da don sach ¢6 thé dap bd vay dé ngan nudc mua chay
dén Jam udt vat licu. Néu mo dat Ja dd hodc nira dd thi ding phueng phap no min Lun
toi dit dé xiic vat lieu duge dé dang thuén loi. Khi can tron dat sét véi dat cat dé wo cip
phol thi cdc loal dit nay nén rai theo Idp xen ké nhau theo 11 1€ quy dinh tai khu vire (ron
dal, sau dé méi xide dat chuyén vio vi tri dap dap.

124t khai thic 6 mé bang cde loal mdy xic hodc mdy da nang xic v van chuyén,
Néu sir dung mdy xidc thi dung 6 16 dé van chuyén dén vi i dip dap (dung 6 to tr o
trong tai 5 = 75 tdn).

Bt dap cling c6 thé van chuyén bing xe ro mode tir di dong hay di dong nhes may
kéo, bang xe lta hay hé thdng bang chuyén.

Khi khéi Tugng dat dap 16n ¢6 thé diing mdy xic nhidu giu loai gudng, hoac he
thong bing i d¢ do dét vao cic phuong (ién van chuyén cho phép tao ra qud tinh dip
dat lién tye. Nang sual cua phuong tién boc xic dat nhu vay dat 1gi 1300 @ 2700 m'/h.

‘Trong mat so trudng hop, hé thong bang tai duge trang bi may sang loc cho phép
loal bo cic hat 16n khong thich hop.

Neéu dap khong xa vi 1ri cdc mo dat va khéi luong dat dap khong 16n (thi ¢o the
diing may 0i hodc may cap dé vira khai thac vita vin chuyén dat dén nai dap vi san dat.

Vide chon so dé khal thac va van chuyén dat, chen thiét bi va phuong tién thi
cong duge xem %ét tinh todn so sdnh cé ké dén cac y&u & nhu loai dat, diéu kien thi
comg, cy 1 van chuyén, khéi lwong va thdi gian (tién do) thi cong.

h) Pap dat

Cic cong doun dap ddt gém: do dat, rai dat vi dam. Dién tich dip dal duoe chia
thanh ¢ déu nhau (khodng 2 + 4 &) va & mdi 6 1i€n hanh cac cong doan dap nhu nhau.
Kich thude o 13y theo loal thi€t bi thi cong va diéu kién thi cong.

Khi dap dat ¢6 cau tao hat khic nhau thi trong qua trinh san dat ti€o hanh déng
thiii viée tron d¢ trdnh sy tap trung cdc dang dat hat Idn. Néu ¢an thict cde cuc dat hat
[én & dudc loal bé.

Pt 6 vao VCT duge san déu theo 16p nim ngang, con dai ¢ dap déng chat ducc
san theo 16p ¢6 do doc nho {khoang 1 = 0,005) vé phia thuong hou

Luu ¥ ring do am cia dat trong qud trinh van chuyén, do vi san ¢6é thé thay doi
1y theo dicu kién thdi tet, do dé can tinh dén dé diéu chinh hoic x1 li khi thi cong.

Tu6i ém cOn ¢6 tdc dung ting sw lién k&t gilta 16p da dam véi 16p dat méi o vi
(a0 sy phiin b déu vé do 4m thee chién cao cla 16p mai san dé dam duoc chat han.
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Khau quan trong khi thi cong dap dat dap la dam. Do chat (thict k& cua dat phai
dam bac dé dat dap cé cudag do chiu lyc cao, ¢6 tinh chong bién dang va chdng tham
& muc 161 da.

Qud rinh dam co gidi duge thyc hién bang cic phuong tién va mady dim khac
nhau (lan, nén, rung hoac hon hap).

Phuong phap dam va thiét bi dam duge lua chon tuy theo loai dat, di¢u ki¢én thi
cong va loai két cdu cong trinh.

¢} Chon thong s dam
Muc do dam chat cia dat dap duoc quy dinh ciin ¢t vao tinh chat cla dat., vi i
dat trong thian ddp, tnh bién dang ctia nén, két ciu dap, chiéu cao dap va cac chi tiéu
kinh & - ki thuat.
Miic do chiit cha dat ¢ thanh phan hat nhat dinh dugc biéu thi bing mat do ciia
dat kho py hoic do réng n (d61 véi da da).
Pé so bo quy dinh do chit cla dat dap ¢o thé sir dung cic chi din sau day:
1) B0 chat cua loal dat sét khé duge xdc dinh gin diing theo cong thiic:
P Pu(1-V)
oy = (1.27)
Puo + P4 Wn
Trong da:
Pi» P, - twong tng Ja mat do cla dal va clia nude, gfem
V' the tich khéng khi chia trong 16 réng dat tinh theo ti 1¢ cua mét don vi the
tich di, 1ay bing 0,04 : 0,06;
W, - do am t6i wu theo 1 1¢ trong mét don vi, 18y nhd hon 2 1 3% cua d6 am &
2101 han lan.

23 D¢ chat cia dat cdt va cudi s0i kho duge 1y bing do chat cia dat o mo:

3) Mic do chat cla d4 do phu thude chil yéu vae thanh phin hal va thong thutmg
tomg (g vor hé so do chat tuong doi 1, = 0.8 + 0.9, Néu khéng ¢o tai licu vé
thanh phan hat thi s¢ bo ¢6 thé 1ay bang n = 0,25 : 0,30;

4) Trusng hop can gidi han do lin cva cong trinh vi cdc bé phan cla né dudi Gie
dung cua trong lugng ban than, do chit cha dit ¢6 thé 1ay thay déi theo chidu
cao dap ¢6 k¢ dén tinh nén cla dat.

P36 chat duge chon phadi dam bao on dinh ciia mai doc, con do bicn dang clia
cac b¢ phan rigng cua dap va dé thim nuée qua cong trinh phai nam trong gidi han
cho phép.

£ 4m 101 uu ¢6 thé xdc dinh duge trong diéu kién phong thi nghiem theo phuong
phap Proktor.

Két qua thi nghi¢ém mo hinh dam dé xdc dinh dé am 3 un duoc mo 14 tren
hinh 1-20.
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Hinh 1-20. Duong quan hé cong dam dat voi do am
- cong bora (258 kGimy: 2- 168 kGm (1,68 Kjun):
3- 84 kGnu: 4- 42 kGm; 5- 21 kGm:
6~ 10 kGin: 7- dudmg cong do am (5i han.

Do am tng véi dinh clia mdi dudng cong la d6 dm 161 vu theo phuong phap dim
duge xem xét.

Do am 101 v duge kiém tra lai trong diéu kién thue & bing dam thar dat tai hién
trugng. Cdc phuong tién dam hién tai cé thé daty, = 1,6 + 2,3 T/m" (dat béo ¢6 (rj s v,
nhdé, cdm tri 56 16n Gng vdi dat dinh ¢4 in cdc hat tho nhu so1, san).

1.8.2. Bap dat dap trong n dc

Bap dit trong nudc hay goi 1a phuong phap dap ud duoce s dung & viing ¢6 loai
dit 16t (hoang thé).

Phucong phap dap dat trong nudc c6 thé sit dung dé dap dap va cdc két ciu chong
tham nhu wong nghiéng, san trude, 161 gita coa cac cong trinh dang nude.

Uu diém cia phuong phap dap wét la:

- Cho phép st dung cic loai dit khé dap chat biing cic phuong phip thi cong khac:

- Cho phép tién hanh xay dung theo cong nghé thong thuong trong mia mua ma
khong doi hoi thém bién phap x( 1f bé sung nio.

Chat luong thi cong cha dal dap uét la dam bao ca vé do chat ciing nhuw inh
chong tham.

bat dap duvc rai theo 1dp vie trong cdc 6 ¢ nude goi 14 cdc ao nhan 1ao ¢ b
vy, hoac vao phan long song nuée khong chay.

Chidu day Iép didp bing dét cdt s6i nén 1y rong pham vi 4 + 10 m, bang dat il
Ay dén A4 m, con dit & sét - 18y 61 2 m. Vi ddt 4 sét ndang va dat sét thi chi¢u day lap
dip v 101 dala L m.
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Kich thude cua mdi 6 dap trén binh dién fng véi chiéu day Iép dap da chon duoc
xac dinh trén co s& sao cho khoi lugng dat didp trong mél 6 tuong dng v6i nang sual
trong mot ca lam viée cha phuong tén thi cong duge st dung.

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

Mii doc bo bao 13y bang mdi doc ty nhién cia loai dat str dung.

Truc bdy bao cia 1ép dip sau duac dich chuyén mot khoang biing b = 21 so véi truc
cla bdy 6 da dap dat trude nd, trong dé 7 a chiéu rong diy cha biy bao.

Khi dap 161 hoidc tudomg nghigng thi sit dung ddt lam tang loc d¢ dap biy bao
doc, trong dé bé mat va mdi b bao doc duge dip phd mot dp dal nhu dat ding de
dip VCT.

Cong tac do dat trong nude can duge lam khan truong v&i cudng do cao va lien
e dé ¢6 chat lugng déng déu, han ché sy truong nd va tan ra dat. Loai dat dap phai ¢é
¢ $6 biio hod nude khong 16n hon 0,75 + 0,83, mat khac do am cia dat khéng duoc nho
hon d¢ am & giéi han lan.

Trén hinh 1-21 gidi thicu dap Palo - Korsk thi ¢ong bang phudng phdp dap dit
trong nudc.

Hinh 1-21, Bap ddt dap trong nudc Palo — Korsk

i- da dé trong cdc 6 bao A& gia ¢ mdi dée; 2- lang tru dd va dd nho:
3- dadam va dd cudi d = 25 - 80 mm lan véi soi d = 3 mume:

4- nén hol tich cudi soi; 5- 4 cit;

6- cdt 1dn 1an soi: A-B-C-D- tha tu thi céng dap.

Dap dat dap trong nude tiét kiem duoc thiét by ddm nén (so vai dap dat dip bing
phuong phip ddm nén) va cé thé thi cong trong diéu kién thdi tigt ¢6 mua nho. Tuy
nhién dung trong kho cla dap tuong doi thap, dp luc ké rong kha cao (déi vdi dat dinh
vaw dat hat min), cho nén mdi ddc clha dap thudng thoai, khai lugng tang 1én, thai gian
thi cong kéo dai vi cudng doé dap khong ldn.

Dap dal dap trong nudc thich hop trong diéu kién thi cong & ving ngdp nudc hoie
¢d siin nguon cAp nude vdi chiéu cao dap khong 1én. I'hin dat dap trong nudc thudng 13
dong chat, néu ¢ nhiéu loai dt thi nén trén véi nhau dé tao hdn hop vat liéu déng déu.
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1.8.3. Dap dat bai

Qud trinh hinh thanh dap dat bai gém hai cong doan chinh: a) khai thic va vin
chuyén dung dich dat bun; by béi.
a) Khai thac dit 6 mé va cung cap dat vao o boi

Phuong phdp khai thic dat dugce Iva chon phu thude vao vi tri mo dal so vdi cao
trinh muc nude dé xde dinh dung dich dat bim va cu li (khoang cich theo binh dién) ke
tir o dilt khai thic dén noi boi. C6 hai phuong phdp chinh 14 khai thic dudi nude (bing
tau hit bun hay tau cuéc) va khai thac trén kho (bing sing phun thiy lue). Dung dich
ban cé i lé 1:7 @ 1:10 (mdt phan dat ¢ bay dén mudi phin nudc).

Prat bun khai thic dudi nude duge dua dén vi i boi bang dudng ong dp hic. Khi
khai thic dat trén kho thi vat liéu khai thic ¢6 thé chuyén dén vi tri boi bing ong ¢é dp
hodc te chay trén méang hay kénh hé.
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Hinh 1-22. So dé khai thdc ddt trong mo va chuyén dung dich ddt bivn dén vi tri boi
- mao dat: 2- thiét bi dao dat trong nude (tau cude); 3- ong dan nwde bun loai cé ap:
A-a boi. 8- sting phun thuy luc: 6- médng hode kénh tu chay: 7- tram boin:
8- viing dat khai thac trung gian.
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Trong trudng hop md didt ndm & vi i dia hinh thudn lgi, cé thé sii dung phuong
phiap xoi khong dp dé khai thac dat (chi yéu duge dp dung cho loai dat dang 4 sét hoac
d cit). Trudng hop nay dat duge khai thic bang phuong phap x46i bdt dong chiy khang
dp c6 van téc can thiét vA chuyén dén vi tri bdi duéi hinh thiic tir chay.

Sa d6 thye t&€ thudng st dung dé khai thic va van chuyén dil boi bing co gid
thuy luc duge gidi thigu wén hinh 1-22. gém 4 truding hop chinh:

1) Khi mo dat nam & long song hodc trén bl bé1 ¢é cao do thap hon dinh dap thi
dit duoc khai thac bang tau cudc va chuyén dén vi tri béi theo dudng ong dp luc (hinh
1-22 a):

2) Khi md dit nam cao hon dinh dip va gdn dia diém xay dung thi ddt duoc khai
thic bang sing phun thuy luc réi van chuyén dén vi tri béi bang tr chay: & gan noi khai
thde dat vin chuyén trong kénh hd. ngoai pham vi viing khai thiac dat duoc chuyén tren
mdng hoac vong dudng éng (hinh 1-22 b).

3) Khiomo ddt ¢d vi tef thap hon dinh dap v ¢ cach xa song thi dal duoc khai thic
bang sing phun thuy luyc, dung dich dét bin duge chuvén dén noi béi bing dng ¢6 dap
(hinh [-22 ¢).

4) Truong hop can teon dat &y tir nhicu mo khac nhau hoac mo dat & rat xa dap,
thi ¢é thé st dung phuong phap khai thic va van chuyén dil kho dén dia diém gan dap
bang cdc phuong tién thi cong nhu d6i v6i dap dét dap. Tai day dat kho duge dé xudng
bai 1ron d¢ ao dung dich béi va chuyén dén vi tri boéi bang 1u chiay (trong mang) hodc
ong co ap, tuy vi wl bii trém so véi dinh dap (hinh 1-22 d).

b} Qua trink boi va phwong phip béi

Tuy theo cdu lao dap cin dat dugc, cong tdc béi ¢ thé thye hién bdi 1ir hai phia
thugng lwu v ha lvu (d€ hinh thanh dap cd 181 giita), hodc tit ha Iuu (d€ hinh thanh dap
¢ tomg nghiéng). Qué trinh boi ¢6 thé duge tién hanh voi cic ong dan dung dich boi
dat trén hé thong dan gido hodc khong co dan gido.

. e R D B .
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Hinh 1-23. So do boi ti trén dan gido
1- b bao nang 1&n ddn cho mbi tAng boi: 2- mai dac thiét ke:
3- mang phan phdi dat bdi; 4- 6ng cip dung dich 4l boi:

5- miéng 16 lap van: 6- dan gido d¢ dat 6ng cip dat boi:
7- bal bdi: 8- hudng chuyén dong clia dung dich dat béi,
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1) Ph dng phap béi tir trén dan giac

Cidc ong phan phoi dat boi duge dat trén hé thong dan gido bing g6 hoic kim loa
O dd cao t6i 5 m. Do cao clia mdi ting boi duge quyét dinh bai vi tri didt dan gido. O mat
dudi cia dng phan phai dat boi cit cich khodng 6 m ¢ mot 16 dudng kinh 150 @ 200 mm
6 lap van diéu chinh déng md dé cap dung dich dit boi (xem hinh 1 23).

bé phan phoi dung dich dat boi dé dang hon, 6 thé sit dung ming bang g6 hoic
hing kim loai cho dung dich dét béi chay thco méng, trong qua trinh rai dat béi mang
phan phoi s¢ duge it ngan dan. Khi do cao dan gido khong 16n (hi khong can si
dung ming.

Khi can tao miit cat dap cé 161 giita bing loai dat khong déng chat thi ¢o the st
dung phuong phdp boi trén dan gido véi he théng dan gido dung & hai phia mdi doc dap
(hinh 1-24}.

Hinh 1-24. Boi trén dan gido dung o hai phia mdi dée dé hinh thanh ddp 16§ giita
a) Mit cit ngang dap: b) Mat bang;
1- giéng tieu nude: 2- ba bao: 3- dng tap trung va thodl nude:
4- a0 lang: 5 vang trung glan: 6- lang try bign; 7- 10 xa dung dich boi:
8- ong dan dung dich béi; 9- dan gido.

Pt ditng dé bai dip c6 16i gitra thude loai khang déng chat véi heé s6 1y < 3 ¢ A,
cO chifa du 50 luong hat min (d < 0,05 mm khéng qud 15 @ 20%) vit hat tho (d > 0,3 © 1 mm
va 131 50 + 60 mm khéng qud 15 + 20%).

C’au 1a0 hat vat licu trén mat ¢it ngang clia dap dién ra theo thit 1 tir 16n dén nho
do qud trinh w lang dong phu thudc vao do the thuy huic cba hat. Phin trung (am gém
céc hat min (¢6 dudng kinh nho nhat) sau khi ¢d két s€ |4 161 gifta cha dap.

Nudce trong duge tiéu thodt mot phin do tham qua cdc lang try bién, con phan chu
yEu 1ran qua hop go bo tri trong ao lang gol 1 giéng ticu nuwde, Wr d6 ¢6 dng 14p trung
thu nudce tiéu va dan ra ngodi. Trong trudng hop can thiét cd the sir dung bom & bom
hat nude ra ngoai.
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Chiéu rong cla ao lang duge xdc dinh bang tinh 10dn, ¢an o vao loai vat licu vi
kich thude 161 thiet k&, trung binh bang 15 + 20% chiéu rong ddy dap tai cao do xem
xét. Chiéu rong ao ling cé thé dat duge bang diéu chinh qud trinh thu vi thoat nude
trong a0 lang thong qua vich dat & giéng tiéu nudc lam viéc nhu cde phai.

Chiéu rong 161 thi€u ctia ao lang dugc quy dinh sao cho cdc ¢d hat d > 0,005 mm ¢
the lang kip (rong ao trong qud trinh nude biin di déng, con cde hat d = 0.005 mm duoc
thu vio @iéng Uéu va thio ra ngoad.

V& muc dich day nhanh qué trinh ling dong va toc dé xay dung dap, co the loui
bo cic ¢ hat d < 0,05 mm, tham chi c& hat d < 0,1 mm.

Chicu dai cn (hiél d€ hat lang dong trong ao (L) €6 thé tinh theo cong thic:
v
I,= ™h (1.28)

Trong do:
v,,1 - vén toc trung binh cua dong chay trong ao;
w - do tho thuy lue (t6¢ do lang cha hat trong nude tnh) cua cdc hat ¢ lin
nhat cdn thdo khoi ao lang;
h - d& sau nudce trong ao.

So b o the 1Ay gid tr w doi véi dal cdt thy thude vao dudng kinh hat nhi sau:
d. mm (1,005 0.1 0,13 0,3
W, Cm/s 0,173 0,6 1.0 30

Phan dinh dap do kich thudc b¢ rong nhéd khong di dé 1ao ao ling thi ¢d the dap
hang phuong phdp boi khdc hoac dap kho.

(Qud trinh boi thuc hién cho timg doan véi chi¢u dai 200 - 400m hoac lan hon.
Nhiing cot ding cua dan gido sé & lai trong dat, con cic thanh giang duge thdo dan theo
10c d6 dang cao cia dat boi.

Trén hinh 1-25, a gidi thieu mit ¢it ngang cua dap dat bdi Minghétraursk trén
song, Kura (Lién X6 ¢ii) ¢6 1ai gira véi do cao 80,5m. khai luong 15 tnicu m”, duoe dap
bang phuong phdap khéng dan gido. Nén dap {2 loai dat chiac & vung ¢6 dong dat cip 8.
BDiap duge xay dung nam 1956, vat liéu la dit cat s6i duge Ay tir médt 56 mo va chuyen
chd dén vi tri dap dap bang dudng xc lda. Tai gén dap cdc loai dat duge tron biang may
tron dac ching, sau dé duge bom vao noi boi bang dudng dng c6 4p. Su phan bo thinh
phén hat ghi trén mat cit dap bang cac duding ditt doan, kich thudc hat ghi & hinh 1 23,
h. Qud trinh lam viéc cila dap cho thay 1&i gita di ti¢u hao duge 70 - 80% cot nudc tic
dung ciia dap. Vat thodt nudec (VTN) trong dap duoc 1am bang cac 6ng bé tong lap ship.

[Tu diém cha phuong phap béi i trén dan gido 12 kha nang tao ra su phan ba déu
dung dich dat boi theo bé mit, kha ning gidi han cudng do béi khi boi loai dat hat min
nhu & sét, 4 cat.
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Nhuoc diém cha phwong phdap dan gido la: ton nhiéu vat héun kim loai (khéong i
hon 1,5 m® kim oai cho 1000 m” dat bdi); ton nhi¢u nhan cong dé xay dung dan gido,
khé dip bo bao gan vi tri dan gido, cong tdc lap rap dudng 6ng phan phai dung dich héi
cling nhu cong viéc diéu khién qud trinh bdi kha phic tap. Do nhimg nhuge diém nay
ma phuony phip dan gido trude day duoc dp dung phé bién thi hién nay bi han che
pitt nhidu.
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Hinh 1-25. Pdp ddt boi Minghetraursk

a) Mat ciu ngang: by Dudmg cong lrung binh thinh phin hat ca dat dap:
1- 131 dédp: 2- ving trung glar: 3- lang try bicn:
A.5- VTN v ong thoat nude: 6. 7- dé quay:
&- ¢hin khay bang dat sét v he khoan phun vio nén;
9- dudng vién dap giai doan mot:
10- dudng trung binh thanh phan hat cia dat & 6 khai thdc.

2) Ph dng phap b6i khéng c6 dan gido
Qua trinh boi theo phuong phdp nay dugc ti€n hanh tap trung tir dng phan phoi
dung dich bun dat uuc tiep 1rén dat dia boi xong cich ddy by bao (dé quiy dot 1}

khoang 5 - 8m (xem hinh 1-26). (jng phan phoi ¢é cau ao dang lap ghép nhanh timg

doan (¢6 moi ghép nhanh). Trong qud trinh béi, 6ng phin phdi dung dich bun dudge néi

dai thém hoic rit ngan lai nhe cdn cau van chuyén dé thdo lap 6ng. cho phép céng tic

béi tién hanh lién tuc.
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Hink 1-26, So do phyong phap bot khing c6 dan gido
1- dé quay dot méot; 2- cac b bao phuc vy thi céng giai doan sau:

3- vi tri 8ng phan phoi dung dich khi nit ngan: 4- cin truc: 5- mdi déc thiét ke,
6- vi tri éng phan phai khi noi dai thém; 7- budng chuyén dong coa wrde bia.
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Chicu day lop dat bdi phu thude vao loail dat va cong sult cua phuong tién khai
thiic dat, thuong trong khoang 0,15 ¢ 1 m.

Phuang phip boi khong ¢6 dan gido cho phép co gidi hod cao cong tac boi vt 1t
kicm sat thép so véi cac phuong phip khdc, do dé hién nay duge 4p dyng pho bién nhat.
T'uy nhién né khong phi hop cho viéc boi dap ¢é mat cat hep (bé rong chi 5+ 10 m),
ciing nhu bai loai dat sét, vi khong thé di chuyén cau truc trong dat bun sét khi thue
hicn bdi. V&i dat loai cat va phuong tien khai thac dat 12 tau cude loai 300 = 40 vi
500 + 60 (cna Lién Xo cii), thi [6p dat béi ¢o do day 0,6 = 0,7 m dng vdi qua trinh kéo
dai ong phan phai va do day 16p 1a 0.2 : 0.3 m khi riit ngan dng phan phai bimn.

3} Ph ong phap béi ¢ cot ching

Phuong phiap nay che phép xa dat bun tap trung tir cudi dng dan nude bun, hedic
rai déu d pham vi rong hon, tir mot 56 (3 -4) éng xa dit so lc nhau & khoang 1/3 : /4
bé rong mit cat ciia doan thi cong boi (hinh 1-27). (ﬂ'jng dan dung dich dat bor dit cich
4 : 5 m so véi ddy dé quay, trén cac cdt do ¢ dé cao < 1,5 m va duac chon vao trong
lap dit da boi xong & dé sau 0,5 m.

Chicu day cua lép dal boi & phuong phapnay la 1 1.2 m.

Sau khi béi xong méi 18p, cdc cot chong duge rit Ién dé dung cho ldp boi sau.

Phuong phdp boi ¢6 cot dd ong phan phéi ban thudc leai trung gian gitia hai
phuong phap béi ¢d dan gido va khong ¢6 dan gido.
¢} So do hudng héi
1) B6i tir hai phia th gng va hal u dap

Phuong phdp bol tir hai phia duge st dung dé bol phan diap ndm trén muc nudc,
dai véi dap dong chét va khong dong chat. Phuong phdp boi c6 thé tir trén dan gido, tién
cot chang hoac khong cd dan gido. Khi boi khong ¢6 dan gido thi ong xa bun dat ¢ gin
bién cua mai doc, song song vai truc dap, con dat bun duge ¢ap ra tir mdt bén hong cia
onyg (xcm hinh 1-27 a).

2} 8¢ do boi tir mot phia

Sa dd bdi tr mt phia ¢6 thé duge ap dung dé dap phin dap & dudi nude va & trén
kho. Phugng phip boi & trén muc nude va tir mot phia co thé ¢o ao ling hoidc khéng ¢é
a0 lang. v thye hién voi h¢ dan gido do hay khong ¢o dan gido. Khi boi khong ¢é dan
g1ao thi dng phin phéi dat bun dat & phia mii dac ha lue nhu trén hinh 1-27 b, Uruonme
hop cin thiét ¢cd thé dap dé quay & phia thuong luu (bdi phin dap dudi muce nude), hoic
dap cic bé bao néu béi phan dap & trén muc nudc.

Dai vt tndmg hop bdi tir mot phia ¢6 dong bin chay tu do, thi khu vue thuong
lru s€ hinh thanh cdc hat min véi hé s8 tham nhé (do qud trinh ling u nhién theo quy
luat phan tang, phu thude vao 4o thd thuy lye cda hat).

Uu dicm ctia s6 46 bdi tr mél phia so véil so dé bai tir hai phia 1a khang cin
hé thong thio nude, toc do thi cong cao hon vi giam duge khal luong cong vice dap
b bao. Tuy nhién, vi khong ¢ b bao nén mai doc & thoai hon, do dd khai lugng
(thé tich) dap s& 16n hon.
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Hinh [-27. So dé b6i c6 6ng xa bitn ddt so le nhau trén hé cit di
1- b bao; 2- cac et d&; 3- mai doc thiet ke
4- 8ng phan phdi dat bin: 5- hudng chuyén dong cia dat bin.

3} So d5 héi theo hinh ban cd

Trong trudng hop nay cdc dng phan phol dat bin duge bé tri trén toan chicu rong
dap. Sau mot 1dp béi cdc ong duge nang én va dat & vi tri khoang gitia hai truc éng cua
16p dudi vira duge boi xong. Phuong phap boi vai so d6 dng dat trén khap chiéu rong
dap duge ap dung dé xay dung dap déng chat bing loai dit ¢ cdc <& hat khdc nhau,
O day khong hinh thinh ao ling. Cau trde thanh phdn hat kha déng déu uén mat cit
dap. T6c do thi cong kha cao, nhung déi hoi $6 luong 6ng nhiéu hon (hinh 1 28 a).
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4) So dé béi tinh tién Ian dan

S0 d6 boi tinh tién 1an din duoc st dung chi yéu dé dap phan cong trinh nan
dudi nude. Dong dat biin duge i 1 miéng dng dan, trong 46 ong dat tryc ticp trén 1Gp
dat mdi bdi xong va dugc ndi kéo dii thém trong qud trinh béi (xem hinh 1-28 b).

N¢u xay dung dap boi & phan nam dudi muce nude vai loal dap ¢d 161 glita, thi ticn
hanh héi phan thuong luu va ha luu rude, sau dé mdi do vat liéu it tham vao phan trung
tam d¢ tao 161 giira. Trén hinh 1-29 gidi thiéu nhimg so dd phd bién trong xay dung dap
dat hat,

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

1- dng din dit bin: 2- cdc ndn boiz 3- lang tru thodt nude.

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

Muc dich du bio thanh phin hat trong mat ciat ngang cla dap dat boi 1d dé xic
dinh tinh chdt ¢o li va tinh thdm cta vat licu duoc cau thanh trong cac khu vue khic
nhau cua cong trinh.

Sit thay ddéj thanh phin hal trong qua trinh bdi cé lien quan dén vi¢e thai bo cac
hat min va sy phan tang thuy luc ciia cdc hat doc theo bii boi

Khi xay dyng dap dong chdt bang dal cat ¢d hé so phan hat Ky, < 2.5 va
Kgyia < 5. thi su phan tang hau nhu khong xay ra ma chi ¢o sy thay doi vé cilu tao hat
50 vil dat @ mo, do cdc hat min bi loal bo trong qua trinh boi. Thong thudmg cac hat co
d < 0,01 mm s& toai bo hét con hat ¢6 d = 0,01 < 0,05 mm duge loal bo mdt phan.

boi voi dap khong dong chit thi ngodi viéc phai loai nhitng ¢ hat rat nho, con
phai chid ¥ dén su phan hat vé thuy lyc trong mat cat ngang cua dap. G dap 181 gifta, cho
phép cac hat sét ¢é dudng kinh d < 0,005 mm dugce chiém khong qua 20% tong khai
lucng hat v&i muc dich day nhanh qué trinh ¢6 k&€t cha hat sél.

Nén xic dinh thanh phan trung binh cua hat dal ¢ cdc lang tru bén va o 1ot gliia
clia dap khong ddng chit. Ngodi ra khi cin thiét, cé thé xdc dinh cdu tao hat ¢ cac vimg,
trung gian.
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Hinh 1-29. Nhitng so dé pho bién dé boi dap

ay + d) Phan trén mat nude: ), £) Phan dudi nudc;
1- ao Jang: 2- piéng thodt nude; 3- dng phan phai dung dich dat boi;
4- biy bao: 3- ong thodt nude: 6- éng 1ap trung mudGe thodl:
7~ dan dd dng dan nude bim; 8- ndn bdi tich:
9- lang try thodt nudc; 10- vang tao 161 gilra.

wewwy vncald vn W VNGl N www vneaold. vn www . vicald vn www vneold vn v vncold vn

wne ool W i

SO TAY KTTL * PHAN 2 - CONG TRINH THUTY LOL= TAI

vale v

wew vriald vn

RG]

WA VT



wiww vncold vn waawy wncold. vn www vneold.vn www . vncald vn ey vreold vn W WNCOIE YN wwi wnco! vn WA ¥

B - DA DAT DA 227

Viéc du bdo thanh phan hat duoc (thuc hién trén co sd boi thi nghicém. Dot vai diap
cip 1, cong tic béi (hi nghiém [a yéu ciu bat budc. Dai véi dip i cip 11 wa di ¢ the du
bdo bang phuong phap tuong quan hoic cic phuong phdp gan diing.

‘Itong trudmg hep dap dap béi tr hai phia thi ¢6 thé sir dung phwong phdp sau day
dé du biao thanh phan hat chia dap.

Cho trude ¢& hat nhé nhat can gitt lai trong than dap sau khi béi, vi du hat ¢o
d,.., = 0,005 mm (diém c trén hinh 1-30). Xoay duting cong AB thanh phan hat cia mo
dat quanh di¢m A cho tdi khi nd tring vé diem C ta ¢6 duding cong AC. Dudng AC 58
dac trung cho thanh phan hat trung binh cua dat trong dap boi. Poan CC 4 u I¢ phan
trdm hat dat bi loai bo. Tix diém D itng v6i c& hat d. ké dudng thang ding DE. Xoay
duding cong AC quanh diém C cho tdi khi né gip di¢m F tng v6i 85% thanh phan hat
(diém F 14 giao diém dudng nim ngang 85% thanh phin hat gap dudng thang dimg
DY, Ké duong CF ta ¢6 duong CI'M 1a duding thanh phan hat trén truce 181 giita coa dap.
Ducng thaoh phan hat & mét ngodl cua mdl doc cua cdc lang tru bicn duoe xic dinh
hing cich xoay duong cong AC quanh digm A cho 16 khi nd gap dicm K tén dutmg
thiing ding DI dng vai 5% thanh phan hat.

85 i
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Ifinh 1-30. Po thi xdc dinh qud trinh xdp xép hat khi boi
Thanh phan hat cia dit boi & khoang cdch x ndo dé ké tir truc dip co the xac dinh
theo ¢ong thie:
d:l.\ :(xfB)z{di?, ”"dilj'-}_dil (1.29)
Trong dé:

d., - dudng kinh hat @ng v ti 1¢ ham luong 1 trén khodng cich x ké tir truc dap:

B - mot niva chiéu rong ddy dap;

d,; va d; - duong kinh hat (g vdi ham luong i theo dudng cong thianh phan hat
trén mai déc va wén true dap (dudng AN va MC trién hinh 1-30).
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K¢t qua thye nghiém cho thay trung binh ¢6 khoang 15% <@ hal cua vung o1 ron
vao hai ling try bién, trong khi dé lai cé khoang 15% c& hat cua lang tru bién tham
nhip vao vimg I61 gilta.

Hinh 1-31. So do thdm trong thoi gian b6i ddp

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

Sur can thiét phai tinh tham trong thdi gian béi 1a d¢ ki€m tra on dinh cia dap
trong qui trinh boi. Ludi thim c6 thé vé bing phuong phap dé giai.

Cau 1ao thanh phan hat ¢6 thé duge diéu chinh nham dam bao toc do xay dung
dap va yéu ciu 6n dinh ciing nhy chi ticu kinh € cha dap.

Tac do phat trién v chiéu cao cla dap theo kinh nghiém thuc té€ thudng khoang
0.1 - 0.25 m/ngay dém. Ld1 dap trén mat cat ngang cé thé ¢d hinh dich dac, nhumg ¢
gang tranh hién tugng ludi nhon, trong dé ném cdt an sau vao phin 161 gay nguy co
thim xuyén cat ngang 161 (khu vue a trén hinh 1-32).

Hinh 1-32. Dang mdt cdt ngang cda loi dap ddt hoi co thé xdy ra trong thuc té

a- Judi cdt an sau vao 181 hat sé; b- ludi hat €t hay 10i sét ném trong ném cdt.

Hién tuong hinh thanh cac [udi cét [a do tée do dong chay dat bun qua 1dn, vi vay
bi¢n phip trdnh xudt hién cdc ludi nhon nay 1a giam 6¢ do dong chay bang cich di
cdc 1am chan trén dudng chuyén déng cia dong bun, hodc diéu chinb luu lugng cia
dong biin. Bicn phdp han ché su hinh thanh tdi sét trong ném ¢dt (cdc ving b trén hinh
I 323 dude thue hicn bang cach khong ¢hd (didu ¢hinh) bé rong clha ao lang hode dicu
chinh muc nude (rong ao ling.
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Cong tic kiém tra va giam sat qua trinh boi 12 hét siic quan trong, nham dam bao
su on dinh v bén vitng cua dap. Cong tic kiém tra thanh phan hat dugc ti€n hanh cho
ca mo dal - noi cung cap vat liéu xay dung dap va than dap. Ngoal vi¢ce kicm tra thanh
phin hat cia dit, can kiém tra do sét cha dung dich bun. d¢ chit cua ddt dap sau khi boi
(xdc dinh trong Wwgng thé tich ciia dat). Tién hanh theo d61 qua uinh bol 6¢ xdce dinh it
bién déi cdc thong s6 bdi (do sét, do chit) theo thoi gian, xdc dinh su thay doi kich
thudic 16i theo chiéu cao, theo d&i quéa trinh nude thim trén ciac mat doc va trang thai on
dinh cia mai doe. Vice kiém tra dia ki thuat duoc thuc hién bing phuong phéap 1dy miu
(ot mau cho 300 - 600 m” dat) va xdc dinh trong luong thé tich, rong luong riéng cia
dat, xdc dinh dé am, thanh phédn hat, hé s6 déo. Ngoii ra, viéc kiém tra qua trinh ncn
chit cla dat dap dugc 1ién hianh bang phuong phip dung cdc mace cao do dang cic cot
reper chuvén dung, dé cao dac dinh ki theo thdii gian hoidc phuong phip dicn dung.

So sdanh dap ddl bot voi ddp ddt dap kho
Dip ddt Dot e6 cae wa didm sai.

1) Cudng d6 xay dung dap khd cao (thue (€ da dat duge 200.000m” dat trong mot

ngay démj;

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

3y Thiét bt ca khi don gian, khong doi héi cic mdy ddo xudc 1on clng nhu 0 16 van

chuyén trong tii 1dn;

4yt nhu ciu nhan luc;

5) Thong thudng don gid xay dung it hon so vdi dap dal dap, nhat 1a khi khdi

lugng dap thudc loai l6n (theo s6 liéu tong kél clia Lién Xo ci thi don gid dap
dat béi nhé hon 20 - 30%).
Niuroe dién e dep dat boi la:

1) Co yéu can cao hon vé thanh phan hat cua mo dat,

2) Ti¢u thu nang luong 1én hon, dic biét trong trudng hop van chuyén dung dich

bun bang ong ap luc;

3) Nhu cdu sit thép I6n hon (6ng dan, mdng, cde dng phan phoi v.v...), cic moi

noi 6ng thudng dé hong do bi mon.
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Chuong 2
CHON TUYEN VA BO TRI CONG TRINH

Bién soan: TS. Nguyén Hinh Tranh

2.1. TUYEN CONG TRINH BAU MOI THUY LO!
2.1.1. Cac khai niém vé tuyén
a} Ving tuyén

Trong giai doan quy hoach bac thang cdc cong trinh thay lot - thay dién trén mot
dong song, cé khi con goi 4 so dd st dung tong hgp dong song hay thuyét minh tong
guan vé sir dung tong hop song, cdn xdc dinh ving tuyén ¢ong trinh.

Ving tuyén ¢ong trinh bao gém mot doan song tuong doi dai, trong do co the
chon mot s¢ wyén dai dién. Do trong budc nghién cdu tinh todn nay chua o nhitng tal
licw khae sat cic didu kién tr nhién v& xd hoi chi tiét, thudng ding ¢ac ban do cd 1y 1¢
nho nén viée chi can xde dinh viing tuyén cong la phi hop.

1lon nta véu ciu vé mitc do chi tét cla cac ket cau, kich thude ¢ong trinh chura
that cu thé, chuan xdc nén viée xdc dinh ving tuyén trén mot doan séng (uong doi hep
1¥. tiéu biu cho ¢a mot viing cling 1a bao dam duoc i & d¢ tinh todn cac chitiéu kinh
t& - k¥ thuat cidn so sanh.

b Doan tuyén

Sang budc lap nghién ciin Tién kha thi, nghién citu Kha thi, can phai di sau
nghi¢n citu tinh todn & mudc chi tiét hon, tai licu khao sit vé dia hinh, dia chat, thiy
vin, moi trudng, xi hoi.. cu thé, diy dii hon, nén (¥ viing tuyén ¢in xdc dinh doan
tuyén dai dién trong ving tuyén dé.

Poan tuyén thudmg trai dai trén mot khiic song, trong dé ¢é mot sd wvén dwd
dicn. Do khic song thudng cd difu kién thién nhién twong d6i gidng nhau nén cic
tuyén cling khong khac nhaw nhicu. Tuy nhién viée chen doan tuyén hop 1y trong cic
doan tuyén cua ving tuyén ciing Ia mot yéu cdu cdn dat dé bao dam viéc xdc dinh cic
thong s6 kinh € k¥ thuat cla cong trinh duge tuong doi chuan xdc, qua cdc bude thict
k& sau s¢€ khong bi thay déi nhiéu, tham chi [Am anh hudng dén chi tyong dan t, ticn
dé chudn bi vi xay dung cong trinh.
¢) Tuyén

Tuyen cong trinh dau méi thuy lot - thuy dién thudng la (uyeén dap ngan song vi

dap T cong trinh chi y&u tao tuyvén ap luc, dong thai tao hd chia véi cde quy mo khac
nhau, muc do diéo tiét khde nhan dong chay cia song.
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Tuyén cong trinh duoc xdc dinh chd véu trong budc ldp nghién citu Kha thi (hav
ludn chitng kinh € k¥ thuat) va duoc hicu chinh cy thé trong budc thiél k¢ co so hay
thiét k& k¥ thuit vi trong budc nay can thu thap day do diéu kién thien nhién va xa hoi,
dic hiét cé khao sat thiam do diéu kién dia chit cong trinh chi tiét, cdc chi ticu co 1§ cua
uén ong, vai dap, vat liéu xay dung...

Tuyén cong trinh & cdc loai cong trinh thity dién kiéu long song, kicu sau dap,
kiéu dutsng dan do bd tri cong trinh khdc ahau (s& dugc trinh bay chi tiét & cic phan
sau) nén c6 yéu cau khac nhau. Tuy nhién do dap chinh ngin song thudng 14 cong trinh
chi y&u nén cing ¢6 thé hi€u tyén dap, déng thdi ciing 1a tuyen cha cong inh diu
méi thuy loi - thoy dién.

Tuyén duge chon trong cdc tuyén cua doan tuyén ¢d cde chi tiéu kinh t¢ k¥ (huat
thuan o1 hon ci. Thudng tuyén duoc chon ciling 12 tuyén tiéu bidu cla viing tuyén vi
doan tuycén. NEu lan duge nhu vay thi tict kiém duge chi phi va thoi gian cho viée chon
tuyén, mot ndi dung quan trong trong qua trinh lap du an cia cong trinh.

d) Tim tuyén

Tim tuyén hay truc tuyén ciing thudng la tim dap (truc dap). D6 1a dutng thing
(thong thutng) ¢ gidta dinh dap. Tuy theo loai dap ma cé cac hinh thite tim dap khic
nhau. Néu khong thang thi ¢6 tim, truc timg doan dap do thi¢t k€ chi tiét xac dinh.

‘I'im, true dap duge hi¢u chinh cudi cling trong giai doan 1dp ban ve thi cong,

P61 vér cdc cong trinh thiy loi c6 thinh phin cong trinh daw mai véi dap
chinh ngan séng tao hé chia, thi nhitng "dinh nghia” v¢ tuyén nhe da uinh bay. Dol
voi cdc cong trinh thuy lgi shu cong, tram bom, kénh... thi tuyén cong trinh thudng
[a tim cong trinh, duge xac dinh qua tinh tedn kinh t€ k¥ thuat ciia timg giai doan
thict k&

Vai nhiing cong trinh dan méi ¢é cdéng trinh phu nhr dap phu, tan sy co..
thi co tuyén riéng cla nd nhu tuyén (tim) dap phu, tuyén (tim) tran su ¢d cling do Gua
so sanh kinh & k¥ thudt ma chon, vi thudng nhing cong tinh nay cing ¢6 chi phi dau
tur khong nho.

2.1.2. Tuyén & méi loai bé tri céng trinh
a) Cong trinh thuy dién kicu long song

Cong trinh thiy dién Kiéu long song 13 loai thuy dién ¢ot nude thip ma dap, nha
may thity dién, tran xa Ii thudng nam trén mot tuyén. PG cling chinh 1a tuyén cong
trinh diau moi.

Tuyén cong trinh thuy dién kiéu long séng do nghién ciiu tinh 0dn tén co s
so sanh kinh (¢ k¥ thual mot s¢ phuong an tuyén cong trinh dé chon. Thudng diéu kién
dia hinh, dia chat, thiy van (k¢ ca cho cdc cong trinh dan dong thi céng két hop trong
ho tri comg trinh chung) ¢6 anh hudng trre tiép dén viéc chon tuyén va bd tri ¢cong trinh
dau mdi.
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Hien & Viet Nam c6 cong trinh thiy dién kiéu 1ong song ma cor nude hoan toan
do tuyén dp luc tao thanh bao gom nha may thuy dién, tran xa 1u, dap chinh ngin song
bang dat dd 1ao nén la cong trinh thay dién Thac Ba.

Cong trinh thity dién Pravhlinh ¢ Dak Lak méi nhin ¢6 thé liét vio loai cong trinh
kicu long song. Thuce chat day 1a cong trinh kifu "dudng dan" vi dap chinh ngan song
cing la dap tan Prayhlinh thip se véi ot nude tao ra ¢ nha may thoy dién (chu yeu do
tin dung thidc thién nhién "Prayhlinh”). G day tuyén nhan nude vao nha may thuy dicn
(2ol 1a tuyén niang lugng) v dap tran én mot dudmg thang cling [d tuyven cong trinh
diau ma1 Prayhiinh.

b) Cong trink thuy dién kiéu san dap

Cong trinh thiy dién kiéu sau dap (theo dap, kem dap) la loai cong trinh thuy dicén
ma cot nude chit yéu do dap tac nén. Pap chin ngang song d diay viia tao nén cot nude
lam vigc cta thiy dién vira tao ho chiia diéu tiét dong chay.

Trong cong trinh diu mai cta thdy dién kiéu sau dap, thudng dap 1a cong trink
chu yéu ao tuyén dp luc nén tuyén dap ciing dong thai la tuyén cong trinh. Trong 10
hap hang muc ¢ong (rinh twy theo loai dap chinh 14 dap bé tong, dap dat dd hay loai dap
khdc ma co nhiing ¢ong trinh x4 16, céng trinh cua tuyén nang lugng tueng (ng.

Trutng hop dap chinh ngan song 1a dap dat dd nhu & cong trinh thiy dién Hoa
Binh thi dip tran xa 10 van hanh, dudi né la cong trinh xa 10 sdu nidm bén canh dap.
Tuyén nang lugng tich ra & bén bd 1riai vdi hé thong cia nhan nudc, dudng ham dan
nudc vao gian may thay dién ngam, dudng ham din nudc ra, kénh dan ra. Nhu vay heé
thng nang luong khi dai tao thanh tuyén gém § truc tuyén rieng cia méi t6 may. O
day ham dan ra ¢6 hgp nhat 2 (6 (10 10 may 3 dén 8) lam mot va ¢ kénh din ra chung
¢l ¢ 610 may. Con 10 mdy | va 2 ¢6 h¢ thong din ra riéng do tan dung hai him déan
dong thi cang & doan cudi.

Céc cong trinh 1thuy loi do dap tao hd chiia ciing co thé xép vio loai cong trinh
niy va thudng tuyén dip chinh ngan s6ng ciling i tuyén cia cong tinh diau mai. Neods
ra con ¢é tuyen cong trinh xa 1, tuyén cong trinh ldy nude...

¢) Cong trinh thay dién Kiéu duong dan

Cong trinh thuy dién ki¢u dudng din 1a loai céng trinh thity dién ma cdl nudc
chu véu do h¢ thong dudng dan nudc tao ra. He thong nay thudng gém c¢b cla nhin
nude, dudng dan nudce, ong ap luc, nha méy thuy dién, kénh dan ra. T'uy theo duting
dan nudc va ong dp lyc dat hay ngin, ¢6 dp luc hay khéng (461 véi dudng din nudc)
mi o thém bé 4p lye hoic giéng (thiap) di¢u dp. Tuy nhién do loai cong trinh nay
thuong ¢6 cot nude cao nén ¢o hd diéu 1iét dong chay cang séu cang 16 dé (an dung
the nang cua hé thong nang luong. Do dé & day cd tuyén dap tao hé chifa va tran xa 10,
con yén ning lugng thudng nam riéng va ¢é chiéu dai khad lan. Pa so cdc ¢ong trinh
thay dién tuong doi lén & nude 1a thudce leal nay.
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Trude ngay thong nhit ddt nude & mién Nam ¢é cong trinh thoy dicn £a Nhim
thude kiéu niy. Tit sau 1975 dén nay di hoan thanh nhiéu céng trinh kigu nay nha Tri
An, Vinh Son, Song Hinh, Thac Mo, Ham Thuan, Pa Mi, Yaly.

2.1.3. Tuyén dap
a) Pap

LLa cong trinh ngin song, sudi tao hé chia hoiic dang nudc dé 6 the din mude
mot cach thuan Li t cilta 1y nude (clta nhan nude) vao hé thong thiy Lol hodce he thong

ndang lugng.

Ty theo két ciu va vat licu, dap cé cdc loal:
- Dap dat
- Pap dat d4
- Dap bé téng trong luc
- bap vom
- Bap try chéng, dap Lién vom
Céc loa dap khic.

Pap thuting 1a cong trinh chi y&u tao tuyén ap lue, ¢é chi phi tuong déi 1dn nén
viéc chon tuyén dap ¢é ¥ nghia quan trong trong sudt qua trinh nghién citu tinh todn cic
chi tiéu, thong s6 ¢o ban cha cong trinh didu méi thuy loi, thuy dién.

Do trong ¢ong trinh ddv méi thay loi, thiy di¢én ngoai dap chinh con ¢6 ¢ong (rinh
xa li. cong trinh ldy nudc, ciac cong trinh khdc phu thude khd nhiéu vao Kicu loai cong
trinh thuy lgi, thuy dién v két cau dap nén tuy€n va bo tri cong trinh ¢6 khiac nhau,
Nhur vai loai dap dat, dap dat dd hdn hop thi khé c6 thé cho tran qua dinh dap nén cong
irinh thido 1& thudng phai bé trf tich riéng (bén bd hay mot "eo” nii). Céng trinh nhan
nude doi véi loai dap vat ligu tai ché (vat liéu dia phuong) cling thuong duge bo tri tich
ricng. D61 voi dap tuong doi thap, ¢6 the bo tri cong 1y nudc trong than dap.

Dix 14 loal cong trinh nao va két cau dap nhu the nao thi dap thudng van ta cang
trinh chi véu, XEL vé mat an toan clia hé thong dau moi va dic biét ddi vdi ha luu dap,
thi viee chon tuyén chang nhitng ¢6 ¥ nghia vé mat kinh 1€ - ky thuat ma ¢dn ¢o ¢ nghia
v¢ mil xa hot, thim chi doi véi cac dap cao. ho chifa 16n con ¢6 tam an toan quoc gia,
vi néu ¢d su ed dap s& giy tham hoa vé ngudi va clia trong pham vi rong ldn.

b) Bap dau

1.4 loai dap bang dat. Chon tuyén dip chang nhiing phai can cit vao dié¢u kién dia
hinh, dia chal, thuy van, bo tri ¢ong trinh xa (4, bo trf cra nhan nude... ma con phai chi
¥ dén dicu kién ¢ sin val héu xay dung. nhat 13 dat dap dap. O day doi hor chang
nhitng cu ly vin chuyén dat gan ma chii y&u 1a chat luong, cic déc tinh cia dal phai bao
dam yéu ciu dap dap vé mat chdng tham, chéng x4i ngam, chong sat 1d. chéng lae
hod... cling nhu bao dam gid thanh dap dap hop 1y.
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Can noi rang dai da sé cic dap cla cong trinh thiy loi nudc ta 12 loal dap bang dat
déng chit, dén nay qua bao chuc nim lam viéc kha t6t. on dinh. Chinh loai dap dat
dong chit duoe dp dung tiv 1av va 1am viéc khd bén vimg theo thei gian. Noi chung khi
chon tuy&n thudng chon nhitng c¢hé cd thung ling séng hep, nén mong la da goc.
¢6 diéu kién b8 tri cong trinh xa 1i va odng 18y nude thich hgp. Van dé co ban & day 1a
yéu cdu bao dam s6 lugng va chat lugng dat thich hop cing nbu thigt k& cde ket cau
"loc nguoc”, thoidt nude hop 1y.

¢) Dap dat dai

1.4 loat dap 6 két ciu chéng thdm bang 101 gilta hodc tudng nghiéng 6 vl licu
"mém” 1a loal dat it thim nuéc hoac ciéng nhu bé téng ¢6t thép, go, 1am kim loai... Co
(th¢ ndi day ta loai dap chil yéu bang vat Lign dia phuong véi chicu cao khid 16n. Nhiing
dap cao nhat thé gidi néi chung chinh 1a loai dap nay nhu Nuréch., Rogun (tren xong
Viac So, Kige Ghi Di).

Pap 11da Binh la dap cao nhét the gidi trén nén mém (128 m). Qua do thay kha
nang xay dung dap dat dd trong nhitng 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 rong cong trinh ddu méi vai thuy dicn kiéu tong song
(Thac Ba)., thiy dién kiéu sau dap (Hoa Binh) hay thiy dién kiéu dudmg din (Yaly).
Trong trudng hop diu tuyén dap thudmg ciing 1a tuy¢n cua ¢ong trinh dau mot. Trong
hai trudng hop sau thi luyén dap va tuyén nang fugng thuong tach riéng, tuy nhién cung
¢d the goi tyén dap 1 luyén chung cba cong trinh ddv moi, nhu cong trinh thuy dicn
Pra Nhim ldy 1én song ¢6 dap chi khong 18y tén cha song 1a not ¢é nha mdy thay di¢n
thdo nudce ra.

Viéce chon tuyén dap vdi loai dap dal da ciing giong nhu trong trutmg hop vor dip
dat nhung yéu cdu vé nén mong cé cao hon vi UEp gidp vdi 161 gitfa hodc (wong nghicng
cling nhu vl vat li¢u da cé doi hoi cde chi tiéu nén mong thich hop.

Neodi ra thidmg dap dat dd c¢é chiéu cao kha 16n, khéi huong xay dung nhico nén
cdn chon vi Ui bao dam khdi ltong va thoi gian thi cong cing it cang thuan loi. O day
can chii ¥ ca viéc ba tri tuyén xa lii v tyén ning lugng dé chon wyén cong trinh dau
m&i hop 1y nhét, dat duge gid thanh xay dyng it ma cdc yéu céu Khic, dic biet vé an
toan én dinh céng trinh duge bao dam cao.

d) Bap bé 1ong trong luc

L loai dap bé tong duoc dp dung réng rdi wong nhicu di¢u Kién véi chiéu cao
khac nhau. Dap bé tong trong lyc cao nhat the gidi Grand Dixence (285m) dugce xiy
dung & Thuy S§.

Do 4p luc chia dap bé tong trong luc 1én nén. nhdt [a khi chiéu cao cia dap khd lon
kha tap trung, dac bict & chan mdi dap ha luu nén yéu cdu nén mdng la loai da twong
dat nguyén ven, cimg chac. Qua thuc 1€ xdy dung loai dap nay trén the gidn thi tat ca
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cdc logn da gbc miac ma, tram tich hay bién chat déu c6 thé lam nén méng cho leai dap
nav. O nhiing chd mém y&u ndt né nhiéu ¢6 thé cé nhitng x 1§ thich hop van bac dam
véu ciau vé nén mong.

Khi ¢hen tuyén cho leal dap ndy. ngoai diéu kién dia hinh cdn chi § dén didu
kién dia chat cong trinh. Can chil ¥ chon nhung vi tri ¢6 1Gp phong hod mong, nén mang
dong nhat. Ngoai ra khi dat tran trén dinh dap cin chd ¥ khu vue tiéu ning dé 1icp noi
thuy lyc ha luu duge thudn loi, nhat 1a tao dong chay & phan thodt ra duge thuan dong.

Dot véi cac cong trinh cd tran xa 10 cing nhu tuyén nang luong tich riéng, dap be
tong trong hre 1a cong trinh duy nhat ngan song thi nén chon ché tuyén hep, nhung can
chi ¥ vice dan dong thi céng biang ngin song (img dot, bang kénh, bing ham sé& két hop
hay khong két hop vao cong trinh dé chon tuyén hop 1y. C6 thé cin qua so sdanh mot 6
phirong an bd tri tong (hé cong trinh dé chon tuyén hop 1y nhat.

d) Pap vom

I.a loai dap bé tong ¢4 hinh cong dé sit dung siic tra vio hai bd nham tang do on
dinh cua cong trinh va giam vat licu xay dung. Do dd yéu c¢du dia chat cong trinh & hai
b khi cao va dia hinh thung liing séng hep, c¢é d6 déc déi ximg nhdt dinh. Do ¢6
wu viél nhu vay nén dai da 50 cic dap bé 16ng cao (trén 180m) la dap vom hoac vom
trong lue.

Tuy c6 yéu cau cao v¢ nén mdng, nhit Ja & hai vai ddp, nhung thuc t& xay dung
trén the gidi cho thdy tal ca céc loai d4 dit ngudn gdc nao déu cd thé thiét k& vt xay
dung dap vom lén dé wong dicu kién dia hinh cho phép. D6l v6i dap vom (thudn tuy)
thi h¢ 6 tuyén, nghia 1a chiéu dai tuyén trén chiéu cao cua dap dudi 3 1a thich hop. Khi
hé $6 tuycn 3-7 thi nén ding ket cdu dap vdm trong luc. Tat ci nhiing thong s& cla dap
vom (d¢ day. cung 2, 3 chiéu...) thutng phai qua thi nghiém mé hinh cling vai nén
nong dé xdc dinh.

Khi cé di¢u kién dia hinh véi hé sé tuyén dudi 4-5 va didu kién dia chat tuong doi
dong nhat nén chi ¥ chon tuyén dap vdm ma hién nay dia cho phép train qua dinh dap
vdi luu hiong khd 16n, nha may sau dap (tua dap) vdi cong suit khd cao, dong thai bao
dam do an toan 6n dinh dn hon so véi cdc loai dap kbdc, dac bict trong diéu kién ¢
déng dit manh.

¢) Pap tru chéng, dap lién vom

Li loai dap thuting bang bé tong 6 try d& cdc 1dm bé tong ¢ot thép tao thanh mat
¢hiu dp. Trutmg hop két ciu chiv &p ¢6 1dm hinh cong thi dé |4 dap lién vom.

Dap tru chong, lign vom ¢6 tigt kiem duoc vat lidu bé tong nhung két cdu phiic
tap, ¢ot thép nhiéu, yéu ciu nén méng cao nén thuding dp dung cho chiéu cao dip dudi
100m. Loai dap nay khé cho tran qua dinh dap, thi cong khé khian nén it pho bién hon
nhimg loai dap khdc.
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{3 nudc ta do diéu kién thuong co Id j6n, l6p phong hod day. trien vong ap dung
loai dap nay khong phiéu. tuy nhicn khi ¢ didu kicn van can xem x¢l dé piam khot
Juong be tong va gla thanh so vdi dap trong lue.

) Cac loai dap khac

Céc loai dap khdc nhu nhitng dap nho bang cay 9o, ro déd, dd xay. di «¢p... howe
hon hop voi céc loal vat liéu vira ncu trén ithutng 1a loai dap thip, dai. Tuyén dap rong
truome hop niy thudng phy thuoe vao dicu kién dia hinh long song cung nhu nén mong
vit thuy van, nhit la kha nang thoat 10.

Noi chung dit 13 loai dap gi thi ciing ¢dn qua so sanh kinh t€ k¥ thuat mot so
phuong én tuyén va di sau dén dé cum lai tir pham vi 1Ong (vimg, doan) dén bep (tuyen)
vii cudi cling chon dugc um tuyén cé lot nhat. Pay 14 qua trinh chudn xéc hod dua ren
tai licu khao sat va nghién i tinh toan day di. Cin qua mo hinh vat 1 vauthay hee de
Kiém chimg va xdc dinh vi trf citng nhu k&l cau va kich thudc cla cong trinh, nhit 1a do
vai dap. thudmg la cong trinh chiu lue cha dau méi thuy ot - thiy dién, dac bict doi v
dap lon.

2.1.4. Tuyén cong trinh xa li
a) Cong trinh xa 1o

‘Thudsng, phai cé trong hé thong dau méi thiy 10 thiry dién dé hdo 10 kiong cheo
nuide tran qua dinh dap du 1a dap bang bat cur joai vat ligu gi, hinh thifc niw, trir nhing
dap tran su <o khi {hiét k& cho phép 1t lon dot xudt tran qua, tham chi cho x61 di nén
con got 1a dap xo1 {cdu chi).

Cong trinh xa 1d thudmg bang bé tong v&i hinh thie tran mat, thao sau hay Xa sau.
6 clta van hoac khong. San mat tran 12 déc nudic vh cudi cling 12 ket ciu tien nang. Kt
ciu ticu péng 6 thé 1a mili phong nude xudng h tiéu nang, gi€ng - bé tiu niang hodc
neu nén méng dd, Lo lugng nho diing "tiéu nang nhién”...

‘Thudmg, cong trinh xa 1i 1a mot hé théng cdc hang muc vi két ciu cong trinh kha
phic tap, ¢6 mot tuyén cong trinh x4 1o riéng o bén trén dap, bén canh dap. tach riéng
hoan toin khoi dap chinh. Nhur vay hinh thic tuyen cong trinh XA 1 khde v lyen dap,
nghia 12 kKhdc vl (uyén cong trinh dau mol.

Tuy nhién, vo trudng hop tran trén dinh dap hoac tran bén canh dap thi wyn
cong frinh xa 10 cing tring v6i tuyén dap hodc tuyen cong trinh diu moi. Pa sé cac
cong trinh thuy dicn & nudc La ¢6 cong trinh xa it thude Joai nay.

b) Tran trén dinh dap

‘Tran xa lii trén dinh dap thudng duge ap dung v&i két can dap bt tong ong fue.
dap vom trong luc. Ciing ¢6 rudmg hop iran trén dinh dap vom, dap o chong thap.
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Tuyén tran trong trudng hop nhu vay ciing 3 tuyén dap. Tuyén ¢ day 1 "tuyen
ngang”. Con ty¢n theo nghia "mat cit doc” thi thutmg thang goc véi tuyéen dap.

Dot vdi dap beé tong trong lye do mai dap ha luu twong do61 thoal nén cd thé két
hop thanh "mai tran” ma phia dudi mdi 1a mai phéng hoic két ciu tiéu nang. Trong dicu
kién mrde ta do 10 16n va tap trung nén dap bé téong trong luc cé thé la thich hop khi cho
ran qua dinh dap véi lwu lugng don vi tuong doi I6n. Trong trudng hop nhu vay thi
chon tuyén dap ciing dong thoi 1a tuyén tedn xa 14, chi cdn chd ¥ diéu kién dong chay
sau bd phin ticu nang cho thuén loi.
¢) Tran bén

Tran xa It bén canb dip thuong duge dp dung d6i vl dap bing vat licu dia
phuong va ¢6 diéu kién dia hinh tao tuy¢n tran xa 1 ngay sat dap d¢ giam khoi luong
dao dat dd. ‘Trong trudng hop nay tuyén dap thang hang (hoac dudi mot gée rong)
val luyen tran. ‘Tran bén ciing duge dp dung vén cdc loai dap bé wong khong cho tran
qua dinh.

[Tinh thitc ngudng tran ¢é thé [a thye dung, chian khong, dinh rong. Sau dé thudng
la déc nude va cudi cling la bg phan tiéu nang. Van dé & day 14 can chon tuyén doc cua
cong trinh xa& I vira giam duge khot lugng xdy dung, vita bao dam bo phan ticu nang
cling nhu dong chay ra thuan loi.

Cong trinh trin bén cha diap Hoa Binh hién nay I1a loai ¢6 luu luong dan vi ldn
nhat the gici. Tuy nhién do mudn gidm Juu luong don vi da thiét ké tuyén mii phéng
xién géc lam nuéce quan vao chan dap. Sau thiét k& thém "rang khénh" dé 14i dong chiy
v¢ phiu bd trdl, gidm dong qudn vdo chan dap dat da ciing nhw phai xay dung thém
(wiomg lai dong by phai.

Khi chon tuyén doc cong trinh xa 10 bén canh dap can chi ¥ 1am (h¢ ndo dé giam
duge chiéu cao va khoi lugng tudng ngan gida dap va tran.

d) Xa s

Xa siu la cong trinh thdo 10 nam sau dwdi mue nude dang binh thudng vdi hinh
thife céng duge chin bai cita van chiu dp luc cao. Loai cong trinh nay duge ap dung khi
phai xa mot luu luong véi cao trinh clta X4 nam sau dudi mac nude thugng tuu thudng
ap dung 6 cong uinh ddu mdi thay I¢i - thuy dién c6 véu cilu dung tich hitu fch k&l hoo
val dung tich chang 1l cho ha du nhu & cong trinh Hoa Binh. Cong trinh thiy loi - thuy
dicn 13n nhat the gidt lcén nay la cong trinh Tam Hiép trén song Truting Giang & Trung
Quoc ciing cd cong trinh X4 siu.

Cong trinh xa siu thudng duge thiét k& trong dap bé tdng trong luc (lam Hiép)
hoéc dap tran bé tong (Hoa Binh) ma phia trén 12 cdc clta van xa tran, phia dudi 1a cic
cira van clla cong x4 sau.
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Cong trinh xa sau do phai thdo [0 trong dieu Kién muc nude thugng fuu cao gay
dp luc viw coa nén van hanh phife tap, ¢an ¢ luan chung day da. Tuyén cong trinh xa
sau thudng tring vl tuyén tran xa 1d. 0 céng uinh Hod Binh duge goi chung la cong
trinh xa 1ii van hinh.

d) Cac loai cong trinh xa li khic

Cic Togl cong trinh xa id khac bao gom cic cong trinh xa 10 rnéng Hét tdch kho
cong trinh daw moi (eong trink Thic Mg, Vinh Son. Ham Thuan, ’ha Ninh._.} cling nhu
cong, trinh xa 10 du phong, 10 su ¢, Lo dgt xuat...

Céac cong trinh xa 10 loai nay thudng duoc loi dung cac "eo" déi, ndi dé giam
khoi lugng dio dat di. Ngoai ra phan cuéi cua cong trinh phai bao dam ¢d ucu nang
thuén 1oi cling nhu dong chay "ém” vao hop luu véi séng sudi thién nhién.

Tuyén clia cidc cong trinh xa 1 loai nay phu thude vao didu kién dia hinh, dia
chit, thuy vin, dan cu ¢ doc tuyén cling nhir & ha lun tuyén néu luu luong xa qua cong
trinh wong don lén.

Cdc ngudng xa cla céng trinh cd thé cé hoac khéng ¢6 cira van (con goi 1 trin
"t dong”).

N6i chung tran x& {1 14 cong trinh phic tap va chi phi tuong doi Idn. nhat la khi
tdch khé dip chinh nén viéc chon tuyén xa lu phai duwoc gqua so sdnh chi ticu kinb t¢ k§
thudl ddy du weng ng v ting giai doan thigt k& cong trinh va & gial doan thict k& oy
(hé¢ ¢ian ¢6 md hinh thity lue toan tuyén doi véi cong trinh twong déi 1on dé xdc dinh cdc
thong sé va cac kich thudc cu the,

2.1.5. Tuyén nang | gng
a) Tuyén ning luong

Tiy theo kiéu loai cong trinh thiy dién ma ¢6 cdc hang muc khac nhau, Pon gian
nhat 1a thuy dién kicu long séng thudmg céd tuyén nang lugng ngin bao gdm cua lay
nudc, ong dan nude, gian mdy thuy dién, kénh ra ket hop lal thanh mot ¢ong trinh 1a
nhi may thuy di¢n. Phifc tap nhit thuding 12 thily dién kiéu dudng dan dai bao gém cia
nhan nudc, dudng dan nude o6 ap hoic khong ap. bé ap luc khi dudng din nirde khong
ap. giéng hoac thip di¢u dp khi dudmg ham dan nude cd ap. ong dap luc, gian may.
dudmg dan nude va kénh ra.

Tuyen doce cta hé theng niang luong do 6 duge chon sao cho cd khot luong va
chi phi xay dung nho nhung cac chi tiéu nang lugng lai 1én. Thong thuong phal qua
nghién citu tinh 104n Kinh € k§ thuit theo timg budc ¢6 so sdnh nhi€u phudng dn tuyén.
So bo ¢ thé thiy trong nhimg di¢u Kién tuyén ning lugng nio ngan thi ¢ chi ticu kinh
1¢ 131 chinh t8t hon. Tuy nhién do tinh chal phic tap coa tuyén nang lugng véi cac dang
cong ac khic nhau tir dip dao ngam hay hd, bé 10ng ngdm hay hd, dng dp luce bing
(hép hay bang cdc vit liéu khic, gian may, duong dan nude ra cling vay... nén can khao
sidt, tinh todn cu thé theo tling giai doan dé chen dugce phuong 4o hop 1y nhat.
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b) Tuyén thay dién kiéu long song

Tuyén doc thiy dién kidu long song duge xdc dinh trong tong thé tuycén cong
trinh ddu mai thudng do b tri nha mdy thay dién & trong hé théng cong trinh sao cho
thudn lo1 nhdt. Do cong trinh tran xa 10 ¢6 luu luong 16n hon nén b el o gidia long
song, con nha may thay dién cd thé bo tri hoidc bén ber phai hodc bén b trdi chu you
nai ndo thuin lol doi v giao thong van tal. Nhd may thuy dién kicu long song thuomyg
¢ ¢0t nude thap, thigt bl pdng vé1 cdc cdu kién tuong doi Idn (siéu trudng sicu trong)
nén van dé giao thang van chuyén cin chi ¥.

¢) Tuyén thity dién Ki¢u san dap

Tuyén doc thuy dién kiéu sau dap phu thudce dap chinh ngan song 1a loat dap gi. vi
dap bang vat liéu dia phuong khé két hop bd tri cong trinh 13y nude va dudng din nude
nén tuyeén doc cia thay dién duge xem xét bo i riéng bén canh hay tich hin khoi
tuyen dap. Viée bo tri ndy 6 licn quan cht y¢u dén tuyén nang luong dai hay ngan do
dicu kicén dia hinh, dia chat cy thé cha ving cong trinh ddu mai chi phoi.

Cong trinh thily dién kiéu sau dap véi dap bé 16ng thuding ¢é duding dan khong dai
vi chii véu tan dung c¢ét nudc do dap va cé thé két hop lam tuyén dan nuée trong (han
dap, nha may & lién chan ha luu dép, lam cho ddu moi khd "gon" va kinh (€. Trong
truemg hap tran (ién dinh v ndée nha may thi thue 1€ wuyén doc ddp, cong trinh xa 1 va
ming lugng (rimg nhau,

d) Tuyén thay dién kiéu duong dan

‘Fuyén doc cia thiy dién kicu dudng dén thudng rat dai va gay khac vi it khi bo
i duge ca h¢ thong nang lvong thinh mot dedng thang. Nhu vay (6n that thay luc co
ting lén nhung vin kinh &€ hon vi ton that do thudng khang l6n so vai khi phai “nin
thing” toan tuyen nang leong, chi phi tang 1én rat nhiéu.

Do dé tuyén nang luong thudng chon 1wy theo titng doan cong trinh hap 1¥ (hang
muc ¢ong trinh) nhu kénh vio va cira 1ay nudc, duong din nude va cong trinh diéu dp,
duding 6ng 4p luc vi nha mdy. duong dan nude va kénh ra. Trong céc hang muc trén thi
dudng dan nudc va éng ap luc thudng chiém mat chi phi ding ké nén duoge xem x&t "
tien”, lam thé nao dé ¢é chiéu dal ngin nhat, dac biét 1a éng &p luc.

2.1.6. Tuyén céng trinh ngan man

Chon vi tri tuyén cong phai theo cdc nguyén tac sau dé dipaing cic yéu ciu kinh
t¢ k¥ thuat:

- Cong phai & noi khdng che duoe ving ap du an.

- Dong chiay vao vi ra khoi cong thuan, nghia 1a it 1am thay hudng chiay cia dong
song, kénh (r nhién d¢ khong gay dién bién x61 b& ¢ ha luu va thugng luw khi thao v
khi Ly nudc.
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- Né&u dit cong trong long song thi khong duge dat ¢ doan song cong ma phai dat ¢
doan song thang va khong nén dit cong & doan séng hep va sau, nén dit & doan ¢o long
$0ng rong trung binh va do sau vira phai. Trudng hop cong dat trong long song thi pha
thi céng cuén chién, dap dé quai hay déng cit vAy mot nua va [am kho dé thi cong mot
nira cdng & mot phia, phia con lai thodt 10 thi cdng. Sau d6 thdo 10 thi cong qua phan
cong di xay va thi cong ti€p phan cang con lai.

- Néu dat cong trén bd thi chon mot doan song cong dé din dong thi cong dao ho
méng kho trén bai bd boi. Khi xay xong c6ng thi diao kénh noi hai dau cong v song via
dip dap ngan song.
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Hinh 2-1. Thi cong cong trinh c¢dng ngdn mdn trén bii
1- cing: 2- dap ngan marn;
3- kénh dan vao:  4- kénh din ra.

O déng bang song Cim I.ong, phan 16n séng rach thang hiu nhu khong ¢é khic
kKhuyu thi viéc xay cong trén kénh nén dat trén long song dé dam bao dong chay thuan
va canh quan moéi truding, lic dé phii dao kénh dan déng thi cong.

- Tuy & dong biang vimg ven bién thudng cé dia chat gan giéng nhau nhung cuc bo
viin ¢o nhitng chéd yéu hon, nén vi tri céng phai trdnh cic cho do.

- Vi i cong ciing khong nén dit & nhiing viing ¢ dan cu dong dic phal glii
phong mit bang va diéu kién thi cong khong thuan loi.
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2.1.7. Mdt s6 van dé chung vé chon tuyén
a) Viéc chon tuyén

Viée chon tuyén cua cong trinh dau moi thay {oi - thity dién la mot "cong doan”
trong qud trinh khio sat thiét k&€ xuyén sudt tir giai doan tién thiét k& (quy hoach,
nghién cifu Tién kha thi, nghién cdu Kha thi) dén thiét ké, lap ban v& thi cong. Khau
"tac nghiép" chuyén nganh niy duge hoan thién din qua ciac budc, giai doan nghién ciu
thiét ké.

(6 thé ndi day 1a mot khau cé tinh chit nghé thuat va sdng tao ¥i cic cong trinh
thity lgi - thiy dién khé ma theo mat "dinh hinh" hay mét thiét k&€ miu nao, ké cd trong
viee chon tuyén cong trinh. Né lai 1a khau chi phoi kha nhiéu dén thai gian va gid thanh
dau tw ciing nhu chat lwgng céng trinh nén c¢in hoc hoi, diie rat kinh nghiem va téng ket
trong van dé nay.

b) Tuyén duc

Cac tuyén doc cla hang muc céng trinh nhu dap, tran xa d, cong thay loi, luydn
nang luong dwoc cu thé qua ba tri tong thé cong trinh dau mai, thuang thang géc véi
tuvén chung (tuyén ngang tean dién). Cic tuyén niy ciing can b tri cho thit hop 1y,
trong do 1am th¢ nao dé thoy lye "dau vae” v "ddu ra" duoc thuén lgi nhat, dong thot
#id thanh dau tu xay dung 13 it nhat trong khi van bao dam cdc nhiém vy vi thong so
chu yéu cua cong trinh dan méi.

¢} Cac diéw Ki¢n dia hinh, dia chat, thuy van, thi cong, moi truong sinh thai dan sinh
xa héi ¢6 anh hudng trye Gép va 1a cd s ban dau dé xem xét nghién cifu tinh lodn vice
R

-

> sdnh v chon lya tuyén cong trinh dau méi va cdc hang muce cong irinh. Can ¢o
d¢ cuong ¢y thé trong ting giai doan, tng budc nghién ctu tinh todn dé thu thap véi
mc 161 thi¢u cic chi tién, s6 lieu nhim gidp cho viée so chon tuyen duge thuin loi,
chudn xac.

D trueng hop nao thi ciing cdn ¢6 khdo sdt (6ng hop O thue dia voi phuong chin
"tridm nghe khong bang maol thay” dé kiém tra chung nhiing s¢ licu the thap va fa co <g
dé lap dé cuong comg viée can 1am cho budc sau.

d} Thuémg diéu kién dia hinh ¢ ¥ nghia chi phal ldn déi véi viee chon tuyén, trong khi
difu Kién dia chét, thiy vin, méi trudng sinh thdl, thi céng, van hanh... trong mot ving
tuyen thudng tuong tu nhau.

Khi sar bo chon tuyén cin chd ¥ ngay dén viéc bé tri cong trinh cu thé trong toan
ho cong irinh ddu maoi, k¢ ca viée dan dong thi cong (thudmg déi vdi didu kién 10 1on ¢
nude . ¢ anh huong ding k¢ dén bo i cong trinh chung cing nhu gid thinh xay
dung). Nhu viy irén co s¢ tai liéu dia hinh, dia chat, thly van cin “phic hoa" b ui tong
th¢ cong trinh bang cdch "sip x¢p" cdc hang muc ¢ong trinh.
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d) Da hé thong coéng trinh thay lgi - thuy dién loai ndo thi dap chinh ngan séng van la
hang muc ¢ong rinh chu véu, chi phot cdc hang muyc cong trinh khic. 1o dé loai dap ¢o
¥ nehia Ion trong viée chon tuyeén va méi loai dap thuong ¢é 8 hop cdc ¢ong trinh di
theo, nén cian ¢ cho dinh 16 rang khi chon tuyén tr lic so bd xdc dinh ving tuyen,
Negay lic dé cling da phai chon tuyén dai dién di véi loai dap chinh ngan séng mot cich
¢d cd 0 kinh (& k¥ thudt.

Vi vay loai dap chinh ngan song thudng la "chi dé” cho viéc chon tuyén. Loai
dap nay do nhimg diéu kién thién nhién nhu dia hinh, dia chat, thily viin, vat liéu xay
dung... ¢hi phoi, cing nhu do nhing dicu kién moi truong sinh thdi, cong ngh¢ xay
dung. kinh (& t&i chinh tic dong. Tdt nhién can qua so sdoh kinh ¢ k§ thuat cy thé
nhung doi v&i "chuyén gia” ciling cdn ¢d nhiing "cam nhan" truc gide qua nhidu kinh
nghiém ¥ luan va thuc tién gidp dinh hudng va dinh lugng diing dan. giam duge thoi
gian va chi phi khéo sdt, tinh todn cing nhu chat luong du dn duoc bdo dam & mue
cao nhat.

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

Do cdc cong trinh ddu moi thuy dién — thay lot ¢é nhiém vy khai thac st dung
téng hop nguén thi nguyén nudc déng thoi phai béo vé ngudn nude lau dai, cat giam i
cho phia ha luu... nén trong thanh phan cong trinh dau moi ngoai nhing cong trinh
thuy cong chung nhu dap, trin xa 1u... con ¢d cic cong trinh chuyén nganh nhu céng
lay nudc dé cung cip nudc, nha may thdy dién, du 1du hay cong trinh nang (u, c¢éng
trinh chuyén tai, céng trinh chuyén cd, céng trinh xa sau. ..

Tir d6 b (ri téng thé cong trinh dau mai thudng gém nhiéu hang muc cong trinh.
c¢in 16 hop thanh mot mat bing bo wri cong trinh hop 19, hai hod d¢ bao dam thyc hicn
dugc cac nhiém vy dat ra ¢cho cong trinh ddu mai mot cach thudn loi nhét, dat hicu qua
cito nhdl. Thudng can qua so sanh mot s6 phuong dn bé tri ¢ong trinh dé chon phuong
an o1 wu. Can du kién ca kha nang md rong, nang cip cong trish trong tong lai.

b) Diéu kién kinh té - k¥ thuat

B tri tong the ¢ong trinh ddu moi thity 1ot - thiy dién can dat duge ciac dac trung,
v ¢hi ticu kinh 1€ k¥ thudt thuan lei, hop 19. Gid thinh xay dyng cong trinh ¢6 k¢
dén ¢iac chi phi van hanh thudng guyén phai 13 61 thicu. Cdn tdn dung cdc dicu kicn
thién nhién v¢ dia hinh, dia chat, thuy van, vat liéu xay dung tai chd. Trong didu kicn
¢6 1hé, cin 1an dung sy két hop cac hang muc ¢ong trinh dap v61 tuyén xa 1d, tuyén
nang luong.
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Chii ¥ 50 dé thi cong lam the nao dé véi khai hegng o1 thi¢u ¢6 the dua cong trinh
vao van hanh ting phan sém nhat, phit huy hiéu qua nhanh nhat.

Trong dicu Kién nhiél d6i am 6 1i idn nhu & nude ta cong trinh dan dong thi cong
thuding chi¢m mot 1y trong chi phi lén nén can chi ¥ bo tri hop 1¥ qua so sianh cic
phuong an va tan dung cdc cong trinh tam thdi dé sau thanh céng trinh vinh clru nhu d¢
xa phit sa, xa mot phin 10, két hgp dudng din ra coa 16 miy (nhu & Tod Binh). Trong
truding hop can day nhanh tién do (hi cong véi khéi luong dap dap khong Ién., ¢6 the tip
trung lam trong mot mua kho thi khong nhat thiét phai ¢é cong triinh thio 16 thi cong
(Thic Moy vira ton kém, vita kéo dai thoi gian xay dung ma chi can cong trinh dan dong
TTHEY Cdln,

¢) Diéu kién thi cong - xay dung

Khi chon két cdu v b trf céng trinh ¢an chi ¢ 50 d6 o chite dé xay dung v ticn
3¢ thi cong lam the nao dé xay dung cong irfinh trong mdt thdi gian ngin nhal vdi
cudmg do 1hi cong cdc loat xen k& mot cdch hgp 1§ nhat. T chie dan dong thi cong hop
v, tn dung duge hue fuong xay dung sin cd,

S0 dd dudng giao thong vin chuyén ngoal va trong cong trinh cin hop Iy hod, tan
dung 161 da nhimg tuyén va phuong tién van chuyén, giao thong, thi cong sin ¢d. (6
géng bo tri cdc hang muyc cong trinh tuong déi 14p trung dé tan dung cic phuong (icn thi
cong chung, lam giam khoi luong cdc cong trinh tam thdi, phu ciing nhu cong trink
chinh. Can ¢6 ¢hd d¢ ba 1rf cong trinh phu tr¢ nhat L khu nha mdy bé tong nghién sang
pliti zan cong Irinh.

Trong trung hop kho thi cong dé quai, lam kho hdé maong vi nén dap la cat cudi.
s01 thi dp dung so do6 thi cong trong nude phan dap cat va dung thity luc dong chay d¢
lam troi 16p cdt can phai bée bo (nhu & Hoa Binh).

d) Diéu Kkién k¥ thuat van hanh

Cong trinh dau mén thuy loi - thuy dién phal ddp vng cac yéu cau nhiém vu dé ra
m@t cich tot nhdl trong sudt thon gian lam viée ciia cong trinh. C8 giang kel hap 61 da
cie nhiém vu vé khai thdc, st dung vl bao vé ngudn tai nguyén nudc.

Bé tri cong trinh ddu méi lam thé ndo dé thao tdc van hanh duoce thuan loi.
¢ the ty dong hod mot cach don gian, chic chan va t6i da, bao dam van hanh an toin,
linh hoat.

Ciac cong trinh tuyén dp luc cdn bao dam do an wan on dinh, it phai st chita. Céc
cong trinh ¢an ¢ di¢u kién thity lue vao va ra thuan lgt, vira it ton that, tranh dong
xody, Xoi Loy vira giam khoi luong xay dung. Can tin dyng diéu kién thién nhién san ¢é.
khéng dao mai doc nhidy vira gitr canh quan méi trudmg va bao v¢ khoi bi sat 16 1rong
khi thl ¢cong va vin hanh.
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d) Cac diéu kién khac

Cong trinh ddu mdl thity loi  thly dién ching nhitng phai bao dam yéu ciu kinh
(& k¥ thuat, bén viing ma cdn tao canh quan, cong trinh kién tmic, m§ thuat hai hoa vé
thién nhién mai truéng, cang it tic dong vio i nhién cing tét.

Vi didu kién ¢o the, cdn du kién trude su nang cip, nang cao nang luc san xudil
cla cong trinh. B tri ¢ché d¢ lam 1i€p cic cong teinh cin phdt trién theo nhu cdu nhu
cong trinh van chuyén khiach, hing hod qua dap, cong trinh tran su ¢6 phong cic dap ¢
phia thuong lun by v& (hoac ha thip muc nudc dang khi khoé bé uf cong trinh tran su
¢o.. 3 K€L hop vaan dung cdc cong trinh dé€ giao (hong Gua lai (trén dinh dap. cic co.
dé quaiy. K& hop va tan dung cic ¢o sd phuc vu, khu phu trg, kbu nha & Ian trai dé sit
dung cho dia phuong cho can bé céng nhan van hanh, cho di dan tai dinh ¢,

2.2.2. B4 tri céng trinh khdng cé dap ngin séng

a) Cong trinh khong co dap la cong trinh khong ¢6 ¢ot nude nhu ¢ong teinh [ay nuée
chay trge tiép Lir séng. tir kénh 1én, khong <6 ho chia. Nhiing cong trinh 1dy nude nay
thutmg 1 dé Wi tidu, cung cap nudc cho cong nghiép, sinh hoat,

b) ‘Theo dicu kién ldy nudc tir song vao kénh chinh céng trinh Ay nude chia lam hai
loai: co diéu tiet va khong diéu tiet. DSi vdi loai cong trinh khong didu tiét lru lirong
can lay phu thuac vio muce nude song. Béi vai loai cong trinh ¢6 didu G¢1 thuong ¢
cong digu nét hoac tram bom & ddu kénh cho phép Iay luu lvong can thiél véi bit k¥
muc nude ndo cla song.

€) Vi tri va bé trf cong trinh khong ¢é ¢ot nude cing nhu loai cong trinh 1dy nudc duoe
xde dink do mot s0 dicu kién dia hinh, dia chit, thuy van ctia doan séng, di¢u kicén vi
luong nude can Ay,

2.2.3. Bé tri cdng trinh véi cét n dc thap

a) Cong trinh dau moi thuy loi - thiy dién vdi chitu cao thap dung d¢ dang nude tao
dicu kién lay nude cho nhu cdu thoy lgi, cong nghiép. sinh hoat, ¢ho thay dién kicu
dutnyg din dimg luu luong co ban. Cong trinh thiy dién kicu long séng cling thudng ¢
¢ot nude thap, cd khi véil muc dich "kénh hod” dong song cho gizo théng van ai thuy.
Bo tri cong trinh dau méi trong cdc diéu kién nbu vAy ngodi dap dang vi tran xa
1t ¢on ¢ cong trinh nhir cong 1y nudc. du 1au, nha may thiy dién...
b) N¢u séng rong thi thutsng ba tri nha may (hay dién trén mét bdy, du (au & b bén kia,
0 qifta [4 dap tran xa 13. Néu dat ca nhi mdy thay dién va au tao vio mot ba thi van
hanh cong trinh ¢ kho khiin, nhumg thi cong cong trinh bé tong dugc thuan lai do tao
thanh mot 16 hop cong trinh bé 1Ong.
¢) Khi long séng hep khé bé tri tit ¢a cic hang muc cia cong trinh dau méi vao mot 10
hop. ¢é th¢ phai ddo 1an b dé ba tri cong trinh nhu dat nhx may thiy di¢n. Néu diéu kien
cho phép thi nén két hop tuyén nang lugng véi tuyén tran xa {d. Tuy nhién do cét nude
thip nén kho b tri, ¢6 thé ding cic mo tru ctia dap dé b tri t6 mdy $€ ¢ hiu qua hon.
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d) O nuéc ta cong trinh Thac Ba duoc xay dung trong nhitng nam 60 cta thé ky XX la
thuoc loai thiy dién kiéu long song véi cot nude tuong déi thiap, bo tri cong trinh bao
gom tir bo phai qua trai dap kho bo phai; nha may thuy dién véi 3 16 may, tran xa li ¢6
3 khoang, dap chinh ngan song bang dat da (xem hinh 2-2).

/

Hinh 2-2. B6'tri tong thé cong trinh loai thity dién long song
a) Cat doc theo truc cong trinh dau méi; b) Mat bang:
I, 4, 6- dap dat; 2- Nha may thuy dién; 3- Dap tran bé tong:
S- Au tau; 7- Ranh gi6i ngap & thuong luu;
8. 11- Kénh vao va kénh ra; 9, 10- Kénh vao au.

2.2.4. B6 tri cong trinh vdi cét n dc trung binh

a) Cong trinh dau moi thuy loi - thiy dién véi cot nude trung binh ¢6 thé duoc xay dung
0 song ving dong bang, trung du va mién nii. Trong trudng hop & song viing dong bang
va trung du, c6 thé nén méng khong phai 1a dd, con song & mién ndi thuong la nén
mong dd. Cic cong trinh dau moi ¢6 ¢ot nude trung binh da s6 véi muc dich phét dién
va nha may thiy dién thudng thuoc kiéu sau dap.

b) BG tri cong trinh thuy dién ki€u sau dap phu thudc chii yéu vao loai dap bang bé tong
hay bang vat li¢u tai ché. Trong trudng hop dap bang vat liéu tai chd khé c6 thé két hop
vGi tran Xa I, can bo tri tran xa 1a riéng bén canh dap nhu & cong trinh Hoa Binh.
Tuyén nang luong hoan toan bo tri riéng bén bo trai.
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¢) Bo tri cong trinh v6i dap bé tong c6 thé két hop tran va tuyén nang luong vao mot
"dau moi" thi thuong cho tran qua dinh dap va néc nha may thuy dién. Nhu vay bo tri
cong trinh gon vao mot "té hop". Trong trudng hop nay can chii y dén cong trinh dan
dong thi cong. Néu song tuong doi rong, méi thoai thi ¢ thé lam kénh dan dong, sau dé
bo tri cong trinh bé tong c6 khoang tran va 16 xa sau dé thdo 1, 16 xa day dé thdo phi
sa hoac chira "chd" dé sau ndy md rong, ting thém cong suat clia thiy dién, nghia la dé
lam nha may thuy dién méi. Kho khan 1a hé thong cira 1ay nude, ong dan nudc... s¢ "cai
tao" nhu thé¢ ndo dé trd thanh tuyén nang luong. C6 thé trong trudng hop vdi cira xa sau
¢6 phan thuan loi hon trong viéc “cai tao”.

d) Bo tri cong trinh Hoa Binh v6i tuyén nang lugng doc lap bén bo trai, nha may thuy
dién ngam cho phép chay may s6m do viéc chay mdy dau tién c6 thé lam theo tuyén
rieng tir dao, d6 bé tong, lap rap té may. Trong trudng hop véi nha may hé phai hoan
thanh phan dudi nudc cla ca 8 t6 mdy la phan khéi luong chii yéu ctia toan bo nha may.
Ngoai ra cac dudng ham cé dp vao cdc t6 mdy ngam ngan, thi cong nhanh, khac véi
truong hop khi nha may thuy dién ho, duong ham ap luc dai rat kho thi cong, nhat la ¢
hai dau déu bi "chan lai", phia thugng luu l1a clta nhan nudc, phia ha luu la nha may,
phai thi cong 16 "ham cut” vira lau, vira ¢6 nhiéu rui ro; khéi luong dio hd & nha mdy
rat 16n, khi van hanh viéc bao vé mai dao cao ciing la mot khé khan (xem hinh 2-3).

Hinh 2-3. B6'tri tong thé cong trinh loai thiiy dién sau dap
1- tram dién: 2- dap kho: 3- nha may thuy dién:
4- dap tran; 5- dap dat; 6- au tau: 7- dudong.
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2.2.5. BA tri cong trinh vdi cdt n dc cao

a) 130 i cong teinh dauw mai thoy loi - thay dién véi ¢dt nude cao cd thé cé 2 loat.
l.oat chi yéu do dap o nén cot nude, thudng cd dap cao vi gia thanh cla dap chiém
dén 40 + 60% toan bo gid thanh. BS tri cong trinh loai ndy c¢hd yvéu do dap chi phdi.
Neéu Ja dip bé tong thi thudng két hop cong trinh x& 10 vl tuy¢én nang luong vao diu
moi. Khi dia hinh, dia chdt, thiy van khong cho phép két hop va ¢ (hé bo tri rieng thi
bo trf cde cong trinh x4 10 cling nhu ning lugng & trén mot bo hay tach riéng ra hai his
teemg ty nhu véi be 1ri khi cd dap ngédn song bang vit licu tai chd. Thudng diéu kién dia
hinh ¢hi phdi vice bd trf cong trinh, DE lam thé nao c6 chi phi xay dung il nhal, cin qua
s0 sanh mot s6 phuong dn bo tri cong trinh cu thé.

b) Loal chu yéu do dudng dan nude tao nén ¢ot nude (thuy dién kicu dudmg dany (hi
ngoai dap, cong trinh xa o thudong bo (i tap trung, con luvén ning luong do ¢o dudmy
dan nude dai (bao gom kénh, hdm dan, dng dp luc, nhi mdy kénh ra) phai bé i ricng o
mot phia b s6ng. Can can cif chl yéu vae dicu kién dia hinh dia chat dé lam thé nao
val do dai duding din ngan nhat, lao duge cdt nude cao nhat.

O loai cong trinh ¢d cét nude cao thudng chr ¢d tuyén ning lwgng ma khong o
céc cong trinh khidc nhu du tau (hoac cong trinh ning tan, cong trinh cho ¢i Ién xudng,
cong trinh tha go...).

¢) Thudng trong bd tei cong trinh ¢o cOl nuic cao tuyén niang luong ¢6 v nghia lan du 13
trong trrdng hop ki€u dudng déin hoic trong trudmg hop kiéu sau dap, nén can ¢o so
sanh cic phuong dn kinh t& k§ thuat cy thé. Doi vdi dap bé tong, loal cong trinh kicu
sau dap thudng uycn nang lugng c6 thé két bop twong doi thuan lgi. DS véi dap bang
vt ligu tai chd dudng dan nude phai dai va thuding 13 kiu him dan. O day phai xem xét
cy thé trong timg trudng hop c6 hodc khong ¢é cong trinh didu dp, chi yéu do chidu did
ctia duding dan chi phéi.

d} Nhit may thuy dién do ¢é dutmg din nude thudng kiéu ngam, ca ang ap luc ciing vay
nen ¢ the [ kicu thuy dién ngam. Gian mdy ngam thue chat do quy mo khi Ién nén thi
cong gan giong nhu gian mdy ho sau khi da Jam vom. Phan dudi hau nhu khong bi nura
210 anh huong, thi cong timg t6 may ddc lap, ¢ thé dua vho van hanh sém nén wén (he
gi¢i nha may thiy dién ngim duoe 1am khd nhiéu. O Hoa Binh, Yaly cling vay, vi bao
dam kinh 1€ k¥ thuat chit khong phai chi vi qudc phong ma lam ngam.

2.2.6. Mdt 6 nhan xét chung

a) Bo tri comg rinh dau moi thuy lgi - thuy di¢én phu thuoce vie thanh phin clia dau mél.
ngoai comg trinh dap ngan séng va cong trinh xa 1 thi chd yéu do nhiém vu ¢l cong
trinh dau moi: cap nude, thuy dién, van tai thiy, tha gb.

Khi cong trinh c6 nhiém vu cung cip nudc wéi, nude cho cong nghi¢p. nude cho
sinh hoat thi trong hé thang dau maéi con ¢ cla 18y nude hoic cong, kénh dan nude cac
mit phan phdi nude (cong twedi, tiéw, tram bom, cong trinh trén kénh...).
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Khi cong trinh cé nhiém vu phat dién thi rong h¢ thong dau maol com co ven
mang lwong bao gém caa nhan nude, cong trinh dan nude (kénh, one. ham), nhi mady
thayv dién, cong trfinh phan phoi dicn...

Khi cong trinh cé nhiém vu giao thong van 1ai thay thi trong hé théng diu moi
con ¢6 tuyén chuyén tau, thuyén, be thudng bac gém kénh vao, ra, au tau, dudng truot
tau hodc cong trinh nang tan...  «

Cing ¢4 nhimg trudmg hop ¢ nhiém vu si¥ dung (ong hgp ngudn tai nguyen nude
v 2 hoac ca 3 nhiém vu thi hé thong dau mai thiy loi - thay dién bao gém di ca cic
cong trinh: dap triin xa 1, coéng 1&y nude, wyén nang luong, au tau.

b} Van dé chen loal dap la mét trong nhitng nél dung chu yéu vé nghién ciru tinh wan
kinh t&€ k¥ thuat, ¢6 ¥ nghia Idn trong viée bo tri cong trinh dau méi thity loi - thay dién.
Trong vi¢c chon loal dap thi su xdc dinh dap bé (ong hay dap vat li¢u tai chd ¢ anh
huémg truc 1icp dén bé tri cong trinh diu moi.

DO vdi cong trinh dau mai thay lgi véi dap ngan soéng khong cao, 1ao hd chita de
Wi v¢ ma kho. chi y&u 6 viing trung du, ¢ dia hinh ba (ri tran xa 16 bén bir hay riéng
¢ "eo” nidi ¢d ché dd ra song sudl twong doi thuan Igi thi dap thudmg lam bing vat licu
tai cho.

Pip bé 1ong thuong duge chen & dia diém ¢6 diéu kicn dia hinh, dia chat thich
hop, nén méng la da, vat liéu cdt soi tuong déi ¢ gan, didu kien dan dong thi cong thuan
len theo cach phan dot, kénh hoac ham thdo 10 thi cong. Pap bé tong cho phép két hop
cong trinh xa 0. ¢6 khi cho phép xa 1 trong lic con dang xay dung.

Dap vom hodc vom trong luc duoc xdy dung & nhitng dia di¢m <6 diéu kién dia
hinh, dia chat cho phép vét hé s6 tuyén thuong khodng 2 = 4, ciing ¢é khi v&i hé sa
tuyén lan hon. Hién nay viéc K€t hop cho tran qua dinh dap va k&t hop xay dung nhi
mdy sau dap trong diéu kién lun luong 10 va cong suat I1dn déu da ¢é thue tién & nhicu
noi. Do d6 dac bi¢t trong diéu kién ¢6 dong dat manh, cin quan tam d¢ lam dap cong
hoac vom (dap vom Valont o Italia cac 262 m, nuée lan ddt da do sat bd ho tran trén
dinh hing ram mét ma khéng by vi), nghia la can tan dung diéu kién o nhién dé xay
dyng dap vom hodc vom trong luc.

¢) Can dac biét quan tim bac dam dé an toan vi on dinh cla tuyén dp lue, v& ket ci
ctia cong trinh dap, cho tigp gidp cang nhu 2 vai dap. Ngoai vice chon Kt cau hop Iy th
¢an chil ¥ dicu Kién sat 16 biy hd trong pham vi gdn (nhu biy hd Vaiont bi sat 16 1 ho b
lap, tuy ddap khong v& nhung van lam thiét mang khoang 4 ngan ngudi mac di da ¢o
bio dong trude d¢ so tdn & ha lun).

Viéc bio dim an 10an 6n dinh clla phia ha luu nhu cong teinh tidu nang, chan dap,
hai bey cd vé& KEL ciu va thay luc cling ¢dr duge quan tam. Thudng <6 mo hinh thity Juc
dé kiem tra cac giai phap kj thuat, dac biét néu & ha luu cong teinh ¢6 dong dan cu hoac
cd cdc cong trinh kinh (& - xa hoi.
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bicu kicn mat do dan cu va quy mé cdc ¢ong trinh @ ha luu ¢6 § nghia Ién trong
vi¢e chon ba tri va thong 6, k&t ciu cong teinh. Do su ¢ cla d4p 1ao hé chita 1dn din
dén hau qua khon ludng nén can xem x¢ét va chon loai cong trinh ¢6 do an toan on dinh
cao (nhu dap cong, dap vom) cd dé du triv ¢in thiét so vdi nhitng dap théng thudng
(dap Hoa Rinh di gia thiang 3m so v6i tiéu chuan cong trinh cip 1). Noi ¢é diéu kién cin
€0 gang b tri dap tran su ¢o, triin du phong.

d) Biéu kién dan dong thi céng cé anh hudng dén bo i cong trinh diau mai thiry loi
thay di¢n. Tat nhién & day lou lugng va thoi glan 10 ¢ ¢ nghia khong nho. Trong
trucng hop song réong hoidc ¢b phan var - bat thi nén chon cong trinh bé 16ng thi cong
dot 1 (nha may va tran & Thac Ba, tran xa 16 ¢ Tri An), trong dot 2 s& xa 1 thi cong yua
¢ong rinh bé (6ng da xdy trong dot |

Trong truimg hgp song réng vira, ¢o b hay méi thodl & mot bay tht nén dan done
thi cong bang kénh, san nay s¢ 1dp kénh biang dép dit dd (Hod Binh) hay dap be ong ¢o
du kicn két hop ¢ong trinh xa ddy hoiie xa sau. Riéng & Hoa Binh con ¢é ham dan dong
thi cong ca mia can, mita U xa ca qua kénh vi sau ca qua cong trinh xa 1o,

Trong trudng hop soéng hep. hal b doc thi nén ba tri cong rinh dan dong thi
cong bang dung him. Cong trinh Nuréch (trén song Vac-so) din dong thi cong bing
dudng ham.

Néu triresmg hgp can boc bo 16p dd phong hod thi viée dao kénh dan dong sau diroe
ngan kai bang dap bé tong cb két hop thio sdu hay xa ddy 1a hop [¥. Nhu vay néi chung
day 1a khauo phai "xa 19 thi¢t k€ theo yéu cau chung 1 chon phuong dn hop Iy nhat qua
so sdanh kinh t¢ k¥ thuat cdc phuyong dn can thiét.

d) Vi¢e bo ui cong trinh hop 1§ 14 diéu kién can thiét dau tién trong sudt qua trinh
thiét k¢ ¢ 14t ca cdc gial doan. Thudng ngay trong budc diu tién, khi chua ¢é tai licu
ban do ty 1€ lén, khi chwra ¢6 nhicu tai liéu khao sat dia chat, s6 li¢u thiy van chua duge
"chuan xdc" hod... thi viéc b tri cong trinh trong trudng hop nao ciing 13 co s¢ cho cic
nghién cifu tinh 1odn so chon phuong dn cling nhe thong s6 co ban cla cong irinh diu
mal qua xac dinh gid thanh dau (e 0an bo cong trinh.

Cé the noi day chang nhing la mot noi dung kinh & k¢ thuit ma con [a mat
“nght¢ thudt”, can ¢ vao |y thuyet, thue uén, kinh nghiém tong nude, trén the gid...
dac biét |a vdi nhing diéu kién tuong tu vé thién nhién v kinh (& xa hoi. d¢ ap dung
mot cach sinh déng, hop Ly nhat.

Can ndi rang khong ¢6 mot cong trinh ddu méi thay lot - thiy dién nao, mot
tuycn dap nao la gidng hoan toan voi nhau ma luon c6 su khac biet khong it thi nhicu
vit phal ¢6 su "van dung” thich hop vi khéng ¢ "thigt k€ mau" nio d¢ "dua nguyén si”
sang cong trinh khdc. DG chinh 12 diéu khdc bi¢l cla cong trinh thity so véi cdc loai
cong trinh ki¢n tric xay dung khic. Tir dé doi hoi phai ¢6 tich luy kink nghiém v i
thite, phai {udn hoc hoi, suu tam vi suy nghi, van dung cho thich hop nhat dua vio
nhirg nhiém vu co ban v yéu cau cy thé déi vdi ting cong trinh dau moi thuy loi
thoy dién.
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2.3. PAC TR NG CO BAN MOT SO CONG TRINH THUY LOI G VIET NAM
2.3.1. Cac cong trinh thiy dién
{. Cong trinh Thiace Ba
a) Cong trinh thuy lot - thuy dién ‘Thiac Ba 1a cong trinh tueng déi I6n dau tién & nude
ta, duge xay dung trén song Chay (1inh Yén Bai.

Cao do mitc nuSe ding binh thudng cia hé dua trén co s6 tinh todn thiy nang di
chon Ia 58,0 m, dic¢u ti¢l dugc nhidu nam dong chay tai tuyén.

Cong sudt nhi mdy gom 3 t6 méay la 108 MW, 1a nha mdy thity dién kiéu lonyg
song, nghta 4 nha may tham gia tao tuyén édp luc.

Thanh phan cong trinh dau méi gém dap khéng tran bang dat d4, nha may thuy
dién. cong trinh xa tran va 16 dap phu (12 dap & b& phai va 4 & bé trii).
b} Trong do dn di xét 3 phuong 4n chinh vé bé i cong trinh:

- Phuong dn nha mdy thay dién vdi dap da do. Trong phuong dn nay dap chiu dp
lye nude con nha may thuy dién {a cong trinh khéng chiu lyc.

- Phuong dn nha may thiy dién kidu long song vai dap da dd. Trong phuong dn
niy nha mdy thuy dién nim trong thanh phin cic cong trinh cia tuyen dp luc.

- Phifong dn dap bé tong chan ngang todn bo tuycn cony trinh dau méi. nhi niiv
thuy dién bo tri rong tuyén dap, con xa | thue hién qua tuyen tran clia dap.

Sau khi so sanh va ddnh gia cdc pbwong dn bo tri va k&t cdu cdc cong trinh dau
moi. dd chon phueng dn nha may kiéu 1dng song vai dap da dé.

€) D& xem x€t 3 tuyén cta cong trinh dav méi. DA chon tuyén ndm & phén gita cua
khot da hoa cirong. cong trinh bé tong b trf trén nén dd cing tet.

Nha mdy thily di¢n gém 3 t6 mdy véi tua bin loai cinh quay, truc dine, Khoang
cich gilta ¢cdc tryc 1a 15,5 m. Chi¢u rong nha may 14 53,2 m.

Chi¢u dii phan dap tran a 28,0 m, lue hong xa 3280 m'/s (tan sudt 0,1% ). cao do
Jdinh dap 13 63,0 m.

d} Khai luong xay dung chinh gém: Dao dat da: 1.604.8.10° m”. Pap dilt dd: 2.712.7.10' m",
B& (ong v be tang ¢ot thép: 177.7.10° m'. Khoan phun i mang: 23210 n Thict bi v
khi thity cong: 1.891 tan. Thict bi thay kue va dién: 4.030 win.

2. Cong irinh Hoa Binh

a) Cong trinh Hoa Binh 14 cong trinh bac thang thiy loi - thiy di¢n dau tién trén song
Ha, con séng cd nguodn thuy nang ldn nhét nuée 1a ma tri ndng hi¢n thue chigm khodng
40% trong tong trir nang thay dién cla ci nude.
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Qua so sdnh nhi¢u phuong dn bac thang cong trinh wén song P déu thav ¢o
phuong dn cong trinh Hoa Binh & dudi cong. Bén canh do 12 su thuan 1oi cho vice
xay dung va vin hanh tai dién cta cong trinh (hoy lgi thiy dién 16n vi cong triudmyg o
ngay (hi xa Hoa Binh cach thu dé Ha Nt 76 km theo quoc 16 6.

Do qua khio sat dia chit trude Cach mang thidng 8 va trong nhing nam dau thap
nién 60 (cua thé ky 20) thay duoc ciu tao dudi long song ¢6 hém sau chia day cat.
cudt, so1 day dén khoang 60 m nén phuong an dap bé tong hiau nhur khang dege néu len
xem xét Treng thoi gian dé vice 1am dé quai dé boc bo 1op phit sa day nhiam dat dap
bé tong trén nén da la kho hién thye. Phuong 4n hdu nhu duy nhat 1a xét bo i cong
trinh voi dip dat dd ngan song.

b) 3 méi tuyen ¢6 khéi luong dap khdac nhau cht yéu tuy theo chiéu cao ciia dap do dia
hinh hai by ¢o thay déi. Trude Kia cdc chuyen gia Phap cing nhu dau nhitmg nam 60 do
du kién dap thap hon nén da xem xét chi y&u cdc tim tuyén & phia dudi tuyén hién nay
da chon va duge xay dung (tuyén 3).

V¢ sau vao cudi nhitmg nam 60, dau nhimg nam 70 do cao 1rinh dinh dap du kicn
trong pham vi 100 © 120 m nén da kién nghi tim tuyén nhu hién nay da thue thi v
chang nhimg ¢o khot lugng xay dung diap twong doi it ma cong trinh xa i van hanh ben
cunh dap cling nhu tuyén nang lugng déu ¢ vi tri thuan loi.

Sau do cic chuyén gia Lién X6 (c0) c¢d dé xuit nhiéu phuong an tuyén & ca
thuong va ha luv tuyén 3, dic bict & ca ve phia thuong luu dén 30 km, coi nhu mél viing
(uyen, trong d6 doan tuyén & thi xa Hoa Binh dai dén 5 km ¢4 nhiéu tuyén. Juy nhién
sau khi khao sat, nghién cdu tinh todn déu thiy ring tuyén 3 vin la hop 1¥ nhat vi ¢o gia
thinh xdy dung it nhitl v6i ba tri ong thé cong trinh “hai hoa™ nhat.

¢) Do dip dat dd Hoa Binh Ia dap cao nhét the gidi trén nén mém (128 m) nén khong
thé bo tri cong trinh xa 1d trén dinh déap ciing nhir ba trf tuyén nang luong, két hop rong
than dap rt Khé khan do dé cdc hang muc cong trinh nay dit tach riéng ra.

Van dé la cdn b tri tuyCn xd li van hanh nhu the nao d€ tuomg ngin gita dap dal
dd v dap xa it thap va ngin, déng (hoi khéi lugng dao dat dd, bé tong cia ¢ong trinh
tri xa séiu va doc nude cling 1a trong dol it nhdt, hé ticu nang ¢ cudi tran & vi uf (wong
doi thuan loi, lam anh huong dén chan dap ha lou it nhat,

Sau khi nghién cttu tinh todn khd nhiéu phuong dn bo i cong trinh, k& ca o by
phdi va b (rdi, thay rang phuong dn bo tri cong trinh xa 10 van hanh vi tuyén nang,
[ugmng O b trdi 1a thuan loi hon ca.

d) Van d¢ wong déi phite tap trong bo tri tong thé cong trinh Hod Binh [4 giai phip
dan dong thi cong do luu lugng 1i thi cong rat 16n (24.000 m'/s), long song fai hep o
tang phit sa dudsi ddy song rat day. O day cén ¢é bién phép "téng hop" khd cong phu vi
phai van dung tit ca cdc kha nang dong séng, kénh bd phai. him ba 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 ddn dong biy
trai thi song van chay "binh thutmg"”. Sau khi thi cong xong kénh bés phai vt hai ham bés
trdi tien hanh ngan song dot 1 vio ngay 12/1/1982, lyu luong song dude thao qua kénh
bd phai ciing nhw hai ham b& trdi. Cong Lic dip phin dap dudi nude dude Gén hinh, roj
dén phén giifa (theo chieu cao) cua dap. Dén ddu 1986 khi dap & phan long song di dup
dén cao dd can thict thi ti€n hanh ngan song dot 2. Irong mot thai gian mia kho (i
dip phin duGi cta dap & doan kénh ba phai dé mua 1d dén (I 1986) cho xa qua kenh biy
phat cling nhu hai ham bd wrdi. Sau |l 1986 phai dip phian dap bes phai cho dén cao trinh
8 1m tructe khi 1o 1987 dén, do dé da cd khau hiéu: "Cao dd 81 m hay la chet'

Lo 1987 dugc xa qua 2 hdm thi cong ciing nhu cong trinh xa 1t van hanh & bir udi
dang xay dd. Tat cd nhimmg giai phap nay déu thue thi theo thiét ké. Vio mia kho
1987 = 1988 hai ham thi ¢ong duge bit la1 & phan dau dé tich nudce. bao dam cudi nam
1988 van hanh 16 mdy ddu tién. Phan nia ha luu cha ham duoc tan dyng d¢ lam thanh
phan ham din ra clia haj té may ddu tién.

C6 18 bo tri cong trinh viao loai "phic tap nhdl the gi6i" nhuw vay 1a hop 1y, Day
bai hoc quy gid chang nhitng cho nganh thay cong Viét Nam ma cho cé the 2161,

d) Khot luong xay dung chinh gém: Pao dat da: 20.256 x 10'm'. Pap dat dd: 26.631x10°m",
Be tong va b (6ng cot thép: 1.899x 10" m". Khoan phun xi mang: 205 10° mét dai ().
Thiet b vi k¢t cau kim loai: 46,721 tan.

A Cong trinh T'ri An

a) Cong trish 'I'mt An 4 cong trinh (hiy loi - thiy dién {6n nhat mién Nam, bac (hang
cudi cung & ha luu song Pang Nai, duoc chudn bi vao dau nhitng nam 80 dé giai quyet
viéc cung ¢dp thém dién dang rat thigu sau khi giai phong mién Nam.

Theo nhing quy hoach so bo ¢ trong v ngoai nude (chit y¢u do Uy ban song
M Kong tién hanh) thi song Déng Nai cé nhiéu céng trinh, trong dé cong trinh
Da Nhim o thuong nguon da duoe xay dung tir ddu nhimg nam 60. Sau hop luu giita 2
somg Ba Nhim v Da Dung dy ki€n dén 8 cong urinh ma Tri An la cong trinh thi 9.

Cong trinh I'r1 An tuy ¢ ha lvu nhung ¢é ho chita tuong déi 16n, ¢6 thé didu Gt
sdu dong chay khi chua cd cac cong trinh & trén lai & twong doi gan thanh pha 16 Chi
Minh (chi trén 50 km), diéu kién thi cong van hanh, tai dien rat thuan loi nén dige (hi
cong tnede. Ilon nita & day dieu kién dia hinh (¢6 thac Tri An), dia chdt, xay dung khi
thuin lgi. trong phuong dn bic thang thity di¢n séng Pong Nai ndo ciing ¢6 cong trinh
L An nen vice duge chon lam ¢ong trinh dot 1 tén song Pong Nai ciing twong wu nhu
cong wrinh Hoa Binh (rén song Pi 1a hoan toan thich hop.

b) Can néi rang qua tai lién trudc ngdy gidi phéng mién Nam nam 1975 ciing nhu cta
Bo Thuy loi (cd) trong "thict k¢ nhiém vu" cha cong trinh I'ri An thi 1uyén dap
ciing nhu tuyén nang lugng clia cong uinh Tri An khic véi tuvén duge chon va duoc
xay dung,
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Tuyén dap duge chon & ha luu wyén lic trude du kién ciing nhu tuyén do Vien
Thiét ke thay cong Lién X0 (cu) kién nghi. Tuyén duge chon ¢o uu diém 1a thi cong
tren kho diap tran phia botrai mot cich thuan loi (khong phai qua cau). Sau khi thi cony
tam day phan dap wan va cdc md tru méi ngan song Dong Nai va luu luony thi cong
duge thio qua dap trin dang xay dung.

Tuyén nang luong duge chen & phia ha lun tuyén trude diay du kién (nha may thuy
dién o ngay ha luu dap phy Suoi Rop). Tuyén ning lrong mdt duge dé xuat va thue thi
¢ uu diém 1a 1an dung dugc mot doan thde véi do doc song khi tap trung & ngay ha luu
song Pong Nai. Ngodai ra da bo tri tuy€n ning lugng hop ¥ hon do tin dung b trdi ho
Suoi Rop ¢o cao do vira voi cua nhan nude va do doc khd 16n xuong nha may thay dién
co kénh ra dao khong sau. Tir dé giam nhicu khoi luong xay dung ma déng thoi ducce
tang ¢t nudce v cong sudt lap mdy, dién luong dang ké.

¢) Trong bai hoc kinh nghiém vé k&t cdu cong trinh Tri An ¢6 van dé sur co ong dp hee.
do dd Jam Ong vuong bang bé tong cdt thép vdi khiu do trong rat 16n (7 m x 7 m) ma
cot thép dat & goc chua chuan xdc, thoi gian sau khi do bé tong chua dip (mg véu cau.
Tuy nhién b hoc thanh cong i chil y&u nén trong thoi glan 1at ngin da hoan thanh
mot cong trinh ¢ tam ¢d quéc gia. tham chi 1a quéc &

Pa nhanh chéng trién khai cong téc xdy dung cdu qua song Dong Nai, o twyen
dap, tuyén tran cling nhwr tuyén nang lugng, huy déng moi kha nang v¢é lyc luong xay
dung va thiét bi dé thi cong trong thei gian ngan: khdi cong nam 1984 dén dau nam
1988 dit chay mdy dot dau.

4. Cong trinh Vinh Son

a) Cong trinh thily dién Vinh Son ¢d cic dap tao thinh hé chia A. B3 nim tren
song nhédnh, chuyén nudc sang séng chinh qua nhi may thiy dién nam & bi phii
song Con (tinh Binh Pinh).

I.uan ching kinh € k¥ thuat cong trinh thuy dién Vinh Son dugc hoan thanh vao
nam 1985, 1o A trén song Pak Phan duge nude tir hé B chuyén vé tao thanh hé thong
ho ¢ kha nang di¢u tict nhiéu nam. Cum cong trinh B dit & tuyén trén, cong trinh tran
& bén by phal, kénh chuyén nudc bén b trdi. Cum cony trinh A <6 xem xét 2 tuven
dap: dudl va trén cdch nhau khodang 150 1 200 m. Sau khi xem xét da chon tuvEn dud
¢ khai lugng it hon dit dudi nén ¢d did badan 16 rong. Cong trinh tran it o co b phiii,
¢ ca tran "su e theo kiéu “cdu chi.

b) Tuyén nang luong bao gém kénh vao tir hd A; 2 6ng thép ho (thay hd C bing cich
tan dung ong thép khong dung coa nhiét dién Cau Da); thip dién dp; dudng ong ap luc
ho dai 1928 m; nha may thity dién v&i 2 16 may, kénh dan ra da 60 m.
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Duong ong dp luc bang thép chiéu day 10 + 46 mm; trong quéd trinh xem xél da
chuyén toan bo tuyén nang lugng vé phia ha luu (song Cony khoang 200 m lam gidm
khot luong dao o vong thap dicu dp dén gin | triéu m®, duding eng thi cong duce thuian
101 hon lai thém duge cot nudc.

¢} Thong s0 cua mdt 5§ hang muc nhu sau: Puting ong ngang: 2 dng ducmg kinh
trong 1600 mm, dai 785 m. Thap diéu dp ¢é ¢hd co hep, duding kinh trong 6.7 m. duiing
kinh vich ngin 1.6 m, cao 40,60 m, chicu diy thap 0.5 m. Duong ong dip luc don, dugmy
kinh trong 1600 1750 mm, dai 1700 m. Cong sual lip dat v6i 2 wa bin gio 66 MW,
liru leong cue dai qua tua bin 13,2 m'/s.

5. Cing trinh Thac Mo

a} TuyCn dap cong trinh Thic Mo 12 loai cong trinh duding dan nén ciing theo nguven
tac chung i dap dat phia thuong luu doan thic. Tuyén dap womg doi ngan, khoi luong
dap dat dd khong nhiu, ¢6 thé tap trung thi céng trong mot mua kho. Do dé di "xir fy"
vice dan dong thi cong chu y&n vai luu lugng "kiét”, khéng phai lam kénh rong thodt o
thi cong sau phai dip lai v6i khai luong kha lén.

Nho kénh nho thdo luu luong mia kho di dap dé quai thap nham thi cong nén
mdéng dap, khoan phun trong mia kho. Mua 1ot luong nude dugce thdo qua phian nén
madng da thi cong, maa khd nam sau dap dip chinh nham dam bao dé cho 1o (ndam sau}
xa qua tran dang xay dung.

by D xem xét den 6 tuyén ning lugng. Cudi cling dimg & tuyén 6, giam khéi luong dap
ddp phu Hic Hanh va cong tac xay dung khd nhiéu.

H¢ thong tuyén nang luong bao gém kénh din vio dai 850 m. cia lay nudc cao
16m, didmg 6ng bang bé tong cdt thép duding kinh trong 4,7 m dai 590 m gdém 2 ong,
nha may thuy dién rong 18 m, dai 48 m, cao 24m vdi 2 tua bin loai tam truc, cong suat
chung 150 MW, kénh din ra dai 25 m.
¢) Cong trinh & wyén dp luc cd dap ngin song chinh, chiéu cao 16n nhat 46 m, chiéu dai
theo dinh dap 464 m.

Cong trinh xa tran cd 4 khoang, kha nang xa v&i it tdn sudt 0,15 14 4722 m'/s.
Pap Ditc Hanh 6 chiéu cao 1dn nhat 48 m, chiéu dai theo dinh 905 m. Kénh néi 2 ho
vai fuu lugng 186 m¥/s, dai 985 m, ngoai ra con 2 dap phu nhod & bd trii va phai dap vai
crra fay nude.

d) Cong wrinh duge chinh thife khéi cong ngay 20/11/1991, hoan thanh vio nim 1995,
Khot luong xay dung gom dao dat dd 7.444x10" m', dap dat da 7.137=10" m’. be tong
va bé 10ng cot thép 214.794 m”, khoan phun xi mang $.824 md. két ciu thép va thict b
6.397 1an.
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6. Cong trinh Yaly

a) Cong trinh thuy dién Yaly la cong trinh i6n nhat mién Trung. Day & ¢cong rinh
thude loar dudmyg dan, tan dyng thic thién nhign Yaly cao dén 50 m vi cac thic nho.

Tuy cong trinh Yaly & phan séng S¢ San sau hop luu cua 7 song Pak Poco va
Bak Bla, nhung do ¢d hé chita twong déi [6n, diéu tiét khd sau dong chay séng tai tuyén
dap. lai ¢é diéu Kién thicn nhién va xay dung kha thuan loi nén la cong trinh xay dung
dot dau trén hé thong song 58 San.

Trong Quy hoach bac thang thuy dién séng S& San khi nao ciing ¢ ¢ong (rinh
Yaly vt thic Yaly noi ticng. Cung ¢6 phuong 4n "an x6i Thdc Yaly” vaéi quy mo nho
va gquy mo vita. ‘Tuy nhién sau qua trinh nghién citu tinh toan thay rang phuong thic
1in dung ca doan thic sau thac Yaly, do doc khd tap trung vio mot ¢ong trinh nhu hién
nay di hoan thanh 1a phi hop nhat. Qua day cfing cdn "ridt kinh nghiém" vi néu chia
doan thic dai khoang 4 km thanh 2 bac thi s€ 10n kém hon, phai hai nha may cé tong
cong suat tomp duong nhung 1hiél bi dat hon do ¢t nude thap hon, Clra nhan nudce.,
dip, triin ciing déu phai fam 2 1an. Hay thue chal 1a 2 ¢ong trinh chid khong phai 13 “hai
dot” ma cong trinh sau véi kho khan 1on |2 dudng dan dai ¢ I€ sC khé hoan thanh trong
th&i gian mong mudn.

b) TuyCn dap Yaly cung dé théng nhit la nam ngay & dadu thic Yaly, chi can xem xdt
tim dap cu thé. Trong trudng hop dap dit da nhu da chon thi tim dap hién nay 1x hop iy
du ¢d doan cong chit S & gan tucp gidp véi tran xa I, tuy nhién do cong khong lon.
Néu dua tuyén dap 18n phia thugng leu niva thi khéi luong s€ tang 1én do tuvén dap dai
hon, wyén tran xa Lo cing khé bé tri hon.

¢} Tuyén nang heong cila cong trinh Yaly hau nhu chi ¢6 wyén da chon 1a hop 1y ca &
ctra nhan nude, cling nhu & viing nha may thiy dién.

Vin dé la xac dinh tim tuyén & ting doan twy¢n sao cho hop 1y nhat, dic bict ¢
doan kénh ra d¢ tan dung ¢Ot nude va thuan thiy luc. Tuyén ning luong gém: Cla lay
nude ¢é 2 khoang kich thude 5,5x11m v61 luu luong 16n nhat 1a 420 m's. Ham dan
nude gom 2 ham duong kinh trong 7,0 m dai 3720 m. Thip dicu dp gém 2 gichg, moi
giéng ¢o 2 buéng. Ham dp luc gom 2 ham dudng kinh 7,0 m dai 320 m, <6 boc thép day
10 mm. Nha mdy thay dién ngam gom 2 t6 mdy. Tram phan phoi dién ngoai trii rong
89.0 m dai 260 m.

dy Khoi luong cong tic chinh nhu sau: Dio dat da: 2.857<10" m’, trong dé dao ngdn
370 m’ Padp dat dd: 12.828x10° m’. Bé 1ong cot thép: 432,9x10° m’, wrong dé ngam
225, 7x10" m'. Khoan phun xi mang: 186.480 m. Thiél bi thiy cong: 5.503 tan. Thiét bi
thuy dién: 6.982 1an.

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

a) [Luan ching kinh t€ k¥ thuat céng trinh thay dién song IHinh da duoc phé duyet nam
1986 va duoe hicu chinh nam 1991, Thiét k& k§ thudt budce 1 ciling duge hoan thanh
trong nam 1991. Cic thong $0 chinh cta cong trinh nhu saw: Chiéu cao 16n nhat clia dap
chinh: 44,0 m. Chiéu dai dap chinh: 880,0 m. Luu lugng x3 cla dap tran: 6200 m'/s.
Chi¢u cao 16n nhat cdc dap phu: 18,0 m. ‘Long chiéu dai cdc dap phy: 6400.0 m.
Kénh din vao tuyén nang lugng dai 1530,0 m. Him dan nude dai: 1458 m, dudmg kiuh
trong 5.0 m. Thdp diéu dp kiéu gieng cao 70.0 m. dudng kinh vong 8.5 m. (;jng 4p lue
thép dai 358.0 m, dutng kinh trong 3.4 :© 4.0 m, chiéu day 14 :- 22 mm. Nha may (huy
dicn ¢4 luu luong qua nha mdy 57.3 m'/s. ¢ol nuée tinh todn 141,0 m.

b) Vé tuyén dap ¢6 so sanh wyén Ta, Tb vi [c. Da chon tuyén Ia cé gid thinh it nhat,
tuyén Ib cong ¢6 khoi luong dao dap 16n, tuyén [¢ & dudi cung ciing ¢6 khoi luong xay
dung 18n.

Tuyen dap tran da chon & b trdt, ¢6 4 khoang, khoi lugng bé (6ng it nhat va vii
thinh chung thip nhat.

Ve tuyen ning luong cd xem x¢ét tuyén Ia, Ib. DA ki€n nghi tyén la ¢é im wycn
dudng ham thing, duting 6ng dp luc ngan hon, hiu hét cic mé néo v ma d6 dat uen di
goc, ¢O gid thanh thap hon.

¢) Khét lugng cong tic chinh: Dao dal dd: 4.518,41x 10" mi'. Dap dat dd: 5.719,78x10° m*,
B3¢ tong va bé tong ¢ot thép: 103,09%10° m*. Khoan phun xi mang: 21.000 md. K& ciu
thép ong va co khi thuy lue: 3.169.6 tan. Thiét bi thiy dién: 1.235 tin.

8. Cong trinh Ham Thuin

a) Cong trinh Ham Thuén 1a loai cong trinh dudng dan chuyén nude tir song La Nad
sang sudi a Bo. Thanh phan cong trinh bao gém:

Bip chinh trén song [.a Nga bang dat da va cic dap phu tao thianh hé chita nude
vdi chica dad tyen dp lue khodng 3,5 km.

Cong trinh tran xa 10 bé uf rieng & phia b trdi.

- Tuyén nang lugng gom cira 1dy nude, hdm ap luc, gicng didu dp, ham dan nude

vao twoe bin, nha mdy thuy dién, kénh ra thdo nude vio sudi Pa Bo. Tuycn nang luony,
duac chon & b trii sudi Pa Bo.

b) Boan tuyén dap chinh duce xem xét trén mot chieu dai khoang 1.5 km. Di so
sinh nhicu tyen, cudi cing chil yeu xem &€t gilia uyén b va d.

Tuyén b vén dap chinh cao 97 m va chiéu dai dinh dap 1235 m. Pap phu gdém
3 dap vdi chiéu cao 19n nhit 64 m va chiéu dii dinh 1180 m. Tong chiéu dai tuyén ap
hue 3500 m. Tuyén d ¢6 dap chinh cao 101 m, dai 468 m. Cac diap phu ¢6 chiéu cao [on
nhat 68 m, tong chiéu dai 1127 m.
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Trong giai doan lap Luin chiing kinh t¢ ky thuat da ki€n nghi phuong dn yén
dap 1 tuycn b va wyén nang luong & her phai sudl Pa Bo. Sang giai doan 1hict k& kv
(huiit (1994) di hi¢u chinh viée chon tuyén dap sang tuyén d, ¢ khai luong xay dung it
hon, dap chinh ngan séng ngan hon nhiéu. Tuyén nang luong ciing dudc chuyen sang
ba ridn sudi Pa Bo, khoi luegng xay dung it hon.

¢) Pap tran dat riéng o phia by trdi ciia dap chinh véi luu lugng 6.600 m'/s. Tuyén ning
lrong bao gom cilra 18y nude voi két edu loai thip: tuy nen din nudc 13 loai ap lye o6
boc bé tong, dudng kinh trong 1a 7 m va chi¢u dai 3020 m, do ddc cia tuy nen 14 1:100;
giéng dicu dp loai 16, dudng kinh trong 1d 11 m va chiéu cao tir ddy & 110.5 m:
dudng ong dp lue 1 loai don ngam ¢é boc thép, c6 r& nhidnh & phin dudi vio 2 t6 méy,
dudng kinh trong thay doi tir 5,3 = 4.8 m, dudng kinh Gng r& nhinh 1 2,8m: nha may
thuy dién loai ha dai 70 m, rong 45 m, cao 40 m, ¢6éng sudt 300 MW; 1ua bin loai tam
true didng, cdt nuwde 250 m.

9. Cong trinh Pa Mi

a) Cong trinh Ba Mi tan dung nude diéu tiét tir hd Ham Thudn, sau khi di phdt di¢n tai
nha mdy Ham Thuan, dé vao sust Pa Bo Tat day dip dap chinh 1a loai dit di. chicu
cao 69 m, dai 490 m, khoi luong dap dat dé 1a 4,8 x10"m". C6 mét dap phu o bis phai v
mot dap phu ¢ by trdi sdt vai dap trian (cao 12 m, dai 160 m).

Dip wan da xemn xé 2 phuong an: wran thing v triin nghiéng, loai tin w do
khong co cira. L thiét k& [3 1320 m'/s véi gid tri bang [,2Q), ...
b} Tuyén nang luong bao gom clra ldy nude dat ¢ biy phai cach dap chinh khodnge
(80 m, luu lwong thiet k& 137 m/s: kénh din vio dai 73 m; wy nen din nude dad
1834 m, duong kinh trong 7 m. 1& loai dp luc ¢6 boc bé tong; giéng diéu ap cao 50 m.
ducng kinh trong 15 m la loai 16 ¢6 duting kinh 5 m, boc bé téng day 1.5 m; duting ¢ne
dp lue la tog gicng ngam nghiéng co boc (hép vai chidu dai 356.2 m vi duong kinh
trong 5.2 5,6 m, doan phan nhinh ¢6 duting kinh 3,6 m: nha mdy thiiy dién & bér phai
suoi Pa Mi la loai thity dién hd dai 56 m, rong 31 m, cao 42 m, gém 2 t6 may cong suat
172 MW tua bin loai tdm truc ditng, cot nudc tinh todn 142,7 m; kénh xa hy luyu di
3L m, rong 27 < 30 m. Tram phin phoi dicn dat ngay trude nhi may vdi dicn tich
khoang 875 m’.
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2.3.2. Cac cong trinh thay Idi dau méi
L. Cong trinh thiy 1ot Cam Son
a. Cac thong s6 ky thuat chi yéu

Dy dn nay gom:

- 116 chita Cadm Son: Xay dung trén song Hod (mot nhénh ctia sang Thuong) thude
dia phan huy¢n {1iu Ling (Lang Son). Hé ¢6 nhiém vu xd nude xudng song Thuong den
dap Cau Son thi nude dua vao khu hudng lgi qua ¢ong 1ay nude Ciu Son.

- Pap dang nudc Can Son duoc xiy dung nhim dua nude song Thuong vio
khu huong loi qua eong Cau Son (Dy dn nay trede day goi 13 dy dn Kép do nguai Phdp
xay dung).

- Mot vai théng s6 cia Ho Cam Son:
Dién tich luu vuc (F,.): 378 km”
Cip cong trinh: 11
Muc nude gla cudng (MNGC): + 68 58 m
Muc nude dang binh thudmg (MNDBTY: 166,50 m
Muc nude chet (MNCY: +51.00 m
Dung tich chét (W,): 20,5 x 10" m*
Dung tich toan ba (W,,): 227,5 x10° m".

b. Quy md, két cau cac hang myc céng trinh chinh
- Pap dar dong chat bang dat thit. dai 230m, cao (H, ) 42.50m
- Tran xa lii ¢6 ctra rong 18m, dai 77,5m, Quan pov st 372 m'/s,
- Cong lay nude: Céng lay nude ¢ duong kinh D = 2,5m dai 165m. luu lugng thiel
k& 3y = 2581 m'/s.
- Nha mdy thuy di¢n: Cong suat Iip may (Nj,.): 2600 KW gém 2 16 mady.

- Kénh vat hé thang kénh duge laim mdi, md rong. ‘Trong dé 6 cic cong trinh Juan
trong nhur x1 phong vugt song vivhang ngin cong trinh trén kénh.

2. Cong trinh thuy loi Yén Lap
a. Céc thong s ky thuat chi yéu
- Dieén tich hru vue (F): 183 km®
Cip conyg trinh: T1
Muc nude gia cudng (MNGC ; 5:): + 31,37 m
- Muc nude dang binh thuong (MNDBT): 429,50 m
- Mue nudce chét (MNC): +11,50 m
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- Dung tich 10an bo (W): 127,50 x10° m”
- Dung tich hitu ich (W,;): 118,12 x10" m*
- Dung tich chét (W,): 9,38 x10° m".

h. Quy md két cdu cac hang muc céng trinh chinh
- Pap dit ngan song dai 270 m, cao (L, 40 m va cic dap phu;
- Tran mit c6 cira, kich thude n(b x h) = 3(8 x 6) m, Qy, ., 1+, = 830 mAs.
cao trinh dinh tran: +23,50;
- Cong gom 2 ong, duong kinh ong D = 1,75 m. chi¢u dai toan bo cong 160 .
hanh lang ki¢m tra co kich thude 6,5 x 6,5 m.
[1¢ thong kénh:
Kénh widi dat 560 km. trong d6: Kénh chinh: 25 km; Kénh cap 12 115 ki
Kenh cdp 2: 3; 4: 152 kin vove.. vt 1390 cong trinh trén kénh (trong do co
x1 phong sémg Chanh).

3. Cong trinh thuy loi Ke GO
Céc thoéng s8 ky thuét chi yéu
Céap cong trinh : TT(TCXDVN 285-2002)
- Dién tich luu vie (F,): 233 km®
- Muc nude dang bhinh thutmg (MNDBTY: 32,5m
- Dung tich toan ba (W) 34510 m*
Dung tich chét (W, 3 24.9%10° m*
- Chicu dii dinh dap chinh (L) [100 m
- Chiéu cao dap 16n nhar (T1,,,): 41 m
- Chiéu rong tran 2 cira bang bé tong cét thép B, = 20 m ¢d hru lugng xa ting vai
tan sudt 0,5% 1a 1540 m'/s. Duong tran sy ¢6 ¢ B, = 65 m, Q,;, = 699 m /s
Cong lay nude dai 140m, Q: 29 m'fs
Caong sudt nha may thity dién (N): 2300 kW
Heé thang kénh
Kénh chinh dai: 17 km
Kénh cap 1: 82 km
Kénh ciap 2: 174 km
Kénh cip 3; 4: 630 km

- Cong u'mh trén kénh: 3151 c¢ong trinh, wong dé ciu 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 cht yéu
Dién tich huu vue (Fy: 110 kmy'
Cap cong trinh: T (TCXDVN 283: 2002)
- Muyc nude gia cuding (MNGO): +48,68 (P = 0,5%)
- Muc nudce dang binh thuong (MNDRBT): +44.20 m
- Muc nude chét (MNC): +25,00m
-Dung tich toan bo (W) 90,78 x10° m’*
Dung tich chét (W) 1,45 x10°m’.

b. Quy md, k6t cau cac hang muc cong trink chinh
- Pap dat dong chdt dail 670m, cao (H,,,.): 32.5m
i 20mM
Quran (oo syt 488 mYs
Cong 1y nude: chidy cé dp, kich thude d=1,5m (6ng thép tron (rong ong bé tong
c6t thép). Hanh lang kiém tra céng ¢6 kich thudc 1,75 x 1.8m. Q,, g = 8 /s

- Tran xa la: 3

- Hé thong kénh gdm kénh chinh va kénh nhéanh
- Cong suat nha may thuy dién (N),): 486 KW (2 (6 miy)

5. Cong trinh thiy loi Phi Ninh
a. Cac thdng sd ky thuat chi yéu
Dien tich lue vue (IF,): 235 km®
- Cap cong uink: 11 (TCVN 285: 2002). Do phia ha lwu ¢6 qua nhiéu kha kinh 1€,
dan cu quan trong nén dé nghi xem xé nang lén cap 1.
- Muc nude gia cutmg (MNGC): +35,40m
Mue nudie diang binh thuting (MNDBT): +32.00m
= Mue nude chét (IMNC): +20.44m
- Dung tich tmg vdi MNGC (W,.,.): 460,8 x10" m*
- Dung tich (ing véi MNDBT (W,,): 344 x 10" m’
- Dung tich dng vo1 MNC (W ): 703 310 m".

b. Quy mé, két cau cac hang muc cong trinh
Pap dat:
Bap chinh dai 620m, cao (H,,,,): 40m

5 dip phu trong dé dap Long Son 1 dai 260m duoc két hop lam tran du
phong véi cao do dinh bang MNGC +35 4m
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- Dap tran 0 1: tran wr do, réng (B, ): 37m. V ngudng: +32.0: Q. 401 m'/s
ap tdm 0 20 ¢6 2 ara kicu imdng phun. khau do 2010x6ym. V nguong: 12600k

Qe 1033 M7

- Pap tran su ed:
Sau nam 2000 bo sung dap tran s6 3: 2 cira ¢6 khau dg 2(53x8)m. Cao do
nguong tran +24.0; Q,,,.: 696 m'/s

- Cong 1y nudc:
Comg Bie dit tai dap 1 Yén ¢6 khau do: 3 x 3m, dai 106m, Qu: 25 m'ss
Cong Nam dit tar dap ehinh cd khau dé 1,6 x 1 2m Q. 5.8 m'fs
Céng tai dap phu Dwong Lam 6 khau de 1,25 x 1,0, Q,,: 1.2 ms

- Hé thong kénh chinh ¢6 tong chiéu dai: 55 km
Kénh cilp 1 cé tang chiéu dai 138 km

Keénh cap 2; 3 cd16ng chidu dai 244 km: Va hang nein comg wrinh trén kenh.,
: fand Fnd fe

6. Cong (rinh thuy 1¢i Dau Tiéng
a. Cac théng s6 ky thuat chil yéu
- Cap cong tinh: T{TCXDVN 283: 2002)
- Di¢n tich luu vue (F): 2700 km’
- Mue nude dang binh thudng (MNDBTY: +24.4 m
Mue nade chet (IMNCY: +17.0m
Dung tich 1oian bo (W) 1450 x10° m*
- Dung tich chét (W) : 395 x 10" m®
b. Quy mo, két cau cac hang muc céng trinh
- Biap dat:
Bip chinh dai 1100m, cao (L, 28,50 m
124p phu dar 23.000 m, cao (H): 8 m
- 'I'ran xa lo:
Kich thude: nib x 1Y =610 x 6) m
Q,.: 2800 m'/s
- Cdng ldy nudc:
Kenh Dong: cong <6 dp kich thude nth x h) = 2(3 x 4) m, dai 61.6 m.
LLuu hiong (Q: 80 mY/s
Kénh Tay: cong chay khong dp, kich thude nib x hy = 3(3 x 4) m_ Liny long
Qu: 82.19m'/s
Kénh chinh dong dai 61,6 km
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Kénh chinh tay dai 40 km
Kénh ¢dp 1: 20 kénh dai 130 m

Cong trinh trén kénh: 6500 cal.

7. Cong trinh thuy loi Noi Coc
a. Cac thdng s6 ky thuat chil yéu
-Cap cong, winh: 1T CTTXDVN 285: 20023
Dien tich luu vyge (0 535 km'
-"Tong lugng dong chay P = 75%: 411,15%10° m*
- Lo lugng 1i;
P2%%: Q= 1426 m'/s; P5%: Q = 1880 m /s: P10%: Q = 1113 m'/s
- Mu¢ nuée dang binh thutong (MNDBT): +46.20 m
Mue nuwde chét (MNCY: +34.00 m
Mue e L (lwong ing P2%: +48.,00 m; P0,5%: 48.23 m)
- Dung tich toan bo: W, = 175,5x 10" m*
- Dung tich htu ich: W, = 168x 10" m”
- Dung tich chét: W, = 7 5x 10" m’

b Quy mo két cau cac hang muc cong trinh
Bap chinh, dap phu dip biang dat déng chal;
Pap chinh dai 480m, cao (H,,.): 27 m
By dip phu dai tir 40 dén 400 m, cao tir 5 dén 12 m
- Mat cong 18y nude phia bd ta cua dap dai 120 m bing bé tong cét thép, gdm 2
dudng ong. mdi ong ¢ dudng kinh 1,75 m dai 120 m ¢6 kha ndng truyén 1ai fuu luong
Q--20: 30 m/s. Trén 2 éng cong ¢d hanh lang kiém tra.
IMai triin xa 10 bang bé tong cot thép:
Iran 86 1 ©6 3 ctra cung méi cira rong 8 m, B, = 24 m, ¢6 kha nang thdo lii
tlr 760 dén 830 m'/s;
Tran xa 1t s6 2 ¢6 2 cira 8 m, Q. = 584 m'/s.
- I1¢ thong kénh v cdc cong trinh trén kénh:
Kénh chinh dar 18 km, day rong 6 m ¢é kha nang truyén tai lun luogng
Q=13:16mYs
Ba kénh cap | (dong, giita, (ay) ¢o tong chicu dai 43 km day rong i 1,5 den
3mQ=2.6:64mYs
74 tuyén kénh cip 2: 3 vdi1ong chidu dai 230 km

Trén toan tuyén c6 2211 cong trioh 1én, nho.
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8. Cong trinh thuy lvi Song Quao
a. Cac thGnyg sé ky thuat chi yéu
- Dién tich lun vue (F); 296 km?
- Cip cong trinh: ¢ap [T {TCXDVN 285: 2002)
- Che do diéu ti€t: ho diéu tigt nhidu nam, vé mila kiet duge bo sung luu luong, co
ban it ddp Dan Sach cé lou vue F = 120 km?
Mute nuide gia cuting (MNGC): 491,02 m
- Muc nude ding binh thuomg (MNDBT): +89.00 m
Muc nude chét (MNC)y: 7200 m
Dung tich toan b (W,): 73.0 x 10" m’
- Dung tich hitu ich (W) 67,3 x10" m"
Dung tich ¢chét (W.): 5,7 x10°m®
b. Quy md két cdu cac hang muc cong trinh chinh
- Bip chinh duge dap biang dat da hon hop
Nhénh trd1 dai 470m, cao (I,,,) : 40 m
Nhénh phat dai 426m, cao (H,,,,): 29 m
- Cac dap phy (1, 2, 3) vdi tong chiéu dai 525 m, cao (H,,): 25 m
- Jrdn xa li: Be tong <ot thép, kich thude n(b x h) = 3 (6 x 8) m, cita cung ¢d
Qi e — 1050 M5
- Tiéu nang bang mui phun
- Cong ldy nudc: dat dudi dap phy, chiay khong dp, kich thuG6c b x h =2 x 2.5 m
dai 137.5m
- Bip ding Pan Sach: dd xay va hé tong,
Chic¢u dai phan tran 147 m

— &M m'fs.

LH IR

- Kénh chuyén nudge 1 lue vue Pan Sich vé luu vue song Quao: [~ 970 m:
Q=323mYs

- Kénh chinh dai 24,68 kn; Qu i wean: 13,5 m'/s ¢6 97 cong trinh trén kénh

- Kénh cdp 1: 19 kénh voi tong chidu dii 66 km.

9. Cong trinh thuy 1oi Thach Nham
a. Cac thong s6 ky thudt chil yéu
- Dién tich luu vuc (Fy,): 2836 km?
- Cap cong trint: 1 {TCXDVN 285: 2002}
- Mic dam bao woi P = 754
- Tén suat i thiét ké: P= 1%
L lugng 10 16n ohat Q, . 40 17.400 m'/s
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b. Quy mé két cau cac hang muc
- Cong trinh daw moi: dap dang nudc bé tong trong luc ngin song Trd Khic véi
chieu dai tuyén tran L = 200 m (13 khoang), chiéu cao H.,: 26,6 m, chiéu réng day
225+ 32m
- Hinh thic tiéw ndng: miii hat, noi 1i€p véi ha luu bing ché do chay miit ngap
Cong ldy nudc va cng xa bir bic: b tri ket hop theo dé eong xi ¢t & dudi, cong
lay nudie o irén. ket cdu be 16ng ¢dt thép, cla phang bang thép, phai bang he ong ¢ol
thép déng mi bang dién. kich thude nhir sau:
Cong tudi: n(b x hy=2(2,5% 2.5 m
Cong xacat: nlbx i) =220 % 2.5 m
Qi viing i 23.5 m'/s
Cong lay nude va cong, x4 cat b nam, bang bé 1ong cot thép, b b tich rén nhauw.
cua phang bang thép, dong mé bing dién, kich thwde nhur sau:
Cong wai: ntbx h) =2(25% 2.5 m
Céng xa cdt n(b x hy = 3(2,5 x 3y m
Qi comg s 31,5 m’/s
- H¢ thong kénh:
Kénh chinh Bic dai 30,3 km
Keénh chinh Nam dii 57 km
28 kénh cap 1 (Nam, Bac) dai 235 km
1200 ¢ong trinh trén kénh
14 tram bom dién
950 km kénh nhénh (dudi kénh cap 1)
Frong hé théng 6 nhiéu cong tinh 16n nhu Xiphong song Ve, luu luong
chuyén Qu = 12,5 m'/s

10. Cang trinh thuy l¢i Avun ha
a. Cac théng so ky thudt chi yéu
Cdp comg trinh: 11
SIien tich heu vue (F): 1.670 km’
- Dung tich toan bd (W,): 253 x 10° m’
- Dung tich hitu ich (W, % 201 x 10° m*
- Chi¢u dai dinh déap (L, »: 370 m
- Chiéu cao dap 16n nhat (F,,): 36 m

bap

[IHES

) 18 m

- Luu lugng qua tran (Q,., ): 1.237 mYs

Chicu rong tran (B,

[EHT]
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- Pt dao dap: 4.488.940 m*

- P4 dao: 285430 m*

- Bé tong ¢dc loai: 55.387 m'

- Xay lat: 37.610 m',

b. Quy mo két cau cac hang muc cong trinh:
bip dat: Khong dong chat
- Tran xa li: Bang bé (ong cot thép, ¢d 3 clra cung, mbiclta Bx H=6 5.
déng mé bang di¢n, tiéu ndng bang ming phun

- Cong lay mude: Bang bé tong ot thép b ui ¢ vai phii dap chinh vai Q: [3.4m'ss.

11, Cong trinh thay loi Nam Thach Han
a. Cac thong sé ky thuat chi yéu
- Dién tich luu vire (F,): 1460 km”
- Cap cong trinh: 11
- Mye nude Idn nhal trude dap: 420,05 m
Muc nude ding binh thudmg (MNDIET): +8.30 m
b. Quy mé két cdu cac hang muc cong trinh chinh

- Dap chinh ngan song bang dat déng chat cao trinh dinh dap +21,70 m.
da1 680 m, dap cao 24,70 m va 7 dap phu cao tir 2 m dén 14,5 m.

- Tran & eo b ta: Hinh thic dap tran dinh réng chay tu do kicu dec nude,
cao trinh ngudng tran +8,30, B, = 135 m, Q,, a1 1300 m'/s.
Cong lay nude kich thude 5x2.5m, Q, = 32 m'/s. Au thuyén cho thuyén dudi
100 tan qua tai, kich thude 5 x 7,5 m, dai 63 m, cao trinh ddy cong +5 m

- Cong xa cit, kich thude 5 x 2m, Q.0 1, = 88 M5, ¢ao trinh ddy cong xd cat +2 m.

dail.=83m

- He théng kénh:

Kénh chinh dai 17.225 km va 6 kénh cip 1 cé téng chiéu dii 90385 km.
Cu the nhu sau:

+ Tudt cho viing 1ai Lang ¢o cac kénh N2A . N4, N6, N2B

+ Tutn cho viing Triéu Phong ¢ cdc kénh N1, N3

Thi xa Quang Tri duoc twadi bing kénh vuot cip. Thyc 1€ sau khi xay dimg, duan

chi tudi duge 504% dién tich do nhidu nguyén nhan khdc nhau.

Vira qua d¢ khoi phuc kha nang tudi cho cia dy dn Cong ty Tu van Xay dung
Thuy Tot | da chon gidi phdp nang cao ngudng tran bang dap cao su cao 2.2 .
dai 140 m d€ trit thém 9,750% 10° m’ va sita chita mot phan hé thong kénh nham dap ing
mife twéi dé ra ban ddu clia d dn.
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2.3.3. Cac cdng trinh ngan man
1. Cong Do Piém trén song Nghen
a. Nhiem vu cong trinh

- Ngan min giit ngot cho song Nghén, tao ngudn nudc wsi cho 6.671 ha dat canh
tac phia ha Juu cong Péng Hué va cung cap nudc cho ¢ong nghi¢p, sinh heat cla nhin
dan trong ving.

- Tiéu thedt 1, dam bdao canh tac néng nghiep vu 11eé thu va khong lam xau di so
viit hién trang thodt Ii.

- K&t hop giao thong thay bo trong ving.
h. Cac théng s6 co ban cda cdng trinh

- Muyc nude Jén nhat phia thugng luu P = [%: + 2,55 m

- Mue nude 16n nhat phia thugng e P = 10%: + 1,75 m

- Mire nude triéu maa [ P = 10%: + 218 m

- Muc nuée mua kiét P= 10%: + 147 m

- Muge nude @il ngot o thuong Iwo cong trinh 0,0 » 0.5 m

- Myc nudc (riéu cao nh&t khi ngén man P = 1%: + 2,5%

- Myc nutde triéu thap nhat thue do: -1.5 m

- Luu lugng thodt [0 P = 19%; 1777 m'/s

B lugng thodt 1o P = 10%%: 1160 m'/s

Taitrong au 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 dur an

Ngan man giit nget, phoi hop cic cong triinh thiy Igi & thugng luu song Tuong
va song Bo (trude mat 1a H6 Ta Trach) dé timg budc dap img du nhu ciau diing nudc cliia
nong nghiép, cong nghiép, méi trudng sinh thai, dan sinh ving déng bang song Huong
va cal thién canh quan du lich Thanh Pho - Hué,

- Khong anh hudng t6i kha nang thodt 16 cia song Huong so véi hi¢n trang dap

Thao Long cii.

Bam bio giao thong thiy trén song Huong véi thuyén tai trong S0 tan

K¢t hop lam ciu giae thong qua séng trén cdng va au thuyén tai trong H30-XB80,
khé cdu K7+ 2% 1+ 2 x 0.5 m.
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b. Cac thong s6 ca ban cda cong trinh
- Cap ¢ong trinh; 1
- Tan sudt luu lugng vA myc nude tinh 8n dinh cong rinh: P = 1%
- Muc nude ngan man véi dinh triéu max: + 0,70 m
- Muc nude tiéu min: - 0,70 m
- Muc nude gift ngot phia thugng liu ¢ong trinh: + 0,50 m
-Mdc nude 1o chinh vy, Ansudl P= 1%: + 317 m
- Mige nude 1 tidu min, tan sudt P = 10%: + 2,20 m
= 6.858 m'/s

L iugng 1 ticu man: Q. ., = 1.161 m¥s

- Luuw lugng chinh vu: Q
- Khoang ngudng - 1.5m: 6 khoang
- Khoang ngutng  2.5m: 9 khoang
- Chicu rong thong nude mot khoang: 31,50 m
- Cira van Clape true dudi khoang ¢ong ngudng - 1,5 m: 6 cdi
Cita van Clape truc dudi khoang cong ngudng - 2,5 m; 9 cdi
- Khau do mot nhip céu: 33,05 m
Chicu réng théng nudce au thuyén: 8 m
- Téng chién rong thong nudc: 480,50 m
- Dién tich thodt 10 tiéu man (+1,00% 15216 m"
Ty 86 chiCu rong thodt nude/chiéu rong long sdng: (1,89

- Van 16c¢ trung binh khi thodt I tiéu 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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Hinh 2-15. Bo'tri cong trinh thuy dién Nuréch (Trén song Vicso & Tatdikistan)

1- dap dat da; 2- cong trinh xa 1d@; 3- ham thi cong;
4- nha mdy thuy dién; 5- ham ddn nudc; 6- clta nhan nudc.
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Chuong 3
KET cAU 1A c6 mAI DOC BAP BAT DA

Bién soan: GS. TSKIE. Trinh Trong Han

3.1. TONG QUAT

Keét cau gia ¢6 dé bao v¢ mai doc cia dap dit da v mai doc dat da coa cong trinh

thiy noi chung bao gém nam bo phin sau:

Iy Kél cau gia ¢& co ban dé bao vé mdi doc dat dd chong x61 16 do tic dong
thudng xuyén cua song gid, dong chiy va cac ldc dong co hoe khic:

2) Két cdu gia c¢6 nhe hoac 1dp che pha b trf trén mdi doc va & chan mdl doc
ngoai pham vi dugc bao v¢ boi két cdu gia ¢6 cha yéu, ¢ ving chiu tic dong
yéu va khong thuong xuyén hodc ving chiu anh hudng gidn tiép cua cdc tic
dong co hoc néu & trén;

3) K&t cau chuyén tiép, dang lép dém 16t hode tang loc nguoc phia dudi cic bo
phan gia ¢O co ban va gia cd nhe, dé lién kél ciac bo phan gia ¢§ v mai déc
dat da va bao vé cdc hal dal dd cia médi doc khong bi x6i ngam. dong that tam
chifc nang tiéu thodt nudc thdm & madi, bd khi myc nude ngam cao hoac khi
muc nude hd chita hay long dan dao dong vdi bicn do 16n:

4y Két cavn tra d@, bo tri ¢ dudi chan bo phin gia ¢o o bin d¢ chong tugt cho bo
phan gia c6 co ban va noi tEp lién két gitta bd phan gia ¢6 co ban vai gia ¢o nhe;

5) K¢t ciu han ¢h€ pham vi lan truyén tic dong cia dong chay hay tac dong song,
con goi la tudmg chin séng, cho phép giam quy mé va khoi lugng cua bd phan
Sl Cf.

Trong truong hop do vuol cao cua dinh dap so véi muc nudse tinh todn 5n hon tr
56 do vuot cao du trit cin thict ¢6 ké dén séng leo thi khong lam tudng chin séng.
Nhu vay viéc lua chon phuong an két cau tudng chan séng duoc quyél dinh theo so sianh
v¢ Kinh 1¢ kT thudt.

K&t eau gia ¢a co bin ¢6 the duoe 1am bang nhiéu leai vat li¢u khiac nhau, nhu di
(da do, dd lal, d& xay...), bé tong va bé tong cot thép (nguyen khoi - dic tai chd hodc
céc tam risi lap ghép), bé 1ong nhya dudng, g6, v.v...

Vat liéu duge st dung phé bién dé gia ¢6 la di va be tong. DA dé lam gia ¢6 cv
bin cé the duoce chon loc hoac khong chon loc vé thanh phin hat. Khi st dung dd chon
loc ¢é kich thude dong déu cin phai ¢ luan ching thich ding vé kinh (¢ KT thuat. nhat
[ khi chiCu cao song tinh todn ¥dn hon 2m phéi ding dd <o 1én.
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MNER T

Hinh 3-1. So d6 gia ¢é mdi déc bang da do

I- pia ¢¢ nhe: 2- 1ép chuyen tiép loc nguge: 3- gia ¢8 co ban bang 4.

IMNCET

Hinh 3-2. So do gia ¢ mdi déc bang bé tang nguyén khoi
I- gia ¢ phe: 2- g6i wa cla gia ¢d co ban: 3- Iop 16t chuyén tigp:
4- gia cd ca ban bang bé 1ong cor thép: 5- wdmg chan song:
6- dap lai bang dd dam hodc dét cdt soi.

MNTRT

Hinh 3-3. So dé gia c6 bdng tdm bé téng cot thép lap ghép c6 cdc mai noi ho
I- gia cO nhe; 2- 261 tua clia gia o8 co ban: 3- Gp dém 16t chuyen 1iép:
- gia ¢4 cd ban bang tdm beé 6ng cot thép cd mai noi ho:
5- ldp dip lai bing dé dam.

Két cau gia ¢6 bang bé tong cot thép do lién khoi duge chia thanh nhing tam
riéng trong qua trinh dé, sau dé dé 1ap kin cde khe noi gitta cac tam. Loai gia cO nay
thudc k&t cau gia ¢4 cing, duge st dung khi séng 1én ¢6 chi¢u cao séng trén 2m va cdu
lao mdi dée bing loai dat doi hoi phai ¢6 1ap béo vé ¢é do climg can thigt.

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

1) Ddc tai chd (trén mdi déc) dé tranh thit 4p dung bién phap co gidi hod dong bo
cong 1dc dé be tong, tang cudmg do vh giam thivi gian thi cong, tao 16p phu hicn (ye
khong tham nude, khong tron dat;
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2) Sir dyng cic taim bé téng lap ghép cé moi ndi hd lrong diéu kién mdi doc ¢d
kha nang lin khong déu véi do lan Idn, hoac do cic yéu ta khdc, vi du thi cong dudi
nude, mai doc ¢o dong (ham chiy ra thudng xuyén, thi cong wong dicu kicén thoi Gé
khong thuan lgi cho viéc do be tong, v.v...

Khi thiét k€ va {ua chon hinh thac gia ¢6 cin nghién ciu nhiing khuyén nghi v¢
vice st dung vat licu gia ¢6 trong diéu kién cu (hé cing nhu cac du bao v¢ sudidn bicn
thay doi ch¢ dg lam viéc cta két cau gia ¢6 ¢ nhimg ving khic nhau trén pham vi madi
doc dap theo doc tuyén va theo chiéu cao cong trinh.

Do dicu kicn 1am viée khdc nhau theo dé cao cho nén phai chon loal gia ¢6 khic
nhau va quy mo k€t cau gia co khac nhau. Vi du, trong pham vi gia ¢ ¢ ban nén chon
cling mot hinh thie gia ¢6 nhung chidu day gia ¢d ¢d (hé gidm din tr utn xudng vi
giam & ving thudng Kuyén ngap nudce so vdi viing nudc dao dong.

Gidgi han trén cia gia ¢o ¢o ban duge 1y cao hon muc nude tinh wian (MNDBT)
mét dai lwong bang (h, + Ah) hoac (0,8h, + 0,5 m) va khong thap hon muc nude kiém
tra, trong do h,  chiéu cao séng leo: h, - chiéu cao séng tinh todn: Ab - chién cao ding
thém ciia miit nude do tac dung cua da gié. Gidl han dudi cla gia ¢d ¢o ban lay thap
hon muc nude chét mot dai lugng bang El, hoac 2h (H, - d6 sau phan gidi, noi xay ra
sang do lan diu tién).

Tiép theo gia ¢6 co bian 1a gia ¢d nhe. Gia ¢6 nhe két thae ¢ vi tri khong ¢ dong
chiav hoac dong chay khong ¢6 kha nang gay x61 méai ddc.

3.2. THIET KE TANG DEMD &I KET CAU GIA CO
3.2.1. Tong quat

Nhi¢m vu cla tang dém 1a nai tiép bd phan gia ¢ v&i dat mai doc, vi vay hinh
thitc ciu tac cha 1&p dém phy thuoe vae dién kién 1am viéc cha né. Fang dém c6 the cilu
tao gém mot lGp hay nhiéu 16p.

Theo ¢hé do van hanh clia cong trinh thay va diéu kién lam viée coa K&l can gia
8, tang dém <o thé ¢d cac chitc ning sau:

- Thoat nudc ngam tir trong mai déc chay ra;

- Tiéu hao nang lwong cua dong chay cé séng;

- Thoit nude tham tir thugng liwu qua cde khe hd cia két cau gia cé hay nude
tham qua 1dp gia co dudi tdc dung cna cot nude lam viée caa dap hoac do tic
dung song:

- Phan bd tai trong tir ket cau gia 6 sang mai ddoc theo hudng ¢o 1ol de glam bicn
dang lin khong déu:

- Bao v¢ var ligu mal doc khong bi xdi ngam cuc bd vi xa1 uép xue do uic dung
cila thdm theo ca hai hudng - thim ngugc vé phia thugng hru va tham doc theo
mai déc (khi séng rit hoac muc nude ho ha dot ngot):
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- Thue hién chitc nang riéng theo yéu ciu cla cong nghé thi céng két cu gia ¢o.
hoac theo hdn hop mél sé chife niing k¢ trén.

Cau tao val licéu tdng dém khong duge chira cac tap chat <o th¢ bi hoi tan rony
nude. 171 hat bui dudng kinh d = 0,1 mm khong vuot qua 5%.

3.2.2. Ting dém d &i két cau gia cd bang Idp che phu fién tuc

Khi st dung 16p gia ¢d phu lién tyc trén bé mat mdl doc nhu bé tong ¢ot thép do
lién kh&i hodac do theo cdc tam sau dé bit 1ap khe ndi, v.v..., thi can phat thodt nudc
ngam hoac nude tham nguge khi mue nude ho dao dong thuong xuyén vai bien do lon.
iong trudng hop niy tang dém lam vi¢e theo chife ning tang loc nguoc. Vice thiét k¢
vi lua chon cdu 1ao cha ting dém tién hanh theo cic quy dinh va chi dan doi voi tang
loc nguge cha cong trinh thuy.

Trong trudng hop 16p gia ¢6 dang 1Gp pha licn tue ¢d dit 4o cling voi cic moi noi
duge bit ldp dam bao khong thdm nude thi ¢6 the khong can lam tang dém néu cd cdce
dicu kién sau:

- Mg nudc thueng lyu trude mai doc tuong déi on dinh hay thay doi chiam;

- Khong ¢6 nude dang do nudc ngam ¢ phia sau lop gia ¢ tao nén;
Pt cua mai déc cé do thim 1dn dam bao khong sinh ra dp luc du o phia sau
16p gla ¢d.

11 v6i 1op phi gia ¢6 dé bio v¢ mai doe duge cau o bing dat hat bui. dat mem
déo hodc vat licu ¢d kha nang lan 16n thi can phai ¢6 tdng dém lién tue dudi lop gia co.

Trudmg hap cin thodt nude thim hoac teo didu kién cho su ¢d ket coa 1Gp phu thi
tang dém duoe lam bang dd dim hodc bang loai dit cé thanh phan hat khdc nhau xen
¢éc hat Jon diap thanh mot 1Gp day 15 < 20 cm.

C&u tao cia tang dém phia dudi ciac khdp ndi nhiét - lun thudng ¢6 dang nhice I6p
loc x&p thanh bang dii doc theo dudng khdp ndi. Khoang cdch pilta cic khdp noi
thudng 1dy bang 40 : 60 m doi vdi két cdu gia ¢d nguyén khoi va bang 30 40 m doi
v 1Gp pbu ghép. Cau tao thanh phdn hat cta tdng dém duge xdc dinh theo yéu cau cua
kel cau gia ¢6 6 moi ndi hé lam vide trong dicu kién chiu tac déng song.

Truding hop méi doc la dat dinh ¢6 hién twgng bi truong nd thé tich khi nhiét do
am thi phia dudi 16p dém bing hat thé cén ¢6 [6p chuyén tiép bing dit cat ¢ tdc dung
han ch& khong khi lanh tit moi trudng khong khi bén ngoai xam nhap true tiép vio bé
mat dat mai déc. Lap cat duge goi 12 19p giit am cho dét cta mal doc. Chicu day lap cit
duoc iy theo didu kien khi hiu cha viing xiy duyng. theo loai ket ciu lop gia co va lap
dem gia ca

3.2.3. Tang dém d §i gia ¢d bang tim bé tong cé khe ndi h

Duéi cac tam beé tong cot thép cé khdp ndi ho (khong d6 beé 10ng 1ap kin khe noi)
hoac 13m bé tong ¢ol thép c6 cic 16 thodt nude 1am viée trong dicu ki¢n tic dong song la
tang dém ducgc cau tao bang vat licu chon loc ddp thanh hai hoac ba 16p theo tinh chil
tdng loc nguoc. Ttong trudng hop ndy ciing ¢ the [am tang dém mat I6p bang vat li¢u «6
hat khic nhau vdi cdu tao thanh phan hat x4c dinh theo tinh todn.
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N&u sir dung tang dém mot idp vd néu mai ddc 1a dt dinh. thi cau tao tang dém
com cace hat trung v hat the duge chon theo yéu cdu khong xdy ra x6i ngam uép xidc
gifia cic lop ké nhau.

Trong trudng hop st dung ting dém nhicu lép va mai doc 1a dat cat hat bui, thi
lp dem dudi cling tiép xic véi dat cha méi doe duoe lam bang cal.

Trudng hop mai ddc 1a dit dinh hodc dat ¢l bui thi ¢d the st dung ting dém mot
Jap hang dat cdt ¢6 hat khdc nhau va duge dam chat.

Tang dem phia diGi k€L cau gin co bang cdc tdm bé tong <ot thép lap ghép tien
mii doc ¢ nhu cdu phai thodt nidc tham (do muc nude ho dao dong lon hay do vi ui
muc nude ngam cao hon muc nude hd) duge tinh todn va thiét ké theo quy dinh doi v
14ng loc ngwoc & cdc bo phan c¢d ap clla cong trinh thiy. Riéng 16p rén clng cia tang
dém con duge chon kich thude hat theo di¢u kién chiu e dong song cia k&L cau gia ¢o.

Vit li¢u clia ting dém mot 1op phia dudi két cdu gia ¢0 bang tdm bé 16ng cot thép
6 khép hd hoiac ©6 cdce 16 hong duge xdce dinh theo cic thong s6 sau:

CF G kich thude hat 1op dém va kich thuée khe hd hoidce kich thude 16 hong trong,
CAac 1am gla o

- Kich thudc hat dat cia mii doc cin bao vé;

- o khong dong nhat cla hat Idp dém (biéu thi bang hé sd khong déng nhat 1 ve
thanh phin hat hoac do khang dong nhat cua vat liéu K.,

o1 voi tang dem mot 13p, gidi han cho phép vé dd khong dong nhat coa vat lLicu
duoe 18y biang:

Koo =D, /D, =5+20 (3.1)

AL
Trong dé:
Ko - d6 khong dong nhat cha vat licu (¥ nghia tuong tu nhu he so 1y theo
V. X. Istomina);
D, vi d,, - dudng kinh cia nhom hat 1dn va nhém hat nho ¢é s hat kich
thude nho hon ching chiém 4 1é tuong dng 60% va 10% theo
khoi lrong.

Khi gia ¢6 biing cdc tdm ¢ khe ndi hé con yéu cau D, < 50 = 60 mm. Neéu su
dung tim gia ¢6 ¢6 cdc 15 héng thi t 1€ kich thude ngang ca tiét di¢n 16 hdng (b so véi
kich thude hat cia tang dém mét 1dp dugc géc dinh theo bicu thie sau:

b < 0,61, (3.2)

Trong dé: n - (1 1¢ s6 hat (tinh theo % khol lugng) cho phép bi xdi ra khoi 16p dém
véi didu kién khong gay bién dang ¢é hai cho tdm gia ¢4, P01 véi tam gia ¢o ¢6 khe nd
ho ldy n <25 + 30%.

Né&u true doe cha khdp hé hoac trye doc cac 16 hong vuong goc véi duimg mip
nude thi ti 1¢ giita kich thude cdc hat cua tang dém so véi kich thude ngang (b cua khe
hd hoac cla cac 10 hong duge lay trong pham vi saw:
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Vi chiéu cao song tinh todn 1an suat 1% dat td1 2 m ¢h,, =22 m)
3em>b<0,6D, (3.3)
- Vdi chiéu cao song tinh todn 1an suat 19 c¢é gid tri lén hon 2 m (h,, > 2 m})
2 cm > b < 3,603, {3

N¢n truc doc clia khop hé hoidc ciia hang 16 hong nam song song vai dudng mép
nude thi 18y dai lugng b trong pham vi:

4 cm > b < 0L,8D, (3.5}

Kich thuée hat ciia ting dém mot [6p D, duoc chon theo didu kién c6 ké dén ci
hat trung binh ctia dat cat tac nén méi doc (d.,) theo quan hé sau:

D, /. < 30 (300

Dai voi tang dém gdm hai hoac ba 1dp. (hi 19p dudl ciing cla tang dém Lcp xic
tryge BEp voi madi doc bang dat cat duge chon theo yéu cdu vé do khong dong nhat cua
thanh phan hat nhu sau:

Koy < 20 (3.7)

Ngodl ra, (i 1& kich thuGe hat cua 18p dém tiép xtic vor man doc (1) so vai Kich
thudc hat (d) cua dat mdi doc phai trong pham vi:

, Dln/dm < 10 .
hoiie (3.8)
D, /d = 10

Thinb phan hat cia 16p dém nam trie ti€p dudi cac khe ho coa tim gia co dusc
xdc dinh theo 3 chi tiéu sau (d6i v6i lang dém nhicu 16p):

1) Do khong doéng nhat cua vat Ligu idp dém:

Kf\l.‘_"lil { 2 (’%())
23 Gt tri eda hé $6 quan hé gitta kich thude hat trung binh cua 16p xem xEt (D)
va lap déem ke ti€p phia dudi nd (dy,), got tat la hé¢ s6 quan hé lop K
K,=Dg/fd, =3 =4 {31
3) Ti s6 gilia kich thuGe Dy, ciia cac hat nho nhat cua I6p dém trén cung (1op xem
xEU) v kich thude ngang cita 16 hong { irong tdm gia ¢o phat nam rong gidi han:
b < 0,60, (3.11)

NEéu truc doc cba moi néi hd hoac cdc 16 héng nam vuéng gée vdi dudng mdp
nudc, thi ti 1& giira kich thude hat cda [6p dém 1rén cung v kich thiude ngang cua khe ho
hoac clia 16 trong 1am gia ¢d duge ldy theo quy dinh saw:

- Khi chiéu cao séng tinh todn tan suat 1% c6 gia tri h,,, < 2 m:

Jem=b<0,6D,: (3.12)
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K ¢hién cao song tinh todn tan suat 1% cé gida i h, > 2 o
2 em > b <6 1), (31
Néu true doc cita khép noi hodce cla hang 16 nam song song véi duding mep nude
thi Iay trong pham vi:
dem = b <08 Dy (3.4

‘Thanh phan hat cla I6p gifta v 10p dudi cing trong tang dém ba I6p dugc xic
dinh theo cac véu can sauw:

a) Gid tri coa hé 50 giifa 1dp

k, <20 (3.15)
by Ti 6 gitta cac dai lugng vé do khong déng nhit cua cic hat
Kain/Kensn < (2 (3.10)

3.2.4. Chiéu day ctia cac I6p dém d di gia ¢6 bang bé téng cot thép
Chién day cla tang dém mot idp & dudi cic tam gia ¢d cé khdp no1 ha hoac o
cac 16 thedt nude duge 1ay trong pham vi:
35cm <6 = 10D, (317
Chiéu day tang dém mot 16p dudi gia ¢o bang bé tong cot thép do licn khai va lien
fuc. hodc gia ¢o bing beé 16ng cot thép dé theo tdm sau do do be ong Lip kin cic khe
nat, dude 18y trong pham vi:
15cm <& <41y, {3.18)
Chi¢u day mdi 16p dém trong 1dng dém hai hodc ba 1dp khi thi cong bang co gidi
trén mdi dde duoe 1y khéng nho hon 20 cm doi vdi dit hat thé, da dam; khong nho hon
13em d&i vai cat hat 1om.

3.25. Tang dém d di gia cd bang da
Gia co bing da (dd do, dd xép) thude loal gia ¢d hd va mem déo, do do ngod
nhiing chiic nang chung néu & muc 3.2.1, tdng dém dudi gia ¢ dd con phai dam bdo
yéu cdu khong bi x61 qua cdc khe hong cla 1op dd gia ¢6 dudi tdc dung tham nguge 1
phia mai dé¢ ra hé chia trong cdce trudmg hop:
- Muc nudc héd ha dot ngdt va nhanh chong;
Tic déng xong, nhat la khi song nit;
Nt npant trong madi doc cé nguon bo sung vt huu luong kha lon. vi du do
MU rao.
Tiy theo cilu tao clia gia ¢6 d4, cdu tao coa dat mai déc va thong s6 song, tang dém
¢é thé gdm mot 16p hoic hai 16p, trong dé kich thude hat cua ldp dém duge [ay nhusau:
a) Lap dém tiép xiic véi dat mdi doc:

D, /d,, <5 (3.19)
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Trong do:
D| kich thude hat cha i6p dém ¢é s6 hat nho hon né chiem 0 1¢ 15% theo
khél lugng hat caa 1&p dém;
d.. kich thudc hat dat clia mai déc ¢6 s6 hat nho hon né chicm ti I8 85% kho
luong hat cia mii doc.
b) LGp dém tiép xic vai da gia co:
L ! . .
Dy, /d <10 (3.20)
Trong do:
D, - dudmg kinh hat ciia da gia co;

dy. dudng kinh hat eta I6p dém (16p 16t) dudi da gia co.

¢) Kich thudc hat cla 1dp dém theo dicu kién chiu tic dong song:

Khi chiéu cao séng Jén nhat h,, < 120 cm, d, = 4cm

Khi chié¢u cao séng 16n nhat b, = 120 = 300 cm; d;_q Z5cm

Neu mii doe gdm dat hat min ¢é do dinh nhé, thi tang dém phdi cau tao thanh
2 16p, trong dé 1op dém tép gidp vdi dat méi doe phai cd be day Ién hon 15 cm.

Tang dém dudi gia ¢6 bang da khong chi [ Idp chuyen ticp trung gian giita dd gia
¢O vdi dat mai dée can bao vé, ma con lam chire nang tang loc ngugc.

Theo nghién ciu rat co ban cla vién 5§ [stomina V.X, ticu chuan dé lua chon vi
lieu tang dém nhién 16p (2 @ 3 16p) la he s6 khong dong nhat cua cap phéi hat
(1 = d,/d ) va he $6 quan hé kich thude hat clia hai I6p ké nhau ({(§ — Dy, /d.,) . trony
d6 dy,,. d,, 1a dudng kinh hat trong cip phéi c6 s§ hat nhd hon né chiém U ¢ wong dng
1 60% va 10% theo khai luong; Dy, dy, - dutng kinh (rung binh cta Idp hat Ién va Idp
hat nho ké nhaw. Trong mét s6 teuding hop con sir dung chi téu 57 D /d .. poi lache
56 11 1€ kich thude hat cia hai 16p ué€p xic nhau.

Khi thict k& ting dém va tang loc nguge trong dap dat dd cling nhu trong cdc cong
trinb 1hiy noi chung & Lién X6 (cd) thudng lay gid tei cta cdc h¢ s6m, &, & nhu sau:

—f <5,
dIn
D
o AL
£ =2 <1
ds,
. D
£r'=—<10 : 15
ddn
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Trung Qudc va mét 56 nude phuong Tay su dung he s6 27 vai
D

e I -

<2
de
tuong tu he so quan hé kich thude 1dp dém iép xie vii dal mén dac, (xem cong thire 3.19).

Chiéu day mdi 16p trong ting dém nhiéu iép duge lay 10 = 15 cm.

Bing nghién ciu thue nghiém, Sankin P.A thdy rang, d€ dam bdo on dinh cta I6p
gia ¢, tang dem mot Ldp phai cé do day 16n hon tang dém nhicu I6p, do dé ncu chi
chon ting dém theo diéu ki¢n "khong bi chui lot" qua cdc hé s6 m, &, £ ¢ uen thy s¢
khong kinh 1€ Tren quan dicm dé Sankin dd d€ nghi xdc dinh hé s6 £ theo cong thife:

= Di < ~l—20“‘1|fi“

dﬁu LP
Trong dé: t - (6ng chiéu diy cua tang dém; ¢ - he s6 thuc nghi¢m phu thuoe vao
thong s6 song vi he s6 méi doc, xde dinh nhu saw: kbt 2/h 2 15 1ay gid ui ¢ theo do th

S

(3.21)

hinh 3 A khi 2 /h < |5y gid tri tnh todn (g,) theo cong thike:

, )
(pl:(p—0.33L]_5--hJ {(3.22)

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

o =y .

40 -t

35 /7
(

40 /’ S
5

29 //F//_;h
20 rA/ mm‘w et
s A///;’/'“j"‘ ol

b - f
T

‘g o +
05

||

Hinh 3-4. D6 thi xdc dinh hé s6 @

Cong thiic tinh chiéu day tang dém nhiéu 18p theo Sankin P.A

t=11 D!
s 1B 12 d_q_”

(3.23)
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Két cdu tdng dém xdc dinh theo cdc cong thite (3.21) + (3.23) con phai thoa mén
dicu kién:

D, _ 14.8
PR :‘_}____..
d., M
P N s (3.2}
3 |
o| D |50 405
12 d,

‘Theo Sankin, néu khang théa min diu kien (3.24) s€ 6 hién tuong chuycn doi
hat cla tang dém, nghia 1 hi¢n tuagng cac hat nho chul vae ké hong cia IGp hat l6n.
Trong trugng hop gia cO bang da x&p thi ¢ thé sir dung tang dém mot ldp va
kich thude trung binh cha hat tang dém lay theo quy dinh saw:
d,=(02:025D (3.23)
Trong d6:  dg, - duding kinh trung binh cia hal tang dém;
D - dutsng kinh trung binh cua di x¢p.
Chiéu day ting dém mét 16p ¢d thé xdc dinh theo cong thic (3.23), wong do D,
vad., tuong tng 1 dudng kinh trung binh clta dd x&p va clia cap phdi tang dém.
Tinh oan gia ¢6 theo cong thite (3.23) duge dp dung che truong hop dong, tham
6 phuong vuong goc hodc gan vuong gée véi médi doc theo dicu kien kbong xay ra hicn
wigng hat tang dém chui qua khe ha ciia 16p da gia co.
Trong trudmg hop tic dong thuding xuyén coa song vidi cdc pha song leo len mids
dac va song rit xudng, thi s¢ hinh thanh sy chuyén dong cha dong chay doc theo mid
désc bao gém dong chay doc theo 16p gia ¢6 va doc theo tang dém. Su chuyén déng doc
cha dong chay ¢6 thé gdy xéi ngam ving ti€p gidp gitia I6p dém vai 10p gia o goi la
hicn trong xoi ngam tiep xic doc.
Piéu ki¢n on dinh cha hai tAng d¢m khong bi x61 ngam uép xic doc dude hiéu thi
b quan hé:
Io<T, (3.26)
Trong do: I, va J, tuong ting ta gradian tham uep xie doc thue 1€ va gradian tham
ti¢p xic doc pha hoai.

Gid i cia J, ¢6 thé xde dinh theo cong thic Sankin P.A:

J,=15h " (3.27)
(3 day: h - chiéu cao séng (m);
k  s6 1dp ciaang dém;
& chidu day moi 1op cua tang dém;
13, dudng kinh trung binh cta cip phoi hat trong lop dém;
n - h¢ $6 thuc nghiém, n = 0,21 ddi vai 16p dém déng chat, n = 0,30 dai
v§i 16p dém khong déng chat.
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Gid tri gradian tham ti€p xic phd hoai J,, duge xac dinh theo do thi hinh 3 5.

Ngoal ta. kich thude hat cla ting dém lam chic nang 16p loc duge lay theo quy
dinh: d,, = 0,15 + 1 mm doi v&i 1op dém hat nho va Dy, = 1+ 3,5 mm déi véi Lop diém
hat lén.

‘J'pll
P
1 !
L ! [ I
H ! |
] !
hE] _:_ -
: 1 Din
i [ R gy,
a0 ! 21 dyplgm
{
13,4 | i S S—
|
[ — ! l - ]
]
\l\q !
i 1! b 1 R
A a0 120 160 200 240 diytap

Hinh 3-5. Pé thi xdc dinh gradian phd hoat [,

3.3. THIET KE GIA CO BANG PA
3.3.1. Téng quat

Trong teuting hop viing xay dung ¢6 du da v& khéi lugng vd chat jugng thi hinh
thitc gia 6 bang da rdt thich hgp, cho phép st dung duge vat li¢u tai chd it ton kém.

Pa gia c6 ¢6 thé duge chon loc hoac khong chon lec. bPa chon loc doi hot khau
cong tac lua chon di, nhung kha ning on dinh chéng truot lai cao hon. do dé chicu diy
ciia 1Gp gia €6 s¢ nhd hon so vdi I0p gia 6 biang da khong chon loc.

Bé bao vé méi doc didt chong sat 16 hoi tde dung cua song hay dong chay thuomg
<0 dung phoe bicn loal gia ¢o bang da khong ¢hon loc.

Giia o bitng da chon loc chi dp dung trong mot s6 g hop ¢d bi¢t khi co du so
d4 can thiel & khu vue xay dung va ¢é luan cir kinh t¢ kT thudt thich dang.

P4 dé khong chon loc d¢ bao v¢ mdi ddc bang, dat cat va dat dinh duge thi cong
{én trén lop dém bang vat liéu dat hal tho.

Khi thi¢t k¢ gia c¢d bing da dé khong chon loc can xdc dinh cdc hong s6 dac
o sau diy:

1) Kich thudc tinh todn 161 thiéu cta vién dd trong kboi dd dé theo diéu kién én

dinh dudi tac dong cla séng;

2) Kich thude tinh todn cla cdc vién da duge su dyng dé 1ao ra he thong khung

bao guanh cac 6 nhim bao vé khot da dé ¢ hat nhod hon G bén trong 0. dong
thvi dam bao su én dinh chung cho toan bo ket cau gia cd dudi e dong song;
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1) Chidu diy ca fép da do theo diéu kien on dinh dudi tdc dong song:

4) On dinh chung cia 16p gia ¢& phai ké dén kha nang béc tach cdc vien da khoi
léip gia ¢8 do cdc Iye tdc dung khac nhau, vi du & ving khi hau ¢6 bang gid la luc 1o
cuén cua bing khi muc nwée hd nit xudng, con ¢ dicu kién binh thuong 1a fuc 101 cusn
cua song khi song rat, vov...

Theo tai licu théng k¢ thue 1&, khi sit dung gia <& bang dd do khong chon loc
d¢ hao ve mai doc dat chéng tdc dong x61 16 chia s6ng va dong chay, hi¢u qua kinh 0
k7 thual € 12 161 wu néu hé $6 mai doc mat ngodi clia 1op gia ¢6 bang hoac 16n hon 3
(m, = 3).

n =

3.3.2. Tinh gia c6 bang da dé

Gia ¢ bing dd dé khong chon loc €6 wu dicm 1a st dung dugc phuong ticn thi
comg o @iGi, cho phép ning cao nang suat va rul ngan thai gian xay dung. Vi vay hinh
thife 2ia ¢o bang da do khong chon foc hién nay duge dp dung pho bi¢n nhat. dac bict
khi khéh luong gia oo lém.,

Kich thudce tinh todn nho nhal coa vién d& 1, (m) duge quy doi thanh hinh cau
A6t v6i gia ¢O bang da do khong chon Joc va hé s6 mdi doc trong pham vim =2 03
duge xic dinh theo cong thikc:

D 012000 w4 10). S Ha (3.28)

[T [ .
my,. L8m iy vy, v,

Trong dé:
C - hé s6 can thiy luc, 1ay bang 0.2 khi dudng kinh vién déd Idn hon T5cm va
chién cao s6ng trén 0,5m;
m, .. - do doc ciha séng ng véi tan sudt 1% va duge 1ay bang 7 doi véi séng ©
hé chia:
v dung trong nudc ¢ ham khi trong dong chay do song vo dap viao mil doc
da dé, lay bang 0.8g/em™;

v, - dung trong vién da.

Puong kinh vién da D, tinh theo cong thire (3.28) duge ap dung cho cic vien da
thuge cap phdi hat nhé nhat trong khoi gia ¢6 da do theo dicu kién khong biyan ot
xucng dudi [6p gia ¢d qua cde khe ha, Cong thic (3.28) cing ap dung cho trudmg hop
song tic dung thuée khu vue séng do (ving 11 irén so do phan ving song). trong dé cic
vien da ndm & tr (he ¢é mot nira dudng kinh nho ra khéi mét cat ngang cua ldp gia cd.

Kich thudc vién dd 4€ tao ra khung bao quanh cde 6 dd 4o va gilt on dinh chung
cho Idp gia ¢6 trén mai déc ¢ hé s6 mdi m = 2 : 5 duge tinh theo eong thite:

30
Jm.: m+ 1,8 Y
J'4 - . ; . .
D, = VSCh [ R 05 e (3.29)
m /(1,8 D (v, -v.)
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Trong do:
C - hé $6 can thay lue, 13y bang 0.2 déi vdi dd ¢é kich thude 1én hon 15cm va
chidu cao song trén | m;

s

- dung rong nuede ©6 ham khi chay ra khoi 16p gla ¢6 sau khi song ra,
. 3 1
v, TIOKN/m (lgfem)

Cac cong thue (3.28) v (3.29) 1a nhiing cong thic duge sit dung trong Quy pham
thiét k& gia ¢d da do khong chon loc ciia Lign X6 (ciiy [29].

Ngoai ra, trén co so nghién citu diéu kién 6n dinh can bang clia dd va (6ng ket sir
lam vige thuc té cia I6p gia ¢d bang d4 d6, nhidu tic gia dd dé nghi cdc cong thite kinh
nghiém dé tinh todn gia ¢6 bing d4. Dudi day 12 mot s6 cong thitc tham khao.

1. Cong thac tinh trong luong vien da trong Két can gia ¢ bing da do
Cong thic Sankin P.A:

Ay,h' | 1+’ | .
— - (3.3
(v, —1) | m(m+2)

Trong do

A - h¢ s0 thuc nghi¢ém phu thudce vie thong s6 song, A — 7.2 khi B <13
i
oA
A=82khi —>15;
h
v, dung trong da (F/m');
h. 2 tuong ing 1a chi€u cao sdng va budc séng;
m - hé sd mai doc.
Cong thie quy pham CH.Y2-60 cia I.ién X6 (i)
vy, h¥a
Q= TW......__L___ (3.31)

L
Yy 7} 1+m
Tromg do:

Y Y- tuong ting 14 dung trong déd va dung trone nude (1/m™y:
(t heé s kinh nghiém ké dén kich thude vien da, p = 0,017 di véi di nho.
1= .05 d6i véi d 1on;

1 he 80 an an, n = 2,0 doi véi da khong chen loc, = 1,5 déi véi d4 chon loc.
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1 - DAP PAT DA
Cong thitc quy pham cua Trung Quaéc [4]:

2,120 bm) = . —

ik

Trong do:

11 do sau nude trong hd & trude dap, tinh bang mét (m);

wwy Ve d vn
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avith . cdc hé sd, 1y theo bang 3-1, phu thuoe vio hé 56 mdi doc m:

2h vi 21. - chiéu cao s6ng va chicu dai budce song (m}.

Bdng 3-1. Gid tri cua cdc hé s a, b

- 1 —_ e e e

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

Qnmx - (3 ~ 4)Q5il

Qmm = [k_-% - ]QS[]

| —

Trong do:

Q... Q... - trong lugng cha vien dd 16n nhat va nho nhat trong khot dd gia co.

tinh bang tan (T}
Q.. trong lygng trung binh cda vién da.

2. Cong thiie tinh chicu diy gia cé bang da do
(’ong thilc Sankin P A
—
¥ \ﬂn” +1

1=2h ! o
Y =¥ mim-t+ 23

i

Cong thite Tribarren va Nahales

. ¥ 'm? +1
1=0,25 :

Yo—F m-—l

Cong thic quy pham Trung Quoc

‘ 173

Q[T]il.‘\
| 075y, |
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Cong thic Bojik. RK

i
il
1=0,42h v xm (3.36)
V=¥ m
Cong thire Bodvin X
oo < .
1= 0,63 — 0,15 (3.37)
Yg—V¥ ym-0,8

Cong thiic Puskin B.A

" / NEES
=(,21nh O A AL
ey m

(3.38)

—

Trong do: . hé $6 an toan. 1&y phy thudc vao cap cong trinh nhur sau:

—_—— . = -y

L i l . i

Ngoai ra, gido sir Puskin B.A con sir dung khdi niém dudng kinh tinh do6i (d') xdc
dinh theo bicu thie:
L Ya7¥
h Yd

d'= (3.39)

Gid tri cta d' tinh ra gan bing tri trung binh cla cde vien dd. vi viy ¢d the xic
dinh chiéu day 1ép gia c6 dd dé bing cong thitc:
Fullt

Ta

I'rt $6 d' duge Idy theo hé s6 méi doc nhu sau:

Chidu day Idp gia ¢& dd do (1) trong moi truding hep phai khong nho hon ha

{ = nhd’ (3.40)

lan dudmg kinh (inh toan cua vién dd (d), nghia 1a t > 2d, dong thot phai thoa min
digu kién.

.
£22.5 i{% (341
Y:l
Trong do:

(2, (rong lugng cua vién da;

v, - dung trong cua da do.
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Theo "S& tay thiét k& thuy cong" cha V.ién X6 (c@), thanh phdn hat coa da do
khong chon loc trong két cdu gia c6 dd d6 phaii chia khong dudi 50% theo thé tich dd
cé dudmg kinh tinh todn 16n nhat 13y, khong dudi 25% (heo thé tich da co kich thude
trong pham vi gitffa dudng kinh da tinh todn 16n nhat D, vio nho nhat 1, va khong vt
qui 25% theo (he tich dd c6 kich thude nam ngoai gidi han tinh todn [theo cdc cong
thide (3281 v (3.29y].

Khi thigt k& 16 chie thi cong 16p gia cd dd do cdn chi y dén cde gidi phap cong
nghé ¢6 kha nang dam bao su phan bd déu cap phot dd trén mat cat ngang vii oén toin
bé mat I6p gia cé.

Chiéu day 16p gia c6 bang da khong chon loc duge xdc dinh doi vai dicu kicn
chiu tdc dong song theo quan he sau:

1=1{2 =2, 1), (3.42)

Tai gidi han dudi cla 16p gia 6 bang dé d6 nén lam goi tea theo hinh thic lang
tru dd hoac try bé téng cot thép, hoic hinh thite két cdu chuyén ti€p dé tao phan lyc nga
két hop véi gia ¢é nhe (xem hinh 3-6).

3.3.3. Gia c& bang da xép

Gia ¢ bing di xEp hay con goi 1a dd xay khan (khong ¢ via) dos hoi thi cong
bing phuony, phap thi cong, do dé chat luong gla ¢o phu thude vao tay nghe cia they
xdy dumg. Tuy nhién néu chét fuong thi ¢ong 16t s¢ giam duge Khoi heong did gia co.
vi du chi cén 1 - 2 1ép di x€p so v6i 3 1op da do. Theo kinh nghi¢m cia Trung Quoc,
hiéu qué [Gp gia c6 bang dd dé day 90 em chi trong dueng 16p di x¢p 30 = 45 em.

Kich thudc da xép thuding duge chon tuong déi dong déu, doéi khi con duge déo
got dé tang dé Khit chat clia 16p d4 x&y nham ting 6n dinh cho k&l cdu gia 6.

D¢ khae phuc hau qua sup do ci mang 16n, 16p dd xép duge bo ui theo ¢ ¢6 khung
hao quanh, kich (thudc 0 ¢6 theé vuong (1 x | m) hodc chit nhat (0.8 x 1,5 m), canh 6 dat

chéo theo mai dic tao véi phuong midi déc v phuong nam ngang goc 45",

Hinh 3-6. Gia 6 bang da xép mot lop 6 khung bao vé
1- dd xép; 2- tdng dém: 3- dam be 1ong c&i thép,
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Chidu day clia 1dp gia ¢o dd x&p cd thé xdc dinh theo cac cong thiie sau:

Cong thite Sankin PA

(- A L m” +1 -h (3.43)
g ¥ Gmot 1 hmn
Trong do:
A hang s8,
A=17khia/h<] 5,
A = 1,85 khi 2/h > 135.
Cong thie Bojtk P.K
t = %_ . _\[_mz_f] (3.44)
Yo~V m
Cong thite Lupinxki L.M
t--1.36 {/'rQ (3.43)
Ta
Trong do:
h,... - chiéu cao séng 1én nhat;

Q - trong luong vien di xep, lay bang Q = 11.K.h';
K - héso, bang 1,25 0 1,5
h chicu cao song tinh oan.
Céng thite trong 'Sé tay thiét k€ thity cong” cha Trung Quac [4]:
Po day cita 16p bao v¢ mdi doc bang dd xay khan
[Q
1= 1,36{,— {3.40)
Tda

Néu st dung da x&p khong quy tdc thi dudng kinh trung binh cia vién di ducc
xac dinh nhu sauw:

D,, = D/0.85 (347

Gia ¢6 bang da xép doi hoi nhidu nhan lue thit céng. thi cong tuong doi phic tap.
do dé chi sirdung d6i véi cde cong trinh nho, khai luong gia c6 khong 16n.

Trong thict k¢ so bo, gia co bing dd ¢6 thé dung cong thic Sankin P.A dé xdc
dinh trong luong, vi kich thude tinh odn cta vién dd, dong thoi ¢o the Idy chicu
day 16p gia ¢6 € = 21> néu la dd dé chon loc v t = 3D néu 1a dd do khong chon loc
(D - dudmg kinh tinh todn cua vién da).
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3.4. THIET KE GIA CO BANG LOP PHU BE TONG COT THEP BO LIEN
KHOI HOAC DO THEO TAM LON SAU BO LAP KiN CAC KHE NOI
BANG BE TONG

3.4.1. Tinh toan &n dinh chung cla lép gia cd
On dinh chung cla k&t can gia ¢ cing dang 16p che phu lién tuc bang b& 16ng cot

fucii thép dicge danh gid bdi kha nang chéng day trdi dudi e dyng cla dp lue nguoc.

Dicu ki¢n on dinh duoc dam bao néu chiéu day cua 16p gla ¢d bé 1omg ¢ot thép khong

nho hon gid tri Unh theo cic cong thite dud day [29]:

l‘li,héllljj”{[:%lf}l(] k)bl S b k)’ l
i — e L

e SR (3.48)
3| By, - (B2 =By [cosa

hi;ilnlﬂ*" 3B, (1 v k) h]r?\|,(1_5+k)2.)
62 I F— )

(o - (3.49)
3[13 v, — B3 }y]cosa
Trong cac cong thic trén:
h,.. - chiéu cao song tinh todn Gng vdi 1an sudl gidé bao 1% (don vi: my);
£y k- cdc tham s8 dac trung kich thuée mot chidu chia bidu dé dp lue day
noi cua somy, 18y gid tri trong bang 3-2;
n - h¢ s& vuot tai, n = 1,1;
BB, - khoang cdch ti mép nudc trén mai doc ng véi mue nudc tnh tinh todn
dén gidgi han trén cua I6p gia ¢d bé tong coL thép (tinh bdang mot):
B khoang cich gitta gidi han trén va 2161 han dudi caa lép gia co tinh todn. (o
v, duny trong ena vat licu gla ca (be ong cot thép);
B, khoang cach tr mép nudc (ng véi muc nude tinh tinh odn dén gid1 han

duGi cha 16p gia ¢d, (m).

Bang 3-2. Gid tri cua cdc tham so &, y, k

> : / {
= l W k7
hye, h.,

ST

Hé $0 mai doc m

- - . B
Trinige being 3 2Pt dei cier Bida did dp e dav ndl cia séing:

[ |

(o0 kich tuice mor ehion cria bién dé dp e didy et cria séng én mdi dec.
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Chidu day cha lép gia ¢d nguyén khéi bang bé 1ong col thép (8) duge 1ay khong
nho hon 0.1h,.,, theo cdc didu kién (dm ¢6 ludi cot thép, khdp ndi duoc do bé tong kap
kin vi ddm chat dam bao tinh nguyén khéi cua két ciu va [ép gia co dam bao lam vice
bén ving lau dai.

3.4.2. Tinh dé bén va bién dang cia 16p gia cd bé téng cot thép

Theo quy pham CHull T 21.75 va 1-56-77 cha Lien X0 (¢i). két cau gia ¢o bao
v mai doc Joai tam phu lién tue bang be 16ng cot thép dugce kiém tra v¢ dé bén va bicn
dang dudi tdc dung cua ap luc day ndi do séng theo gid tri cue dai cua momen udén M
v hye cit Q. Céc dai luong niy duoe xdc dinh theo biéu dé i trong day noi theo cic
¢ong thice sau [29]:

f -2 — N
]\'1:”;1'\ ?hzli'}il”)i M hY : CAX k(‘( d,). kf?,) ()'{'""d) ((x d 3) .(}'SU)
U A ] '
T X 1 pl =
Q s :Yhi'w,&.-‘l’]ﬁ\_—+2—I€(X at K)'—\: (351
r
_ PO+ K+K Al
M, = e
241 36r 2
| 2K! =D+ 5K -1

A f)OIL ( )ﬂ L i : (3.52)

; F

k-1 |

R

3 2

Trong do:
£.ow. Ko cde tham sG ¢ § nghia nhu rong cic cong thike (3.48) va (3.49)
g1d 1oy twong tng lay theo bang 3-2;
¢ tham s dac trung quan hé giifa tai trong day noi va trong luong lép gla co.
LT

{3.33)
geosa

o day:
q - trong luong don vi cua I6p gia ¢d ¢6 ké dén lue day noi tinh g = 8(y, - 7%

o - goc nghiéng cua mdi doc, (do).

Pai lvong x va x xdc dinh theo cdc cong thite:

_— ‘":_‘_':i_\/ (r=1)" 4 2(Ar ar+0.5r'k)

= : (3.54)
1
x=a- K+ K/fr {(3.35)
[T TR RS R et wonnlod vn weaty v wn WA VoI v Wiy vneoid. v WA wneolod vn Y '\.-'I']Cf)id Wl
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Pai Tvong ¢ 14 chidu dai tong doi chia phan 6p gia ¢6 bi ndng 1én boi i tronp
Ay noi va o6 1hE duge xdc dinh (e dién kien can bang gifta cdc ue tde dong len ket can
oia e cy the la:
Khirz2: F=050 (1 +K)
Khil <r<2: {=05(1 +K)- A
Trong dé: A | théng s& phu thuge vio rva K, 1y gid tr o bing 3 &
Khir<1: =0
Bdng 3-3. Gid tri cua A
) Gid tri A (ing vdi tham s6 K |
i Thamsor . . — .. SR .
‘ 1,2 l 1,1 10 - 0.9 ! 0,8 ‘

Trong tredong hop ndty khong can kicm tra do bén va bien dang cua k&L ciu gid ¢6
héi Vi tal trong tde déng (Ap luc day noi) duge can bang vdi trong lugng ban than Clia
1amn gia co, momen uén khong xuat hicn.

DéE tranh hién wong dich chuyén Iép gia ¢& wrén mai doc o thé gay ra su bicn doi
bat Igi vé cdu tric cha dat & phia dudi 16p gia 6, can tinh todn kiém tra su bién dang
cuc ho chia k&t cdu gia o6 dudi tde dung tai trong day noi cia séng. ‘lrong truding hop nay
dai {ugng bicn dang dan héi cho phép cia 1dm trén mdi doe f) phai thoa mén dicu kicn:

Yi<d,, _ {3.56)

Trong dé: dy, - dudng kinh trung binh ciia cac hat nam phia dudi tim gia ¢o.

Po vong 16n nhit cia tim bé tong ¢t thép do 1ién khoi trén madi doc dude xdc
dinh theo cong thic:

A 2

. "’hir-; l'; ) ki - o Dy . ; 3
LA LA EV A U 2ar2KE)
D 8 48  384r 144 06K

W2-0) (/2 - a-5) (454~ 17) | o
R e | S . (3.57
120 3120

Trong dé:
1> o cting hinh tru cua tam, D =EIAL - \,1’ }:

-3

I - momen quan tinh cua tam, [ — l_i :

E, vi v, twong ng la modun dan hdi va hé s6 Poatson déi voi vat licu am:

Céc ki hiéu con lai twang ty nhu trong cic cong thiic (3.50) + (3.52).
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Tinh dn cuding do (46 bén) clia két cau gia ¢o bang bé tong ¢t thép do lién khai
duoe tién hanh theo so dd tam (rén nén dan hol. Dic trung nén duoce lay theo loai dat
cla mii dac dap hodc dat ctia médl dée by cd 1am gia ¢o.

Khi tinh cudmg d6 cia tam chiu i trong va dap cua song trén mdi doc ¢6 the su
dung so do mau vé dp Jue song, trong dé tung dé Ion nhat cua dp luc song duge
dat wrbng véi tam cua tim gia ¢d. Chi ¥ rang. vi ui dp luc séng cuc da (P =P 0
khi s6ng do khong tring vdi vi tri cta dp lye nguoce Ién nhat (W, =W | ) khi séng min
(hinh 3-7). Vitricia W .
(h - chiéu cao séng tinh todn; m - hé s& mai ddc). Gid i coa ap luc nguge 1dn nhat

thudng & do sau z = 0,9h/m ké 1t myc nude tinh tinh todn

(ap e day néi) ¢6 thé x4c dinh theo cong thic:

W = 04670, V11 m’ (3.58)

ninLx
Trong dé:
v - dung trong cia nudc;
h, - chiéu cao séng leo;
m - hé 56 mai dac.
Tai trong song doc theo dudng mép nude ¢d the quy ude xem nhu phan bo deu vai
9id trl uong ng bi€u d6 &p lue séng tinh Lodn.
Trong tinh todn dong hoc d6i véi tdm cd chiéu day phd bién 10 : 40 cm, tan 6
dao dong ban than trong pham vi 100 @ 300 5! khi thai gian phdt trién clia tai trong va

dip clia séng bang 0,05 -+ 0,1 s, cho phép 18y hé¢ s6 dong hoc bang 1 don vi.

Hinh 3-7. Tdc ding song trén mai doc
I bicu dé phan bé van e, 2- bicu dé phan bo ap lue song (khi song do):
3- bicu d6 dp lue nguae Gap lue day ndi khi séng it
v- hudng van tdc khi song do: 1p- gid tri cue dat cua dp luc séng do.
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3.4.3. Ciiu tao clia I6p gia & bé tong cot thép dd lién khdi

WY VTICDIET e

2499

Theo diéu kién bién dang lin - nhiét v yéu cdu thi cong, 16p gia cé bing hé 16ng

col thép lién khéi duge chia thanh nhimg tam <6 kich thudge méi canh tor da wn 200 m

(hinh 3-8). Khoang cdch giita cac khép nhiét - lén duoe ldy khong lon hon 40 60 m.

aj
b,
|
2
T T
T it
il --?—-‘. | |,’ -
[] e - T -l
N [
A | l
[ "
! 11 .
[ [
1 : 3 1
P e Sty e Tty 3w iyl 3
SR L
'JLLUUCUU“ICF‘JODCUD!‘I(‘ NOC0000
S JF‘Q] 8% OOoCCodoO0til
(R L{IT\H}JIHT‘IQ‘{;r e gt

Hinh 3-8. So d6 cdu tae ciia gia ¢d mdi déc bang tam bé tong cot thép do lién khot

a4) Mat bang ciia ket cdu gia ¢d: b) Chi et phan chan 16p pia oo

¢} Tang loc nguge phia dudi khép ndi:

_2- pia ¢6 nhe ngodi gidi han séng leo: 3- cuo be tong: 4- taim he 10mg cat thép:
.'W- dém bang bé 16ng Ot thép: 6- tang loc nguoe: 7. 8- khdp néi: 9- 16 thodt mudc:

1O Y cot thép: 11- 15p gla tdl.

K&t cau chong thim & cac khdp ndi cé thé bang am go (duge tam chal chong moi

mot va dung nghiéng canh trong khe nou). bing dém cao su. tdm atphan. nhua duong

tral i mang bao v&, tdm bé tong cot thép, hodc vat lidu hén hop nao do ¢o tic dung

chong 8 khi séng va dap v cd kha ning lam viée bén vitng lau dal.

1linh thire gia ¢6 bing lop phu lién tuc ¢6 thé gém cdc tdm bé tong ol thép sau

khi lap ghép trén mai déc sé duge lien ket lai (bing m&i han hoac mée noi ¢ot thep)

v duge ldp kin khe néi bang vira hodic be tong. Pé dam bao do cimg cha k&t ciu

ghép trong pham vi mai doc ngap dudi nudc, médi canh bén clia tdm ba i it nhat ha

thanh noi.

Chi¢u day cha tam lién khéi duoe kiém wa vé kha nang chéng diy nol toian bo

tam dudi e dung cla dp lue nguge theo biéu thic [27]:
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! 1 r=-
& =0, 075‘-.111 o \’fm__‘ I 3 _”..“_

{3530
MY m VB

Trong do:
B c¢hi¢u dai 1dm theo phuong vuong gée véi dudmg mép nudc;

k., hésodutrit(antoan), k,= 1,25 : 1,5

Néu su dung I6p gia cd bing cdc tdm bé tong ¢dt thép ghép néi, thi sai 6 cho
phép vé kich thudc tim so vdi thiét ké duogc 18y nhir sau:

‘Theo chi¢u dai va chiéu rong (Am L 5mm
Theo dé day tdm b2,5%
Theo chitu dai dudmy chéo 15 mm
Theo khai luong tam - 5%
Theo chiéu day 1dp bao vé + 3 mm.

DG vai tam ghép nén sl dung ¢85t thép hai 16p dé han che vét it rong qud trinh
viin chuyén hoge boe dd. ciing nhu do lin khong déu ciia mai doc. Vi dé 1adp cic khe
neéi nen s dung loai vt [iéu ¢6 iinh ng (he tich trong qud trinh dong ket Ngoad ra. phia
dutyi cac khe nai ¢6 thé dimg dém bé tong hoac vat Licu dém 16t nao do dé ting chat
lugng lién két khi d6 via bé tong vio cac khe nol.

Phia dudi cic tdm bé tong dung I6p dém bing dd dim hodc cit soi dé dam bao
cho cde tdm nam st véi bé mit mai doc.

3.5. THIET KE GIA CO HG BANG TAM BE TONG COT THEP LAP GHEP
3.5.1. Tinh 6n dinh va ¢ dng do cla tam gia ¢

On dinh cvua tim gia ¢6 nam ty do trén mit doc chiu tdc dong cua séng phu thude
chb véu vito kich thude tim trén binh dién vit d0 day cua tim.

Kich thude tdm trén mét bang ducce lua chon cian cf vao rong tiai coa cén truc vi
¢iic thong s6 k7 thuit khac cha cac phuong 1ién ning chuyén ciing nhur ning luc san xuil
cuiia nhi mdy bé tong.

D¢ day cia tam diat wy do rén mai doc, ¢o he 6 mai (m) trong pham vi 2 @ 5, khi
tang dién tich cac 16 thodt nude bing 2.5 + 6% tang dién tich cia 1am., tai trong ic
dong séng ¢6 ké dén luc day néi finh va hé s6 vugr tain, = 1.2
theo cong thire:

1.3, duae xac dinh

mRyE
2T f (2.60)

& 00 .
Beosa v, 03K, .y

Trong dé:
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n, - hé s6 vuot tai bo sung, 1dy bang 1.1 dai vdi cong trinh cap 1 @ I theo
diéu kién co thé xuat hién séng do gié bao tdn sudt nhd hon 14, cic
tru¢mg hop khac ldy n, = 1;

h  ¢hicu cao (rung binh cla song ting vat gid bao tinh todn. m;

B, chicu daitwong dan cua canh bén cua tam, B, = B/h;

B - chiéu dai canh bén cua tadm theo phuong vudng géc véi duting mcp mide, m:

v - dung trong cha nud;

7, - dung trong clia vat Héo tam;

K, he ~0 ngdp tuong doi clia tam trong mdi truomng nuée cd ham khi dudi tic
dang tai trong day ndi tinh todn, lay theo biang 3 4.

Bang 3-4. Gid tri cua hé s6 K,

B, = B/ K, B,= B/h { K

<

Tai trong song doc theo dudng mép nude duge thita nhan phan ba déu vai gid tri
trong Ung voi bi¢u do 4p lue séng tinh win,

Bé bén cua tdm duoc tinh 1odn theo s dé ban trén nén dan héi voi cdc thong ~o
dia ki thudt ciia dat man déc, khong ké dén tinh nén cila tdng dém vi dé cling clw tang
dem 16n hon rat ahiéu so vidi do cdng clia ddt mai doc.

P bén cia tam lap ghép trong qua trinh béc do van chuyén va lap dal rén mdl
doc dugc xdc dinh theo sg dd tinh todn dinh hinh c6 ké dén trong lugng ban than cua
tam véi hé so dong hoc bang 1,5.

Cudng d¢ coa tdm trong truémg hop mai déc lin khong déu cé thé duoe kicm tra
theo s do Lye, trong dé tdm chi tea trén méan doc o phin gifta trén pham vi 1/2 canh hén
va chiu tac dong cua luc tap trung & hai phia ¢é gid tri bang 1/2 trong hrong cua tam
nim ké né (cling co thé sit dung so dé tinh toin khic d&i v6i trudng hop lin
khong déu).

3.5.2. Cau tao cua gia ¢é ha

Khi thict ké ket cau gia ¢ hé can tham khao cde chi dan déi vl gia co licn khoi
thuoe loal tim lap ghdép vai moi not lap kin, dong thoi ¢o xé1 dén cdce dac dicm ricng
cua logi tam lap ghép dit w do.
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Hinh dang tdm trén mat bing cd thé 1a chit nhat hodc da gide. Canbh dii cia tam
dat song song v dudng mép nude trén mai doc; cac tam dat so le nhau v3i do so le
bing 1/2 kich thudc canh bén dé cdc khe nai khéng tao thanh dudng thang lién tuc
rén xuong dudt theo phuong ma doc. Tam gia ¢o duoe lién két vai nhau bang khap
han I€ hodc thanh giang méi ndi han, ding thép trdon ¢16 mm. Phin thép 10 ra ngoai dé
no1 ciac 1am duoc son pha 16p vat ligu chong gl {quét 3 + 4 1dp).

Tam bé tong lap ghép dugce dat teén 16p dém dim chat voi bé miit biing phang.
D¢ tang on dinh cho cac tam, mai doc dugc s dung loal gia ¢6 bang (am lap ghép nen
lay vai hé s6 mai déc bang 3,5 hoac 16n hon (m > 3,5).

Sai sé cho phép vé kich thiese 1am tap ghép dugc 1lay nhu trong mue 343

al

Hinh 3-9. Gia c6 mdi doc hing tam bé ting cot thép ldp ghép
a) Dat 1@m hinh chi nhat trén mai déc: by Tan da gldc:
- @m gia od bao v mai dde: 2- ting dém dudi tdm gia o 3- dat mai doc.

Sai 0 vé chiéu réng khdp néi khong duge qua + 5 mm hodc khéng I6n hon
4+ 10% kich thude quy dinh theo thiét ké.

Trong truding hop st dung tdm bé 16ng lap ghép d€ gia ¢b bao vé mdi doc co cin
tac dat dé bi nhao, vi du dat sét bui dang dat 16t (hoang the), cdt hat min hoac cit bui,
v.ve., thi tang dém dudi cde tam duoce bo (el trén mot IGp cat ¢ hat khiac nhau ¢6 kha
nang ticu thodat nudge tham. Chien day 16p ¢t thodl nude v cau tao thanh phan hat cla
n¢ duoe xdc dinh phu thuge vao tinh chit cila dat mdi doc, cdc tham 6 vé gid tri va tinh
chat cua 1al trong, kich thude cla tam va cdc véu 16 khac. Cac (hong 56 nay 6 thé xac
dinh bang thi nghiém.
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al

b)

Hinh 3-10. So do ciu tac tdm bé tong cot thép lap ghép
a) Mat cat ngang 1op gia ¢&: b) Khdp noi bén 1é:
¢) N&i bang thanh thép cé moéc hinh khuyen: diy Khdp duge 1ap kin:
I- tdm gia ¢o: 2- 1ap khdp néi bing vira bétang nhura dutig:
3- mdi hang 4- soi et thép;, 5- gl lua.

Theo so li¢u quan tric déi vGi gia cd bing cdc tim lap ghép, ¢ée 1dm nam & viing
mép nude chiv dp lye day ndi lon nhat. Trong nhicu trudimg hop. dai lugng tai trong tinh
todn dugc quyét dinh khong phai do séng ¢d nang luong Jén nhat ma phu thude vao ciu
tric mai doc, vi tif song da vi cac tham s§ ao song khac. Ngoai ra, do ham khi c6 anh
hudng ding ké dén lye day noi, nhal la khi dung trong nude ham khi o trong pham vi

Y025 030/ om”

3.6. MOT SO LOAI GIA CO KHAC
3.6.1. Gia c6 bang bé tong atphan

[.oai gia ¢6 nay chua duge dp dung & Viét Nam, nhung lw 1a hinh thic gia o
dang ¢6 xn hudng sit dung phd bi€n trén the gidi, bdi vi né cé mét sG uu diém rdl cu
bin, do L

C6 tinh mém déo, it xudl hién vét niit khi mai dic bién dang 1o khong deu:

- Cé tinh chong tham t5t, do dé ¢d thé két hop lam gia ¢o biao v¢ mdi doc va lam

vat chéng thim cho than déap (thay the tudng nghiéng hoéc 16i chong thim).
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- Cho phép co gidi hod an bo cde khau thi cong 1dp gia 6 voi nang sudt va chat

fuemg cao, siva chita don glan:
(iia thinh khong cao {so vii K&t cdu bé tong cot thép thi bé 10ng atphan ¢ th¢

con re hony.

Nhuoe diém chinh cla bé tong atphan 13 sw 130 hed. Bién phdp han ché 1a quét
phil I6p san mau sang hoac dung idp phi bé tong, song phé bién 1a khong ¢4 1op phu.

Gia ¢§ bing bé 16ng nhua dudng thudng duge hi cong bang phuong phip
dd tre Ep (rén mdi doe vét cau tao mot hode hai I6p, mai 16p day it nhat 4 - 6 cm
(xern hinh 3 11).

Hinh 3-11. Gia c6 bdng bé tong nhua dudng
a) K&t cdu mot 1¢p: by K&t cau hai lop:
1- 1ép mattit nhua dudng: 2- bé tong nhua dudng: 3 - 16p Lién ket

. i .- . X
4- 16p bé tong nhya € tao mat phang: 5- wdn nhura dudng 1.5 kg/m™
fr ldp thodt oudc.

Theo kinh nghiém s dung gia ¢d bang beé 1ong nhua duong o Cong hoa Lién bang
Pie thi nén ding két cau mot 16p, vi loal két cdu hai 1dp thudng bi hong do sy truong
nd clia ldp bén trén. Chidu day gia ¢6 mot I6p lay bang 8 © 12 cm.

Néu sir dung gia ¢6 bing bé 1ong atphan két hop dé chdng thim thi I6p be ong,
nhya duding duoc ciu tao tir chan dap tdi dinh dap v han ché s6 khdp néi it nhat. Phan
chin ctia 1Gp gia ¢6 (he 1ong nhya duding) duoce licn k€t vai bo phan chong thim o nén
tchi 1ict <em k&t cau tiong nghiéng bang bé téng atphan).

Ngoai hinh thic gia ¢6 bang bé 10ng nhua dudng do lien kKhot true Gep tren indl
déc, ¢6 trudng hop st dung két cdu bé 1ong nhya duomg dic san. Tam be tong nhya dire
sdan phai ¢d ludi cot thép (dung thép ¢Smm tao 6 ludi kich thude 6 20 % 20 ¢y va o
thanh thép ($ ~ 16 mm) dé n6i tdm khi 1dp dit trén méi doc. Kich thute tim dic sén co

the 13 0.5 x 0.3 x (1,06 m doi vai loat tam nho, hodic 4 x 3 x 0,10 m doi vt tam lon.

3.6.2. Gia ¢6 bang vifa ¢at nhuya d dng lién két vdi da

Ciu tao cla loai gia ¢6 ndy gém 3 I&p: bé tong dau can day 8 cm. lop vila cdt
nhua dudng diy 5 em va 16p da c6 khe ho gitia cdce vicn dé khoang 2 cm 1rong d6 do
vita cdt nhua dudng. Loai gla ¢6 nay lam vi¢e tot ¢ vang khi hau lanh.
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3.6.3. Gia ¢6 mai déc bang dat xi mang

Cau o cia 19p gia ¢6 gdm cdt tho, cdt trung va cat min twon vai 7 - 1 2%
xi mang {theo rong lugng) v nude. Via hén hop dal xi mang dudge tron déu. do i
thanh lop day khoiang 15 ¢cm va ddm chat. Bé mit coa hén hop via xi mang dat sau khi
dam chat ¢ thé dung dat udt phu 1én trén dé bao dudng. Tang chicu day cua dd i
mang khong nho hon 0,6 + 0.8 m (theo chi¢u vudng goc v mal daoc).

Theo kinh nghiém sit dung & mot s6 dap cua Trung Quac, 16p gia co bang vl
xi mang dal ¢o thé chiu duge song Ién nhat toi 1.8m, ma khong b hu hong, i so it
truding hop ¢ vet nat.

Cap phai hat aén st dung Ja dat ¢l pha soi, khong lan chat hitu co, rong da ¢d hat
5 ¢ 50 mm chi¢m khoang 55 = 60%, ¢ hat nho hon 0,1 mm chigém khoang 10+ 25%.

3.6.4. Gia c6 mai doc bang dam go

D6i v cde hd chia nho, dap thdp, & viing ¢ sian g6 ¢6 the sur dung pia o mil
dap bang cic dam go.

K¢l ciiu gia ¢6 bang ¢d chi nén st dung & viing mdi doc thuong xuycn ngap nuay
d¢ han ché muc nat.

Dé tict kiem gb ¢ thé sir dung ket cau bao v¢ mai chong song bang be phao
{vari chién cao s6ng h < (0.5 m).

3.6.5. S{* dung mai déc thodi khéng co gia cé

Trong mol sa trudng hop (dap thdp, song gid trung binh, v.v..) ¢h thé dung bicn
phip lam mdi doc thoal, dam bao on dinh khi co song. do d6 khong can 16p pia ¢d bao
v ondl doc.

Irén hinh 3-12 a gidi thidu do thi dé xdc dinh hé s6 méi doc 6n dinh phu thuoce
vao song [m = f(h)] vh dé thi quan hé vin t6c 161 han cla song bit dau pha huy mai doc
bang dat it (hinh 3 12 b).

i)
i [ -
i A7
_oapt Rt I
[ ! ~
T ) N,
P f,/
L2 03 <
| !
//
[ .

o W . I [ B
[ 1 | i
FanIanIoNsnE ta0S A 10 18 3

Lngdng Kinntrunsg tnh Cinn bt il

Hinh 3-12. Pé thi quan hé mdi déc 6n dinh phu thudc vao chiéu cao song: m ~ h, (a)
va quan hé vdn toc 16i han xoi tivy theo duing kink hat: v ~ d, (h).
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3.7. THIET KE GIA CO NHE

(Fia ¢6 nhe dige st dung d¢ bao vé phin mai doe va dday ¢ong trinh thuy chiu tic
dong song o do sau lén hon chicu sau phan gicn H, nghia la ¢ khu vire ke uep véi i
han dudi clia gia ©8 co ban (chi tict 1 ¢ ¢dc hinh 3-1+ 3 3), rong d6 Hy duac lay bang H,
= 20, by - chidu cao song tinh todn (ng véi gid bao tan sual 1%

Gia co nhe duge lam bang dat hat tho hodc da dam.

Gidi han dudi clia gia 08 nhe duge 18y dén do sau, noi dong chay ddy khong ¢o
kha ning eay xot ddi vai hat dat clia mai doc hoiie vt héu cua cong trinh.

Noi dung tinh odn gia ¢ nhe 1d nham xdc dinh kich thude can thict dy;, clia vl
liéu gia ¢6. dam bao 6n dinh dudi tdc dung ciia dong chay diy vai van 0c v, do séng
linh todn gay ra & muc nude thidl k€. Trong trudng hop nay van t6¢ ddy phai khong lon
hon van t6¢ xo01 d8i vot ¢ hat tinh loan, nghia la vy < v,.

Van (8¢ day do séng tao ra & da sau z=H, = 2h,., duoc xdc dinh theo cong thic

o nmhs,., :
v, B I (3.61)

Trong dé:  n - hé s6 phy thuoe vao thong so song,
n=08khi "~ »20;
h

n=90,7khi iA/h < 10,

hyy, chidu cao song tan sudt 50% (g véi g16 bio tinh todn;

% - chidu dai budc séng ting vai chiéu cao song hg, vit duve xdc dinh
theo song ¢6 do thoai 6o nhat:

7. chicu sau thay déi trén mai doc hode do sau gan day cong trinh ¢

viing bd i K¢t cau gia ¢0 nhe, 7 = 2h .
Chiéu day dp gia cd nhe 8, duoc lay theo U 0 saw:

5 = 10d,, (1.62)

Trong do: d,. dudng kinh tung binh clia cap phot hat trong 1op 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
Noi dung nghién ciu tinh todn tham qua dap dat dé [a xdc dinh cac véu 19 sau:
- Luc téc dung co hoc cua dong tham 1én dép;
- Vitri mat bao hoa hay duong bio hoa;
Vi tri didm dong tham di va mai dae ha fuw hoae di vao vat thoat n LG
Lou tuong thim:
P cao mao dan trén mat tw do (mat bio hoa) cia dong tham:

- Thanh phan hod cla dat va clla nude thim.

Thong qua két qua tinh todn tham tién hanh ddnh gia do tin cdy va tinh kinh &

ciia dap dugc thigt k&, tr d6 ¢6 thé ap dung cic bién phap diéu chinh bo sung khi
can thict.

(Cdc phuong phap nghién ctu tinh todn thim bao 2om phuong phiap co hoc chit
Jong, phwong phap thiy luc va phuong phdp thue nghiém.

Pac tinh cia chuyén dong thdm trong dap dat da phu thute viio nhiéu y&u & nhu
ciu tao dap, cdu tao dia chal clia nén va by, dia hinh khu vue xay dung, dic trung ché
do thay vin v dia chét thity van cita cong trinh.

fham phéang va tham khong gian

Pai vdi cac dap xay dung ¢ song dong bang thudng ¢ chi¢u cao nho, chidu dii
I6n, do d6 chuyén dong tham trong pham vi phin lén cua chiéu day dap 1a thim gan nhu
phiing, nghia 1 dong thim gan vuodng goc vai true doc cla dap.

Trong cac dap cao xay dung ¢ viing ndi, hodce trong cic dap xdy dyng urén cic
song sudi hep thi chuyén dong ciia dong tham cé tinh khong gian 10 rét.

B3an than 1ong song trong da sa trudmg hop lAm chic ning thodt nudc thdm khong
gian. Riéng dogn mit cat qua khu vuc long song ngap nudc & ha leu, cde dong tham co
phucng vuong goc vai truc dap (mat cat A-A tén hinh 4-1 a) va chuyén dong thim xem
1a phang.

Tai hai vai dap, & pham vi bii béi va suom ddc cta hai ben b, cdc dudug dony
(tham ¢o dung cong v kéo dai trén binh dién (cac mit cat B-B v C-C, hinh 41 4.
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Trong thuc (& viee giai bad todn thaim khong gian thuan tuy rdt phic tap. cho ncn
it duoe thue hién ma thuong st dung phuong phip ddnh gid qua 1o giai clila mot s6 bai
toan tham phiang vi thdm vong. Tuy nhi¢n, d¢ nhiing 18i giai cdc bal toén thdm phang
rieng 1¢ phan anh dige qué trinh thadm chung c6 tinh khong gian, can lay mit cat tinh
dn di theo cic dudng dodng clla thim binh dién. Trén hinh 4-1 gidi thiéu mat bang va
cdc mit cat duac lua chon dé xét theo bai todn phang dp dung cho dap dat dong chit
bing cdt trén nén khong tham.

AA B-g

) !'nlllllllnm.,_

&
g eirr al N e e

nedp nuss

bt nuél:

by g o 'N

AAEAAL A SRR

128 i

Hinh 4-1. Sa dé thdm khong gian trong ddp dat
a) Binh do dap va cdc dudmg dong thim dic trung rén binhdicn:
b} Cde mat cat di qua cde dudng dong dic tnung.

Thong qua 15i giai nhitng bai toan tham phang theo cdc mat ¢t ddc trung ¢o 1he
xay dung hinh &nh day di vé qud trinh thdm ¢ cong trinh duoe xem x¢t.

Nhimg di¢u kién duge chon lam can ¢ cho tinh todn thim trong thue 1& déu la
(wong ddi, bai vi ngay nhitg thong so tinh todn nhur hé sé tham cling duge lay mot cdeh
wong doi, nhat la hé o tham coa nén.

I3én canh nhiing v&u 16 anh huong lién quan dén dicu kicn tu nhicn cua khu viee
xdy dung cong trinh, cdc yéu td vé cau lao cua dap nhu vat thodt nude, bo phin chong
thim & dip va dudi nén,... ¢d tic dong rat Ién dén che do tham trong dap dar da.

Trong nhiing dap dat vd1 do cao ldn con ¢é dnh hudng cua trang thar dng sual ¢
trong dap va nén, dan dén su thay do6i tinh chdl tham cua dat. Tinh chat thdm khong
déng nhilt trong dat cfing thudng gap doi vdi dap dat dd xay dung bang phuong phip no
min dinh huéng.

Nhitng vi du dan chiing (rén day cho thdy bai 10dn tham trong thue (€ 1a phic tap
vi chi ¢6 thé giai chinh xdc cho timng trudng hop cu thé hing phuong phip mo hinh so
hoiae phuong phap thue nghiém wén mo hinh twong to, 6 s dung cde thict bt thi
nghitm nhir mo hinh BEGDA (twong tw dién thuy dong luc hoc), ket hop vdi mo hinh
tham binh di¢n, thim khe hep, v.v...
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[.&i giai giai tich chuyén déng thim trong dap dat chit yéu dugc thi€l lap cho cic
bai todn tham phang hoac thdm binh dién Ung v&i moi trudmg thim 13 dat dong nhdt dp
dung cho doan dap d long séng va dap xay dung & ving déng bang ¢é chicu dai lon,

Ldp cach n- ¢gc va thoat n- dc

Trong truomg hop dat dap va nén 1a khong déng chét thi cian phal s dung khii
ni¢m lop cach nude v 1Gp thoat nude. Vi du, dat dap hoice dat & mot bo phian ndo do
cua dap ¢6 hé so tham la k,, con dat nén ¢d hé s6 tham 1a k. Néo k/k, > 100, thi nén
duve xem i 1dp cach nudc (I6p khong tham} déi véi dap (trong nhiéu truong hop cd the
sit dung vai kJk, = 20 + 25). N¢u quan hé k/k, nhd hon gidi han néu & weén thi khang
duge xem nén 14 lop cach nude hay 1ang khong tham. bdi vi anh hudng cua chuyen
dong tham & dap va nén ¢6 tac dong lan nhau rat 1én.

Giia thict nén 1A 16p cdch nude trong truding hop nay duoc hicu [ hou Tuong thim
qua nén nho hon rdl nhiéo so vaéi lue lwong tham qua dap, do dé ¢é thé bo qua tham
¢ nén.

Néu ty s& k/k, < 1/100, thi vat liéu nén (c6 hé s6 tham k,) cd thé xem [ 16p thoit
nudce cho vat liéu cé hé s& tham k, (tic vat lign dap) con 16n that tham & nén duoc xem
12 nho so v6i 1on that tham qua dap. Khil niém 16p thoat nuwde & day khdc vt khidi nicm
vat thodt nude trong dap dat, vi vay khong duge nham lin.

Tinh chat diang h- dng va di h- ng clia vat fiéu

Khdi ni¢m dat dong chat vé phuong dién tham trong dap dat thuong khong dan
dén nhilng sai s6 dang ké so voi thire &, tuy vay & mot s6 trudng hop phai chid y dén su
khong dong nhdt ciia vat lidu (tinh chat di hudng vé thaim).

Néu than dap hoac bo phan chong (hdm cia dap (nhy 131 gitta, tuong nghicng
bang dat) dudgc thi cong hing loai vat liéu tuong dot déng chal, thi hd so khong dong
nhdt ¢6 eid tri nho vd ¢6 theé gidi quyet bai wan thim véi moi trudng dong nhiat.
Su khong dong nhit - di huéng & day thuong xay ra do cong nghe thi cong dap dal
v(1 nhitmg 10p nam ngang, tao su khac nhau vé hé so tham theo phuong ngang va ding
voi k' = (2+3)k’, trong d6: k| va k7 la cdc hé s6 tham theo phuong x (ngang) va
y {diing).

Trong trudng hop vat liéu st dung che ket cau chéng tham cuta than dap ¢d cau
tao thanh phan hat rit khic nhau, thi khi dé dit thudng xay ra hién wong phéan (dng. ¢
duedi 12 dat hat tho v& hé 6 thdm 16n, phia wén né ¢ hat nhé hon v hé $6 thim nhd
hon, V@i 16p do uép theo si phan tdng cing twong tw nhu viy. Hau qua cua phan tang 1a
tao ra su di hirdng vé hé 36 tham trong pham vi moi Iép véi do chénh I¢ch 161 5 7 lan,
¢6 khi téi 10 1an. 11ién tuong nay da xay ra & dap Orto - Tokoiskaia trén song Tsu. Bang
chitng 12 dong thim chay 10 ra mai ddc ha luu & cao do ngang véi mue nude thuong luu
(tem hinh 4 2, duding dong 2). Dé khic phuc x61 16 mdi doc ha luu di sit dung bién
phap phun ép vita xi miang sé( tao mang chong thim kicu 101 gitta (chi 1ét 4, hinh 4 2),
11ha dé dudny biao hoa thaim duge ha xudng theo mong muon (duomg 3 9 hinh 4 2).
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Hinh 4-2. Pdp Orto - Tokoiskaia

1- dat than dap 1a vat ligu cia pon béi tich ¢d ¢d hat d < 2 mun chiém 24.3%

2 vi el dudng bao hda trwde khi phun ép vita xiomang - sét dé tao mang chéng tham:
3 dudme bao hoa saun khi co mang chong thim: 4 mang chong tham:

3 lapg tru thodt nede tham; 6- dat nén - aluvi: 7+ dng da goe:

8- uia ¢8 mai déc thugng luu bang da; 9- dudng iwat dat nr nhién.

Khi tinh tham. can phan tich kha nang ton tai cde ving vat Liéu ¢o he so tham di
hudng véi s khac biét 16n d¢ ¢6 bign phip khic phuc hau qua bat 1o1 cua bicn dang tham.

Trén hinh 4 3 ¢iGi thiéu IuGi thim trong dap déng chit ¢6 hé s6 thitm ding hudng
(déug nhiat: kT - k) va di hudng (khong ddng nhat, k> k). Nhu thdy 16 wén hinh

4-3 b, do1 voi dat déng chat di hudng, tac dung cia vat thodt nude nam ngang bi giam
di ral ddng k€. Trong trudng hap nay phai sir dung val thoat nudc thang ding.

Hinh 4-3. So do lusi tham trong dip dong chat co VIN nam ngang

a) Tham dang hudng: by Thim di hudng K> 10k’

Anh h- Ong trang thai ung sudt dén hé s tham

Mot vin dé khac cén chd y 1a anh hudng cua ing suat dén hé so tham trong vat
licu dap. Néu dat bi nén manh va (ng sudt trung binh o — (o, +o, +o,)/3 & cic dicm
khdc nhau trong than dap cé su khdc nhau déng k& vé gid tr, thi s¢ ¢d hien tuong
tham khong dong nhat, bdi vi do rong clia dit thay do1 phy thude vao tng sudt. Theo
V.P. Nedriga, hé s& tham wrong 10i gilta cha dap cao va siéu cao ¢6 (hé khac nhau
aén 10 Hn doi vai vat licu ¢ vimg dudi day 100 so véi viing teén dinh 101, Tham ¢hi néu
k= k', thi lvu luong thim v tinh chat ludi thim con phu thude vao su thay doi he s¢

tham (k,} theo toa do.
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Trén hinh 4-4 gidi thi¢u so do dap dat d4, trong dé vé cic dudng dong ap luc theo
chidu cao (dudng 2) vd biéu dd hé s6 thadm theo chiéu cao (chi UEt 3). L'l hinh 4.4 con
thay hé s& thdm khong chi thay déi theo chiéu cao ma com thay doi theo chidu ngang.

S
4,
LN pat A :
= 1 ,
_= - 2
2 N / .
£
. hay] 23 3 %
< 3
5%
B 1 =
'Y 2 4

Hinkh 4-4. Phdn bo gid tri cia hé s¢ thdam trong thdn dip
1- dudmg bio hoa: 2- duimg dang dp: 3- biéu do hé s& thim.

Théam 8n dinh va khong 6n dinh

Nhimng tinh todn chinh déi vé1 cong trinh vé tham duge tién hanh cho wruong hap
tham on dinh. trong dé cho trede cac dal lvong muyce nude thugng ha lou khong doi va
didu kicn tic dong binh thudng coa ching dén luu luong tham cing nhu dén v ui
dudmg bdo hoa tham.

Dudi gée do dam bao su lam viéc tin cay cia dap dal da thi nghién cdu thiam
khong 6n dinh ¢6 mot val trd quan trong. Pang chd ¥ 1a trudmg hap chuyén dong tham
khéng 6n dinh & Khu vye ném thugng luu cia dap va & mai doc hai bo phia thuong luu,
khi muc nudic trong hé chda ha dot ngot véi tae do 1én. Hign tuong nay thuimg xdy
khi can thao nude ho chita dé tao dung tich phong 10 trude thoi diem ¢6 10 1én theo du
bio hoic trong tinh hudng sy ¢é. Do vi ui dudng bao hoa trong than dap cao hon muc
nude hd cho nén sé hinh thanh sy chuyén dong tham nguge vé phia ho chia, va hién
tuong tham nguge cd thé gay mat on dinh cho mdi doc thueng luw hoiic Bam trirot 1op
g1a ¢ biao vé mai doc.

Hién t- ong mao dan trong tham khong ap

Tham yua dip dat da J1a tham khong ap cd mat bae hoa la mac thodng wr do, vivay
phia trén mat bio hoa hinh thanh ving dat ¢6 do am giam dan dudi tic dung cia luc
mao din (w,, < w,, trong dé: w,, - d6 Am cha dal ¢ ving mac dan. w, - do am cia dat
trong diéu Kién bio hoa nude - dat nam dudi dudng bao hoa). Chicu cao mao dan va su
phan b do am cla dat ¢ viing mao dan phy thude vao kich thude k& rong gilia cdc hat
dat. Theo s6 liéu quan trac thuc (&, vai dit ¢ ¢ hat d = 0,1 mm, chid¢n cao mao dan
trung binh biing h, = 0.5 m: dal hal bui hoac hat s6t ¢é chidu cao mao dan (&1 trén 10 m,

Ap luc trong ving mao dan nhéd hon dp lue khong khi ngoal rdt va ¢o sy phan bo
dp lue theo quy ludt thity tinh (xem hinh 4-3 by, theo cong thive:
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P=p,. vh, {(1.1}%

Trone dé: P va P, - dp lue & diem xét va ap lue khong khi
Fal K B p 3 =

h,. - chi¢u cao cot nudge mao dan 1 dicm xét;

v - dung trong nudc.

Loy
Hinh 4-5. So dé ving thdm mao déin (@) va biéu dé dp luc nudc trong dap dit (b}
Nude mao dan tham gia vio chuyén dong thim & ving bio hoa. Ncu ke toi
chuyén dong mao dan thi ¢ot nudc thim dugc Ay nhu sauw:
h=h+h,a (1.2}
Trong do:
h, cotnude tham co ké dén chuycn dong mao dén:
h  col nude tham k&t dudng bie hoa dén dday dap:
h,, - chiéu cao mao dan;
a - hé s6 ké dén mic 4o chita nude trong Idp mao dan, 13y bing 0.3 : 0.4
Anh huong mao dén doi vdi chuyén dong thim va huu Juong tham khong lan.
nhung cdn bi¢t pham vi mao dan (h,) khi thiét k€ vat thodt nude theo yéu cau bao ve
midi doc ha hiru khong bi udt dudi tic dung cuia dong tham ra ha luu.

Ir- Ong hop tinh toan tham

Tinh 104n thim trong dap dat da dugce x¢ét véi nhimg trudng hop sau:

a) Muc nude thugng Tuu (3 mue nude thiét k¢ 1on nhat (MNDEBT), muge nude ha
Juu 13 muc nude ing véi luu lugng thdo 1 tinb todn.

Pay 1A trudng hop ¢6 4p lyc tham 16n nhat 1&n cong trinh ting v 14 hop tinh todn
cot ban.

by Muce nude thuong huu i mue nuoe kicm tra (MNGO), mue nugde ha Tuw 1 mue
nude tng vai luu luong thao 16 kiem Lra (€, phu thuoe vao cdp cong trinh [ay theo l1an
Sudt 10 Kicm tra).

Truding hop niy duge tidn hanh theo bii todn tham 6n dinh ddi véi dap bing vat
licu 6 he s6 tham 1on nhr dat cdt, trong dé vi tri dudring bdo hoa rat nhanh chong dudc
an dinh sau khi co su thay d6i mue nude ¢ thugng luu va ha luu.

Poi vl dap bang dat séi (it thim) hoac dap da do ¢6 bo phan chong thim bang
AL sé, can gldl ban todn tham khong én dinh khj myc nude thueng Iuu la MNGCL
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<) Muc nude thugng beo 1a MNDBT, mue nude ha luu Th mue nude 1an ahit mba
ki¢t. Pay la trudng hop tinh odn co bian dé chon ket ciu tang loc tai khu e uép xic
aiira diap vGi bd phan thoat nude tham cia dap va nén.

dy Muc nude thugng Lua (o MNIDBT ha xuong dén MNPLL (mue nude phing i)
hodc dén ot muc nude naw dé (theo gia dinh) véi t6c¢ dé ha muce nude khac nhau. Bai
todn ndy dugc ticn hanh theo tudng hop thim khong on dinh dé kiem tra do on dinh
clia mai doc thugng heu cta dap va b,

Neodi ra, luy theo yéu cau va lam quan trong cia ¢ong teinh, ¢d the tinh thin
vt trudng hop vat thodt nude bi hu hong, nhim xac dinh vi il duding bio hoa ra mii
doc ha Liu, Kha nang on dinh cla mai doc va cde anh hudng bién dang do tham doi v
vat Li¢u dap.

Luu ¥ ring, trong da s& trudmng hop lwu lugng tham gqua dap trang d6i nho vi o
thé bo qua, nhung cling cd trudng hop luu luong thim 1a yéu (G quyél dinh dé chon ket
ciu dap va bd phan chéng tham cua dap. Truimg hop nhu vay duce chia thanh hai nhém:

1) Dip cau tao bang vt Liéu ¢d do tham 1dn nhu dit cdt, cudi s0i, hode dap dd do
xav dung bing phuong phiap né min dinh hudng khong ¢ bd phian chong tham ricng.
Trudmng hop nay cian xac dinh luu lugng (him qua dap d¢ co bién phip xi 1§ thich hop.
boi vi luu luong thaim ¢é thé rat 16n, gay 10n thit dang ké dén ¢ot nude dang trude dap
vi theo dé 1 ton that nang lugng.

2y Dap ¢d chite nang riéng, vi du dap duoe xay dung dé tao kho chiia cic chat thai
cong nghiép nhu xi than, chat thai trong cong nghicp tuyen khodng, v.v... Cac chal thi
¢o the ¢chita nhitng doc (6c ¢6 hai cho sic khot¢ con nguén hoac cho dong  thue v,
hode gy 0 nhidm moi truding. vi vay leu leong thaim di nhd cling nguy higm va khong
cho phép. Trong truding hop nay can phan tich k¥ bai odn thadm, ki¢m tra thim qua than
dap va vong quanh hai ddu dap, d¢ ¢é cic bién phap chéng thidm cing nhu bién phip
thoit nudc tham vdi do an toan cao.

Luu lugng thim toan b qua dap dat da duoe xdce dinh theo cong thie:
Q- Xa/, .5
!

Trong do;
¢, - lun lwong tham don vi cho mat cat dac trung cia doan .
£, - chi¢u dai doan thit i
n - & doun tinh todn.

Ciin 1t vao hinh dang miit ¢t ngang coa 1ong séng va binh dé cua dap. tién hanh
chia dap thanh nhing doan dac trung (heo didu kién cdce thong s6 kich thude hinh dang
vit thonyg 86 tham (loat vat ligu dap va ncén, hé 50 tham & moi doan 1a nhu nhau hode van
nhu nhau, hoac néu ¢ thay déi thi theo quy luat dudng thang (khong co dot hicn,
dé ¢ thé ldy gid tri trung binh cong (xem vi dy hinh 4-6).
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fr
3

Ifinh 4-6. So do chia miit cdt doc truc ddap thanh nhitng doan dic 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 trén nén khong tham la trutmg hop don
gian nhat nhung rat co ban khi nghién ciu tham trong dap dat. vi viy ¢ the goi Ta bai
todn thim s6 1.

Trén ¢or <o cide phuong phip gial bai todn tham $6 1, cho phép mo rong bai toan
thim c¢ho nhitng sa dé phie tap hon vai do chinh xde cao hon.

a. Ph- ong phap phén doan

Cé ril nhiéu nghién citu va kién nghi vé cich giat bai todn thim khong ap dat ra
trén bang phuong phap thuy luc, rong dé duge sit dung pho bicn nhat 1a phisong phip
phan doan do vién s§ N. N. Pavolopxki dua ra, dén nay di dugce hi¢u chinh bo sung,

Mac dir trudng hop xé1 & day 12 don gidn nhat, song néu phan tich sy chuyén dong
thim qua luGi tham (hinh 4-7) thay rang Khong thé sir dung phuong phdp thay lye dé
gidi biai todn tham theo mat so dé chung, noi cich khac 1a phai chia mat cit dip thanh
cac phan doan v gidi bii todn thdm riéng cho mai phin doan.

So do bl toan tham qua dap dail déng chat trén nén khong thain duoce chia thanh 3
phan doan, gdém phan doan ném thuong luu (1), phan doan gitta (I1) va phan doan ném
ha Tau (1Y K& 1l vi tri mat bio hoa ra mdi doc ha luu, (xerm hinh 4-8).

Hinh 4-7. So dé luoi tham qua ddp dong chdt trén nén khong tham nuwic
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- Hy
1 h CH
1 - -
. A 1 i
- : @ .
J
AT AR E LA I /V,W’ZV"',EZ", B LA L AL PR St
1 | @
; I

flinh 4-8. So do tinh tham theo phian doan

Tham qua phan doan T: Trong thue t&, dutng dong tham & phan doan T la nhiing
duding cong c¢b cic diém xudt phat theo hudng vudng géc voi mai doc thuong huu.
vi mdi doc nay 13 dutng dang thé. Khi tinh tham & phan doan [ da gia (higl cic dudng
dong la song song nam ngang, vi du v@i bd dong phian (8 dz thi chi¢u dai dudng dong 1a
{hinh 4-8}.

[.-m{Z +dy
do dé gradian tham theo bo dong dz 1a:
a a
f m{z-+d)
Van (6¢ tham theo dudng dong phan 16 dz:
ka
vkl :
mfz +d)
Ly luong phan to theo bé dong dz:
ka dz

dq — vdz —--
miz +d}

[Liru lugng 1oan phin qua phan doan [ la:

;|IJ'I| s ki A . di , h
q ka dz M nge : &y 'y ka o
L mz:d) m u m di+a
k(H —d-h} H
hay la: q- . In d (4.4
m H,-h

Trong dé: k - he $6 thadm cua dat dap; cic ky hiéw khdc trong cong thiic (4.4) xem
hinh 4 8.
‘Tham qua phan doan 11: PDutng dong thim & phan doan 11 ¢6 dang bi€n doi dan,
vi vy ¢6 thé tinh luu lugng thim theo cong thic Dup uy:
h? . h i
{] .k______ . {‘I"}
21.
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Buding bao hoa trong phan doan 11 x4c dinh theo cong thife:

> 2
h% =h; - e X (1.6
k

Trong dé: k. va x 12 chieu cao digme bao hoa & vi i X cich goc oa do Lyt mat
phane 1.1 {dicm O trén hinh 1-8).

Tham qua phan doan III: Pudng dong thim ¢ phan doan [11 cung duoe xem 1a
nhitng dudng thiang song song nidm ngang. Tham & phan doan 11} dugc chia thank hai
phin, phia trén va dudi muc nude ha lou.

Dol vt phin phia rén muc nudc ha Juu:

AT

myz, m,

k
v, =kJ, = -

m,

5

k
dq, ~vydz, = ——dv,.

m,
ok ka
a lI’l] ]Tll

Poi véi phan nam dudi MNHL:

Lot
TomyZ,
kah
v, =kJ, = —-t
m,zy
ka,,
dqy = vadz, = v -du,
m, 7,

“(H—H'} k
L oka ka a, +11.
R s PR I (4.8)

S M7, m, a

va > =

Luu luong tham toan bd gua phan doan I1T:

ka,, a, + )
q=q b, = L41n 0" 002 J (4.9)
I-nl a’n
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Nhu vay, bai todn thaim qua dap dong chit trén nén khong thim duge mao i bang
hé phuong trinh sau:

h,—d-h I
q_"4 "jnlﬂg 4.
k m 4 h,
g _hj G, +11,)"
k 2L, ' (1.10)
4_ 3, 2‘3;%“1}.‘.'* H, :
k m, a,
I,--hJ.—m]&H1 (a, t II?)—|J.

Gial hé phuong trinh (4.10) tim duge gid tri cac dal lwong q, h,, a, va 1. Trong
truong hop ha luu khéng cd nude thi xem H, = 0.

Dua vao phuong phap gidi ciia N N. Pavolopgki, nhidu tic gid da ¢6 nhitmg d¢
nghi bé sung khdc nhau.

A. A, Ughintrue va P.A. Sankin sir dung gia thiét dudng dong tham ¢ phan doan |
ia nhimg dutng cong tron tam 0 A, do d6 luu lugng tham qua pban doan [ duoe tinh
hitng (hinh 4. 9):

k.a.360° 5"k
qokih —k— 4 o R0 ey
h, m©" 07} (90" 6°) (90" O
2 ’ 18[ i

. b
\i?w.nn AA- 1

et ’ e l ® ) (1
- - - 3 -
- T, ///;/’?' T TPTT 77//'517 ;

o
Hinh 4-9. So dé tink thdam theo phdn doan vot duong dong
o phdn doan I la cdc cung tron

A. Cadagrando dé nghi gia thiét dutsng dang th€ ¢ ranh gidh phan chia doan 17 vi

111 1a cung tron €T3 ¢6 1am & D ¢hinh 4-9), do d6 cong thitc lou luong tham qua phan
doan 111 ¢é dang:

, a, 1,

q  ka,sinO, | 112 3]g-"-- "

ul)

(412}

Trong do: O - e6c nghiéng cia mai doe ha lwu so v3i mal nam ngang.
| = = fal T . End =~
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Néu ké dén cdc gia thiét dua ra & trén, hé phuong trinh thaim qua dap dong chat

trén nén khong tham s¢ 1i;
q 115%a,
K 00" 0o
q bl -} h]-(a, +H,Y

"

K 2L 2L (4.13)
q . a, +1I, )

— =a,sin0, 1+2.3|g7‘J:

K a,

Lobaomy [0 a1 i)

b. Ph-ong phap bién déi mai dbc¢ th-ong - u

Nhiéu tic gia nhr A. E. Zamarin, G.M. Mikhailop, S. No Numeérap, A AL Ughintrue..
dé nghi thay thé ném thuong luu hinh tam gidc bang khai chit nhat (hinh 4 1) ¢6 be
rong AL, trong dé A - hé $6 bién do1, phu thude vao hé s6¢ mai doc va theo G M.
Mikhatlop. 2 = m/(1 + 2m}.

WiMHL
| =

: L)
e g Y
T T T T T T A R AT

Hinh 4-10. So dé tinh thdm theo phuong phdp bién doi mdi doc thuong luu

Dé don gian, nhiéu tac gia dé nghi ldy 2 = 0.4 vaim = 2.

Piéu kién bien doi duge thue hién theo nguyén tac ¢ot nude ton that thim i
luvua lugng thim qua ném tam gidce thuong luu cing nhu qua khoi chir nhat thay the 13
hang nhau.

4.2.2. Tham qua dap dat dong chat trén nén khéng tham, ha | u ddp c6 vat thoatn dc

Vit thodt nude la mat bd phan quan trong trong ¢au tao cha dap dat hoac dap dat
da. N6 duge st dung dé diéu chinh vi tri duding bio hoa trong than dap; thu va thodt
nurde tham: ngan nglra su xuat hién bién dang tham. Neoai ra, déi v&i dap ¢o cdu tao
bang vit lieu it tham hoac doi vai kél ciu chong tham cia dap nhu 161 sét. wiong
nghiéng sét, (hi vat theit nude (cdc ting loc coa V'INY ¢on cé tic dung giam ap luc k¢
réng trong qua trinh ¢ ket clia vat licu it tham, nhd d6 day nhanh qua trinh cd ket cua vat
licu. hode giam ap lue k€ réng khi ¢d lue dong datdc dung 1en dap.

Vat thoat nudc & ddy va nén dap dat ¢6 tic dung giam ap luc k& réng & nén va ¢
thoat nude ¢d ap trong tang chia nude dudi nén bi che phit bdi idp cich nudc bén 1rén.
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I'rén hinh 4 1} gidi thiéu so dé dap dat dong chat wén nén khong thadm cd vl
thoal nude véi cau tao khic nhau, duge bo tri ¢ nhiing vy tri khdac nhau, phu thude vio
diéu kigén lam viec vd muc dich - yéu cau doi véi méi loal vl thodt nude.

Dust day 1a 101 gidi dai v mot 6 so dd lam vige diép hinh o var thedt nuow
(rong than dap dat déng chal tren nén khong (hdm. Trén co s¢ phuong phip giad nhimg
bai todn nay ¢6 (he md rong cho cice sg do tinh odn uong W khac.

MMTL

Hinh 4-11. So do cde loai vat thodt nudge (VIN)

trong dap ddt dong chat trén nén khong tham
I- VTN bé mit; Ila- VTN lang tru: [Ib- VTN g6i phang nam ngang dudi day dap:
Ie- VN ang doc; 11d, ITd- VI'N g6i phang nam ngang ket hop véi VN géi nghiéng
diit sau trong than dap: Hla, Tlb, fifc- cdc loal VI'N hon hap.

Bai todn 2: Tham qua dap dit dong chal trén nén khong tham, vat thodt nude ling
tru {hinh 4. 12).

Hinh 4-12

Phuong trinh huu legng tham qua dap:

q Hj-1b

(L1
K 21,
Trong d6: L, =L+ AL, + ALy .
wovncold. wn ey vnicold vn ww . wnoohd v wenew vneold.wn wown vncokd v Wi vrcoid.un Wy wncold v
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. mikl>

Al - khoang cach (r diém dudng bio hoa di vao VIN so vt chan
mal doc thuong hru cia VTN

m, - h¢ s6 mii dde thuong huru coa dap;

m,. - hé so mai doéc thuong luu cia VN

k - hé s6 tham cia vilt Ligu déap;

H,, H, - chigu sau cot nude thugng va ha litu.

Phuong trinh dudng bao hoa:
L (L x)+h! (4.15)

SERVES b L. 3

‘Trong d6: b, - tung dod dudng bio hoa tai mat cat 1 - |, 1dy nhu sau:

a) Khi 1, > O

h

hoo JHD 200 anod (116
by Khi H, = 0;
h,  [(m]) (4.17)

K

Ham i’} phu thudce viao hé s maidde m', va [3y nhu saw:

| > |
i |
Boan dav dudng bao hda duoc didu chinh bang mat & ving h, > H, - q/k (dudmng
nét lién thay cho dudng dit khic).
Bai todan 3: Dap dat dong chdt wen nén khong tham, VIN bé mat dang goi
nghiéng (con goi 1a kiéu 4p méi), ha luu ¢d nudc (hinh 4-13).

Hinh 4-13

Phuong trinh luu luong thim qua dap:
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BODAP DAL DA 3
HY -1z
4. Tt (4.18)
k2L,
Trong do: L, =L + AL, ; AL, = A,

Phuong (rinh dudng bao hoa:

h, Vl'zt—kl(l, x - myh ) (1 why)’ (4.19)
m
ho=at a1 —2 1,2 4.20)
! v 2fmy) Ck (
Trong doe
a = (0.5 fim,) : -(),_‘ijl [ LRI, e (4.2

o 2limy)) J
Ham {(m,) 1&y gid 111 tweng wahu ham f(m,), phy thude vio hé so mai doc ha
hwu m,.
Doan diu dueng bao hoa duge chinh bing mét twong tu nhu bai todn 2, o doan

b 1, ‘};

Bai toan +: Pap dat déng chal trén nén khong tham, VTN be mat dang go1 nghiéng,

ha Ivu khang ¢o nude (hinh 4-14).

TN X
) ) L
Hinh 4-14
Phuong trinh luo luong tham qua dap:
2
¢ H
g - e (4.22)
L, + \fl,'i] m5 Y
Trong do:
[,— 1.+ AL AL, =2, :
. q .
h,=1fim;)— (4.23)
k
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Ham f(m,) phu thuoc vio hé s¢ mdi doc ha hun. fimy) = 0.5 + m, khi m, > L
flm) =07 1 0.8m, khim, < 1.

Phuong trinh dudng bio hoa:

-'i{_l- x myh, )1 h (4.24)

N - N N N . P N [

Pudng bio hoa duge chinh sira & doan dau o vung h, = H, - l: .

Bai 1odn 5: Dap dat déng chat rén nén khong thdm, VIN ong doc. ha hiu kKhong
co nude (hinh 4 15).

TIINT77;
—
|

I

Hinh 4-15
Phuong trinh luu legng tham qua dap:

q  H
k2L,

Trong dos 1, — T+ AT, AL = AH,

I’huong trinh dudng bio hoa

l

q \
. \'QI(L x4 L) (1.20)

h

.- khoang cich tit mép thuong luu ranh thoat nude dén tam ong thu nude tham,

I 0.5
k

‘n

Puomy, bio hoda duge chinh lai & doan dau, not h, > H| :
4.2.3. Tham qua dap khéng ddng chat trén nén khdng tham

Bai 1odn 6 Dap dat khéng déng chal, uén nén it thim co bo phan chong thim
hang 1061 gitta.

Bai todn niy ¢6 thé gidi bang phuong phdp phan doan hoac phuong phdp bicn doi
dat 161 giffa bang khoi dat ciing loai véi ddl dap theo di¢u kién 16n that tham goa 16t
gilfa vi qua khai dit thay thé bang nhau.

woynald wn wwaw wricald. vn ey wncold vn wewew wneold.vn wiww vncold wn www vncold.vn weanny wncold wn

whws VG e

wvw vicold vn



Novncold wvn weahw wNcald wn wiavw . vneoid.vn wwwy vncald.vn wivw vncold vn wevww wiicald vn

B - DAP DAT DA 323

a) Gial theo phuong phip phan doan (hinh 4-16)

A
i 1 .

1Al
o

MMl

Hinh 4-16. So do thdm gua ddp dit co {6t gifia trén nén khang tham

Dap duoce chia thinh ba phin doan: phan than dép phia thugng lou (1. 161 gita
{phan doean 11), vi phan than dap ha luau (T11).
i véi phan than dap thuong hwu sir dung phuong phdp bicn doi khai midi doc
bang khoi dit chit nhat bé rong AH,.
Phuong tink luw lugng thim qua phan doan 1:
P

3
q UMy hy _
g0 T (4.27)
k 2L,
Trong dé: 1., =2H, + £
Prai véi phan doan 11 (161 gilta), ¢6 thé st dung 10 gidn coa N N. Pavalopski.
trong dd duoe chia thanh 2 khu vue tham khac nhau 1 khu tham nam uén vi i dicm
diau dudng bao hoa cua phan doan N (didm C) va khu tham nam dudi mat cat nguang

qua dicin C.
Lun luong phan té qua phan trén dudng bio hoa duvce xdc dinh theo cong thiic

{hinh 4-16 a):

k zdz k;
t, +2m,z  2m,

2
LI,

Do dé cong thic luu lugng qua phan trén dudmg bao hoa co dang:

b k, 7
o zmo 7 1
2m,
L.
o 7 m
hay : |- S
L L
£t rALERE
2m, 2m,,
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- t,
1 m
L co q, — -1 lh Yo B {(1.28)
2m, 2m, 1
2m

Trong do:
K, hé 56 tham cia loi;
m,, - hé s& mai ddc phia thugng huru cia 161,
CAc ky hiéu khdc xem hinh 4-16.

Pai vdi phin 160 nim dudi dudng bio hoa phia ha luu. bicu thite luu luong phin o
ca dang:
Kih d-

dg,  — = -dz k|1’1
Y __2mu.{ [ b2m 7

do dd. luu lueng gua 161 ¢ phan dudi duong bao hoa phia ha lun e dang:

Ly
h iz kih b am
q= l k]h ! In Y {120
h ty 12m,z  2m, - L
2m,

Tirhinh 4 16 b ta cé:

t, =2mH
. t
vi thé I !
2m,
Mac khic H' =H - h,
do daé H h=- g
2m

Tong huu luong thaim qua 151 s€ la g = q, + g.. Phuong trinh oo luong thim qua
101 saw Khi rat gon o dang:
H- h, H

H-h, |
[RE—— | +1n :
H-h, |

. n

(4.30}

Phuong trinh luu luong tham qua phan ha luu cua dip vo1 gia thict béd qua chicn
cao hit a, ¢6 dang (hinh 4-16 a):
g hoIb
KoL
Gia thiél bod qua chiéu cao hat a, 14 cho phép, bai vi khi ¢é vat chdng tham trong
dap thi dudng bao hoa & phian ha luu dap rat thap.

(4.31)
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. . . : . L4
Trong thirc 1€ hé 6 mdi doc cua o1 gia tuong doi nho: (m - 8 A do do ot
’ X 12

the tinh thdm qua 161 véi chidu day trung binh

ll ! ll|

2
Trong do:
t, chidu day 161 & trén dinh;

t, - chidu day 51 & dugi day (hinh 4-17).

Dol var truong hop tinh thdm qua 161 véi chicu day tung binh, cong thuc hi

o tham qua lon thinh 4 17) ¢o dang:

2 .2
hi —~h
4.0 (4.32)
k, 2t
e
\bm"ﬂ 3!
— -
-
H,
|
:. ' rn.-J—-J :-2 2
M | 3 ST
A L It AP i VOt e il e PRl
l gt

- 5
Hinh 4-17. Thdam qua ddp ddt ¢6 [6i gifta trén nén khong tham

Phuong trinh dudng bac hoa qua phan thugng luu clia dap phia trude IGi (phan
doan 1) ¢o dang:

y= Hf'Fqu (4.33)

Trong d6 trye ung (y) duoe lay theo mat cit 1.1 (hinh 4 16 avad 17).

Phuony trinh dudng bao hoa O phén ha lun dap phia san 10t (phan doan 11
cd dang:

—
= fh; s (4.34)

Trong do truc tung (') 1&y theo mit cit 2-2. tiic mit cat di qua diém dudng bao
hoa gap mdi ddc ha luu cia 161 (diém €, hinh 4-17).
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b) Giai theo phuong phdp bién dai 181 gita (hinh 4-18)

MNTL

a ._L_.._..H..-—..-.___.-
o

. B -
Ky

Hlinh 4-18. Pdp co 161 gitta trén nén khong thdam

Muc dich cla phuong phap bien doi 161 gifta 1a dua bai todn tham qua dap khong
déng chal (6 101 gita) vé bal todn tham qua dap dat dong chal. Mudn vay can thay
chiéu rong thue cia 161 {t) véi hé s6 thadm k, bang chi¢u rong bao Kicn (1,) v&i hé so
tham bing h¢ s& thaim coa vat licu dap k. sao ¢ho (0n il ¢ot nude tham qua 161 v qua
khot dat thay th¢ ¥a ohu nhau (AR -h,  h,  const )

‘Trong (rudmg hap nén o he so tham nho. ey the khi k/k, < 30, 1hi phai ke den
anh huong tham coa nén va chicu rong bao kicn (, duge xdc dinh nhu sau:

k
L, =21, (4.35)
k,
- 2k, L, 21
Trong dor Kk, =k, t- 000U qeeh T (4.30)
sthy ths,) t
- d
L

1, - chiéu rong trung binh cta 15i, 1, = ——

K, k.. k, - hé 58 thim tuong iing cia vat liéu dap, cia 161 va cua nén;
t, chicurong day 161 theo thue 18]

Cde ky hicu khdae xem hinh 1 18,

Lot glal 1iep theo cla bid todn 6 duge uén hanh thu so do tham qua dap dong chat
irén nén khong thiam.
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Bai todn 7. Tham qua dap dat c6 tudng nghiéng trén nén Khéng tham

Tuong u nbu bii wdn 6, truong hop tham qua dap dal ¢o (udmg nghiéng bang vat
licu dat it tham nhu dat sét, 4 sé vov., ¢ the duge giai quyct bang phuong phip phan
doan hoac bicn doi tudmy nehiéng.

a) Gigi theo ph- ong phap phan doan (hinh 4-19)

N. N. Pavolopxki st dung gia thiét dong tham qua tudng nghiéng ¢o phuong
vuong goc vol mél doc cia trdng va chia so d6 tham qua tudng thanh hai phin: tham
qua doan tudng nam trén dudng bao hoa vadi huu lugng ¢, va tham qua doan tudng phia
duat duoing bio hda vé&i luw tuong g, (hinh 4-19),

) . s o™ A .
G e
o, — = 4

Hinh 4-19. So dé thim qua ddp ddt ¢o tuong nghiéng

ol vol doan weeng trén dudng bio hoa fuun lugng phan 16 qua doan df cach midp

nude 1 co (he viet theo bidy 1hife:

dg, = k,J di - k—"?.df - —‘l\_‘ 7d7 (1.37)
) dsinB
Trong ddo:
k - h¢ %6 tham cua tudng nghiéng;
J, - gradian thdm qua tuémg nghiéng, J. = 7/&;
7 cot nude tde dung ¢ miit cat xd
S - chicu day trung binh cta tuding nghiéng.

8 - géc nghiéng ctia mdi d6e tudng so véi mit nam ngang.

T (4.37), luu lugng q, € la:
Hy=h, Ko L
T dq, - —-'— - (F,  h, ¥ ,:| (438}
i _;' P Sssinge |

Bar va1 doan tudng dudi dutng bao hoa ta ¢o:

I, h H, -h
d[h = kJ:,_d{. = kl %d{ = kl —6_:’1:;;1'01[14&
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H, H, 1 H,  hph
dodo e . ‘l . ]] dz -k, (' Lo (<1.39)
' H]'hl dsint) &sin®

Luu luong toan phin qua tudng nghiéng ¢6 dang:

r
RO i {4.40)
265ind

2 | P
(Hy =h)" -z A -y e T By

q q,19; -k '
U Ty Bsin 0 ‘

Tham qua thin dap phia sau wong nghiéng duge chia thinh ba phin doan:
[} Phdn ném tam gidc dudi tuomg nghiéng, ke tir diém C dén mat cat |- | {goi 1A phan
doan 1j; 2) Doan gita mat cat 1-1 va 2-2 (phan doan [1); 3) Doan tir mat cal 2-2 den
diém C & chan mai déc ha luu (phan doan HI).
DG van phan doan [, véi gia thiet luu luong tham 1a g, (bd qua g,). NN, Pavolopxki
da lap cong thiie tinh luu luong tham ¢é dang:
s,
qds I ky

1 hy -2

hy h, hy h, I, -«
Codi kg “In
mé ) m I, hyov,

Trong do: k, - hé $& tham cia dap; cic ki hiéu khac xem hinh 4 19

Can bang phuong trinh (4.39) vdi (4.41) ta ¢é:

h,  h, 1, » I, hpih
L S I PO WO af . by (4.42)
vom I hy 7, Gsin 0
1361 vaéi phan doan 11, phuang teinh luu luong tham lic
22
4 by b (4.43)
k : 21

Trong dé: 1. =1, - mh,

Phuong triink luu luong tham qua phan doan I duge xdc dinh twong to nhu bl
an 1 va ¢o dang:
q a, a, t Ha.
b S 0 I T PR A

G h
kK m | a i

Khi xét dén lun lugng g, véi gia thiél luong nudc tham sau khi gua wdng nghiéng
khong du ln bao hoa khoi dat nam truc tiép & phia dudi né cho nén s¢ 101 ty do theo
cie ké hong cua khoi dit niy, vi vy phuong trinh tham & ném thugng luu cua than dap
{dudt tudng nghi¢ng) ¢é dang:

2,2 2n{H; —hh I nl2H, -2h 7))

hl_ h-) ) . . - - ['14‘1}
- asin( 5 cos(h

Trong dé n (wong quan hé $6 tham cla tudng voi dap, -

sovneale v e vnGold v W vnaold vn Wy e e weawy wncald wn wiww ol v whvedd walel wn

e W o v

weww vireald vn

r



yowncold.vn weieey wneetd v W VNGOl vn ey, vncold wn W WTSold v Wiy vneold.wn wiw vneolkd ve
374

Phuong trinh dudng bio hoa co the xdc dinh gan ding theo cong i,
I’ '1.___ _.2 (
|| h, 1 (41.46)

Y Kk,
b) Gidi theo ph- ong phap bién dbi t- dng nghiéng (hinh 4-20)

I |

M 4L

Hink 4-20

Noi dung phuong phip bién déi twdng nghiéng tyong ty nhu bién don 180 giln,
nhiim dua bai todn (hdm qua dap khong déng chat (cé (wdng nghiéng) trér thanh bai toin
tham qua dip déng chat.

Piéu kien dat ra 1A ton that cot nudc tham qua tuong nghiéng vit qua khat dat thay
the' phai bang nhau.

Chiéu rong, ciia khoi dat thay thé AL duge xdc dimb theo quan he:

ko .
AL, =8, —sinb {(4.47)
1
Trong dé:
Ol LA )

& chicu day trung binh cla tuong nghiéng, 6, -

nh
8. 8, - chiéu day tudng d mit it qua mép nude va dudi chan emg. do theo
phuong vuong goc vdi uong (hinh 4-201
0 - g6¢ nghiéng cta mdi déc tudng so véL mat nam neang;
1 1 ‘.\ '( 2'{:3 . 3
ky k1 e te=m o sanchy —=5in® | (4.48)
(1l hl)sm(} L0y
k, - h¢ s6 tham ciia nén.
Sau khi bign déi tudng (xdc dinh duge Af), bai todn tham dude gial véi sa do dap

dong chat trén nén khong tham.
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Bai todn 8 Tham qua 161 gifta dap dd do bang dat dinh fteén nén khong thdm
{hinh | 213].

k
b6 ha duong bac hoa, khn 1AL < 0.5 va kILI_ = 30

h 0.65 ,b . (11

W ; \

Criradian domg tham di ra mii doc ha heu cia 161

J, =sina

), =simoeigf (-1.50)
sina [
cosp

Trong da:
[3 - goc 1a0 boi tiép tuyén cua déng tham ¢ dicm ra mal doc ha luu var mai
déc ha lun, 1Ay theo ludi tham:
o gdéc nghicng cua mai doc ha luu so véi mil nidm ngang.

T luemg tham qua 16i:

g-=K,.Q (-1.51)
Trong do:
K. - hé s tham cua I&i;
O - dién tich biéu dé gradian tham J (hinh 4.21).
MNTL T
¥ : ——t ]
Sicu 3 gradian -
B )
.]-.
!
8N,
ir J N
W{ 7 ? o
Hinh 4-21. Lot dap trén nén khong thdm
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4.2.4. Tham qua dap trén nén thdm n dc chiéu day ¢6 han
a) Truimg hop 1ong guat

Tu¥ thude vao cilu tao vat lidu cta dap va nén, su chuyén dong tham qua dip va
nén s& rat khic nhau.

Trong trudng hop dap va nén la dat dong chat, khi he so tham cuia nen bang hoac
I6n hon h¢ 56 tham cha dap (K, = K), dong tham co gu hudng di v dap xuong
nén (hinh 4-22). nghia 13 anh hudng nén dai véi tham rong than dap 1a rat dang k¢ va
i ret

DE don gidn b todn, trong truong hop K, 7 K NON. Pavolopxki da sir dung gia
thiét thim qua dap vi nén la déc lap nhau véi dudmg dong phan chia di qua day dap.
T.uu luong tham chung duge xem la g = q, + q,, trong dé q, va q, tuong tng la luu luong
thim qua dap va qua nén (hinh 4-23).

(HHT 0.5
¥ :

A A R P e T P

Hinh 4-23. So d6 thdm doc ldp qua ddp va nén

[ liema thi qua nén vai gid thict o tren duse xdc dinh theo cong thic (hinh 423

4y, K” 511_11_2 T (1"12]
nl

1

Trong d&: n - hé 56 k€ dén do tang chicu da clia duding dong tham & nén so vii be

rong ddy I, phu thuoc vao bé rong L, va chiéu day ting nén tham nude T, lay gid tn
thco bang 4 |,
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Bing 4-1. Gid tri hé sa'n = [ (L JT)

|
L . H I

S. N. Numeérop dé nghi cong thic tinh luu lugng thim qua nén:

H _11,
g, =K T (4.33)

Trong dé: H, vd H, chiéu siu nudc ¢ thuong v ha luu.
N¢u ha heu ¢ vt thodt nuce thi
thudt nude,

duge tinh tir chan dap thuong luu dén vat

b) Cac bai toan tham qua dap dat va nén dat dong chat tham n- dc voi chiéu day tham
co han trong tr- ang hop K, ~ K,

Bai raan 9: 11a luu ¢d nude, khong cd vat thodt nude (hinh 4 24).

¥

1
Hinh 4-24. So dé thim qua dap va nén dong chdat (K, = K,=K)

St dung phuong phip bién dot mai doc thugng fuu va ha luu bang cdc khoi dil
thang ding (S. N. Numérdp) va st dung gia thict dap dong chat (bao gom ca phan dap
Vit nén ¢d he s6 tham K 1ren tdng khong tham MN (R R Tsugadpl, cong thiic huu
wong qua dap vi nén duoc bict doi e dang (hinh 4 24%:

q h:f - hl
K 21,
Trong dé:
h, vd h, - 1a cac tung dé cdt nude thuong va ha oo dap dng vai toa do vox
(true ox 1ay ngang ddy cta nén tham nudc);
.= t.+ oh, + ¢h,, ¢ hé s bién déi phu thude vio he $6 mai doc va 1 80
T/h,. lay theo 46 thi hinh 4-25 clia S. N. Numérép.

Pai véi trudmg hop m = 2 + 6, ¢6 thé 1ay ¢ = 0.4

i,
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Phucng trinh dung bao hoa duge the hién bang cong thite:

v (bl --(h] h} (.54

W

9.4

Hinh 4-25. D6 thi quan hé ¢=fim,, Tih,)

Bai todn 10: Ha leu ¢6 nude, ¢ val thodt nude lang try (hinh 4-206).

e 2 "
=K

Hinh 4-26. So di thdam qua ddp va nén ding chat K, = K,

Phuong trich heu luong thim qua dap va nén:

a NP M3 AL H)I 4.55)
K 2L, +AL, Lyt 04T

Tromg do:
L Ly AL s ALy 040, e

L
Al m 11,
Aly L
Vool wn QTR Tote Uy ¥ of s ool wn W et v weaew wnegld vn whwe wnenld v wanw wnizeld wn wowen wncord we
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Phuong trinh dudng biio hoa gitta mat cat -1 va vat thodt nudc:

L, o ax 1iT/2

h, - ThY (h? H7} e (150
oy T2 ALy,
Trong do:
r
' v 2qf T _
AN A VR R PR B (4.57)
\J K 2
Phuong trinh duting bio hoa gilia mat cat 1-1 va true tung Oh:
v PN
! | . . .
h, '[2_(1 Lo x LTy hy (4.58)
B \ K 2 /,'I
‘Trong do: Mat ¢it | 1132 mit cat qua didm udn cta dudng bao hoid
Gradian than ra ha hou J xéde dinh theo cong thic:
1 il S
| T— . 1 1§ 4.59
" \/ ST K ( }
Trong do:
f
non -« R
T
h, 11 .
i -,717‘ 27 (4.60)
Ko Vioar
2

Pudng bio hoa dirae chinh bing mét & doan hy = (11, i T) % .

Be todn 11 1 Juu 6 nude, vat thodt nude goi nghicng bé mat (hinh 4 273,

Gid tri g va h, duge xdc dinh bang thi dan tir hé cac phueng trinh sau:

q  H D dL byt (H61)

K 2“"]: m?.hr} ? |
R H, h, T

q hep o h (1.62)

K 0.5 0may bl - By, (05 moh, bmsHy i 04T

Trong do:
My

y CiAL 0,400, 11,
200,54 m, ) :

i, LAl o,

1
Phuong trinh duding bio hoa:
[ i

hy - \/2 1 (L. myh, - xy+ch, + H, Ty (4.63)
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LT ~
' A

Hink 4-27. So d6 thdm gua ddp va nén dong chdt co VIN bé mdt
Gradian dong tham ra ha luu J, duge xdc dinh theo cong thic (4.59).
Trong dé:

qi_. hfl. B (1.64)
K (0,51 m.h, ¢ m.H, : 0.4

Puding bio hod duge chinh sua bing mat & viing:

h = (1 1T) =
' K

Bt toan 12 Dap va nén déng chat (K, == K, ~ K). ha luu khong ¢6 nude, vat thodt
mrde ong doc (hinh 4-28),

Phuong trinh luu luong thim qua dap va nén:

q Hf{ I,

T — (4.65)
K 2L, I.,+047T
Trong dé:
L,=T. 1AL, s AL, 0.4, +T)
Tung do duting bilo hod & doan giita mat ¢at 1 1 va vat thodt nude
- e
h, [[[T (L= x)
h, — W—W - 11' p Ry P (4.60)
Tyl T
Tung do duong bao hoa ¢ doan giixa miit cat 1-1 vi trye Oh:
R o
hoo 2t D ongyt (167
V'K 2 ‘
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ALy, i
+ —r
i oy
| =
AR . A
| _'-‘,\ - ‘.'_' i... -
. :o‘!.":..---l K, -k 'l::‘-.-.'_'_.""l i -- :‘!.:'.-'_- Iir ‘ | EEARIEERN
YLl Y AW
o

Hinh 4-28. So do thdm qua ddp va nén déng chat, c6 VIN éng doc

Bicu thic gradian dong tham ra ha hru:

!
1 co (1.68)
1 ' \llll L\ ‘ll :‘. "l l I\,
{ L].H_. - h._L_T

Trong do: 01 <. % |- T
l 10,41
2

Pai tuong h, trong cac cong thife (4.66) @ (1.68) xdc dinh theo quan hé saw:

,”1__ 4 T ..
h, -l oy 250, =) T
¢ \j( | K( b

budng bao hoi duge higu chinh bang mit trong viing

{1.60)

- q
h.\: :‘(H1 +1 )-—"[z

¢} Cac bai toan tham qua dap va nén dat déng chat trén nén tham voi chiéu day téng
tham n- ¢ co han, khi K, < K,,.
Baii todn 13 11a hau €6 nude, vl thodt nude lang tru (hinh 4-29).

e, RN IR
L M et e el L
LI RR L BN PR R
........ el e

I LA R LS

L 8

1
Hinh 4-29. S dé tham qua ddp va nén voi VIN ldng tru (K, < K,)
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[iru luong tham qua dap va nén (g = q, + ¢,

SR 6 H, HT .
q kg, LK, Gl ) {(1.70)
20, [, Al 1 04T
Trong do:
H,
L, Tt AL, v ALyt ALy, m'- -%" :
Al " _(:T(_l:" h O‘ldg_ e Ill.Kn
oo VK,
H, ‘H, 132
o Zmllin---i ——--I
I'ﬂl
H,-H.
o, BB T, ) 0,47
: 2m,; +1 ' )
Tung dé dudmg bao hoa:
1y Doan gitia mat cat 1 | vid vat thodt nude;
[ s ax-LiT/2
h = fho- (he H-‘i)i—-- L2 : (471
A T2 4 AL,
2) Poan gilta mat ¢at | 1 va trye tung!
. - K,.» K
e 2 Ya oty Dt T (1.72)
V Ky Ky Ky
Pai luong b, trong cac cong thife (4.71) va (4.72) xac dinh theo quan hé:
h, - [(H, + =2 2i(ld L ALy Ty Ky (4.73)
KLt Kt! L 2 / KLI
Gradian dong tham ra ha luu tinh theo cong thic (4.68), trong do:
TR AT Y
K, L,+AL, 04T
Budng bio hod duoc chinh sira bang truc gidc ¢ viing h > H, 4
u

Bai todn 14 Dap trén nén tham nude chicu day cd han, ¢6 VIN ong doc. ha luu
Khong co nude, vain K, < K, (hinh -1 303
Ly lugng tham qua dap va nen:
2
Hy H
1 n K"l I
pA

_ (4.74)

=q,+q, =K .
g=9: *+ 4, a Lo 04T
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Trong do:

|.|, I | .-'\]‘|| : "'\[‘I\ - Gu:‘ 1 (1']'(1';."' .
a1
| 1, 132
G - l&',31721n|m1}':'1,
\lKn 1 m,
n H
oy - = g w1 0.4T
T Z2mp b

b 1,
.l;
X
A TR R
BT 07777 ;'“//'/‘/'/"f;' DITITITIIITTY
" ’ 1
1
Hinh 4-30. So do ddp c6 VIN ong dov
Tung dé dudng bio hoa:
- O doan gifta mat cit 1-1 va vat thodt nude
\ L’ . N |
he Ly , I, x )
he o Vl‘ o 1(1 A (1.73)
ot
- (3 doan giita mat cat 1-1 va truc tung
|J e I 52
| K,.." K,.
h, - /2 Ll—(I_, X)L h, + %1 i S (1.70)
\ K{T 2 l\ KL[ Kd
Gradian dong tham ra ha hru xdce dinh theo cong thife:
] —;_HH
! T\/én’]}'r_] K!'I .,
Trong dé:
P
0.01 < e oy L
Il‘ KII
ls \2 .
| ' ' ] Koo
h, - I‘ Hyo+- "7 ‘ 2 1 | T \ M| (7T
\l A Ko ) Kg i 20K
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Pudng bao hoa duge chinh sita theo trige gide dor v vang

Bar rodn 15 Pap dong ¢hal (rén nén tham nudce chi¢u day ¢6 han, ha luu dap co
rinh thodt nuée dat thap hon day dap vai K, > K, (hinh 4-31).

ol W Lo L
. TN T €
Kn R L . S

e A T

IHinh 4-31. So da dap co vanh thoedt nwoc o ha lun

Iuu Lugng thim qua dap vi nén:

Q=4+ q,= Kl] Hl ’ KnT __l_ll__ o (1?8}
2(A[‘l1 EE IJL.) ."’_\I.h ' IJL.
Trong do:
i I 0 ahan, oo
i lik s {479
Za QT AT - 1)+ I
K, I 2 |
Tung do dudng bac hoi:
-3 doan nim bén phai diém €
IS |
PSR U £ TP U (L80)
R L
- O doan nam bén rd didm C
g K.\ K
he 2 Tas o ( wp | Dy (4.81)
\ Kd s, K‘d ;’l Kd

budng baoe hod duoc chinh sira & khu vue ¢d

K. f K, ..
(hx P ls| g, oy | L
Ky J A Koy )
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4.2.5. Tham qua dap dat c6 vat chéng tham (VCT) trén nén tham n dc chiéu day c¢6 han

Beii todn 16 Vat chong tham loal Luomg nghiéng san trude bang dat.

i Tredmg hop ong quat: TE sa tham coa dap va nen khae nhan K 7 K ha luu oo

nudc (hinh 3 32)

-

Tyl rrrrryray T TS

Pl i Lk i Pt ' e o o ot e

Hinh 4-32. So dé tham qua dap ddt co twing nghiéng san trudc trén nén tham nuoc
St dung phuong phip gigi cia N. N. Pavolopxki ¢ sy ba sung cia AL 14 Damarin
vai cac pia thict sauwe
Ly 1o thal ¢ot nude tham qua 16p bao hd tudng nghiéng bang khong:
2} Tuding nghiéng cé chiéu day trung binh & va mai déc trung binh;
3)'I'9n that cot nude doc san trude bicn déi theo duding thang,
[.wu luong tham & phan phia trdl truc vy véi tham ¢o ap duoc xde dinh theo
cong thiic:
{(H, h,)r
q K, 1 1 (1.82)
L, vmh 1 0AT

Trong do:
.. chidu dai san trude.

Thim qua phan phia phai truc y ¢ mat bio hoa la tham khong ap. Tuu luong

tham xdc dinh theo cong thire:

hy  h3 h, |

b FK L. 12_ Sl (4.8%)
21, L +0,4T

l-l = ('lii + LII] = Kl]

Trong do:
h, = a, + H;
a. do cao tir diem dudng biio hoa ra mal doc ha luu so véi muge nude ha e,

II_- W0
. " 1 | o
4, —h, IL= - ‘ ()
n, \\m] ).
Gia tri h, vd h, duge xac dinh bang thir dan tir hé hai phuong trinh (4.87) va
(4.83), trén nguyén tac v cho a, sac cho h, hoac h, tinh theo cac comg thic (4.82) va

(1.8

{1.83) & can bing nhau.
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Phuong trinh dudng bao hoa co dang:

k) 71

4 Bp oy
Kl_[ 2x

e wNCald wn

ey wncold v
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b} Thim qua dap ¢6 tudng nghiéng san wuwde khi ha lue dap co va khong oo vt

thoat nude, vai K, = K, (hinh 4-33}.

Luu lugng thdm qua dip va nén:

K,.A K LrmDOARE
i

(1.80)

k]

¢ .
{ 25,
Trong do;
thiad.,) AR
all &) ' A
NS SUUEE ORI R USRI 9 o)
1., 1AL K3, L1 AL 6§ K,3,
C - (Hl __{__:[\)2 hi

L, +AL
AL - 04h, daivaisodo4-33bva 4 33 ¢

A

Al 0..4}1_,10_4(}1? 9

K,m |

siai bang tha dan, ban diu cho Al = 04h,.

Duomg bao hoa duge xay dung theo cde so do bai todn 13, 14, 13,

a.]

- Ao vai s da 4-33 a0 Truomg hop nay bai todn

b i Ll LA, //'/71;:]

no-

P

Hink 4-33. So do dap cé tuong nghiéng sdan trioc rén nén tham naoc

(Rl G briy iy r g

I

O VN g truz by VIIN bé mat ¢y VIN dng doc: d) Khong cd VIEN.
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342

Gradian dong tham di ta ha hru xdce dinh theo cong thific (1.68), rong dé gid tri h,

duae tinh theo quan hé sau (doi vai so dd 4-33 a vi o

T

h. V'n;io,;%'r-‘w 4 0,85 (4.87)
u

Pai v so da 4-33 bvad thi gid in q%( dudc xdc dinh theo cong thic:
n

u h T
K, {05 1my)h, ' [m, = 04T

Bad tean 17 Vacchong tham loar tuong nghing va tuomyg rang (hinh 4 34).

Hinh 4-34. So doé tham trong ddp c6 twong nghiéng vd tuong rang
Phurong trinh luu lugng tham qua tudng nghiéng va tudng rang:

{ SHNESIN Y i UL o (4.8%)
'1 25 sinl 5, '

Phurrong trinh Tuu lugng tham viét cho dap va nén:
hy b (h, hayl ‘
4 Kg=—=t—7 K, S (4.8
2B mhy) B mh, - 0.41
Trong do: h, =a, + 11
Buding biae hoa dugce xay dung nhu bii todn 10 theo sodo 4 33 d.

Bai todn 18 Thdm qua dap dat ¢ 161 giira va weong rang (hinh 4 35).

== § _
T N
i M
| A i
- N ==
L AR o R T
| A L= R Ly mmemd e
Iinh 4-35
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So dé bai twan duoc chia thanh 3 phan: 13 Phia trude 161 va wuong ring (phan
doan 1): 2) L&) va tuong ring; 3) Phan nam sau 61 va wwdng ring (phan doan [11).

Luu luong thim gua phan doan | g6ém luu luong qua phan doan [ cita dap (co the
oidi theo phuong phap bien doi mai déc thugng liru dap). va hi luong tham gua nén
(xern nhu thim 6 ap). do do cong thic fru luong la:

" h.l. (H, h} " (1.9

g K, [ N .
T2l 0.1 L, 1 O8]

T luong viét qua 161 va wiong ¢6 dang (xem K, = K

hy =Ty -(h, - 1)
q - Kf B (_I_—)_. (_2 )_ (1.91)
23
[.wu Tuong thdm viét cho phan doan Ul:
he o hi h, h,
q K, o - ! i {(1.92)
2L, L , 1 0.4T

Trong do: h, = a, + H,. Cic ki hi¢u khic xem hinh 4-35.
Gidi h¢ ba phuong trinh (4.90) : (4.92) xic dinh duge cdc dai lvong g. h, vach; khi
mét a, (cho trude a, va tha dan).
Trong trudng hap ket cau chong tham (151, (wong nghitng. san trude va wong
rang) lum vice cd hicu qua oL, i duimg bao hoa sau VT ha rat thap va @id (oo rit

nho. cho nén ¢ the xem a, = 0.

Bai todn 19: Dap dit dong chill trén nén (hdm hai tdp (hinh 4 306} ruomy hep

K" =K,

8] v

7 ///////////////#/////////////////,'////1

Hinh 4-36. So do tham qua ddp ddt trén nén tham hat lop

Phuong trinh luu luong tham:

I h,
q - (K, KT KT (193]
i 2 ’

Trong do:
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Khi K, /K, =10:

AL+ ALy = JK mom, /K,

(4.94)
Khi | <K /K, <10:
AL, =O5H, - T, +T,K, /K )
h i 2 | 1y | , (1.95)
L 0T - T K, K )
Khn K, /K <i:
AL, = 0,501, + T, + T,K /K ):|
b { | i Rt 0 Y (1.96)

ALy - 0.5¢T, LK, /KD

J
Chicu cao ¢dt nude tham ra ha luw h, trong trwong hop K /K| = 5 duge sde dinh

theo cang thie:

(AL, .
h, o—H (1.97)
Kn'l‘] f K“’|‘2
Phuong trinh dudng bao hoa ¢6 thé xdc dinh theo cong thic:
b X 2
h, - {H > (17 hH (1.98)
\ I m,h,
Dudng bio hoa duce chinh sta bang true gide & doan h, > 11 A
l1

Reir 1o 20 Tham qua d¢ quiy bang i dong chal ¢d mid thaong hon thang dimg
(hinh 4-37),

de - K .h e RO
AR S . 1 \\
] l | C4 N
L o i \fh=1
\ {3 i 0 [~ 15 o

|
/
/

ey RN

S\

\ 8 7 —
1 \ - )
i Y- 34
n o i ey
ST N .
ol o T ) i
[ 14 2y 24 k)] M, 02 Ca L g by

Hinh 4-37. So do tinh thim dé quay

St dung I giai coa vien s§ P Ta. Polubarinova Kotrina, chi¢u cao dong tham ra
ha luu h, duoe xac dinh theo dé thi hinh 4 37 a. Luu lvong tham quy doi g, trong de
quiy duoe vac dinh theo do thi g, - gAKh)) hink 4 37 botrong dé K he so thdm cua de
quity. h,  chidu sdu aude trude dé quav, b, chicu sau nude sau dé quay.
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www vneoid vn

Trong trudng hop dé quay ¢ bé rong day rat 1on (1. = o) va ha luu khong co nude
(h, = 0), luu luong tham qua dé quay duge xdc dinh theo cong thic:

T 3a0h, (1.99)

Péi vai dé quay c¢d bé rong day hitu han, khi L/h, = 1, ¢d thé 1@y gén ding

1 < 1,35h,
K
Khil./h, < | vd xu (h¢ L/h, piam déan bang khong ([/h, > 0) thi hicu thife (4.100)

S¢ U sad s lon.

(4. 100)

Trudmg hop 1. — o, h, 7 0.t so g/(Kh ) thay doi trong pham vi 1t 1,346 dén | khi
h, thay déi it O dén o,
P61 véi dé quay, khi [/, < 1 vah, =0, co thé lay
a.n

—~h, (4101
K 2

B3ai toce 212 Thaim qua dap dat dong chat wén nén thim nude vo han.

MM T L =4H
; -~ L x
—_— —_— —— = g -] =1
Ju— T
an
o
o
)
I
&
wr
o .
T -
o .
ey
M
T, _<:,°"
ol
R 2o =

Wiz @
Ty
Hinh 4-38. So dé luol tham trong dip dong chdat trén nén thdam vé han

) L

Trudng hop dap dit déng chat trén nén thim nude vo han (K, = K ¢d the i
dung 11 giai theo 19 thuyét co hoc chat 1ong cua vién s§ . AL Nensonxcornhiacop.

D@ vol tneomg hap hé s6 mai doce thuong leu coa didp my = = 150 ha luu o6 v
thodt nude, ludi tham co dang nhu tén hinh 4-38.

L

Cac thong $6 tham (g, J, v,..) ¢6 thé xdc dinh 1 ludt tham.
Anh hudng cua mii doc thuong lun déi vai duong bido hoa va luol thim nét chung

khong Iém, cho nén sa dé tham trén hinh 4-38 ¢6 the st dung cho tradng hopm 7 1,5,
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4.3. THAM KHONG ON PINH TRONG DAP DAT

V¢ phuong dién ddm bao sy 1dm viée tin cdy cia dap dat thi hien wwng thion
khong on dinh [ rat dang chd §.

Trutmg hop dicn hinh cia tham khong on dinh thudng xay ra khi muyc nude ho it
nhanh theo yéu cdu van hanh, vi du cdn ha muc nude ho dé phong 1o (cie dinh 1i che ha
du), hoac x4 nude hé trong tinh huéng sy ¢d nao dé clia dau maéi cong trinh thuy.

Khi mue nude ¢ hd chita ha xudng dot ngdt (véi 1oe do ha tuong dot 1on} thi mat
hio hda thim trong than dap ciing ha theo nhung véi toc dé nho, do dé xuat hién sy
chuyén dong npuoe chicu va bien dot gap (khang an dinh) cda dong tham U rong dip
v phia thuone fun (ho chida), Qud trinh tham khong on dinh cling xay ra o hat ben bo
vé phia hé. Sy chuyén dong khong dn dinh va doi hudng cia dong thim ¢6 (hé gay ra
mat on dinh (xoi. sat 1) doi vdi vat liéu & khu vyge ném thugng Iru cia dap vie ket ciu
g1a c6 mii dap.

Dusi day [a cdc biéu thifc tinh todn d¢ xic dinh t6¢ do ha thap cua mat bio hoa
tham trong than dap dat dong chat va dudi 10p gia c6 mdi doc dap dang tong nphény
hine dat sét do gqud trinh it nide o ho chiza.

Tham khang 6n dinh trong dap dong chat

Bai todn 22: Tinh toan tham khong én dinh trong dap dong chat theo V. M.
Shestacop (hinh 4-39).

] i F
- § |
; . | [ 1]
R I ! %

N BEE

FA

e

i
k'
DR o, Db MRS L
ﬂ////f///f’//ﬂ b7 | SRS A s o8 \\
[ 1

ool \]

A

L~
o
ya

A

A

/
i
/

Hinh 4-39. So dé tinh todn thdm khong on dinh trong ddp dat dong chdt
a) Mat biio hda & thai dicm dau;
b) Mat bédo hda khi muc nude ho ha thap:
¢V 124 thi haum Tz o) v FGa . n.
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Vi tri mat bdo hoda tham irong truding hop muc nudc thuong Iuu ha xuong duoe
chia lam har giai doan:

1) Mat bao hoa & thot dicm ban dau 1 =0 thinh 4 39 a)

hu ) \/h?[n) _(h;{{u} - h;(“])x’ll" (4.102)
Trong dé x dugc tinh tirmat cat T T va lay
; m':' .
m, + 0.5
23 Mat bio hda sau thai doan t thinh 4-39 b)
( , ) - G147
Ca m(h, Jea b . X -yt
h o eh® vil by 4 by e B gony TR G | (110
1 ' lruo) | | i
. I ‘ I.ompv '

Trong do: v - toc dg ha trung binh coa muc nude thuong luu;
hy < h,. vt
[ta, n) & 1(h,, ny  cde ham 88 ¢O gid it phu thude vao 4 va 2
(1ay theo do thi hinh 4-39 ¢):

x
AooN—re (1. 105}
2\/&11
[.
;. h - (.10}
- 2\/al
‘1l
n - (1.107)
2\/;1t

a=k,(h,., +h»2u;
1t hé 50 nha mdc;
< = 0 ndumat cat 1T 11 ndm bén phadnmat cat 11
Tinh todn ren ¢6 thé dp dung cho tredng hgp ha lun dap ¢d vat thodt mede be miat
odi nghiéng hoac VTN dat sau trong ddy dap (VTN g6i phang hay ¢ng doc).
Bai todn 23 Tinh todn tham trong Idp dém bing dat cdt dut két cau gia cd bao
vé mal doc thuong lu theo V. P Nedriga (hinh 4- 40).
.01 giai dudge thue hién cho hai trudmg hop:
1y [ép dém cit ¢6 bé day khong dé (hinh 4 40 a)
2) 1.dp dém cdt c6 bé day tang dan tir trén xuong dudi (hinh 4-40 b).

I1nh todn ducce tién hanh vdi diéu kién muc nudc hd ha dot ngdt (truding hop vin
hianh dic bié), hodc rat tir tir (irudng hegp van hanh binh thutng).
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Hinh 4-40. So d6 tinh tham trong lop dém thodt nudc dudi két cdu gia co

a3 Lop dem cit chiéu day khong doi b) 1.op dém chién diy thay doi:
1- ket ciu gla ¢é: 2- 1op dém thedt nude tham: 3- twomg nghiéng bang dat s¢t
A- vat licu than dap: 5- dutng bao hoa sau wremyp nghiéng.

1) Thoi gian ha thip mat bdo hoa trong dém cat ¢6 chigu day khong dol duge tinh
theo cde cong thiic sau (hinh 4- 40 ak

a1 Kl mige nude bo ha dot ngot

" ," e 14 N \Il 111 i, |
oMl wgtem? A m] =D e ] LT08)
k, st v 2
Trong do:
i hé 56 nha nudc cla dat, co gid duge xic dinh bing thie nghicm cho
M6 trudny hop ey the; dai vot dat cat nhé v ¢& hat trung binh so bo co
(hé 12y 4t = 0,15 © 0,200 van ¢t tho (hat Jon) Jy p= 0,23 0.28;
k, h¢ s tham cua lop dém cit;
o - p6c nghiéng cla két cdu gia cb so véi mat nam ngang;
H, - chiéu sau nudc rong dém cat o thoi dicm dav 1 = 0
I1. - chi¢u sau nudce trong ho chia san khi muc nudc ho it dot ngot;
2 tung do Wi thin cia dudmg bio hoa trong Ip dém cit H, = 7 = Hy
m, - he 56 mai doc thuong Iuu cua k&L can gla cO dap;
a chiéu day l6p dém cdt.
Goc nghiéng o xdc dinb theo cong thie:
o = arctgl l/m) {1,109

b) Khi muc nuéc hd ha tin e teén binh dicn

}.I(Ill 7 ) | A |
Szl rmy A 1110y
EKI.--\lla'mul [

Trong dé: AH - d6 chénh iéch cho phép vé muc nudc trong Idp dem cit va
trong hd chia.
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2) P61 van 10p dém cdt ¢ chicu day thay déi, thii gian ha dudng bao hda trong
dém ¢dt tinh todn nhu sau (hinh 4 40 b):

@) Khi mue nude hé ha dot ngdt: tinh wédn tén hinh cho timg thén doan n vé gia
thiet diéu ki¢n thodat nude tham (it trong dém cat 13 khong thay doi dng vai cic thai
doan tinh. Nhu vay thasi gian ha dudng bao hoa trong méi thoi doan i

L }‘Lbnl‘ln (n III|1 B HE
K. a 7, H.

1 m

AL (4111

Cic tham so coa [6p dém cat tinh wan . a,. b, duge xdac dinh theo cic cong thite:

a7 1 D R i
D A (1.112)

a,  a a, 2
a,=a,+ A, (H,-2) (4113
b.=b, + 4, (H, -2 (AR

Trong da:
a =a, 4 A H o
AR (TR S P
Ay (mp mbrmy ALim imy)
b., a, - chiéu rong vi chiéu day cia I6p dém cit thodt nude tham phia duon kot
cau gia ¢6 & thai dié¢m tinh todn ban dau (1 — 0.
b) Khi cho trude do ha muc nude trong hd chita (truéng hop khal thac binh
thuong), thor gian ha me nude duge xdc dinh theo cong thire saw

S B Y T N TP N TU S S (4.115)
K AL

k
Trong do:

D b, (AC, 10.5) ;

N %[2;\((:'1' Bb, )t Ayl

l y |
M-S ABL |
A Lmmymy :

e 1 (4,116
g Gi-G

H, H,
o dna, AL
C) et D2

all

Coo a, tAsH,
oy n-- - - B .

a, i a0l [];;
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NEu tinh todn (i€ hanh cho timg thal doan véi gia thiét cde tham sd trong pham
vi moi thoi doan 1a khong thay déi, wrong tw nhu véi a, va b, tinh theo cic cong thic

(4. 013 va (4,11, thi bigu thife tinh todn AL, s¢ ¢6 dang don gian hon, cu the 14

ih, L.
. HOn Az, (4.117)
k,a AH
b
hoac AL, - e A7, (+.118)
k i Al ]Llh n

Bicu thiic (4. 118) ¢é thé sir dung deé tinh todn khi bict gid tri leu lvong quy doi g, ,
dot vai timg thai doan (theo ¢hé do van hanh ho chia). Tinh 0dn ¢é the ti¢n hanh trén
mo hinh LCBRA vo1AH=1va K, =1,

4.4. ON DINH THAM CUA DAT
4.4.1. Tong quat

Trong thin va nén cice cong trinh dang nude. nhimg vimy, ca kha miang xay ra bien
dang tham nguy hicin 1a noi dong tham di ra bé mit dat va noi Uep Xie gita cde foai dal
¢6 1inh ¢hat khidc nhau (hinh 4-41).

Mit tiép xac c6 thé nim ngang. thang diing hoic nghiéng. Hudng choyén dong
clia dong tham cé thé triing vdi mit tiép xiic hodc vuong gde vai mit udp xic.

Nhitmg bién dang doi véi méi trudmg dat do dong tham gay ra co the la:

X4i ngam  qua trinh di chuvén hoidc cudn (101 ¢dc hat A& ¢& nhd ra khoi 16p dat
duot tic dung cta dong tham. Néu trong dal chita cic mudi hoa tan (hi co the xay ra xo
ngam hod hoc.

BDdy buc hay goi 1a ditn dat - su pha huy 1dp dat pha bén trén kéo theo hicn tugng
mang ca mot khai lwgng dat ra khoi vi tri cha nd. Hién twong day bue thudmg xiy ra o
mdi ha Twu cua dap dat hodce & phan nén ngay phia sau ¢ong trinh bé tdng, nai ¢d dong
tham 14p trung ra ha lou.

Xaoi tiep xue doc sa phid huy dae g vhng tiép gidp vai vat licu of hat lan hon do
tdc dung coa dong tham hudng doc theo bé mal tép xic.

BPan ddt tiép xiie - hién tugng phd huy dat hat nho & ving 0é€p xdc va cudn troi
hat nho qua k& hong cha dat hat 1én hon do tic dung cla tham huéng vuodng goc vai be
mat iep xic.

Boi lap hay lang dong - qua trinh cac hat dai ¢& nho bi dong tham mang theo tich
tu Jai 0 k€ homg cia khoi dat ¢ hat 16n hon.

Tdach Iop  hién twong tich bée cac hat va nhém hat dat s¢t 6 rén cac ki hong cua
16p Loc dudi tic dung cha dong tham di tir phia I6p loc qua lép dat sét.

Nhitng bién dang tham ké trén (hodc 10 hop cic bicn dang} déu ngny hicm. v n6
6 thé gay pha huy tirng bo phin ricng hay toan b cong trinh.
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Hinh 4-41. So do tdc déng cia dong tham dén on dinh cua ddt
a} Déng thim tong dip dat by Dong tham trong dap be tong:

¢y + ¢) S dé tinh 1oan dong thadm tiép xic gifra cdc loar dat khac nhauw:
T - Xéi Giép xidc: 11 - Din datiép xde: HI- Xoi ngam: TV Day buc:

- dal cat son 2 - trdng nghicng vivsan trude dat hang s8r 3 - tang Lo
A- g tya: 5- 4 thi gradian tham di vac 6 ¢dt 7- Hudng chuyen dong
cii dimg tham: T - Chidu day 10p pha (gia i

B¢ ddnh gid do on dinh tham cha dét, sir dung cac dac trung sau day:

a) P61 véi dat i - cau tao thanh phan hat, d¢ chit ciia cdc hat p,, d6 chat cia dal
khé py. do am w;

b} 1)oi v dat dinh - ngodi nhitng tinh chat nhu doi voi dat ron, con sic dung mot
s0 dac trung khic 1a idi han chiy W_. gidi han lan (hay gidgi han déo) w,. do am phin
i tai da W hee dinh khidch boc dat €

Phuong phap danh gid d6 on dinh tham cia dat ¢d nhicu loai.

Khi ddnh gid cudng dé cla dit ¢it va dat hat thd ding trong cong trinh thuy, dudi
tic dung tham, dai luong dac trung rat quan trong 1a Kich thude ké ha gitia cde hat bicu
thi bang 16 hinh tron duong kinh D noi tiép trong cde k& héng dé.
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Kich thude k& hong gifta cac hat dat khi bict duoe ciu o thimh phin hat e no
<O the duoe xde dinh theo cong thie coa VX Istoming V.V, Burencovas

D',’ a1, (4. 119)

lTrong do:
o, - hé 6 phy thuoce vao do rong, wic phu thuge vao hé sa phan hat k...
(lay theo do thi hinh 4-42 a);
1D dudmg kinh cic hat 1ay theo dudbng cong thanh phan hat (hinh 412 b)
trong dé i -ty 1¢ phan tram hay c¢on goi fa mitc dam bao ham luong cic
hal co dudng kinh do.

hy F. P %
oy P SR .

[ e i :_

ald

a0
|
0.7
0,725 0,30 [+, 35 0.4l n [ 1 2 Y |0 gt =4

WL hap
flinh 4-42. a) P thi hém n= fiK ..,), &, = fin) va @, = f(Kp0); B) )0 thi xay dung
duong cong thanh phdn 16 réng trong vdt liéu roi ing voi n = 0,36 va o, = 0,155 ()

1- thanh phan dai bao vé&: 2- duting cong thanh phan 16 réng cia tang loc:
3- cdu tao thinh phin hat cua 16p loc.

- Néu trong thue (€ xay dung thuy 101 st dung loai dat cdt soi e he 6 K, > 10 v
khi dép viio cong Irinh ¢6 hién tigng phan tang tao thanh nhitng khu vue ¢6 hat ¢ 1dn
Vi hat o nho khdce véi cau ao ban ddu cua dat khai thae. thi khi chon tang loc dé bao
v loai dat niy can ldy phan hat nho lam chi uéu tinh (ean vé cdu tae hat, ¢on kh
sit dung loai dat nay Iam téng loc bao vé cho I6p dat ben canh thi sir dung nhom dat hat lon,

Purging kinh tinh todn coa cic hat dat khi phan tang duoc xic dinh theo cong thie
sau (V. V. Burencovay:

Dai vai nham hat WGn
DA N (4.120]

- P61 vé nhém hat vho
DIf =D /A, 4121

Trong do:
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k. - he 36 phan tang dSi véi cac hat ¢d mic dam bdo (ty 1¢) 50, 60 va 0%,
duge 18y theo do thi hinh 4443
D' kich thudc hat dat theo dudng cong (hanh phian hat v6i midc dam bao
tuong (ng.

Hinh 4-43. Pé thi quan hé giita hé sé phan tdng A, va hé s khong dong nhdt
cua hat K,,.,, doi voi loai ddt et - soi

4.4.2. On dinh thdm cha dat roi

D1 vt cong (rinh v nén ciu a0 bang dat réi ¢ the xdy ra cde loat bicn dang
(ham khdc nhau ¥ thuoe vao tinh chal dat, gradian cot nude tham vl phuong chuyin
dong cia dong thaim.

Dudi day 1a mot s khuyén nghi duoe st dung phé bien hién nay de tinh todn on
dinh tham doi vén dat rdi.

Nhitng bién dang thim ¢ khi nang xudl hién trong dat réi la din dit, xoi ngin,
o1 Uep e doe v dim dat uep s doc.

Phicn tuong din dat hoae day buc dal khong ¢6 16p gia tai 0 bén trén dugc ké den
khi K0 = 10

Gia tri gradian cuc han ddy buc ddt trong dong tham di én trong truting hop
khong c6 1dp gia 1ai & viing dong tham 16 ra bé mat dit duge xde dinh gan ding theo
cong thite cia LA Zamarin nhu sau:

[ (P b)) 0,5n; (4.122)

P
Trong do:
P, va p,, - mat do clia hat dat va cia nudc;
n dérong cia dat
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Néu gradian di ta coa dong (tham trén doan a b (cudt chan dap ran. hinh 4-41 b)
1" > JP thi can phai xay dung k€t cdu gia tai (chi t¢t 3, hinh 441 by, Chicu day 16p
ala Lai dong that fam chite nang tang loc co theé xdc dinh theo cong thie Tsugacép R.R.
dudt diny:

T=sar TPy (4.123)
Pat
Trong d6: S - chiéu day 1dp dat bi day buc:
P, - Mat do vt licu khé cua 1Gp gia tar
k:‘ hé s¢ du (rir an toan, Ky bang 1.2 0 1.5,

Xoi ngam: Theo vien sT VXL Istomina, gid tet coa grandian thaim gay xor ngam b/
doi vdl ddl cat hode dat so1 co K, > L0, chia cac hat dudmg kinh D < Tomn trong,
pham vi 10 & 30% theo khai lugng, co thé duoe dinh gid gan ding bang phuong phip
chia thinh phin hat thnh hai nhém 13 nhém cot licu véi ¢& hat D >1mm vi nhom hat
dém ¢o ¢ hat D < lmm (hinh 4-44).

Gid tri clia gradian xéi ngdm pha huy (16 han) duge xde dinh theo dé thi hinh 4 <5
ing v cac pid 1rg da bigt v¢ dudmg kinh hoat dong coa hat ¢ot Licu (12, va hat don
(D, ) va g6C noi ma st cua hat don (tge, ).

40 00 o 200
Hinh 4-44. Vi du phan chia dat soi 2 thanh nhom cot liéu 3 va nhom don

[ ——-

10 20
B.omm

Hinh 4-35. Pé thi quan hé gradian xoi ngam phd hiy ) O I ERRT
Y P IRREaliT FTR R
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A

Theo chi dan 11 - 535 76 cha vien NCKHTL, toan Lién x6 (c). can kicm tra kha
ning x6i ngam cla dat ¢d cau tao hat bat ky theo cong thiic:

D.\l]m <12 ..D‘

(4.124)
Trong do:

D...D, - kich thude cdc hat dit theo dudmg cong thanh phan hat tuong ng
mitic dam bao 3 - 5% (v¢ ham luong):

DY . kich thude 16n nhal cua cac hat bi dong tham cuon (r6i 1a khot khol
ddt, e dinh theo cong thic:
D 07700 (4.129)
D! - kich thudc 16n nhat cha cdc k& hong trong dal, tinh theo cong thiic clia
M. P Pavtrin:
I oo t T n
D 0-433'?:2/[((,[},-'1“ —— 1)y, (4.120)

gdav: z o 1 005K,

Pun dat tiép xic: Trudong hop dong tham co phuong chuyén dong vuong poc vii
mit ti€p xiic cha cdc I6p dat, cin kiém tra dicu ki¢n cac hat dat duoc bao v¢ khong bi
cuon vio k& héng cia ldp hat tho.

Theo V.X Istoming, khi thiét k€ tang loc nguoc dé bao vé dal ¢it ¢ nén cong trinh,
can dam bau you ciu khong ¢6 x61 ticp xie doi vdi dat nén theo dicu Kiern:

kuu.-'m < 10, {1.121
D, = dg, (15+ 034K, 0 (h 128
Trong do:

D., va d, duong kinh trung binh cita cdc hat tuong dng cua ting oo va dat
can duoc bao ve.

Cic bicu thue (4.127) va (4.128) duge dp dung cho (rudng hop [ < 1.5 va
d,,=0,1 : 0,17 mm.

N&u dat can duoc bdo vé c6 Ky, >10 thi chy x¢ét nhom hat don.

Déi v6i dap ¢6 181 gilta boac truding nghiéng. V.V Burencova dé nghi tinh 16p loc

thit hai hodc kicm tra 6n dinh clia lap loc Gép xtic vdi khoi ném G (biing dd do hoae ¢
hat the) theo bicu thue:

Dy < DY, foo (4.129)

DY < Dy, /o (4.130)
Trong trudmg hop hé sG khong dong nhat cua hai k., > 10, can chi ¢ dicu kién

phan tang theo cde cong thie (4.120) va (4.121),
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SO TAY KTTL * PHAN 2. CONG TRINHUTHIUGY 1OV = TAP |

Theo chi dan 1T 55 - 76 do on dinh tham (¢p e cda hat 1op dat khong by xdt
ngam duge dam bao vdi dicu ki¢n:
' d, <501 A 130
Trong doe
D" dudmg kinh trung birh clia cdc ke rong cua dan hat lon,
o T n -
D 0455 Kpan Dy (41323
Tlon

d. dudng kinh cdc hal tng véi mic dam bao 3%.

Trong ticu chuan CITul L IT 16 76 dé nghi xdc dinh gia tr1 tinh todn gradian cuc
bo @i han I, & ving dong thdm di ra ha luu doi véi dat b xoi ngam biang cdc md hinh
vt Iy hoac trén thue dia, con déi voi dat khong bi xdi ngam lay T < 0.3 khi khong co vt
thodt nudce v I < 0.6 khicéd VTIN

Truemg hop ¢é VIN thang ding, on dinh thim cua dat nen dap duoe xde dinh
theo cdce bidu thife cta XK. Abramop vGi cdc dac trung cua tang loc nhu sau,

Ko < 5 (4133
Dy, = de, (51 103 (4.134)

Tri 56 nho duce 1y khi do true Uép vat licu loc vio gicng, 1ti 50 1on duge 1ay kh
thi cong igp loc 1rén gid do,

Chidu day 16p loc khi dd var licu vao gicog duoc ldy bang 40 = 30 mn. kb thy
cong trén vid dd 1y khong nho hon 30 mm.

Xoi ngim tiép xiic doc: DoV v ddt cit va dit cat 561 ¢6 d; = 0.1+ 057 mm va
Ko < 10 vGi 1 < 1,3, dudng kinh trung binh cia [dp loc Dy, dung dé bao vé dat khong
bi x01 ngam 1icp ke doc duge xde dinh theo cong thic cua VX Istomina nhy sau:

Do=dy (2,2 + 729 Kaof K (1.135)

Trong do:

d., dudmg kinh trung binh cia hat dat can duge bao v |
Ky Vit Ky D€ sO phin chia hat twong dng ctta vt licu loc va cna dat cian

bao vé 1y trong pham vi Ky /Kegee = 0,25 © 5

Gradian 1§ han phd huy déi vai dat hat min khi kich thude cace hat bi cuon trai
d, < d.. dugc xdc dinh theo cong thire thye nghiém cua (X Pravedni:

| d.d, . ) _
B 2305 e sin30% ) (1.136)
VO n D 8

Trong do:
¢ hé s6 ké dén hinh dang v dé nham cua cac hat; dol vdi dal cat  s6i cudi
Jay ¢, = 1: ddi vdi dd dam 0, = 0,35+ 0.4

£ - g tao gitia phuong chuyén dong cia domg tham viy hie trong trucng eva day,
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Cong thite ¢3.136) thich hop khi so cua Rayvool Ja:

kJ, D

R, - <20 (4.137)

v
O day: v - hé 56 nhdt dong hoc cia nude tham;
Vién (8¢ xot t61 han khi dat hat nho tép xde vdi dat hat Ién duge xdc dinh theo
cong, thire:
v, =k, J¢ (4.138)

Trong do:

k, - hé 56 tham cta dat hat lon;

I sradian tiép xtc (& han, tinh theo cong thiic (4.136).

4.4.3. On dinh tham cha dat dinh {dat sét)

Pit dinb (dat sét) ed cac tinh chal dic tho sau:

() T.uc dinh phan tr gilta cac hat xuat hién khi ¢6 bién dang kcor

2) Kha nang tang do am va truong né khi tham wot tong dicu kicn khong 6t
bo sung (rén bé mat dat.

y Kha nang bi tich bée ting hat néng r€.

Nhitng bicn dang tham chu yéu thuong xay ra khi dat sé1 nam uép xdc v dit hat

1n 12 x6i ngam GEp xic, X6 UEp xic doc va sy phdn tach 15p.

Tu¥ theo diéu kién lam viéc cua bo phan chéng tham bang s¢éL trong than dap.
thudng x¢ét hai trudmg hop tinh todn sau:

1y Bo phan chong tham duge xem (2 vt thé nguycn khai. khong ¢ bat k¥ Khuyat
1at nao nhur bi nit hode ¢ duomg dong thim xuycn qua.

2y Trong val chong thdm ¢d cae vet nit va duong tham xuycn sudl do su bien
dang khong déu coa than nén dap. hoac do dong dat gy ra.

Truong hop tinh todn thit nhdt: Khi VCT bing sét ¢ rang thil nguyven khoi thi
su phd huy ddt s€ dién ra dudi dang cac hat sCt bi day buc vao k& hong ciu tang lov.
Nhu vay, bién dang cho y&u ¢ day la hién uong day buc, duoc su dung d¢ ddanh gid v
an dinh tham cua 161 gitra hay tudmng nghicng.

Didu kicn khong xdy ra day bue cic hat s¢t qua k& hong cua lop loc hat rot duoc

thoa méan kh:

kh 3
y, <1 (4.139)

Trong do:
I gradian tinh todn trong cong trinh;

(3] : - o RN
.I‘.p‘ gradian cho phép doi véi day buc.
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SO TAY KTTL * PIHAN 2 - CONG TRINHUTTICY LOT = TAP |

b huong ,]_f;: dugc kic dinh theo cong thire GV, Mishurovae

_ 0,1C
U (4.140)

Trong dex
¢, lue dinh khi dii bi tich boc:
v dung trong cua nue:
D,
@, - hé $6 xdc dinh theo do (hi (4.42, a);
k - hé so k& dén do khong déng nhal giita dat khai thac va dat dap; doi vai dip
cipl, lay k =25 dap cap Il k = 1,50 dap cap HIva IV k= L.

dudmg kinh linh toan cua hyt tang loc:

L dinh khi tach béc cic toai sét C, doi véi dap cap [ va 11 duoc xdc dinh hitng
thue nghicm. 6 vai dap cap T v IV 1y theo dé (hi hinh 4-46 dng véi do chat tinh
toan cua dat kho:

P = 0.94 (p - 0,05), (4141
ol

. _p“p‘ e } (1142}
P, tpWw

vill oy

Trong die
. do chat cuea cac hat dat:
v he s0, 1dy bang 0,04 doi v6i dat sét; bang 0,05 doi vo1 4 sét: bang 0,00 doi
vin A cdt;
w - do am cla dat theo v 1¢ thap phan; d¢ am i uu lay bang w —w, (0,02 :
0.03;
w0 am & gidi han 1an.

’av, W
[ r .‘:b ’1‘ T 'h - T
6028 -...1.:,'}»!’ F 1 ) M !_4_%‘% {
i 4 i ’ fJ T - i
LAl » ‘I?‘
[BOIR : J J f —#/?g[ F+
!(/ AL I8
w 1
L N f‘ / { 1 'rl_:r:
o _(_/ L~ -4 f’l/
AN =
T L v e i IR o) Ii
vt
Hink 4-46. D6 thi quan ké C_ 1‘! o kRiG &1
I \-\-’P ,
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Neu tang loc ¢ Ky, > 10 thi trong ¢ong thie (4. 120} sir dung 125, — %, D, thay
cho 1, .
Pé1 vé dat sét ¢ 1an cac hat tho, theo VX Istomina va V.V, Burencova, gia
C, trong cony thitc (4.140) dugc lay theo dd chat cua nhom hat nho o th¢ kho vit bang,
P = 0.94(p" - 0.1 (4.143)
Peanfaath B

; ¥
Ped=1 Pl

Trong dé; Py (1.144)
O cong thite trén:

P, - 46 chit ciia hdon hop didl kho;

v, do chit cna cic hat tho dudng kinh d>1 mm;

I’ ham luong cdc hat tho ¢6 d > mm lan trong dat sét, lay tong pham vi
0.1 =0,7.

Khi khong ¢é s6 licu thuc nghigm vé dam nén thi do chat cia dat kho 6 ihe
duoc x4c dinh theo cdc cong thite dua theo s6 liéu dam nén tai cdc cong tnidng, thue (<,
cu thé L

Do van s dape

D= P o001+ 03300 (4.145)

o1 vén tudmg nghiéng:

P =P h.i|_'."|(0"ss +0,37P,,) A 14540

Do vé & cat ¢6 [, = 0,03 005 gradian cho phép khong bi diay bue ncp xic
duce xie dinh thee cong thire GOV Mishurovae

kh i .
B — (4.146)
LA D)

Trong doé:

l.)E;n - duamg kinh cua k& hong tinh odn cia tang loc {¢m), duge xiac dinh theo
cong thic (4. 119 véi D, =D,

. . - . n
HE s0 1 wong tng var don vy T A em ™.

Hién tugng tich bée cde nhém hat sét ¢ L[> 0,05 s& khong xay ra néu gradian

cho phép bang:
q.
TR S (4.147)
[ (!’) (I)'[]Ilil\ .}“

g - - - - - 1 © o - . -
iTong dar g he so phu thuoe vao DL Hy gid o bang 4 2.

L
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Bang £-2. Gid tri cua he s6 @
, : |
(] t :
T)m:nx ‘ ¢ | nnulx } ° ,
———- - - - P . |

Ngoai ria, duong kinh tinh todn D[I: phai 1on hon kich thude 1dn nhat cha K¢ hong
tang loc D! duoc dé nghi theo cong thite (4.126).

Thanh phan tang loc tinh theo cong thie (4.147) co the dp dung cho cde loai dat d
cit, 4 sétva sétkh ed 1,2 0.05.

Truong hop tinh todn tg hai: Khi ke dén v min trong KELediu chong tham hiiny
dat séi thi dicu kien dat ra id cde hat s¢Ubi cuén roi (0 cae vé1 ndt s¢ fang dong trong ke
hong cua tang loc.

Theo V.V. Burencova. didu kién trén s¢ thoa man néu dudmg kinh cie hat timg loc
khong lén hon [

D - (4.148)

Trong do:
d, - dudng Kinh tinh todn cla cau tao nhdm hat dat sét bi x61 Lol
d=pd, (1,119
G cong thite rén:
(3 hé so phu thuoe vio w. (gid han chdy) Jay gid tri o bang 4-3;

d. dudng kinh nhém hat dat, 1ay bang 0,028 mm doi véi 4 sét, bang 0,035 mim
doi véi dat sét

Bdng 4-3. Gid tri hé 50 8

!

W {} ! W . [} !

Do dén dinh tham cia cic hat vd nhém hat dat duge giit lai & tang loc trong dicu
kicn he so tham ¢d gia tri K, < 2,10 7 m/s,
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Theo L2 licu quan tric thye 1€ 6 nhiing dap dd xay dung cho thay & gita bi
niil & phan trén vSi kich thude 8 trong pham vi 2 010 cm va do sau mit ¢4 the (6
H,=5:20m.

Theo C1LX Pravedni. dicu kién dat 161 bi x6i s¢ lang dong ¢ idng loc ducce thue
hien. néu thanh phan hat cda 1op loc duge (hict K theo téw chuan sau:

Dy 260500

; (<L 1500
doq  n{KIGO /10
Trong dé:
d,,, - duding kinh hat sét cGa 16 mifc dam bae 90%..
Xoi tiep xac doc: Do on dinh thim vé x61 GEp klie doc cua dat sEt tcp wiap v
vitl hiéu hat Ion duoc kiém tra theo cong, thire caa V.V, Burencova.

d;i = (]):{})k (4151)
20 d Dy, I D,
VA P . [_;_‘!U <1200y - go 4152)
& (D X ‘ Dy, 1 d,

Trong do:
d, nhu rong cong thue L 148):

i - . 4 . . ~ N o . - - s - a - .
(g, ), duding kinh tinh todn cua k& hong tang loc tai vung G¢p xde vor dal set.

(DY), = 029Dy, - 0,16 (4133

o day:

D}, duong kinh k& hong doi véi dat ¢ cd hat d = 3 30 mm, duoe xéc dinh
theo cong thie (4.120) vai [, = D 1E 36 0,16 lay don vi la mm:

p.. - mat do clia nude gfem '’

g - gia 8¢ roi e do, cm/s™

v, toc do ddng chay trong k& hong cliatang loc, cmyfs, xie dinh theo cong, thuc
v, =k I (4154

k. he so thim cua tang loc:

f..,- ning lugng dinh bam don vi, dé&i vai ciac hat vionhom hat st 1y
f,=0074 glem’™

1., dudng kinh trung binh cia cdc hat tang loc, cm:

0 wde ma sat rong cia dat s¢ét § trang thai to hop. lay bang 3" : 57
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Dot v ddp cdu tgo bang & cat ca 1, - 0,03+ 0,05, kht chon vat higu cho 16p loc

dang bé mat mdi nghiéng thi gradian cho phép khong xéi ucp xie duge xac dinh theo
cong thic G.V . Mishurova:

| 57__

ep o136

(DEH )k "III d:ll

4153

Trong do: d” dudme Kinh tinh todn cua nhdm hat a cdt;
vardat co w, 3 ¢d the lay d" 07 mm;
voidat co 1 =004, lay d” = 0,13 mm;
vé ], =005 - lay d” =022 mm,

Trong (rudng hop st dung VIN dang 61 phang. 1ap loc urén cimg cin phii thict
k¢ theo dicu kién khong xay ra xai buc ticp xtic don vénr dal duge bao v¢ (khong ¢6 hicn
weong hat dat bi day trot qua k& hong cla 16p loc).

Theo (LN Pravedni, gradian cho phép trong dat sét. <6 [ > 0,05 tai mat 4iép xic
véi dat hat ém hoac mat tiép xtc véi did mit né, dudge xac dinh theo cong, thite:

. 1
D e 0,75 (1.156)
]

\[DIH'.I.\

Trong dé: D! 1Ay nhu trong ¢ong thide (4,126}

1
1y

&1 vt da nit ne, dé nghi lay D), bang chicu rong cua k€ nat (cmy).

Theo CHulbl 11-53-73, trong giai doan thicl k¢ so bo déi vai bo phan chong thiam
clia dap. ¢6 thé 1ay gid 1 gradian trung binh cho phép cla dong tham trong dit nén va
than dip theo bang 4-4.

P01 vdn 100 pitia, tuong nghiénge vit sim trudge bang din, ¢6 the lay b < 1 < HI ki
co luan ait thich dang eo the lay 1, 12,

Bang 4-4. Gid tri gradian trung binh cho phép cua dong tham I,
trong nén va thdn dap
C e

Gia tri |, Ung véi cAp cla dap
i ! i : v ‘
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Chuong 5
GN BINH VA BIEN DANG CUA BAP BAT BA

Bién soan: GS. TSKI. Trinh Trong Han

5.1. ON DINH CUA MAI DOC DAP
5.1.1. Tang quat

Khi ddnh gid én dinh cla dap dat dd thi wrude het phai x¢t on dinh cua cic mil
doe thugng v ha luu diap dudi tic dong chia cde lue va tai trong trong di¢u kicn van

hanh khai thac binh thudng ciing nhu tridng hop co cac luc va 0 hop luc dac biél tac
dong bat thudng.

Vi vay. tinh todn dn dinh méi doc la noi dung hétl stc quan trong khi thict ke dap
vat liéu dia phuong - dap dai da.
Vé phuong dién khoa hoc, bal tedn dn dinh mdi doc bang dat (dd) néi chung va

mai doe clia dap ddt dd néi riéng cho dén nay van con chua dugc aidi guyvet (nét dé v
diy du. ching té do 13 van dé khong don gian.

On dinh cliia méi déc phu thude vao rét nhicu y&u 16 ndi ngoa nhu tinh chat co 1¢
hod cta vat licu cdu thanh mai doc, cace lue va 16 hop tac dung (dp lue thuy Guhodp hie
day ndi. ap lue tham, dp luc song gio, ap lye nguoc, luc dong dat, dp luc k¢ rong.
trong (inh va déng cta cac phuong tién thi€t bi quan 1y van hanh v.v...), su bicn doi theo

1hixi gl.m cua cdc 1Al trong va tac dong ke ca tae dong bicn doi ciia moi trudmy nh nhict
do, do am vy,

Muc dich tinh toan la xac dinh hé s6 du tuw nho nhit vé 6n dinh cla mdi doc dap
véi dit liew cho trude gém mat cit ngang clia dap, cac dac trung cd I¥ cua than dap va
nén dap. va tai trong tinh toan khdc.

Dai vai mii doc ciic thuong luu, on dink duge xét cho hai trudng hop tinh todn ¢
han sau diy (Quy pham thiét k¢ dap dat):

1y Do ha mic nurde 161 da ¢ thé trong ho chia ké tir myc nudc diang binh thudng
(MNDBL) vt 16¢ do ha toi da ¢ thé. Tuong ting vdi che do bien doi muc nudc, Xt tac
dong cita dong tham xudt hién trong ném tua phia thugng Juu.

2) Muc nuéc trong hé & cao trinh khai théc thap nhat nhung khong nho hon 0211
muc nude trong than dap lay bang muc nuGe ¢ hé chia

16 hop tinh todn dac bict duge xét doi véi mai doc thuong luu 13 cd (hé 1 nge
nude gia cudng O ho chifa vai we do ha lon nhit ¢o thé, Trong tinh todn xét den lue

thim xuat hicn trong ném tua thuong leu (ng vai diéu kign bidn déi muc nudc o hd
chia da néu 4 rén.
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DGi mai dée ha luw, 16 hop tinh todn cd ban la @ mye nude thuang luu wong ling,
MNDBY, muc nude ha lun 1 cao nhat ¢ th¢ (nhung khong 16n hon O.2H). tham on
dinh v&i su Jam viée binh thuong cla vl thodl nudc.

Truting hop tinh todn dac biét doi vdi ma dac ha fuo 1 mue nude thuong
tuong ng muc nudc gla cuong (MINGC), vit thodt nude bi hy hang.

Neoai ra. khi kiém tra on dinh cia mdi déic thugng luu va ha luu con x¢t 1o hop tai
trong dac bict do lue dong dat hodc dp lye ke rong qua mic binh thudng treng yua trinh
dat co ket

Gid tri cha hé s6 6n dinh t8i thiéu cho phép déi v mii doc phy thuoe vio cap
cong trinh, ¢6 thé tham khao bang 5-1.

Bdng 5-1. Gid tri hé s6 an toan cho phép vé on dinh mdi doc dap dat da K,

Té hop Lai trong Gia tri K, ung vdi cap cdng trinh

va tac dong ’ ! ' ;
: I il ‘ 1]} v

Ghichit:

fotr so fon (K 3 dige 18y cho cde trdng hop e phan chéng thiur cua dap (o0 ey
ngfiieny ) hode nén d.:ip 16 dat sot hode ddt khdng dong clair.
2. Gld i hé sé¥an todn rm dinh ciia tiwdmg nghiéng. Idp bao vé va ga o ¢ i cftng pher by
hing hé sd an todn S dindr cria mdi dée dap.

3. Gick tri tink rodn diuge (K ) ing vén 16 hop cer ban khong duee fon her 1 s K, el
trong hang 51 qud 15%. con dol vor ddp sién cao Ehong gnad 0%,

1 Trong tinh todn on dinh cde bo phin ket cdu cria dap phdl xét déu e dong ededt v ap

fc kd rony di Lie nav K dige iy theo 1 herp déie Bidr

Pé én dinh cia dap bang vat licu dia phuong (dat, day phai duge dam bao trong
moi diéu kién khaj thdc cling nhu trong giai doan thy cong. Vi vay. ngodi cdc 16 hop tinh
1odn ¢o ban va dac biél dugc néu & trén, can kiém (ra on dinh trong thon k¥ thi cong dap.
vi du khi dap méi xay dung duge mdl phan hoge mai thi cong xong, ting v trudng hop
hé chita chira tich nude hoac mdéi tich nude mot phan.

Kinh nghiém thiét k¢ dap dat uén thé gidi cho thay gid trn e sa on dinh (K_) dot
v6i mdi doc thuong luu thudng nho nhat khi chiéu sdu nude o ho chita bang khodang
1/2 - 1/3 chi¢u cao dap, con d6i véi mdi déc ha luu 1a trong dng véi trudmg hop mue
nude thuong luu cao nhat (MNGC).

Vi ring cho dén nay van chua co duge phuong phap gidi chinh tac va tin cay bai
toan &n diph khéng gian. cho nén trong tinh todn 6n dinh mai déc chi k¢t bay 1odn
phiang v gia thiét khor dat co thé trugt theo mél mit phiang nao dé. Mit phang trigt
hién nay duge su dung, pho bien [& mat cong tron (goi la mat trugt hinh ru tr dny va miil
giy khic gom mét $¢ doan thang hgp lal (it duoce st dung han).
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HE s0 dy trir on dioh duge xdc dinh biang phuong phap so sanb trang thai lam vice
thie 1€ cua mai doc vai trang thdi (61 han, dac trung bot sy xudt hién dong (hdi dng st
ti€p téi han tai moi diém trén miit truat (khong, phai mot diém cia mat dace),

5.1.2. Tinh 6n dinh mai déc theo mat tr- gt hinh try tron
Vi gia thiét mét trugt hinh tro tron, bé s6 on dinh chang truot duoe xdce dinh ten
cor 50 phuang winh finh hoe XM =0

Ty
M. ---RJ’L'dL-:o,
£ k
1.
M,

hoic k —
M,

. (5.1}
Trong dé:

M, vi M, tuong Gng la momen cla téng lyc gay truot va chong truot;

. chiéu dai cung truct;

R bidn kinh cung truot.

Thay gld trt cde dat huong vao (5.1), 1a cd:

. dx
[toptee o
- COs 0L

k, - J-‘;____(_jx_i {(5.2)

2 cosa
Trong tinh todn on dinh hién nay si dung mot trong hai gia thiét:
a) Xem khoi trugt 12 mot vat thé nguyén khoi khong tach ol nhaw:
b) Xem khoi trugt ¢om mat 56 ¢ot ding bé rong b (hinh 5-1).

Phuong phdp tinh én dinh theo gia thigt vat thé trugt 13 nguyén khai chi dp dune
cho trudmyg hop mai dde dat déng chat.

Phuong phip chia khdi treot thanh nhiing cét thing ding ¢é uu diém 1a cho phép
¢t bai todn on dinh doi vai mai dée dal khong dong chat (gom cac loat dat khac nhau
va chiu tde dong cia cac néi ngoal lue khidc nhau (nhu (rong lugng ban than, lue thuy
dong. dp e nude o thuong luu vic hg Jou, lye dong dat ap lye k& rong, vov.). do do
tien nay Ta phuong phip duge dp dung pho bign nhal trong thue 1€,

No1 dung tinh on dinh theo gia thi¢l mat trugt hink tru oon véi khoi truot gém
nhitmg cot thang ding ¢6 thé dugc thire hién bing nhiéu phuong phip. Su khdc nhau
gilta ¢dc phuong phéap tinh todn 1a cdch thé hién dai luong g suat phap hicu qua tic
dong irén bé mat trugt.

Vé tong quit, itng sudt phap hi¢u qua trén bé mat truet 6 phuong tic dung so vit
truc x boi goc @ ¢6 the bicu dién qua tng sudt thanh phan trén mat phang (hing diing
o' vimit phang nim ngang o, nhu sau:

| - 2 1 } - o 3.
oL =0 sna+ G cos a1, 8m2a (3.3)
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Enténg
bao nda ™ .

Hinh 5-1. So do tinh én dinh mdi doc theo mdt truet hinh tra tron

a) So da mat ol gdm cde cfl thang ding: by So dé lue tae dung 160 cot dat thu i,
Sudung ky hicu &€= 6" /o', va tgd = 1, /o', 14 cd:
o', — o, cosafcosa + Esina (g 2ted)) (5.4}

The gid tri o', & bicu thic (5.4) vao (5.2) va thay phuong trinh dang tich phan
bing phuong trinh téng ta cé:

.

Z[ aL CON OO |

ki'. )

A DY ol sinaltpur 21ediasieo
LNty ' (7.5
D i Ax/ cos
Trong tnrsng hop chia khoi trugt thanh nhilng ¢ot thing ditng bé rong nhu nhau
Ax = b, cdc lye tdc dung 1én cot v so dé hinh 5-1 b gom co:

G, - trong luong ban chat cua ¢gl dat v nudc trong KE réng dat nél co i
trong ngodi (voi thanh phin thang ding cia ngoai luc 12 ) thi thay
thanh phan tai trong thang ding bang luc cita 1dp dat gia dinh:

E, thinh phan nam ngang c¢ha ngoai fuc e dung 1&én cot dat (eém lue bé mal

vit lge (he tich, khong ké luc thim);

N, =a,b; /cosw, - tong hop lue clia ¢dc (mg sudl 1ep hieu qui trén mat day

clia cot dat xem x¢t;

1, = 1, b,/ cosw; - 1Ong hop luc cla cdc Gng sudt Giep hicu qua trén mat ddy cia

cOt dat that i
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P 18ng dp luc nudc (ap luc k& rdng) trén mit ddy cua oot dat thi .

m

> .ol 3 (5.0
P =P By (2.0)

I - . - s . .
1 dp hie nude trong dica kicn dn dinh:
P, do dir i dp luc ké rdng. vi du dp lue du trong qua trinh dat co ket
Aw, - tong ap luc nudc trén canh thang dimg cia cot dat;

AE' - thinh phan vudng gdc cta phan dp luc dat tae vdi mit nam ngang goc &,

Theo diéu kién can bing tinh hoc cha cot dat thd i, ta co:

12X =0
hay 1 AL ((__J- ) __P”.c_ns o) (ga 1gop i (1|b.(1 g, 5.7)
[ tgutepy, +lge (tgor - 129 )
ZY =0,
G P SOk '\]:,'Lh G botui ~
hay Ia: N, _ (G _Pycosal AEitgri - ¢pbitaty (5.8)

coscr (1| tgoptga),
T dicu kién can bang XM - (0 ¢ho toan khot trudt (5.6) vé cic phan tich RATNT
v the vict

[

> [(G B, cosuitgp 1 b, (1 tgalgz;'}]i A, :
k, = izl — . (5.9)
2 G, sina, + T /R)
i=l

Trong do:
A, - cos o | Hgatge, +ge’ (lga 8ol

f cénh tay don cla luc F, dng v6i tam momen (vai gia thict mat truot hinh

tru 1ron dé la tam 0 cia cung truot bin kinh R).

PE tim dai lugng £ cd thé ket hop gial phuong trinh (5.9) vai dicu kicn XX — 0
cho toan khai truot
L y : e -
YA P sing ) - X =0 (5.1
k=]
Trong thuc t€ khi tinh todn 6n dinh thudng st dung gid thict dai Leong ) 1a khong
déi hoac 1a ham s6 ndo dd phy thude vaoe goc nghiéng o el mil ruot.
Cac gia thict vé & duge s dung pho bién la:
a) Xem & =@ /2  phuong phap R.R. Tsugacp vé tdc dong tuong ho cla lue xién;
b) Xem ¢, = b, trong 6 f - tei trung binh cla gée nghiéng ctia mai doc;
c) Xem & = o, phuong phdp tdc dong tuong ho ciia lue nam ngang hay con gor la

sa do 1inh todn cha G. Cray.
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Phuong phip "ap luc trong Tugng” dua trén nguyén tac so sanh ket qua tinh cia nd
vl két qua tinh theo phuong phdp Taylor khi hé s¢ mai déec m > 2.5 ¢6 thé dac trung
bang hé 56 ap hic hong & = ctgo, (I - cosey)/ sing,. D6 voi trudmg hop nay he so k,
co dang:

220G - Pocosa) g+ oby /eosa,

k,
‘ Y Giosine, - LF /R

(5.1

Co o GEp cin cua phuong phip "ap lue rong luong” khoug ¢6 kha nang dinh pia
dd tin cay cde ket qua tinh (odn cta nd dng vdi cde 16 hop tai trong khace nhau ciing nhu
khi mdi doc vanen khong ddng chat. Ri¢ng trudng hop dudi nén ¢d 1ap dat mém yéu (hi
gid tri he 50 k, tinh duge thudng thién nho.

Vi gia 1hiét trang thdi tng suat mot true (mot phuong) trong pham vi khéi trug
(s do tinh todn clla K. Terzaghi) twong ng 1a & = 0, phuong trinh tinh k, ducc don oldn
rat nhiéu, cu thé i

2(G P cosa) cosaitep, |oib; /eosa; (512

) > Gosine » L1 /R

Cong thic (5.12) ¢4 thé duge rit ra tr (5.9) v6i gia thict ong hop lue tic dung co
phuong song song vdi mat trugt dudi ddy cot, nghla Id xem &/ =,

Phuong phap K. Terzaghi dugce dng dung rong rdi vi no dan gian. Tuy chién. doj
Vol cde mat doc thodi vér hé 6 m > 2.5, phuong phip K. Terzaghi ¢é the cho sai so lan
v¢ phia giam gida tri he 56 k..

S dung s do tinh wodan K Terzaght vdi gia thict Aw, 00 A N Niviporovich di
iap cong thie tinh hé 50 k, ¢6 dang nhu saw,

k, = PR TS0 (3.13)
‘ YGisina; +fF /R

Vai gia thict bién dang truot phang va x¢ét on dinh cho mot doan dap chicu diy
bang mot don vigvi du Im) bidu thite he s6 du triv 6n dinh ciia mdi doc co (heé con duoe

vicl o dang don gtan hon (xem s dé hinh 5-2), ¢y the nhuw san:

j.R ri-’ d[ Z T(.‘ '{“11
v ! i

k, = -
COM, [Redl YAl
! ' no

(5.1

®

Tremg do:
T g suat uép do lye chong truot trén doan cung dt;
T, tny sudl uép do lue gay ruot trén doan df:
Al - chié¢u dai doan cung trust clia ¢ot dat thit n;
n - 56 tha to coa cot dat;

1]
- 1ong chidu dai cung trugt ; 7= D AL

=l
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al
0 &l
MITI, 10 B tin
d &3
"8, 3
N @ ot i ne
% Szl 2
1Y )

AN RN R AR R R AR FERE R LR AR AT
&l 0

.. N p
y Jr-

=

T /
W — e B —e rﬂ-—— E, =,

T

]
b

"‘-{\'

Py s Of'f "
ﬁ P b,
Pk 4 cose,
Hinh 5.2. St do tinh 6n dinh mdii doc theo bai todn phang
vai mdt truot hinh tru tron gom co cdce cot dit thang ding

a) 8o dd 1inh todn: by Sa dd lue 1en ¢ot dat tha e
¢} Serdd ainh rrong lugng bdan than cot dat G

Cde lue e dung ten khoi dat thi nogoém co: Trong leong ban than cha ¢ot dat oo
ke den lugng nude trong ¢ol dat: cdce lue ma s trén bé mit & hai phia cia cot dac'l,
1 dp lue tham & hai phia W v W dp luc dat tir hai phia cla cdc ¢ot dat beén canh
E,va E,, ; ting suat phdp va ting sudt ti¢p trén bé mit trugt o, va T,.

Trutng hop ¢ot dit © trang thdi can bang gidi han, lue t, dat gid i 161 da,

T =o,lgp, +C, (5.15)

Trong doé: . ¢, - goc n@l ma sat va lae dinh don vi trong cot dat thi n.

Néu xem cdc mit phing thang ding 1 mat phing chinh thi T, = T,,, — 0.
Ngoal ra, xem cdc ndi lyc ty can bing nhau nghia A B, = E,,; W, = W, | Phuyong (rinh
cén bang luc chidu 1én trye 0 - O vudng gée véi mat truot khi ¢ot dat thi n & trang thai
can biing gid1 han 1a;

(G, p.byrcosy, o, 0

1 o

hoac: ot (G

W BB, Ycoso (310}

Trong dé: P, - dp luc k& réng rén mat teugt cua ¢ot dat tinh todn. Ap luc k& rong
c6 thé do dp lyc dat & 16p bén trén gay ra. hoic do dp luc nude, ap lue tham hay do tic
dong nao do (vi du lue dong dat).
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Thira nhan cdc mit phiang thang diing 1a mat phing chinh Luong dng val didu kién
khomg ton 1ai s chuveén dong trong d6i gifta cde cot dat, do do:
Gsine, 1, (5.7
Nhu viy, theo didu kién (5.17) thi

o, vl

¥
Trong dé
- wong luong 1he tich cua dit ¢d k¢ dén liiong nude trong dat;
H o chicu cao cot dat.
NEu ¢ot dit gom mat s6 toai dit khde nhau va o6 dudng bio hoa di qua, thi trong
lugng cot dat duoe tinh nhu sau (hinh 53-2 ¢):
" fmd B T
"1 | et I e 1M " A
G,=b(y,h+ v, h'+ yrh+ v h'™), (5.1%)
Trong dé e
7o vh o trong lugng the tich coa I6p dat uén cung & trang thii am W nhién va
trang thai bdo hoa nuac;

h'. h'" chiéu cao twong tng cha IGp dat trén ciing & trang thiai am W nhién vi
bao hoa nudc;

vno D" trong lugng the tich va chiéu cao cia 16p dit nadm gita ¢ rang thii
bao hoa nudc;
e A F— - -8 . - P - . = N
Yoo h" o rong lugng thé tich va chidu cao coa ldp dat ndm dudi cung o rang

thii bdo hod nuoc:
b, - chiCu rong cdt dat thit n.

DE tinh todn duoc thugn i, thuong [ay be rong ot bang R trong dor R bin
: : " .

kinh cung truot.
St dung cic bién doi, bicu thic (5.14) ¢o dang:
Z((}ll o l)nh[])(:{]sunlg(pn f ZC”;”
kK =t . . n (5.1
N G, sino,

th

‘Frong do6 thanh phian G siney, 0 mau o bao gbm ca luc day ruot cla dp hre thdm,
NCu tinh todn thue hién cho thot diém 1 -» o thi P, = w_(w,_ la thanh phan thang
ditng cua ap lug thim);
w, = h,y
Trong do:
h, c¢6l nude do dp tinh dén1am cot dat xem xét:

v trong luong the tich cua nude.
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[aru ¥ rang, néu xét lye tham tich rieng nhu mot ngoai hue, thi cang thic (5,191 s¢
co dang:
N M ) A Ty ~
3G, P.b, yeosatge, 1> e/
I no_ (5.19"

. r
> Gosing, + QT
It R
Trong dé:
€2 di¢n tich ving tham cia toan khoi trugt, K¢ tr mat tegt dén mét bao hod;
1 gradian trung binh coa dong tham trong khoi truot;
r - canh tay don coa lue tham tinh dén tam 0.
Téng 4p hye thim va 4p lyc day néi mong truwig hop thdm on dinh <6 the tink
theo cong thic:
Py =P, +P =vhbjeosa, (3.20)

Trong do s h chidu cao ¢ nude do ap & am cot dat.
N 1 0 [ A

Bo1 var dp fue k€ rong trong dit dinh. néu cong trinh ¢d 1am quan trong lon (hi
phai xdc dinh bang phuong phdp gidi theo 1y (huyet tham ¢d hét. Trong trding hap binh
thutmng, khi ¢t dat nam ngoai pham vi ving tham vii trén mue mude ngam, thi 6 (hé
tinh P, theo cong thic sau.

L=, v a' b/ cos o (221

Trong do: o - hé $6 dp luee k€ rong; h, - mot nita chidu cao ¢ot dat.

Irinh ty tinh todn on dinh mai doc duge thue hién nhu sau:

1) T tam O (chon bat k¥ va tam goi la tam 0)) v€ cung trigt bdn kinh R (chon R
bit k¥ va ddnh 6 1a R ) sao cho cung truat cit qua phan mai déc tinh toan:

2) Chia khai truet thanh cdc cot thang ding bé réng nhu nhau, néu lay b= (IR
thi tinh todn s¢ thuan lot hon, vi lic nay sing, = n. 1/10 = 0,1n: vi du doi vai
cotthit 3 (n=3Ntacdsinag, =3 =01 =023

3 Ddnh so tht ty cie o, bat dau tieeot 0 (eé rue O - O di qua tam oty Nhimng
cot nam phia bén tdi danh <@ (it e lan fvon 131203, nhitmy ¢&t nam phia
ben phai danh sétha e a1, 20 3,:

4) L.ap bang tinh gid ty céc dai lugng trong cong thite (5.19) hoac (5.13) doi vi
mo1 ¢t trong cung ruot dang xem xEt;

5) Thé cdc gid i tinh dugc theo bang tinh todn vio cong thite (5.19) hoac (5.13)
d¢ xdc dinh hé s6 k, v goi tuong ting 1 hé 53 k2

0} Tirtam 0, ¢ cung truot bin kinh R, » R, Ti¢n hanh cdc cong doan tinh todn
2 - 6néudréntacodk,;

7) Tiép tuc v& mdt s6 cung trugn W 1am 0, vdi ban kinh R, R, R, va tuong tng
vOl ching xde dinh hé s6 k. k,, .. k,;

8) Tim gid tr1 k, nho nhat g voi tam Q. Thudny chi cdn v& 3 cuny R, R, R, ¢6
thé tim duogc k., theo xu the cde gid ik, ing véi R (1 — 1. 2. 3). Nhu iy
ing vai tam 0, ta xdc dinh duge cung orugt ¢ k..., nghia 1 cung trugn bat 1o
thidt vé mit dn dinh truot cua mii déc,

93 Chon tam trugt O, va tien hanh cich tinh todn nhir 6 trén ta duoc gid tri k.

[ERITT
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Muc dich cuot cing trong 1inh edn on dinh mai dac 12 xde dinh gid tri nho nhadl
et he ok tinh theo cong thite (519 hoac (3.13). noi cich khde T tim mat truot nguy
hicém nhat ¢6 thé xay ra dé ddnh gid dé on dinh trugt cia mai doc duoe thict k& Muon
vay can phai ldy mot so tam truot O, (i = 12,3, n) twong dng voi cac tam ruol do sdc
dinh cdc gid 1 k; .. Trén cor s nhiing gld i k., m mat trugt ¢o hé s du it én dinh
nho nhat. nghia [a mit trugt ¢6 k.., G0g vai Am O

N
Véi muc dich giam khoi luong tinh todn. cho phép nhanh chéng Gim dugce 1am
trugt bat loi nhat, nhicu tdc gid da nghicn ciu dé xudl cich xic dinh mién chia tam
Oupiner (Ch1 180 xem cde i licu chuyén mon). Dudi day gidi thiéu mét kien nghi duoce st
dung tuong doi pho bién.
Theo V.V. AristopxKi, 1am cia mat truot nguy hiém nhat nain trong mién gidi
han bon da gide Oedba (hinh 5-3) duge xic dinh nhu sau:

Hinh 5-3. S0 do xde dink tim mat traot nguy hiém nhit

Tur gitta mdi doe (di€m C) ¢ hai dutng thang CE va CD nhu Kich nghi ciia
VAV, Tandedp. Tie A v B ding [am tam v hai doan cung tron ban kinh R ¢t nhau &
01 gidirt cita R duge xde dinh theo cong thic:

R=(R+R,)/2;
Trong do: R, va R, 12 gidi han duéi vi trén clia ban kinh cung truot R, dueie 1y theo tv
I¢ chi¢u cao dap H, (bang 5-2).

Bang 3-2. Gia tri R /H ,va R /H,

‘ ! Hé s& mai tr- ot
Tris0 RIH, : - - 5 |
1 2 3 4 5 6
! i
/ . |

Cac cung tron bdn kinh R ¢dt duding thiang CE & "¢ va cit CD & 4", T dicm C
v cung tron bin kinh r - 0c/2. Cung tron nay cat hai dudmg thing CE va CID) trong img

o "d” va "b", Da gide Ocdba 12 micén chida Am mat truot bat 1ol nhat.
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Theo V.V Aristopxki, 1dm mat truot nguy hiém nhit thuong nam wep doan b, i
vily trude hét chon mdt s6 tam trén doan nay, vi du cac tam O, O, O,... (xemn hinh 5- %),
Tién hanb tinh 10dn dé x4c dinh cic gia tei k, doi vdi cdc matl trugt duge vt cie tam
noi trén. Xay dyng do thi gid ui k, tmg véi cic tam O, O, O, T4 xde dinh duge Koo
trén bO. trong truong hop nay tam mat truot nguy hiém nhat 1a O, D¢ dam bao tin cay.
ticn himh xide dinh mét <o mat truot co tam theo phuong vuong géc vai hO & quit (3.,

vidy lay m O v Gl Xide dinh he so K va k, vatheo g b, Lk

1
i i IR (e

k,, v€do thi quan h¢ k., tng vai phuong O, - O.. Theo dé thi niy, (am ¢ gid tri &,
B HI

nho nhat van 1a O, Nhu vay tam O, [a tam ¢6 k,

Tty

Chinh xdc mané, gida ik, chi]a gdn ding voi (i nho nhit k| can tim, boi i
0 tam tinh todn va $6 mat trugl tinh todn déu 1 han ché (thutng chi can lay 5 6 tam).
tuy nhien sai 86 gida k0, va gid ik, nho nhat thue t€ khong 16n do dé ¢é the xem
K, l et nho shil can (im.

baér vir mai dée thugng liru, trudmg hop can quan tam la qud trinh muc nude ho
rit nhanh (toc dé ha muce mirde hé vuot qua 0,3 - 0,5m/ngiy dém) tao ra su chuyen dang
thdam nguoc va khong on dinh tir trong than dap vé phia hd chita (hinh § 43,

Hinh 5-4. So do liee (ddy noi, thiam va dp luc ké ring)
tae dung lén cot ddat khi muc nede ho riot nhanh
I va 2- duting bio hod twong g trude va sau Khi muc nude hd ha xaone.

Theo Bishop. tong ap luc nudc lén ¢ol dit ¢é thé tinh theo cong thue sau:
Pr=(v' + h, - h,a') yb/ cosa, (5.22)
Trong trudng hop nay khi tinh trong higng cot dat xem dat & trang thii hio hod
nuac, com 1op nude bén trén cot dat khong ké dén.
Khi x¢t dén lue dong dat (hi né 1a thanh phin gay trugt bo sung. do dé ¢o (hé dua
luc dong dat vai ddu (-) trong ty 6 cia cong thike (5.19) cu thé nhir sau:
1 I mn-n .
k = . ti (527

DG sme, 1 QT '
R

UG, Pob, Tcosaige, Y
"

Trong do: b, thanh phan thang diing cta lee dong dat e dung 1én ot ddt tinh

todn, bang tich s& gia téc dong dat khang thit nguyén nhan véi trong luong cla cot dat.
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Nhuir vay, biéu thic luc dong dat tac dung lén cot dat thit n co (he dc dinh
nhur sau;

Trong do:

k," gia 8¢ dong dat khong thd nguyén, ¢6 thé tinh theo cong thic:

u

K =k, (1 + 152 (5.24)
H
o diy:
k, hésodong dat:
y khoang ciach tir diém gitia mal truot cia ¢ot dat thit n dén dinh dap:
11, - chién cao dap;
G, - wong lugng cot dat.

Po1 var mai doc thuong lru, té trong dong dit 1a cdc hue quén tinh, vi vay phai
L0 va ol ruong, dal bio hoi nuoc.

Gua i k., sau khi tinh duge can doi chiéu vdi tri 56 hé s8 du trit on dinh cho
phép (heo ticu chuan va qui pham thi¢t k& cong trinh thuy loi hién hianh (tham khao <o
iéu & bang 5-1 via TCXDVN 285:2002).

Biéu kién on dinh duoe thoa min khi:

k<llnin:1‘.|n 2 [k] {%2"\)
Trong do: [k - hé 86 on dinh cho phép, phu thudce vio cap cong trinh.

k;l]llimnin lk]

Tuy whién néu ~——-_- " " 100 > 15%
' [¥]
can diéu chinh fai mat cat dap (giam hé s6 i dée tinh todn) Vi do du uir oo sé BV
lang phi. nghia la cong trinh duge thitt k¢ khong kinh 1¢. Mit khic cin lug v rang,
trong qud trinh tinh todn 6n dinh méi doc di st dung cde gia thiét theo hudng thicn ve
an toan. vi vy treng hop ¢ bict doi véi cde cong trinh cap 11 va [V hé s8 6n dinh cho
phép [k{ Gng v6i 1o hop luc dac bict ¢é thé lay bang 1. tham chi 0,95 (tac déng cua i
dac biet chi nhat thon va trong thoi gian rdt ngan).

Chuong trinh tinh 6n dinh mdi déc dap dat dd duac gidi thicu & phu luc.

5.1.3. Tinh én dinh mai déc theo mat tr- ot phing hoac theo mat tr- ot gdm mot sb
mat phang

Trong trudmg hop b mit truot khong (h¢ v& ticm can theo dang hinh tru tron.
vidu khi trong thén dap hoic ¢ dudi nén ¢4 16p dat mém yeu vdi cutmg do khidng truot
kém, hoac khi xét 6n dinh cla wong nghiéng hay Idp gia ¢6 biac vé méi doc v.v
thi vice ddnh gid 6n dinh cta khai trugt thye hién theo phuong trinh tinh hoc XX = .

D61 vau trudng hop niy, gée nghiéng &' cia tong hop Iue cha cac lue e dong
tong ho gilta cdc ol dat duce xdc dinh bang phuong phap it ket hop 14 ca cic
phuong trinh Gnh hoc hode ¢ he Tay rén co sasardung cac gia thicl
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5.1.4. Tinh én dinh mai doc theo mat tr- gt hén hgp

Trong trudng hop dudi nén dap ¢6 1dp dat chiu hee kém (dal bun, dat mém yéu...)
v nam khong sau thi mat trugt ¢é the di ngang qua 1dp dat yéu nay, do dé tink todn
on dinh nén tién hinh theo mat uuet hiém hop £om cdc doan cung ruot cong va doan
gt phing.

Gia thiét mat trugt chon tuy ¥ ¢6 dang ABCD (hinh 5-3) trong dé AB vi CD 13
cdc mat trugt hinh cung tron, con BC [ mat trugt phang di doc theo lap dat mém véu.

Xem P, la lwe gay truot do khoi dat ABB' 1a0 ra. Tuc chang trugt edm phan e P
aitiy khor dal DCC v lue S eda khor dat ndam giiie BBCC, vong dé S G otae 1
(G rong luong khoi dat ¢d ké nude; ¢ w2 C - gde ndi ma sdt v lue dinh don vi coa IGp

dat mém yéu; 4 - chidu dai mat trugt theo 16p dat mém yéu).

VHIL

. . L r \
WISy TENS

= PNl
H ‘\

fe N i 15

Hinh 5-5. So do tinh 6n dinh mdi déc dap da theo mat triot hon hop

Xét can bang 3i han cia khéli truot theo phuceng trinh tinh hoe %X - () 1a co:
B tS
2
l al

kij

(3.20)

5.1.5. Tinh on dinh mai d&¢ dap theo trang thai img sut bién dang

Thong qua tinh todn (ng suat trong than dap (vi du tinh dng suit dip bang phuong
phdp phin t hitu han} ¢6 thé v& do thi dudmg ddng @ng sudt vi dé thi bicn dang. trong
dd tinh chat vat I§ clia ddt da phai biéu thi qua dinh luat Huk.

Theo xu the phan ba Gng sudt ti€p (con gol 1 (ng sudl cit) ¢d thé so bo vE mit
ot nguy hiém nhat dol vol mai dée dap, hoac v& mal truct cit qua dap va nén trong
truomyg hop dudi nén ¢ 10p dat mém y&u (xem cdc dudng cong diit nét 1rén hinh 5.6 by
Mt triugt ¢6 the khong 12 cung trom mia la mot duémg cong phiic tap nhicu ban kinh.

Phuong phap phan tich trang thdi 1iing suat cho phép nhank chong xdc dimh o
truot nguy hiém nhat (dung hon {2 pham vi mat truot nguy hicim nhaty v tr do xace dinh
h¢ 5o dur il an toan nho nhat ma khong mat nhicu thon gian thir dan.
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A Botardnning iy e

Hinh 5-6. Phan bo duing dong hé s K, = const (u)
va dong iong sudt iép = const (b) trong mat cdt dap

5.1.6. Tinh 6n dinh t- 3ng nghiéng va IGp bdo vé

D¢ on dinh clia tiong nghiéng va 16p bio vé duoe kiém tra theo gia dinh miat truot
hinh tru trdn va mat ruot phang

Trong truemg hop tudng nghicng bang dat (@ sét, dat sét...) thi mat truot hinh try
tron duge st dung dé kicm tra on dinh trong pham vi wong nghiéng. Khi kiém tra on
dinh cua 1op bao v¢ s dung mi truot phing (I6p bdo v¢ ruot theo bé mii tudng nghiéng),
Tuong trnhu vay, mat truot phang duce ding dé kiem tra 6n dinh udmg nehicny ciing
vd1 13p bao vé doc theo mat ticp xdce giita Wwdmg nghieng voi lang tru Wwa & phia sau.

Noi dung kiém tra dn dinh cia tuomg nghiéng (heo mit truor hinh tru tron trong
pham vi tudng nghi¢ng duoe thue hién nhy tinh toan on dinh mai déc voi gia (hict
truot try won néu ¢ muc 5.1.2. Trong muc nay chi gidi thiéu tinh on dinh cua Lomy
nghiéng v 16p bao vé theo mat trugt phang (hinh S 7).

I

K o -

dg

Hinh 5-7. So do tink on dinh twong nghiéng va lop bdo ve
) Theo 1y s6 giira ap lue bi dong (chong gt v ap Jue cha dong vay nuat:
by Theo cin bang Tye X - 0UXY .0,
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a. Khi tinh én dinh (udng nghiéng theo mat truot phing, he so du trir én dinh ducce
xem X8t nhu y 6 gitta ap lue chong truat (goi la dp luc b dong 1) so véi dp lue chu
dong (poi B dp lue gay wuot P) tic dung tir hai phia (rdi va phai cua mat thang ding,
AB(hinh 37 a);

b
1)

r

K )
Trong do:
P Goeos 0teq 1 Gt 4 0.3+ ClcosB, 1 1, cosO0:
B, . () cosO, sinly;
Gy - trong luong khei dat ABDK (khai dal bén phai mat ABY;
G, trong luong khoi ddl nam bén wdl AB céd gid i G,tplp + 0,) 1a nhd nhat,
xdc dinh bang thir ddn vé 0, khac nhau, ¢a biét lay 8, =0
0),- udc nghiéng cla mit trugt so véi phuong nam ngang;
¢ eOC ma sal trong. DAI val vitng UEp xue gilia hai loai dat khac nhaw (hi lay
g1d 1l ¢ nhod;
C - luc dinh. Né&u tinh én dinh cua 1dp bao v¢ thi ldy C =0
[., chiéu dai mat trugt cia tudng nghicéng (1., = BD):
1., chiu dai phan mit nén coa khoi dat chong truot co gid w1 Gaglyp 1 00 1a
nho nhat. Trong vi du & so dd hinh 5-7 a thil.. — BC.
Kic¢t tra on dinh tuong nghiéng hodc 13p bio v& theo mit trugt phang 6 the duve

thue hien bang phuong phip do giai, thita nhan & -« (xem mue 5135
b. Tinh én dinh wong nghicng (hoac 16p biao ve, hodc ca tuimng nghiéng v lop
bao vé) theo phuong trinh can bang tinh hoc £X = 0.
Xét khai dat ABCD (1ap bao v¢ (wong nghicng) ¢ trang thdi can bang gidi han,
I ae tde dung lén khoi dat gom ¢ (hinh 3-7 b).
L.uyc gay ron:
T, = GsinG,
Luc khang truet:
S, = Ntgg = (i cost tgp
Neodi ra. trong thanh phin lue khang trugt con ¢o phan lue 15 cua khot dat ACC

(e VG mat nam negang goc & Dat nén duge xem 1a chic, nghia 1a khong ¢ hién tong
UGt sau xuong nen.

Chiéu cic luc phuong ndm ngang va theo dicu kién £X =0
ta co:

Lcosd + Geos01gp G sinl cosl), =0 (3.28)
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do do;

sintd) coxt), cos’ 0 (e

I G (529}

COsSO
Trong dé:
G, trong luong khéi dar CCBD;
(0, - goc tao boi mat trugt CID so vdi mat nam ngang;
(¢ pde ma santrong el khat dag CC'BIDL
o e et phan Jye I so véi mat ndim ngang, cd biét § = 0,
D¢ dam bao dn dinh véi do du i k, thi phin lue thue & E, clia khéi hinh nem
ACC phai I6n hon luc F xac dinh tir cong thic (5.29), nghia la;
(o)
k, -~ =5>12:15
E
Khi tinh 1oan cin kiem tra truding hop 1am viée bat 1oi cua tuirng nghiéng vi lap
b vE trong dicu kién muc nude hd ha xudng vai (oe dg lom (v > 3 1 5 m/ngd). trong d6
trong luong cua phan dat nam uen muc nude hd (sau khi dia nit) duoe 13y o trang thii
bao hoa nude hoac bao hoa maot phan.

5.1.7. Tinh &n dinh mai déc ha |- u theo diéu kién sat i¢ do dong tham gay ra

T

thagng
bao hos

i
T T

Hinh 5-8. So do tinh todn on dinh mdi doc ha huu vé sai 1o do tham
a) 5. do ludi tham: b So do lue tée dung 1én Khoi dét phan 16 M.

NG dung linh todn 1a kicm tra kha nang mat on dinh cuc bo (sat, tuot, day,
buc..) coa cie phan (o din o doan it doc ha luu dudi tic dong cua Tue tham di ra ha
Jrw voi van toc v = K sinh (K, he so tham cta vat licu o doan AB, hink 5 &), Phuonyg
van toc Uucp tuyén val dudng dong thim tai diém tén mdi doc. VI odu
diem M, n¢u phuong ti€p tuyén cha dong tham tao vai mat nghiéng cua mdi doc poc o,
thi ¢6 the xdc dinh cdc van t5¢ thanh phan theo hudng vuong goéc v6i mai doc v, v e
tuyén mai dée v, trong doé:

v, = vsing

¥, = VCOSL
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Do poc a ting dan trién doan AB (tal A gée a = Ot 3 goc « - 907 cho nen 21
tri v, ciing tang [xem dé thi v, = f(x ) trén hinh 5-8].
Xét can bang lyc cho khai dit phan o tai diém A noi dutmg bao hoa di ra mai dov
ha luu (lat A goc o =0, Iue tham w, = yJ = ysin0, va chidu 1én phuong mai doc). (a ¢6:
Wk ysind), v cosOipep =0

G ysindy vy

hoac tem 28, (5.30})

vy cosl, Yy
Trong do: - dung trong nudc;
¥, - dung trong dét & trang thii bao hoa nude va day ndi;
J - gradian dong tham ra ha luu theo phuong tidp tuven vai mii doc.
trung binh 1ay J = sin0) ;
@ 2OC Ima sdt trong cua dal;

- ede mai doc ha lua so véi mat nam npang.

bicu kien on dinh véi hé so du triv an 10an k> 1 1

vl
T

New xem y, = 1 thitgo > 2 ted,.

f1

5.1.8. Dac diém tinh toan 6n dinh mai dc dap dat da va dap da dé

Noi dung tinh todn on dinh mai déc dap dat da va dap da dé tuong, L nhu déi van
dap dat. su dung gia (hi€l mat wruet hinh try ron hoac mat truot hén hop.

Trong truong hop dap duge xay dung tién tuyén hep thi phai x4t bai todan én dink
khéng gian, k¢ d&n anh hudng clia hai bén by, Theo muc tiéu nay da ¢é nhing nghicn
citu v¢ on dinh dap vart lice dia phirong, xem dap 1a mot kel ¢iu khong gian. nhimg do
tinh toan kha phiic tap nén it duge siv dung trong thue (&,

D¢ on dinh clia mdi doc ha luu dap dd dé so bo ¢6 (thé xdc dinh theo cong thic:

k, = Tap/ Ten (332

On dinh chung cua dap vat licu dia phuong vé trugl ngang theo miit nén tharomy
dam bao. 31 vay trong phin idn trdng hop khong cin GEn hanh tinh todn kidm (i,
Ricng truomg hop ddp e vat licu chang thdm loat man chan nhw trén hinh 3 9 can kicm
1t truont theo mat nén theo cong, thic:

- 2
~ y(bHy v 051 ctga)
0,57

Trong do: - hé s6 ma sdt coa da do theo bé mat nén;

k (5.327)

hi

.7 dung trong nudc va dung trong da dé:
b - b rong dinh dap:

H, - chi¢u cao dap;

m - hé 56 mai doc ha luu, m = ctga.
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Ha

e %%

W L

A

Hinh 5-9. So dé tinh todn on dinh truot cria dap di d6 c6 men chdn

5.2. TINH TOAN AP LUC KE RONG
5.2.1.T6ng auat

Ap luc ke rong xuit hicn rong dat hat vét do sued k¢t cham xay ra o thoi ki thi
cong khi chiu tac dung cua cie ngoai lue nhu trong luong cia 1op dat bén e, ap lue
nude o thugng luw hode lue dong dal vov.. (doi voi dat hat o nhy cat, ¢t soi... do h 50
tham ldn, kha nang thodt nudc Idn nén ap luc k& réng ti¢u tin nhanh ching 1 = (1 trony
khi d6 & dat hat s¢t thdi gian ticu tin dp lye ke réng vé 1y thuyét ¢ thé 1a vo chng (= -,
vivay chi tinh dp hre 1ong trong dat hat sét).

Vice tinh ap lye k€ rong trong cde loai dat sét cdu tao than dap, 16i gida, tuone
nghicng hodc o dudi nén dip dat va dap dat da chi thue hien cho tudmg hop dat bao hoa
nude véi mike do am G = 0,85 va ¢d he ¢ tham K, < (52 10)10° cmys.

Theo CHull H - 53 - 73, ap luc k€ rong phai ducc k€ dén khi tinh 6n dinh mdi doc
va lin doi véi ddp dat dap va dap dat béi, dor vai 19i gilta vit luong nghicng clia dap da
do hay dap dat dd ¢é chiéo cao trén 40m. DoQ vdi dap co chicu cao dudi 40m. vice xdt
ap lue k¢ rong duoc thue hién trong cac truong hop sau:

ab Khi b hode do dat trong nude:

b) Khi dap dap bang vat li¢u {t tham nudc;

¢} Khi trong nén dap cé loai dat sét mém déo. déo chay hoac ¢6 trang thit sét chiy.

Hi¢n nay thuemg sir dung pho bicn phuoag phap 1lorin VoA € tinh dp hee k& rong
theo 1§ thuyel thim e6 két. Phuong phap nity cho phép xét dén tinh khong déng nhat va
di hudng e dat cling nhie cic tinh chit dic trung bién déi vé dd nén chit va do tham
nude cua dat rong qud trinh ¢6 két, xét bicn dang theo qui ludt bat ky cia oot dat, xét
moi trudng dat ¢ hinh dang bat ky dudi tdc dong cia tai trong ngoai va diéu Kicn bicn
thay i theo thai gian.

Ngodl ra con ¢d phuong phédp tinh dp huc ké rdng trong 181 dap theo cich giai hai
todn nén dat ba pha co ké dén tir bién clia ¢dt dat.

D01 voi moi trudng dat ba pha khi nén trong diéu kién bien dang phing. ¢6 (hé
giat phuong trinh vi phan ¢6 két bang phuang phip sai phan hitu han. C6 nhidu chuong
trinh tinh dp lwe k& rong trong than vd nén dap trong thoi kv thi cong cing nhu vin
hanh cho tdi khi chuyén dong tham tré nén 6n dinh.
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Vin de ¢6 ¥ nghia thue tién la sy phan bs &p luc k& réng trong i dip cao (dap da
do) trong giai doan xay dung v thai k¥ khai thac van hanh.

Vien Nghien edu thuy lgn Lien bang Npa da ¢o 101 gl cho phuong tinh vi phan
¢ ket dat ba pha & dang khcp kin, dp dung cho qua trinh ¢& k&t el 16i dap vai via thict
co sy ueu thoat mide theo phuong ndm ngang trong thini ky dir ¢ ket Trong truding
hop nay dp lue k€ rong ¢o the duoce xdc dinh ¢6 3@ dén tdce dong do trong lugng khoi
ddl nam ben trén tang dan chidu cao theo thoi gian xay dung véi mol (8¢ dé nao dé.
ngodl ra con ke dén diéu kién bicn thay déi do tich nuc & hé chia {thay dob ham
dp luc). Ciing ¢6 the ké dén sy thay déi tinh chat co 1y cia dal theo chiéu cao.

Dicu kign cho phép xét bai 1odn mot chi¢u (icu nude theo phuong mim Ny
duge dp dung doi v6i cde 16i mong. khi 24, < 0,5 11, trong d6 7, chicu rong 13i o ma
ucp xice vai nen; 11, chidu cao dap.

5.2.2. Tinh ap luc k& rong theo ph- dng phap d- dng cong nén
Day 1a phuong phap don gian d¢ xdc dinh gid ui dp luc k& rdng Ion nhil {1 = ()
dGL vai mai trudmg dat ba pha do Hamilon 1.V va Hilf D.U dé xuat. Phuong phap
dua trén gia thict can bang ap lue k& rong ¢ pha 16ng va pha khi trong dicu kien dal dag
o h¢ thong kin
Dudn tie dung i trong tir moi phis, qud trinh nén ddt chi xav ru do khong khi hi
nén. Xem rang nhiét do moi trudng khong thay déi, cd the su dung dinh Tult Boy Mariol
cho pha khi trong dat PV = const (P - 4p suat trong pha khiz V - thé tich khi), cho nén:
P(ex +Pe) = (I, + P (g - 8¢ + Bey) (3,33
Trong dé:
P, - dp swat khi toon;
PLdp sudt trong pha khi 16n hon dp sudt khi i do hien tiwong nén the tich
e dat;
gx - hé sd rong cla dit chi tinh cho phéan k& réng ¢6 chita khi:
&, hé s6 rong cla dat doi van phin k& réng chifa nue:
Bz - do thay déi hé s6 réng clia dat sau khi tde dung ngoai luc:
B he s hoa tan khi trong nude, 1ay bing 0.0245:
fir,  luong Khong khi hod tan trong nude tinh cho mot don vi the tich dat.
Tir cong thite (5.33) tim dugc:

R I’ on
Py o

. . . (530
£y e Pe,

Ap luc ké rong khi thé tich khong khi trong ddt bing the tich khi hod tan
Be s ) i

BEI'[

Bicu thic (5.35) ding dé xac dinh dp Iue trong pha khi clia dat.
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5.2.3. Tinh ap lyc ké rong theo ly thuyét tham c6 két
VoA Florin trén co 8¢ thiét lap phuong trioh lién tuc cho moi trutng dat ba pha da
tim dugc phuong trinh ¢6 két doi vai dicu kién bien dang phiang nhu sau:

S i ST § I 'H "'|

Ko o« | K {5.30)

Trong do:
& - hé s0 rong;
3 hé so nén thé tich cha pha khi:
P, ap luc ké rong;
K, . K;  hesa tham theo phuong ndm ngang va phuong thing ding;
H - ham s6 cét nudc;
t - thoi gian.

Bai toan tham phang ¢ thé dua vé bii dn thim don huéng neu xem dong (ham
chi di theo phuong ngang (K* >> K*). V@i gia (hidt ndy (sai s6 khong lon khi tinh oin
cho 101 aifta v tudmg nghicng) Nitriporovich AUA v Tsubunich 11 da thiét 1ap bicu
thue tinh todn dp luc kC rong trong mat cat nam ngang | P, (x,y = const)].

a) Truomg hop ngoai lue la tai trong dat bén trén (hinh 5 10 by

al &l ¢
v
VISEERY
. e jh N .
# i A . :
G > ks 1 i R
' 1imm:u||m 41601 I ol i s 5
J [ | —
| A £ 1
[L/V 1 "nh__
7 N " &
[+

Hinh 5-10. So do tinh dp luc ké rong trong 15i dap
a) S0 dé 161 b) DO (hi phat trién 1ai trong do tang chiéu cao dat dap;
¢) Dé thi tich nude & hd chia.

Neu tai trong tir trong lwong than cdia 10p ddt dap ben trén bicn doi theo mol 1og
do nhit dinh rong e doan tht cong, v du bicn doi déu (v = constl, thi dp hue k& rong
do trong lirong cua da dap G tren P,‘\-l (%) o thai dicm t bt Ky san khi ket thaie thi cong
¢ the duge xac dinh theo cong thite sau (hinh 3 10 b):

4 | I 2 vl x) _
P.S(x.l)= —uuz Nk B R T A (5.37)
U 21,
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Trong dé:
o hésodpluckérong, =P /P
P, L trong tan phin tic dong 1én 16p dat phan 16 xem xEt:
U toc da tang tal rong. U= v, 11, /1,
¥, - dung trong cia ddl am udt;
H, chicu cao dap;
t, - thin gian thi céng 10i;

f, motnia chiGu rong 101 & da cao y k& trday dap (hinh S 10 ay;
_ MK U )
’Yna

(5.39)

_ (P b Y
F - v (5.40)
(1% 1 (1]‘ TR e Y fa

‘irh
Trong do:
k, hé sd tham cua vat ligu 10i;
&, gid tri trung binh cta hé s6 rong;
¥,- dung trong nudkc;
a  hé s0 nén chat clia dat, xdc dinh theo dudng cong nén;
I dp sudt khi
V. - th¢ tich ban dau cla khong khi trong mot don vi (hé tich dat;
1.~ thal gian th cong 161 dén do cao v.
Céc dae trung 2, K. £, a duoc 1dy thay doi theo chidu cao 61, hing wid tri trung
binh clia chiing khi thay dol tng sudt nén trong cot dat tr O dén P — v (11, v}
b) Truomg hop tiac dong do tich nwde & ho chaa (hinh 510 ¢
Ncéu mye nude ho chita dang tir tir, dp luc k€ rong do tde dong cta dap luc nede
Pe tai thoi diém bat ky 1 sau khi két thic qud trinh tich nude dude xace dinh theo cong
thue sau:

{ 3

PLix.ty v j_-_([q Lo ) d-mx
l 2, s

m(a’ X)

I(l) . :
2‘ By

= ¥

i Y . |
A P ¢ il by >

1)

(5.41)

Trong doé:
v - 10c do dang nude & thueng hea dap. v < 11 /a1,

afi)y — | khiila so chan, adiy - 20 khii Bso e,
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Ap lue ke rong toan phan P, do rrong luong khoi dal bén wen v tie don 2 cha ham
COL e tao ra o that dicm bat ky duoe xde dinh theo bicu thite (3 hop tac dong sau dav:

. <t
Po= P (1 Py (5.42)

Thanh phan Plpi trong cong thie 542y ké dén do giam ap lue k¢ rong trone cic
IGp dat nam dudi doé cao imue nude & thuong luu do anh huong caa lue day nor Gii tri
Cuit I)l:\' dige xde dinh theo cong thite (5373, rrong do lay dung trong dit & trang thii
day noi.

Cic cong thite (5.37) vA (5.41) ¢6 thé sir dung dé xdc dinh gid tri dp lue k& réng
trong thai ky thi cong hodc thii k¥ tich nude & hé chia véi thoi didm t, nho hon t. hoac t,
Trong cac trudng hop nay xem cong téc xay dung hoac tich nude kél thic & thai dicm [,

Do tinh hot tw nhanh cia cic him chudi (5.37) vit (3.4, ¢6 the ¢hi can iy mot
hoac hat 56 hung diu coa chudi. Khit > ., dp lue ké rong tré nén 6o dinh (ap e du di
ticu tin het) viv cice cong thiic (5.37), (5.41) <6 dang:

lim P 0 (5.43)
1 »r
. { - x
lim Py vy, ’N- (g Ly,) (5.4
21,

Nhir viw ap hre ké rong I’: phan ho rén mat et npang cua 161 theo qui e
tuyen tnh thay doi e gia ol 10 vy, 00 L) - 7, (10 v) 6 canh thuong lua (x4
déen gid tri P = 0 & canh ha luw cla 16 (x = /.

Trén hinh 5-11 giGi thieu do6 thi cdc dudmg dong dp luc k& réng trong i5i dap o
thei diem ket thic xay dung do 1dc dong cila trong luome han than 181 vi khi 6 ké den
ap lue nude & thuong o,

o 4IINRD

Hink 5-11. Puong dong dp luc ké rong & cuoi thoi ky xay dung 16i ddp (don vi: MPa)
a) Do trong luong ban than cia dat: b) Do dp lue nude & thuone luu:
¢1 Do trong eong ban than cia 161 v dp lue & thuong luw.
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Néu chidu rong cia 161 J6n hon mot nira chidu cao 181, hoac oian b than dap ducc
cau tao bang dat dinh, thi dp lye k& rong & diém bal ki vai toa do (v.x) vio thoi didm
k¢t thiic thi cong duge xde dinh gdn ding (heo cong thife sau:

oML x) o e
P, =y, (H, - visin- 7 (513
K 3 5

[

Virang cong thiic (5.45) khong ¢t deén suco kécoa dat trong g doan (hi cony,

do do gia e P tinh dugie s€ ¢ do chinh xde cang lon khi théi gian thi cong cing ngan.

5.3. TINH TOAN LUN O BAP BAT PA
5.3.1. Tong quat

Lin cua dip bao gom lin cua ban than dap trong qua trinh nén vat icu than dap
vi ldn nén.

Muc dich tinh ldn Ja d¢ xdc dinh tong khéi lugng vat licu can thict cho thi cong
dap va cao trinh thi cdng dinh dap cling nhu cdc bo phan cau tao cta dip.

Ngoai ra, tinh lin con cho phép xde dinh Iin khong déu & cic bo phian khdc nhan
Cla dap d¢ ¢6 bicn phap xir Iy trong (hisi k¥ thi cong. trdnh hiu qua hin khong déu o
the phi viv tinh todn khei cla cong tinh, 1ao dic¢u kién cho sy hinh thanh tham cuc bo
tang cuding o cic mat cp xiic, hode tao cde vet nit Taim giam khi nany chiu luc phai
hap giira céc két cau.

Theo ticu chuan TCVN 4253 1986, tinh lin cia dap dat va cong (rinh Uén nen
khong phai la dd can tién hanh déi vdi hai loai nén: a) Nén didl khong dinh v nén
dit dinh ¢6 C™> 4 (C" - hé 56 mic do ¢6 két); by Nén dat dinh o6 C" < 4 v nén dit o
tir hién.

Theo CHull lI- 53 - 73, tinh ldn can thuc hi¢n d&i véi dap ca chiéu cao 16n hon
40m. Vdi dap ¢d chiéu cao nho hon 40m (inh lin dioe tién hanh néu dap duoce &y
dung bang vt li¢u it thdm nude (dat dinh) hoic khi ndn 13 dat sét mém deéo. deo chiy vir
sCt chay, hodce doi voi dap béi va dip dat thi cong do trong nude. Nhimg truemy, hop
khic o the tinh dir bdo lin bing cic cong thite gdn ding.

Tinh Iin duge tién hanh doi vdi cac mat cit ngang dic trung cda dap theo mot s6
miit thang diing di qua cdc bo phéin cong trinh ¢d cau tao vat liéu khiac nhau, i du 16i
gifta, tuong nghiéng, khoi tra hinh ném vov...

Trong thot k¥ thi cong vaovan hiinh bén canh hicn wong Lin com 6 the xay m s
chuyén vi ngang va doc ctia dap hoae bo phan dap. Viee du bdo chuvén vi ngans
thiwomg duov thie hign theo cde i Ticu quan trac thye 1@ doi voi cie dap o6 ket cau

trong (o va duce xay dung trong dicu kign tuong i,
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Ihee kinh nghi¢m. dé bicn dang (lin. chuyén vi ngang) cua cde dap dat dd va dap
dd do phy thude vao rat nhidu véu 16 nhu: loai va vi tei cia k&l cau chong tham
(6 giita, tung nghiéng, v.v..). mic do dam chit v 1inh chat bicn dang cia vat licu.
cdu tao than dap, kha nang bien dang cia nén, do dac coa hai b, L trong neodi. thii
SIUIL V.V

B¢ dinh gid sar bo bien dang dimg (lan) coa dinh dip ¢o the sivdung cdae bicu 1k
Kinh nghrem duwiren ciac ket qua gran trac thue 18 doi v cong riinh.

Vi du dor voi cac dap cao, do lin cra dinh dap S ¢o the xde dinh theo cong 1hue
kinh nghiém duge st dung khi pho bién cia Lauton vt Lester, thong qua phan tich xi
Iy 0 li¢u cua 25 dap xay dung trong giai doan 1941 - 1962, nhu sau:

S=00011," (5.-16)

Trong do: HL chicu cao dip, tinh bane mét.

136 lin cua ¢de dap thap va trung binh thudng kheng vuot qua 1% chidu cao dap.

Do chuyén vi ngang clia dinh dap bang vat licu hat Idn (da dé) (theo chicu vuong
£oc vai true dap, twy thude vao su dao dong mue nude & hd chita. ¢6 the didn ra theo
hudng xudi theo phia ha luu hoac nguoce 1en thugng luu. VE gid 1ri tuyct dai, do chuyén
vi ngang nhd hon chuyen vi ding v thudng bing khodng 0.3 0.5% chidu cao dap. So
hor co the By gdn ding (hicn vé an toding do chuyen vi neang cua dinh dap by dé fin
cua dinh sau khit hoan thanh qud trinh tich nude & ho chaa

Do chuyén vi doc theo truc dap ¢6 thé xay ra do hin khong déu theo chicu doc
cong trinh (phu thuge vio hinh dang tuyén va cau tao dia chat doc tuyen). do dnh hudng
qud (rinh dicu ti€t ho chiia (tich vi x4 nude L ho chiia). hode do tée dung done dat.

Theo tai lidu guan trac thue t€ & cdc dap Inferilo, Ser - Ponson, Gepateh va cie
dip khic, cic chuyen vi dién ra nhu saw: & kho vye [6ng s0mrg ¢ hién teong nén. con ¢
ving cdeh bo mat it 1a kéo, do dé doi vai gid tri Gng sudl kéo nhdt dinh ¢6 thé gay nit
trong bé phin chong tham bang dat

LLuu ¥ rdng. tinh todn dy bao bién dang céng trinh phu thude vao chicu cao dap la
bal todn gan ding. bdi vi & day khong xét tinh chit bicn dang cia var licu va véu 18 this
glan. Ngoai ra, kht su dung cde 1ai lidu quan trac v¢ dap ¢6 cling két cdu vadicu kicn
lm vige can chi v dén phuomg phip va phuong tién thi cong.

5.3.2. Tinh toan l0n cua dap hodc cac bo phan dép cdu tao bang dat sét
Theo TCVN 4253- 1986, do lin cudi cling S cla comg trinh trén nén dat dong chil
va khéng dong chit (theo dicu 7.9.1) duoe xde dinh nhe sau:

a) Doi v6i bai todn khong giun, theo phuomg phap cong 16p trong pham i lop chin
nén 1l

iy & o b,
$.0,8. 0 SO0 (5.47)

gl i1



www.vncold.vn www . vncold.vn www vncold.vn

B - PAP DAL DA 387

Trong do:
I3, v, modun bién dang trung binh va quy déi cua tean bo K5p chiv néne
n - 56 l6p duge chia ra d¢ tinh todn (rong tang chiu nén;
o, - (inyg sudt phap cia 1&p thi 1 do cdce tai trong, va gia tai gay ra:
h, chi¢u day top thi i

F o modun bién dang cua ldp thir i,

. o < . I I
10 Hin ¢t than dip duge dce dinh theo cong thie (5.47). trong d6 gia tr (.8 \”‘
“Lll]

[ay bang 1.

b) Péi vai bién dang phang cia nén dap dat - theo phuong phap cong lop

Theo CHull 112 53 73, tinh lin d6i vdi dap hodc cdc bd phan dap biang dat st
duge thue hién cé xé dén dp lue k€ rong.

2o lin & thoi diém bat k¥ cha thdi k¥ thi ¢ong va van hanh duge xac dinh theo
cong thifc sau:

- K . .
. - & 19
Sy 2 AR P (5.48)
) Pl bEy

Trong don

K. - 56 thii tu cta Idp phan & duge xay dyng o thoi diém (.,

Ah - chiéu day lép dat phén 10;

£,. £, - he %0 rdng cla dat xdc dinh theo dudng cong nén phu thude v g
sudt nén trong cot ddt 3 16p tht i. dng suat acn o cor dar duage Ly
bang hicu sd Gng sudl oan phan (longy ie di dp e K& rong o (hon
didm 1, 12 idng suit tong duoe 18y bang tich so trong luong ricng cua
dat nhan v6i chidu cao 1dp dal nam trén dicm tinh todn, dp huc k& rong
o thai diém bat k¥ duge xdc dinh theo cdc cong thiie (5.37). (5410

5.3.3. Tinh toan lun d&i v6i cac bd phan cau tao bang dat hat Ién trong dap dat da
va dap da do

DG lan ciia ¢dc b phan cdu tao bang vaL licu hat the trong dap dat da vivdap dd
dé trony giai doan thi ¢dng va van hanh phai duge tinh todn trén co SO thi nghiém nén
vl lieu co ké dén yCu t6 thoi glan.

Theo s6 licu thic nghiém va quan trac thue t&¢ vé lin o dap ddt dd va dap di do.
trong da s& trudng hap ¢ su quan hé tuyén tinh gilra bicn dang cua dat hat tho i dng
suat v quan hé phi tuyén gifta bicn dang v6i than gian.

Phuong trinh trang (hdi cua dat hat tho trong dicu kién khong cho phep n hong.
mé G quan he bicén dang phy thude vao thisi gian va ing suat tac dong e thist o g tri
khong doi theo thai glan, ¢ dang nhu saw:
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Trong do:
¢ hicn dang wong déi;
¢ - ung suat thang dimg, dom vi MPa;

t o thoi gian;

www.vncold. vn
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(3.4}

8, & - cdc tham s6 thue nghi¢m, dic trung bicn dang ¢é tinh (i bign, ¢ don vi

[2 O {MPa - nam) va 2 (MPa),

Str dung bidu thite (5.49) ¢6 thé giai quyéet duoc biai todn vé bicn dang ding (lin)
trong khat dat hat 1on ¢6 k¢ dén i hicn duéi tic dung clia tai trong phat rién din (theo

lép ditp tang dany hoac khi ¢6 tai trong (e thei

(khi do vat hiéu do trong leong ban than

var hiea, Lot giar duge rit ra wong, d6i phit hop véi thge nehiéim teén co sa pid thict 1ai
trong thay déi theo nguyén tic cong dén, cho phép mo ta tinh tir bicn coa dat hat tho,

Néu xem rang dap duce thi cong vai 16c do (cudng do dap) khong doi. chuyen v
dimg & muic v bal k¥ cia ¢dng trinh vio thoi dicm ( duse xdc dinh theo cong thire:

SR b
Sv] v . l . !(l l\- ]} i ”I'll -
o n\i‘,‘ ) s )
V'O - .
~——(AlnA BInB+ClnC (Inb) (5.50)
WA
Trong dé:
v= o/t tocdd ting Gng sual thang ding, MPa/ nam:
1 thot gran kéo dai cua giai doan xay dung, naung;
{, thor gian xay dung cong trinh dén do cao v;
t, =t T;
v - lrong luong néng cua dat, N/ m';
A+ 0 tnB=020C 0421,
Vao thoi dicm ket thiic xay dung. 1 - T
L I v S o«
Sepoov| L D gy e A BInB CInC 0n ) (550
I'_1.1 A ) ":’}..'

Trong dé:

A BT r._\,);lé 04 3T,

15 Iin 1on nhat sau giai doan xay dung ting vai diém <6 Llung do v, tong dd
dS,, /d, = 0. Bicu kien ndy duge thue hign khi v = 11/ 2. Nhu vy, dé thi lin cia
ddp sau khi hoan thanh xay dung ¢6 dang dudng parabol véi diém cuc dai tai y = H/ 2

{xem hinh 5-12 h).
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b)
Ho, M ¢
| S,.cm
1 . 50 T — T
! S S8 ' an - ! //-er_‘_
'lq\ (l !
> 7
B2 i A . i0 - AR -
A /4 Mz ,
& ). N 20 il =L
- /2 0K P s S ]
r = ]
20 = S 10 el
0 Laere l i | —

{inh 3-12. o thi lan o dap da do
a) Mac cat ngang dap Infernile:
by Phén bd chuyén vi ditng (1dn) & cudi thin ky xay dung:
¢y DG I van hanh o dién M, va M,
Pudng lién néd 1a 58 ligu quan tric thue &
Dueémg divt nét 1a s¢ licu tinh todn,

10 1in & dicm bt ky cia than dap chi tinh cho thivi gian van hanh dudic (he hicn
bang cong thic sau:

0 LoV - - -
Ses v—-y/n| | t, -----1--(;-'\1n A Ao A Bl BinBy (5532
¥y, 77 X 0" "f}'?
DO nén oan phan (do lan tong cong) clia @t ci cde 16p vat lico dip dap & than
dicim hoan (hanh xay dung T, bing:
T B
. I 1 TH () v :
S, \_,{ et Do Y om0 ) BaaB |G
I‘l .i“./, 2 A A

Cong thirc (5.53) ¢6 th¢ duge su dung d¢ chinh xdc hod khoi luong vat licu
can dua vao cong trinh dng véi do chat ban diu nio dé dé cuot cling dat cao do thict ke
o dinh.

Céc tham s0 tinh todn hién dang F, 6, & duge xdc dinh theo két qua xu 1§ 6 licu
thuc nghiém ¢ng v6i mai leai vat igu. DSI vai tinh todn so bo. cic dai egng, E,, 0. 3 ¢6
thé ldy theo ket qua quan trac thue & di qua xir 1V vé bién dang ¢ nhiing dap thic 1 ¢
dicu kicén twong tu.
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Trang nay dé chén bang ngang & cudi file, sau tai li¢u tham khao
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s r - - ~ T k) - ~r -
5.4. TINH TOAN TRANG THAI UNG SUAT - BIEN DANG CUA DAP DAT DA

Theo CHULT I 33 - 73, dot van dap edp 1 va 11 ¢6 chicu cao tren 70 m can ticn
hanh tinh todn trang (hai dng suat - bien dang. K&t qua tinh woan néi trén duoge sit dung
dé xdc dinh do 14n va chuyén vi ngang cila than dap, tinh toan su ¢d kKEt cua 16i vi tuong
nghiéng bang dat dinh. dinh gia cuong do vi do dn dinh clia than dap ndi chung,

ITien nay trong tinh todn trang thai ving sudt bich dang cia dap ddt dd thutmg si
dung phiromg phip 6 hoiac phuong phip co hoe cong tinh dé il cic priucng trinh mo
tsu dao déng cta mon tding licn tue. Phuong phip ding pho bicn 13 phuong phip
phiin 1 hitu han hoac sai phan hitu han. Dang phuong (rinh phu thuoe vio dicy Kten Lium
vi¢e cua cong trinh duge xem x&t trong tinh todn.

Trang thai dng sudl thye 1€ ctia dap bao gom thanh phéan 1inh v donge. DU anh
hvong tdc dong inh va déng lyc & nhitng diém khdc nhau cia dap vio thoi dicm nhat
dinh nao dé ¢ thé xay ra mot trong cdc trang thai sau day doi vdi dat: chua dén a1l
han (dudi gidi han), gidi han va ngoai (sau) gidi han. Cic bicn dang dur {khong phuc
inol) duge hink thanh do su tich ud bicn dang rong glai doan gidi han va sau giai han.

Trong truong hop co tac dong manh cua lye dong dat, viee tinh toan dap cang iné
nén phiic tap do sy hinh thanh cdc bién dang du va su phd v& quan hé thong thutmg giiia
ng suat v bien dang. Vi vy can phan biét ba khu vye lam viée ¢tz ¢ong trinh.

1Y Tuong tmg vé1 giai doan lam viée dan hdi khi xung lye nhe;

2) Khu vire (wong tng vai sy xudt hién (rugt trong moi teudng rdi val cac bicn

dang Ion trong than dap:

3) Tuong dng v@i méi wrudng i, trong do xay ra hién wiong nén qua mic clia cic

hat tao cho ddp ¢6 do cing ting cuimg.

Dot vdi hai truong hop sau, quan hé gifta bicn dang viv tng suat 1i phi tuven. (Ja
luat phi tuyen co (thé duge xic dinh bang thi nghicm.

Tom lai, d¢ tinh todn trang thai Gng suat bicn dang clia dap dat dd cin phai thict
lip dugc phucng vinh co hec tong quat cla moi trudmg lién tue bao gom cde phuong
trinh chuyen dong va phuong trinh lién te. Phuong trinh trang thai déi vai ddl xem xét
s¢ khép kin hé cdc phuong trinh tinh todn.

5.5. TINH ON BINH DAP DAT DA CO KE DEN LUC DONG DAT
5.5.1. Téng quat

B¢ danh gid v¢ do on dinh déng clia dap dal di thuomg xdc dinh i trong dong dal
vd xem né la tai rong bo sung vio 1o hap tai trong tinh gay (ruct. Trong trudng hop
nay, bicu thic he $6 du trir 6n dinh cha cot dat truot ¢6 dang:

M.

[

K, e (3.5
M, M,

Trong dor MMM momen cia cde lue chang truect, ciae Lie pay truot i e
déng dat, tae dong 16n ¢ot dat.
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Tar grong dong dat S duoe xdc dinh bing cich nhan gia e dong lue 3 (theo ty
¢ cua gia toc trong luc g) o dicm tic dung lue vifi trong leong tuang ting cia oot dat (o6
ké dén nude trong dat).

Gia toc dong dat o diém k cha dip duge xde dinh theo cong thic sau:

I-I] R
S, \.'Z(S:L Y {3.55)
il

Trong do:

n - 50 dang dao dong dugc k€ dén trong tinh todn;

S.  eia tée dong dat véi nhip dao dong thi i & diém k, S'i;k duce xdc dinh
bang edch gial phuong trinh dao dong cudng biic cia cong trinh theo so do
tinh 10dn Jua chon. 8o bd <6 the tinh theo cong thiie sau

5, - Qmk, [ (3.00)

Trong du:

Q, - trong lugng phian céng trinh tinh cho diém k;

m  he s@ k¢ dén diéu kién lam vige dac bi¢t cha cong rinh thiy,

m = 1,3 doi vénr dap dat dd cap 1,
m — 1.0 dai v cdc cong trinh cap 1T+ 1V

ki hé so dong dat, k, = 0025 : (L100 tng v6i dong ddt cap 7 = 9
néu dong thisi k& dén thanh phdn nam ngang va thing dimg cia hre dony
dét thi b so k, duge nhan vdi cosa (¢ goe tao giffa phuong cha luc dong
dal voi mat nam ngang);

pv - he 86 dong hoe phu thuge vio chu ki dao dong ban than cua cong Irinh:

1, h¢ 5o phu thuoe vio dang dao dong ban than ciia cong trinh (chi 1iét xem
chuong tai (rong dong dat clia phan “Nhimg vin dé chung trong thiét ke
cong trinh thuy™),

Bé xdc dinh cdc dai lugng [ va my trong cong thiic (3.50) can phai g phoony
trinh dao dong (e do coa dap.

Chu ky dao dong ban than theo phuong nam ngang cia dap bang vat licu dong
nhat chicu dai /. theo dinh va chicu cao H tng v&i tuimg hop £, > 411, duge xdc dinh
theo ¢ang thee:

21

T, (5.57)
a.c

iCs
Trong dé:
T - chu ky dao déng ban thin theo dang thi 1
4, h¢ so (nghiém cua ham Bessell), ldy gid tr 3 biang 5 4
¢, ¢ dd Jan truyén séng neang trong vat liéu dap, lay gid ti trong cde ti
ltcu nghién cdu thue nghié¢m vé tae dong nd.
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Bdang 5-4. Gid tri hé s a, doi véi bon nhip dao dong bdn than

Sc.‘i.n.h'gp dao dong a

! 6 nhip dao dong [ a
: . !
. o] |

Khi dip ¢ dang hinh ném xay dung trong thung liing hep, nghia la /, <1 11, cic
chu k¥ dao dong duoe xde dinh ¢6 k¢ dén hinh dang thung ling (gdn ding) theo cOng
thiic saw:

T. I . (:3‘18;

o
N a )i

Trong dé: i =123 . n j=1,3.5..

a. @ - nghi¢m cua ham Besselli dé xdce dinh chu k¥ dao dong ban
théan theo phuong doc va ngang cia thung ling.

O day P =1/ /- chidu dai dap theo mat day (hay chi¢u rong cia thung ling o
uen dap); dot véi thung lang hinh tam gidc 1’ = 0, vdéi thung ting hink chir nhat I° 1.

Trong trirdme hop Unh dao démg ban than déi vai dip vt licu dia phuong chi i
den chuyén viongang do e dung cia lue dong dat, cic hiim co ban X, qui dinh dany
dav dong duge tinh theo cong thiic sau:

Ki o = Jolez, [ HY/ [a ] (a)]. {3.50

Trong dé: I, val, - cde ham Besselli bac khong v bac mot.

Bi¢u thic (5.59) xdc dinh do chuyén vi wiong doi coa modi mie thi k cia ném
hinh tam gide e toa do 7,

G tri caa he 56 1, déi voi ban dang dao dong ban than ¢6 ké dén dao dong bén
¢6 thé ldy theo bang 5-5.

Bang 5-5. Gid tri hé 56 1, d6i v6i bon dao dong bdn than cia ném hinh tam gidc

Gia tri m,, khi dang dao dong
Zklf Hd B . . .

! 1 2 3 4

|
|
1
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Gid tri 7, = O tuong ang véi dinh dap.

Neéu dap vat lieu dia phuong xay dung én nén khong phai la dad, thi khi tinh 14n
50 va dang dao dong ban than nén xét dén do dan hoi cia nén. Trong truding hop nity
bicu thidc tinh cho k¥ va dang dao dong van nhu trén nhimg i thude vio do dan ha
cia nen Konghicm e hiun besseli a, 5@ thay doi. D6 dian héi et nén duce e dinly
theo ty 5O il modun Yunga cua thine dap 15 vt cua nén I b so Poatxong cui nén i,
va h¢ so Fort 1

K“ R N (5.60

TIE o [ khi tai trong cat phan by déu vir dat o il tép xie cha dap vai nén duge
xde dinh theo ty s6 cde canh cua hinh chit nhat (bang 5-6).

Bdng 5-6. Gid (ri hé s f (khi hé s6 Poutxong cua nén bing 0.2 :0.3)

bf a f

Ghi cha: b kich thude doc theo true dap ;a0 kich thude ngang dinh dap.

Khi tih toan tar trong dgng dat doi vai dap vat licu dia phuong trén nén khong
phai [a dd cho phép xét dén ba nhip dao dong dau. ‘itong bang 5§ 7 vi 58 néu gid tri cila

hé s& a, v h¢ 56 hinh dang dao déng 1, ¢ k& dén do dan hdi cua nén.

Bang 5-7. Gid tri hé 56 a, doi vii ba nhip dao dong bdn thin cia dap
co ké dén dan hoi ciia nén

Gia tri g,

i=1 _ i=2 i=3
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S dé tinh todn dé xac dinh chu k¥ va dang dao dong cia cac dap cao ¢é thé duoe
kay dung dudi dang dam truct ngam cing vao nén. Phuong phap xay dung nhu sauw: il
cat dap hinh (hang can (hinh 5 13) duge chia thanh n 1dp. Mai I6p cat duoe thay (hé
bang cot cong son vai khol luong tap trung dat & trong tam cua 1op cat. Do chuyen vi
don i nhan duge theo phueng phap lue cho phép thi¢t lap phuong trinh can bing ting
val ruong hop dao dong tu do dudi dang sau:
Y MY (3.0
Trong dé:
Y ovit Y ede véeto chuyen vivi gia tae cua khoi lnone trong so dé1inh todn:
¢ ma trdn cita chuyén vi don v

M - ma trdn chéo cia cdc khoi lugng.

Bang 5-8. Gid tri hé sé i3, ung vdi ba nhip dao dong ban than cua ddp
co ké dén dan hoi cia nén

: Gid tri n,
z,Hy | K= 0,5 i K, =1 K, =2
i=t =2 | i=3 | =1 | i=2 | =3 | =1 | =2 | -3

| o o

! ' : i

i

i !
! : :
: f ' .
| : | | | . | |
I 1 [T e | | ]

d i il -—o-—---—.-.. m,
m"“”““ ai i
Hinh 5-13. So do quy dot mdt it dip hinh thang thanh
cot cong son ¢ khot luong tap trung

(Giiai phiong trinh vi phan dong nhat s& ¢6 duoe cde tan 56 va dang dao done bin
than coa so dd tinh todn. PE 6 ndm nhip duo dong dau chi can chia s dé tinh todn
thanh mudi 1aL caw vai khoi Juong ap trung.
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Su qui dinh chu@n vé cic chuyen vi twong doi duse Gén hanh theo cong i,

18
X (312 QX (x,)
My o e A (5.62)

o
2 QX x))
N
Trong do: X(x,) va X(x,) - cdc chuyén vi cda cong trinh theo nhip dao dong ban
than thi i & cde diém ¢ toa dd x, va x, (ng vai so dé tinh todn cong trinh ¢é khai luong
tap lrung.
Neu su dung phuong phap phan wr httu han thi tai trong dong dat 1én céng trinh
ducgc tinh chinh xdc hon.
Céc truemyg hop ¢o x¢é dén tde dung bo sung cha dp lue nudc, dp lue thuy dong
(tham} va ap fue dong cua dat khi co dong dat duoe giéi thico & phan “Nhimyg van de
chung trong thiét k& camg trinh thay™,

Dyt day néu trudmg hop anh huonge cin nude ha chia den tai tronyg donyg dat,

5.5.2. Tac dong clia méi tr- dng n- dc déi vdi 6n dinh céng trinh khi co dong dat

Hinh 5-14. So do hé thing "dap - moi truong nwoc"”

a) D61 vii ho ehuda chica dai han che:
by Vi héy chara chida dai dom (hai todn Vestergard).

Bai vat dap ding nude. khi ¢é dong dat s¢ xay ra s dao dong cta ban thin cong
trinh v khot nude trude ¢dng trinh.

Brai lugng cta dp lue thuy dong dong dat phu (hude vao cic tham sa dao dong cua
cong trinh va hinh dang hé chia. Bict duge dai luong dp lue thuy dong dong dit va eia
toc chuyén dong ciia h¢ thong “dap hd chita  méi trueing nude”™ ¢o the xde dinh ducce
khoi legng b sung cla nude 1de dung 1en cong trinh (hinh 5-14).

Ngoai anh hygong quan tinh cia nude con ¢ sy thay doi dai lugng ning luong
kKhuceh tan dao dong coa hé thong "cong tinh - moi trudng nudc”,

Phan [dn cde 130 gial ¢6 x& dén tdc dong tuong hd gitta dap va moi tryomg nude
duge dua trén nhitg gia thiét sau: xem nude 1a khong nhat va khong nén, bo qua inh
hudng séng trén bé mat tw do; chuyén dong ciia nudce L chuyén dong the (khony xoidy ),
x¢L dao dong nho cua he "dap maéi tnugmg nudce” vt cic dao dong ngang dicu hoa.
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Tropg dicu ki¢n trén, van t6c chuyén dong cla cic phan W nwée theo phuong toa
do (xem hinh 5 14 by vivdp lue thay dong o dicm bat k& bico thi qua ham (hé & vl bii

taitn phang co dang sau:

U oV g .
i — (Ll)_ (. (_\(1) : P(X. y‘ 1y - F)” (-\d] [j()%’

it ix oA 'y (1

Trong dé
L.V chuyen vi ena cde dicm trong mol ruding nude theo phuong x, v;
Pix. v, 1) dp luc thay dong tai digm ¢é toa dé x, y;

o, - mat do cua nudc,

The van (6¢ ¢ (x, y. t) phai thoa min phuong trinh Laplace (dai véi chal long

khang nény.

vir cac dicu kien bién dudGi day:
1y Van toc day ho theo phuang thing dimg bang khong:
2)'I'rén bé mat tw do dp suidt khong doi (bo qua su tao séng):
3) Chuy¢n dong cua chat long ¢ cic didm cich xa dap bing khong:
4) I'6c do di chuyén cila cde phdn it nude theo phuong ngang vi cia cic dicin

o mat dp luc cua dip bang nhau.

.o gidi bai todn thuy dong dan hoi véi cdce di¢u kicn néu (rén da duoe cide tic gia
G.ML Vestergard, PP Kulmatch, 1.X. Shaynin, X.(i. Shulman va nhi¢u tdc gia khic
thuc hign.

Dai legng ap lue thuy déng phu thude vao dang dao dong cia céng trinh.

Khoi lugng nude nhap vao cong trinh duoe tinh theo céng thite saw:

3
S

mm_u [
b

Trong dex
U, - gia16c chuyén dong cua dap a diém y;
m,,, - khdi lugng phin bo déu cla nude d diém v duoc xem cung chuyén dang

v dap.
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Chu ki dao dong nhip thiti cta cong trinh ¢6 xétdén khoi heong nwde T, bang:

,I.I.l” '11! \"ll‘.l t (*\/’ln}-l\ELH } (‘i()lj
Trong do:
T, chuky dao dong nhip thit i cia cong trinh trong khong khi (khong kd nude):

MM ong khot hirong nude tham gia chuvén dong vi tome khoi luong
vong iy

by
N{n s !I"[‘I”{}.]d}"

1

He 6 n, phu thude vio dang bicn dang cua cong trinh ung vai nhip dao dong th
b duae xde dinh theo cong thie:

ini(m_i Lot
in_}m_i

Trong dé: M - gid tri khéi nude nhap vio diém j ca cong trinh,

e Xy £5.05)

1én hinh 5-15 gidi thicu cic dang dao dong ban than véi dap vat licu dia phucng
ting vén so do tinh todn ném truol,

o
[ I

1 0 ) 1001
T s @1 O am
! 2133 ] 0714
0y
: 0423 .
B108 @
G 166
02 0,153
[T B Yo
11

Hinh 5-15. Cdc dang dao dong ban than cia dip di
theo so di ném truot gan citng vao nén
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