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LOT CAM DOAN
Toi xin cam doan day 1a cong trinh nghién cru cia riéng t6i. Cac sd

liéu, két qua trong luan vin 13 trung thuc va chua timg dugc ai cong bd trong

bat ky cong trinh nao khac.

Mac Thanh Tung



LOI CAM ON

Pé tai “nghién ciru wng dung cong nghé twong trong dat cé neo vao
cong tac xiy dung ting him nha cao ting tai TP Hai Phong” 13 noi dung
t6i chon dé nghién ctu va lam ludn van tt nghi¢p sau hai ndm theo hoc
chuong trinh cao hoc chuyén nganh Ky thuat xay dung cong trinh dan dung

va cong nghiép tai truong Pai hoc Dan 1ap Hai Phong.

T6i xin trin trong bay to long biét on sdu sic nhat ddi voi TS. Ta Vin
Phén di tan tinh giup d& va cho nhiéu chi dan khoa hoc cé gia tri cling nhu
thuong xuyén dong vién, tao moi diéu kién thuan loi, giap do tac gia trong
subt qua trinh hoc tip, nghién ctru hoan thanh luan van. Té1 xin cdm on cac
nha khoa hoc, cac chuyén gia trong va ngoai truong Pai hoc Dan lap Hai
phong di tao diéu kién giup d, quan tdm gop ¥ cho ban luan vin duoc hoan
thién hon.

To61 xin tran trong cdm on cic can b, gido vién cua Khoa xay dung,
Phong dao tao Pai hoc va Sau dai hoc - truong Pai hoc Dan 1ap Hai phong,
va cac d@)ng nghi¢p da tao diéu kién thuan loi, giap do tac gia trong qua trinh

nghién ctru va hoan thanh luén van.
Xin tran trong cdm on!
Hai Phong, ngay thang nam 2018

Tac gia

Mac Thanh Tung



MO DAU

1. Tinh cap thiét ciia dé tai:

Trong nhitng nim gan day ¢ cac thanh phd 16n cta Viét Nam trong d6 c6
thanh phd Hai Phong, v&i qui dat co han, gid dat ngay cang cao, viéc st dung
khong gian dudi mat dat cho nhidu muyc dich khac nhau vé kinh té, xa hoi, moi
truong va an ninh quéc phong. .....Viée thi cong xay dung cac cong trinh nha cao
tAng ngdy cang nhiéu dé dap tmg nhu cau phat trién ctia xa hoi; Mit khac theo
tiéu chuan Viét Nam, nha cao tng phai c¢6 ting ham 13 bat budc. Do vay, nghién
ctru (mg dung tudng trong dat ¢ neo trong thi cong xay dung ting ham nha cao
ting tai Thanh phd Hai Phong 13 bién phap can thiét v6i dic diém nén dét yéu,
muyc nudc ngdm cao va cd nhiéu cong trinh xay lién k& nham dam bao an toan
cong trinh lan cén cling nhu nhiéu tién ich khac.

Trong khuén khé cta luan van chi trinh bay vé van dé: “Nghién ctu
mg dung tudng trong dat co neo trong thi cong xay dung ting ham nha cao
ting v6i diéu kién dia chat Thanh phd Hai Phong.”

2. Muc tiéu dé tai luin vin:

Nghién ctu, tiép thu va Gng dung cong nghé tuong trong dit co neo
vao cong tac xay dung ting hadm nha cao tang voi diéu kién dia chat cua
Thanh phd Hai Phong.

3. Pdi twong va pham vi nghién ctru:

- Péi tuong nghién ctu:

Trong pham vi ctia ludn van tac gia nghién ctiru vé ddi tuong tudng trong

dat, neo dit.

- Pham vi nghién ctru:

Lu4n vin nghién ctru trong pham vi thi cdng xay dung ting him nha cao
tAng v6i didu kién dia chat cia thanh phd Hai Phong.

4. Noi dung nghién ctru cua de tai:



- Tong quan vé tudng trong dét co neo trong thi cong xay dung ting ham
nha cao tang.

- Cong nghé thi cong tuong trong dat va neo dat

- Cac phuong phap tinh tudng trong dat c6 neo hién hanh

- Cac md hinh tinh todn va phan tich sy lam vi¢c cia neo trong xay
dung ting hdm nha cao tang tai Thanh ph Hai Phong.

5. Phuong phap nghién ciru:

- Trén co s& nghién ctru 1y thuyét vé tudng trong dit, neo dat, cac cong
nghé thi cong tudng trong dat co neo; két hop v4i nghién ciru phan tich cac
cong trinh tAng ham nha cao tang d6 duoc thiét ké - thi cong ¢ thanh phd Hai
Phong, Ha Né1 .....

- Str dung cac phan mém chuyén dung tro giup.

6. Y nghia khoa hoc va thyec tién caa dé tai:

Cac két qua nghién ctru cua dé tai luan van co thé duoc sir dung 1am tai
liéu tham khdo, nghién ctru va dp dung cho chuyén nganh dia k¥ thuat, thi
cong xdy dung cong trinh tAng hdm nha cao ting, déng thoi 13 co so khoa hoc
dé kién nghi sir dung (mg dung tudng trong dat c6 neo trong thi cong xay
dung ting hdm nha cao ting tai Thanh phd Hai Phong.

7. Co sé tai liéu chii yéu ciia luin vin:

- Tai liéu 1y thuyét vé tudng trong dét, neo dat; cac cong nghé thi cong
tudng trong dt co neo.

- Tai liéu diéu tra co ban ctia Thanh phé Hai Phong hién c6 luu trir tai
don vi tu vin xay dung, S¢ Xay dung Hai Phong .....

- Tai liéu thiét ké, hoan cong, quan tric cia 1 sd cong trinh taing ham
nha cao ting tai cac thanh phd Hai Phong, Ha Noi.

- M6t sb dé tai nghién ctru, céc ludn an, luan van, tap chi .....

8. Céu triic ciia Luén vin:

Luan van ngoai phan m¢ dau va két luan gom 04 chuong, cu thé 1a:



- Chuong 1. Téng quan vé tuong trong dat co neo trong thi cong xay
dung ting hdm nha cao tang.

- Chuong 2. Cong nghé thi cong tudng trong dat va neo dat.

- Chuong 3. Cac phuong phap tinh tudng trong dat c6 neo hién hanh.

- Chuong 4. Cac mo hinh tinh toan va phén tich sy lam vi¢c ctia neo
trong xay dung ting him nha cao tang tai thanh phd Hai Phong.

- Phan két luan va kién nghi.

- Phan phu luc tinh toan.



CHUONG 1.
TONG QUAN VE TUONG TRONG PAT CO NEO
TRONG THI CONG XAY DUNG TANG HAM NHA CAO TANG.

1.1. Tong quan vé tuong trong dat, neo dat (neo trong dat):
1.1.1. Téng quan tudng trong dat:

* Tudng trong dat cé nhiéu loai dugc phan chia theo céc tiéu chi khac
nhau (vi du: tuong trong luc, twong cong xOn, tudong cung, tudng mém...
ngoai ra con co kiéu dic biét nhu tudng lam tir cac hang coc lién tiép hay
cach quing, tudng trong dat c6 du tng luc).

*Tuong trong dat dé lam ting ham nha cao ting thuong 1a tuong bé
tong do tai chd, day 600-800mm dé chan gitr on dinh hé méng sdu trong qua
trinh thi cong. Tudng dugc lam tir cac doan coc barette, tiét dién chir nhat,
chiéu rong thay doi tir 2.6 m dén 5.0m. Cac doan coc barrette duoc lién két
chong thdm bang giodng cao su, thép va lam viéc dong thoi thong qua dam
dinh tudng va dim bo dit ap sat tuong phia bén trong ting ham. Trong trudng
hop 02 ting ham, tudong trong dat thuong duoc thiét ké co chiéu sau 16 - 20m
tuy thudc vao dia chat céng trinh va phuong phap thi cong. Khi tudng trong
dat chiu tai trong dtng 16n thi tuong duoc thiét ké dai hon, co thé dai trén
40m dé chiu tai trong nhu coc khoan nhoi.

*Tuong trong dat bang bé tong cot thép quay lai thanh duong khép kin
v6i cac hé thanh neo sé& c6 thé chan dit, ngan nudc, rt thuan tién cho viéc thi
cong hd mong sau. Co thé két hop tuong trong dat lam ting ham cho cac nha
cao tﬁng hoidc 1am két cAu chiu luc cho cong trinh.

* Tuong trong dat 13 giai phap hitu hiéu khi xay dyng ting ham cia
cong trinh nha cao tang. Viéc xay dung tang ham nham dap tmg cic nhu cau
st dung cu thé nhu sau:

- V& mit sur dung:

+ Lam gara dé xe 0 t0.



+ Lam tang phuc vu sinh hoat cong cdng, bé boi, quay bar....

+ Lam tang ki thuat dit cac thiét bi may moc.

+ Lam ham tra an khi c6 chién tranh, hoic phong v¢, phuc vu an ninh
quéc phong.

-Vé mat két cau:

Giai phap nha cao tang c6 ting ham, trong tim cta cong trinh ha théap,
do d6 1am tang tinh 6n dinh cua céng trinh, déng thoi 1am ting kha niang chiu
tai trong ngang, tai trong gié va chan dong dia chét, dong dat, ciing nhu kha
nang chong thdm tang ham cho cong trinh, ...

-Vé an ninh qudc phong:

Str dung lam cong su chién d4u khi c6 chién tranh, chia vii khi, trang
thiét bi, cac khi tai quan su,... nhat 1a ché)ng chién tranh oanh tac hién dai.

*Viéc xdy dung cong trinh sir dung tuong trong dat 1a hop 1y va can
thiét. Lam cac ting ham nha cao ting phai trd thanh mot cong viée quen thudc
trong nganh xay dung ¢ trén thé gidi ciing nhu ¢ Viét Nam. Nha co tang ham
dam bao dugc yéu cau vé sinh moi truong, han ché tiéng on, str dung da chiéu
va giai quyét duoc van dé tiét kiém dat xay dung. Tir d6 cho thay viéc sir
dung tudng trong dat cho céc nha cao ting & thanh phd 16n 1 mot nhu cau
thue t& va uu viét trong nganh xay dung.

*Tuong trong dat thuong dugc str dung khi lam ho mong sau trén 10m,
yéu cau cao vé chéng tham, chéng lin va chéng chuyén dich cuia cic cong
trinh xay dung lan can hoic khi tudng 13 mot phan cua két ciu chinh cta cong
trinh hoac khi ap dung phuong phap Top - down.

1.1.2. Uu, nhugc diém cia tudng trong dat:

- Uu diém:

Tuong trong dat co uu diém nodi bat 1a d6 cimg 16n, tinh chéng tham
tot, giap cho phuong phdp nay duoc lva chon st dung & nhiéu cong trinh
trong nhitng nim gan day.

- Nhuoc diém:



Nhuogc diém ciia tuong trong dat chii yéu 1a do cong nghé thi cong
phuc tap, khoi luong vat li¢u 16n, doi hoi may moc hién dai va déi ngli cong

nhén tay c6 nghé cao.

Hinh 1.1 : Tudng trong dat ctia ting ham nha cao ting [22]

1.1.3. Téng quan vé neo dat (neo trong dat):

- Neo dét 1a loai két cdu hoan toan chiu kdo nam trong dat duoc su
dung trong dat dé ting on dinh cua vach hé dao, mai déc hay gitt cac két cau
chiu luc nhé. Kha nang chiu kéo duoc tao nén boi ma sat gitra khoi neo va dat
xung quanh. Di véi neo ¢o sic chiu tai 16n hon, nguoi ta c6 thé diéu chinh
lai lyc neo do ton that v& chuyén vi , cu thé thay d6i luc neo trong khoang

chiu tai caa neo.



Hinh 1.2 : Neo dat cta tang him nha cao tang [22]

- Neo dat dugc sir dung dé thay thé cho hé chdng da trong viéc thi cung
hé dao trong thanh phd, ma ¢ day can kiém soat gia tri chuyén vi ngang va cé
thé 1am anh huong dén cong trinh lan can.

1.1.4. CAu tao neo dat:

>(% w

Hinh 1.3: So d6 ciu tao neo

g

Ghi chu: 1- Pau neo; 2 -Dayneo; 3 -Bauneo
- Pau neo: Pau neo co6 tac dung gan két day neo voi tuong. Khi day neo
gom nhiéu soi cadc day neo dugc khod vao dau neo bang chdét ném. Khi day

neo 1a thanh don, dau neo dugc khod day neo bang buldng.
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Hinh 1.4. Chi tiét dau neo [7]

- Day neo: DAy neo c6 thé 1a cap nhiéu soi hodc thép thanh, duoc gia
cong tur thép cuong do cao.

- Bau neo: Bau neo dam bao truyén lyc tr cong trinh cho dat xung
quanh. C6 2 loai bau neo co ban:

+ Bau neo str dung dbi voi neo tam thoi (Hinh 1.5.a): Luc tir day neo
duoc truyén truc tiép 1én nhan ximing cia bau lién két day neo voi dat xung
quanh; khi 1am viéc bau neo c6 thé xuét hién vét nit vudéng goc vai truc day
neo.

+ Bau neo st dung d6i v6i neo c¢d dinh(Hinh 1.5.b): Luc tir diy neo
duoc truyén 1én dau dudi cua ong try thép nhd vong dém gin ¢ dau cudi day
neo. Bén trong dng try, diy neo duoc phu 16p chéng ri va nd ty do di chuyén

doc 6ng khi tac dong luc neo.

Hinh 1.5. Cac giai phap két ciu bau neo[7]: a- ddi vdi neo tam thoi;
b- ddi v&i neo ¢d dinh. 1- 13 khoan, 2- 16p vé bao v¢, 3- day neo,
4- nhan xi mang, 5- dinh tam;6- 6ng tru thép, 7- mac tit bdo v¢ chéng 1.
1.1.5. Uu, nhuge diém cua neo dat:

- Uu diém:
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Thi cong hd dao gon gang, c6 thé ap dung cho thi cong nhimg hé dao
rat sau.

- Nhuoc diém:

S6 luong don vi thi cong xdy lap trong nude co thiét bi nay con it. Néu
nén dat yéu sau thi ciing khé ap dung.

1.1.6. Ung dung neo dat:

- Neo tudng chan dat khi thi cong cac hd ddo & cac cong trudng.

- Tang d6 6n dinh cta cac mit cat khi xay dung con dudng moi.

- On dinh méai déc.

- Chéng lai 4p lyc day noi ciia nudc ngam 1én két cau.

- On dinh va tang kha ning lam viéc ctia ham.

- On dinh két cau chéng lai dong dit.

- On dinh moéng tru cau, cau ddy ving....

1.2. Gi6i thiéu khai quat tinh hinh xAy dung tang him nha cao tang trén thé
gii, Viét Nam va thanh pho Hai Phong:
1.2.1. X4y dung tAng hAm nha cao tang trén Thé giéi:

O chau Au, chau My va nhiéu nudc trén thé gidi co nhiéu cong trinh
nha cao ting déu duoc xdy dung c6 ting ham. Tiéu biéu mot s cong trinh
trén thé gioi:

- Toa nha Chung-Wei-Pai loan-20 ting: ba tang ham

- Toa nha Chung-Yan-Dai loan-19 tang: ba ting ham.

- Toa nha Cental Plaza-Hong Kong-75 tang: ba ting ham

- Toa thu vién Anh-7 tang: bbn ting ham.

- Toa nha Commerce Bank-56 tang: ba ting ham.

- Toa nha Pai Lau Pién Tin Thuong Hai-17 tang: ba tang ham.

- Toa nha Chung-hava-Dai loan-16 tang: ba ting ham.

Pic biét & thanh phd Philadenlphia, Hoa Ky, s tang hdm binh quan
trong c4c toa nha cta thanh phd 13 7.

1.2.2. Xay dung tang ham nha cao tang & Viét Nam:
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O Viét Nam, tir nam 1990 dén nay d6 c6 mét sd cong trinh nha cao
ting c6 ting ham d6 va dang duoc xay dyng:

*Tai Thanh ph6 Ha Noi cu cac cong trinh tiéu biéu nhu:

- Cong trinh Keangnam Ha N6i Landmark Tower ct 4 tAng ham.

- Trung tam thuong mai va van phong, 04 Long Ha, Ha No6i: tuong
Barrette, c6 2 ting ham.

- Trung tam thong tin: TTXVN, 79 Ly Thuong Kiét, Ha Noi: tuong, co
2 tang ham.

- Vietcombank Tower, 98 Tran Quang Khai, Ha N6i: tuong Barrette, co
2 tang ham.

- Trung tAm thong tin Hang hai Quéc té, Kim Lién, Ha Noi: tudng bé
tong bao quanh, 2 tang ham.

- Toa thap doi Vincom, 191 Ba Triéu, Ha Noi: tudng Barrette, c¢6 2 ting
ham.

- Khach san Hoan Kiém Ha Noi, phé Phan Chu Trinh, Ha Noi: 2 tﬁng
ham.

- Nha & tiéu chuan cao két hgp v6i van phong va dich vy, 25 Lang Ha,
Ha Noi: tuong Barrette, ¢6 2 tAng him.

- Sunway Hotel, 19 Pham Bonh HO, Ha Noi: tuong Barrette, c6 2 tﬁng

ham

- Hacinco-Tower, Ha No6i: tuong Barrette, c6 2 téng ham.

- Khach san Fotuna, 6B Lang Ha, Ha Noi: tuong Barrette, co 1 téng
ham

- Everfortune, 83 Ly Thuong Kiét, Ha Noi: tuong Barrette, c6 05 tﬁng
ham

- Kho bac nha nuéc Ha Noi, 32 Cat Linh, Ha N6i: tuong Barrette, co 2
tang ham.

*Tai Thanh phé H6 Chi Minh c6 nhitng cong trinh tiéu biéu sau:
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- Toa nha cong nghé cao, thanh phé HO6 Chi Minh: twong Barrette, c6 1
tang ham.

- Cao b¢ van phong Phu My Hung, thanh phé HO Chi Minh: tuong
Barrette, c6 2 ting ham.

- Thap Bitexco, thanh phé H6 Chi Minh: tudng Barrette, c6 02 ting
ham.

- Harbour View Tower, 35 Nguyén Hué, quin 1, thanh phé H6 Chi
Minh: tuong Barrette, c6 2 tang ham.

- Sai Gon Centre, 65 Lo Loi, quan 1, thanh phd H6 Chi Minh: tuong
Barrette, co 3 téng ham.

- Sun Way Tower, thanh phd H6 Chi Minh: tudng Barrette, cli 2 tang
ham.

- Trung tAm thuong mai Qudc té, 27 Lé Duén, thanh phd H6 Chi Minh:
tudng Barrette, ¢6 2 ting ham.

*Tai Nha Trang ciing c6 cong trinh Khach san Phuong Pong: tuong
Barrette, c¢6 3 ting ham......

1.2.3. Xay dung tang ham nha cao tang thanh pho Hai Phong:

- Cong trinh Vin phong cho thué Thién Nam - Trin Hung DPao - Hai
Phong ¢6 1 tang ham.

- Cong trinh Vin phong cho thué Nafomex - Lé Hong Phong- Hai
Phong ¢6 1 tang ham;

- Cong trinh Khach san 5 sao 19 tﬁng - Khu d6 thi mé1 Hoa Vuong-
Hai Phong c6s 1 tang ham; ......

1.3. Khai quat diéu kién dia cht cong trinh tai thanh pho Hai Phong:
1.3.1. Piéu kién dia chét cong trinh tai thanh phd Hai Phong:

- Theo tai liéu nghién ctru cia Tong cuc dia chit, Thanh phé Hai Phong
nam trong cdu tric vong dia hao. N6 lot giita 2 dit gdy 16n, chay theo hudng
Tay Bic - Pong Nam 1a dit gdy song Hong. Dia tang tong quat Thanh phd
Hai Phong gém 2 phén:
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+ Phan dudi 13 ting moéng bao gém dat da cb c6 tudi trude ki Dé tu.
Thanh phén thach hoc bao gém: Phién thach sét, phién thach mica sa thach va
da voi.

+ Phén trén 13 tAng phu kha day (trén duéi 100m), bao gdm céac tram
tich mém dinh c6 tudi ki D¢ tir. Trong d6 nén dat yéu phan bd hau nhu rong
khip, phat trién tir bé mat dén d6 sau khoang 20m va c¢6 noi 16n hon. Dudi d6
sdu ndy thuodng gip nhitng 16p tram tich Dé tr hé tang Vinh Phic thanh phan
chua yéu 12 sét, sét pha trang thai déo mém dén ntra cting.

Pic diém ndi bat ciia ting phu 1a cac 16p dit nam trén cing thuong 1a
dat yéu, khong thuan loi cho xay dung.

- Theo két qua nghién ctru cia Vién khao sat do dac Hai Phong, muc
nudc ngﬁm Thanh phé Hai Phong 6n dinh & do sau 1,2+1,5 m.

Sau khi phan tich hod hoc cac két qua nghién ciru cho thiy nuéc ngam
khong c6 dau hiéu dn mon bé tong cac loai. Riéng khu Nam Phong nudc
ngam c6 dau hiéu dn mon bé tong véi nhitng loai két cau co bé day qua mong
(bé day< 0,5m).

1.3.2. Giéi thiéu dic diém, quy mo, vi tri ciia cong trinh &p dung tinh toan voi
diéu kién dia chat tai thanh ph Hai Phong:

Hi¢n nay, & Hai Phong chua c6 cong trinh nao ting dung cong nghé¢
tuong trong dat cé neo trong thi cong xay dung tang ham. Tac gia du kién ldy
cong trinh: “Trung tAm Hoi nghi Thanh phé Hai Phong” va bd sung thém 1 s
tang ham dé ap dung khao sat tinh toan.

a. bac diém:

Khu vyc xdy dung Trung tim Hoi nghi Thanh phé Hai Phong gom
nhiéu hang muc cong trinh trong ¢6 Pon nguyén diéu tri 14 mot trong nhimg
hang muc can tién hanh khoan khao sat dia chét.

b. Quy mo:
- Cong trinh c6 chiéu cao 05 tang.

- Dién tich xay dung khoang: 200 m2

15



c. Vi tri va diéu kién tu nhién cua khu vuc khao sat xay dung:

* Khu dat xay dung: Nam trong khudn vién cua Trung tim Hoi nghi
Thanh phé Hai Phong, tai vi tri hién tai.

*Vi tri dia 1y: Khu d4t quy hoach niam trén dja ban thanh phd Hai
Phong nén c6 diéu kién ty nhién, khi hau caa Thanh phé Hai Phong. Vi toa
d6: Gi6i han cuc Bac 20%0: cyc Nam 19°90' cuc Dong 106%45'; cuc Tay
105°92/,

d. Két qua khao sat dia chét cong trinh trung tam Hoi nghi Thanh phd
Hai Phong
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CONG NGHE THI CONG TUONG TRONG PAT VA NEO PAT

CHUONG 2

Tudng trong dat dé 1am tang him nha cao tang, dugc chia thanh cac

panels dugc ndi véi nhau bang cac canh ngan cua ti€t dién, gitta cdc canh ngan

cia panels co gioing chéng thim. Trinh tu thi cong tudng trong dat bang

phuong phap d6 bé tong tai chd dugc thue hién theo qui trinh sau:

2.1. Cong nghé thi cong xay dung twdng trong dat :
2.1.1. Thiét bj thi cong dao dat:

Hién nay cac cong trinh thi céng phan ngam ¢ Viét Nam thuong su

dung thiét bj dao dat chu yéu nhu: cac may dung gau dao va may dung gau

cat.

-May dao hao dung gau kiéu dang céap: loai may nay dugc san xuat &

cac nudc nhu Phap, Y, Pic, My.

Bang 2.1: Mot s6 loai gau thyng hong Bachy[9]

Bé day gau Tén kiéu gau va trong luong gau (tan)
(mm) KL KE KF KJ BAG
400 6,5 - - - -
600 7,0 6,8 6,6 - -
800 7,5 7,2 - - -
1000 9,0 8,5 - 12 16
1200 11 10 - 12 16,5
1500 - - - 12 17
Bé rong gau (m) | 1,8 2,2 2,8 2,8 3,6

- Méy dao hao dung gau thity luc: Trén thé gidi c6 nhiéu hing san xut:

Bachy (Phap), Masago(Phap) va Bauer (Puc).

Bang 2.2: Cac thong s6 ky thuat cua gau DH6. Hang Bauer san xuat[9]

Thdn gau

Loai A

Loai B

Loai C

Luc xilanh

80T

(80{t120)T

(120¥180)T

Chiéu ‘ Trong ‘ Thé ’ Chié ‘ Trong ‘ Thé

Chiéu ‘ Trong ’ Thé
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dai luong | toch | u dai | lugng | toch | dai lugng | téch
(mm) [ (kg) [ (169 | (mm) | (kg) |6t | (mm) | (kg) | (16t)
350 7.200 | 7000 | 500

600 7.200 | 8200 | 840 | 7400 | 12000 | 840

800 7400 | 13000 | 1150 | 7425 | 14800 | 1150
1000 7400 | 14000 | 1400 | 7425 | 18600 | 1400
1200 7400 | 15000 | 1700 | 7425 | 19500 | 1700
1500 7425 | 21000 | 2100

- May dao hao dung gau cat: Loai mdy ndy duoc san xuat tai hang
Bachy ctia Phap va Bauer ctia Pirc: Céu tao than gau 13 khung cdt ning c6 tac
dung nhu khung din hudéng. Trén khung c6 gin hai banh ring cit gdm nhiéu
banh ring nho, cac banh ring nay co tac dung nghién cit dat d4, hai banh rang
nay hoat dong quay nguoc chiéu nhau; bd tri mot may hut bun dat gitta hai
banh rang, may hut bun va hiit min cing dung dich Bentonite 1én dua t3i bé
loc, cac banh ring cing may hat bun dugc diéu khién bang hé théng thuy luc
va duoc xudt phat tir may co sg.

2.1.2. Vit liéu gitr thanh hd dao khi thi cong

Pé giit thanh hd dao 6n dinh khong sat 16, st dung dung dich
Bentonite.

Theo tiéu chuan TCVN206-1998, mot dung dich méi trude lac st dung
phai c6 cac ddc tinh sau day:

Bang 2.3. Pac tinh dung dich Bentonite[9]

Thong s6 Gia tri

Trong luong riéng 1,05 1,15T/m?®
Do nhot 18 45s

Ham luong cat <6%

Ty 1& chit keo >95%

Luong mat nudc 30 mi/30 phut
P day cua 40 sét 30 mg/30 phat
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Luyc cat tinh: + 1 phat 20 30mg/cm?
+ 10 phut 20 30mg/cm?
Tri s6 pH 7 9

Bentonite bot dugc ché tao sin trong nha may va thuong dugc dong
thanh timg bao 50 kg mot. Theo yéu cau k¥ thuat khoan nhdi va tinh chat dia
ting ma hila tan tir 20kg dén 50kg bot Bentonite vao 1m® nude (theo yéu cau
thiét ké). Ngoai ra, tuy theo yéu cau k¥ thuat cu thé, ma co thé thém vao dung
dich mot sb chat phu gia nham muc dich lam cho nang thém dé khic phuc kha
nang von cuc cua Bentonite, tang thém dg sét hodc nguoc lai lam giam do sét
bang cach chuyén thanh thé 16ng, chong lai sy nhiém ban do xi ming hoic
thach cao, gidam d0 pH hodc tang 1én va lam gidm tinh tdch nudc, .v.v...Sau
khi hoa tan Bentonite bot vao nude ta d6 dung dich méi vao bé chira bang
thép, bé chira xdy gach hay bé chira bang cao su c6 khung thép hodc bang sild
(tiy theo ting diéu kién cu thé ma sir dung loai bé chira).

Trong khi dao hao, dung dich Bentonite bi nhiém ban do dit, cat thd
viéc giit 6n dinh thanh hd dao khong tét, do d6 phai thay thé. B¢ lam viéc d6
phai hut bun ban tir hd dao 1én dé dua vé tram xur ly. Cé thé sur dung loai bom
chom dat ¢ day hé dao hodc bom hat co6 mang loc dé & trén mat dat chuyén
dung dich Bentonite vé tram xt 1y, cac tap chat bi khir di con lai 1a dung dich
Bentonite nhu méi dé tai st dung.

2.1.3. Tao 16ng c6t thép:

Gia cong, ché tao léng cdt thép dugc thuc hién tai xudng trén cong
trinh hodc bén ngoai cong trinh. Long cbt thép s& dugc danh dau rd rang trén
cong trudng dé biéu thi phuong hudng chinh xac cho cong viée dua vao hd
dao. Long cbt thép phai duoc gia cong theo dung thiét ké, cot thép s& duge cd
dinh chic chin tranh hu hai trong sudt qua trinh thuc hién, cac sai s6 cho phép
vé kich thudc hinh hoc cta 1ong ¢t thép nhu sau:

+ Cu li gitra cac cdt thép chu: £10mm
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+Cu li giira cac c6t thép dai: £20mm

Chiéu dai cia mdi doan 10ng cbt thép tuy thudc vao kha ning ciia can
cau, thong thudng 1ong cbt thép co chiéu dai tir 6+11,7m. Ngoai viéc phai to
hop 10ng cbt thép nhu thiét ké, tuy tinh hinh thuc té, néu can ciing 6 thé ting
cuong cac thép dai chéo c6 dudng kich 16n hon cot dai dé gong 16ng cot thép
lai cho chéc chin, khong b1 xoc xéch khi van chuyén, nang ha .

Trude khi lap dat 16ng cbt thép vao hd ddo phai tién hanh dit cac éng
siéu am truyén qua dé kiém tra chit luong bé tong cua cac panen. Cac 6ng
siéu am s& dugc ¢b dinh chic chin vao cac 1ong cbt thép va duoc b tri phan
bb déu trén panels dé c6 thé do duoc, khoang cach giira cac éng do siéu 4m
<1,5m, duong kinh 6ng siéu 4m khoang 60+100mm.

2.1.4. Quy trinh thi cong tuong trong dat:

Tudng trong dat dugce chia thanh cac panels dugc ndi véi nhau bing
cac canh ngin cua tiét dién, giira cac canh ngan cta panels c6 gioing chéng
tham. Trinh tu thi cong tudng trong dat bang phuong phap do bé tong tai chd
duoc thuc hién theo qui trinh sau:

a. Cong tac chuén bi:

*Céngtécchu&1bihéth6ng(ﬁén,nuécphucvuthicéng

- Hé thong dién: Cung cap dién cho thi cong bao gdm cac loai tiéu thy:
bién chay may, dién phuc san xuét va dién phuc vu sinh hoat. Kiém tra cong
suat dién dé lua chon duong diy, ngudn cung cap va cac thiét bi dién. St
dung hé thdng dién trong khi thi cong phai dam bao an toan cho ngudi va
thiét bi may moc béng cach co6 hé tiép dia ding yéu cau. Trong qua trinh s
dung dién 1udi thi van phai bd tri mot may phat dién du phong véi cong suét
turong ing dé dam bao ngudn dién lién tuc trong 24 gio.

- Nudc str dung trong thi cong phai 1a nudc sach, khong c6 chat hitu
co, mudi hoa tan va cac hop chat giy hai khac. Luong nudc dung cho san
xut, sinh hoat va ctru hoa dam bao cung tng diy du va lién tuc 24 gid trong

ngay.
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- Thoat nuéc: B tri bé sir 1y nude thai va hé théng ranh, 6ng thoat
nuéc trong cong trinh hop 1y. Trong qua trinh thi cong, cling nhu vé mua muwa
nudc khong bi ngap Ging trong cong trinh, nham dam bao cho viéc thi cong va
v€ sinh moi trudong xung quanh.

- May moc va thiét bi thi cong: Thiét bi thi cong 1a co sd vat chat k§
thuat quan trong trong qua trinh thi cong, noé anh huong truc tiép dén tién do
va chét lugng cong trinh. Viéc chon cac thiét bi may muc thi cong hop 1y 1a
can thiét va phy hop véi yéu cau thi cong cia timg cong trinh.

*Cong tac chuén bi céc thiét bi va vat tu phuc vu thi cong:

- Tram tron Bentonite hodc SuperMud va cac may khudy tron.

- Hé thong ranh va dudng dng thu hdi Bentonite

- May sang cat dung trong viéc tai sir dung Bentonite.

- Ong d6 bé téng (Tremie)

- Ban thép chin bo tudng hodc tAm vinyl chin bo tudng.

- Ban thép, van thép.

- Ong siéu am.

- M4y bom dit chém va dudng éng dé khudy Bentonite.

- Thude day cap c6 bAm mébc chia mét va thude thop.

- Gioang chong thAm (CWS) dam bao chat luong va cac dic tinh k¥
thuat can thiét theo yéu cau thiét ké.

*Cong tac chun bi vat tu, vat liéu:

TAt ca cac loai vat tu, vat liéu dugc dua vao st dung cho cong trinh
phai ¢am bao dung chung loai theo yéu cau cia thiét ké.

- Vit liéu thép: Pugc dua vé cong truong xép trén cac gia ké cao trén
mit dat, danh sb chung loai va dugc che chin dé tranh hu héng do thoi tiét.
Thép phai co6 ngudn gbec san xuat dung véi yéu cau thiét ké. Thép duoc thi
nghiém phai c6 két qua dam bao cudng do va cac chi tiéu co 1y thoa man tiéu
chuan Viét Nam: TCVN 5574-1991 (Két cdu bé tong cdt thép) va TCVN
1651-1985 (Thép cot bé tong).
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- Vat liéu xi ming: Xi mang dugc bao quan trong kho, nén dugc ké cao
tranh am, dugc sip xép theo trinh tir 16 san xudt. C6 gidy chirng nhan nhan
mac va phu hop TCVN.2682-1992.

- Vat liéu da: ba dung cho bé tong dam bio cuong dd phu hop
TCVN.1771-1986, da khong 1an véi tap chat, cdc hat mém va phong hoa
trong da khong dugc qua 5%, cac hat thoi det khong dugc qua 30% va phai co
ngudn gbe ciia nha san xuét.

- Vat liéu cat: Cat dung trong bé tong phai phu hop vé1 TCVN.1770-
1986, cat c6 duong kinh déu va khong 1an véi tap chat.

- Str dung Bentonite: Phai dam bao cac déc tinh sau:

+ Ti trong: 1,2 gam/ml.

+ DJ nhét: Marsh khoang 300140 gidy.

+ Do tach nudc < 40cm?.

+ DJ pH trong khoang 7+10.

+ Ham lugng cat < 5%.

*Thiét bi kiém tra tai hién truong:

- Thiét bi tric dac: May kinh vi, may thay binh.

- Thiét bj kiém tra hd dao: Thudc do day cap c6 bAm mdc chia mét va
thudce thép.

- Thiét bi kiém tra dung dich Bentonite:

+ Can ti trong BAROID va can bun dé do ti trong.

+ Phéu tiéu chuan (c6 vai 16 chay duong kinh 4,75mm dé cho dung
dich Bentonite chay qua trong thoi gian phai 16n hon 35 gidy) dé do d6 nhot
Marsh.

+ Dung cu “Elutriométre”, bo sang cat dé do ham lugng cat.

+ Dung cu loc ép BAROID dudi ap luc 0,7Mpa trong 30 phut dé do d6
tach nudc.

+ Gidy pH dé do do pH.

- Thiét bj kiém tra bé tong:
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+ Phéu tiéu chuan kiém tra do sut.

+ Khudn dtic mau: 15x15%15 cm, theo tiéu chuan Viét Nam.

+ Khuén dac mau try: (15x30), theo tiéu chuan My.

+ Khuon dac mau try: (15x32), theo tiéu chuin Phap.

+ May siéu am cua hang PDI (M¥), Model: CHA.....

b. Chuan bi mat bang thi cong;

- Lap tong mat bang thi cong: Phai thé hién day du cac ndi dung cong
viéc trén co sé tinh toan nhim phuc vu thi cong thuan loi nhat.

- Trén tong mit bang phai thé hién ddy du su bd tri cac cong trinh tam
nhu: Puong thi cong, cac khu vuc gia cong tai cong truong, hé thong dudng
dién, duong nudc 6ng véach, noi b tri vat liéu, hé théng 6ng dan hoiic muong
thu hoi dung dich Bentonite. Trong qua trinh thi cong, mat bang thi cong do
duoc thuc hién theo dung phuong an d6 dugc duyét.

- Cung toc kiém tra:

+ Kiém tra truéc khi thi cong: H¢ théng dién nudc phuc vu cho thi
cong va phuc vu sinh hoat.

+ Kiém tra va chay thir may moc va cac thiét bi k¥ thuat.

+ Nghién ctu thiét ké ban vé& k¥ thuat.

+ Hudng thi cong cho tudng dan va tudng Barrette, trén co s& tinh toan
k¥ tuyén di lai ciia cac phuong tién thi cong nhu may dao dat, xe van chuyén
dat, xe van chuyén bé tong va cac loai phuong tién khéc..., chuan bji phuong
tién xic va van chuyén dat tir ddy h6 dao, chuan bi noi d6 dat phé thai cia
cong trinh.

+ Xac dinh trinh ty dao thi cong cho toan cong trinh.

+ Pam bao yéu cau giao thong trén cong trudng khong bi can tré, dam
bao duoc tién do va chat luong cong trinh.

- Mit bang xay dung phai duoc b tri trén co sé b tri may thi cong,
kho vat liéu, ciu rira xe bé tong va duong van chuyén dat phé thai cling nhu

vat liéu cung cap cho cong trinh, phai bé tri hop 1y.
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c. Chuan bi ho dao:

- Trudc khi dao hao phai tién hanh tric dia cho toan bo cong trinh, dinh
vi duong dan, dam bao yéu cau dao ding vi tri va hudng dao thang goc. Cong
tac danh diu mdc dinh vé toa do, vé do cao phai duoc chuén bj ky va phai lap
bién ban nghi¢m thu trudc khi thi cong.

- Pao tudng dan theo mit bang doc tuyén hao dinh vi theo thiét ké k¥
thuat, dat vao tuong din mot khung cir bang thép duoc ché tao sin. Tudng
dan bang bé tong cdt thép hodc xay bang gach XM max > 75 dinh vi & hai bén
v6i chiéu cao va chiéu sdu dé dam bao kich thuéc hd dao va thiét bi thi cong
khong bi anh huong trong qua trinh thi cong.

- V&i diéu kién dia chat néu muc nudc ngdm thap hon mat dat (1+ 1.5)
tuong dinh vi dugc xay trong hd, moéng dao doc truc cong trinh véi dg sau
( 70+ 100)cm . Nén ctia hb méng phai bang phang va dam chat.

- Trudng hop dat yéu muc nudc ngdm < 1m sir dung tuong bé tong cdt
thép max200 sau 200cm.

- Khu vuce dia chit ¢ nudc ngdm cao, mit bang phai dip cat thi tuong
dinh vi dugc dat 1én nén dat ty nhién hodc dat dap duge dam chit va cao hon
mit nén cong truong tir (10-20)cm, trén mit dat phai dat mot 16p dém 16t dé
thiét bi di lai dugc thuan tién.

- Phén chia ting phan hao dao cho phu hop véi diéu kién thuc té mat
bang va diéu kién dia chat tai hién truong dé viéc thi cong co hiéu qua nhat,
viéc phan chia timg ddt thi cong duoc tién hanh ngay trén tudng dinh vi. -

- Pao hé panels dau tién:

+ Budc 1: Dung gau dao thich hop dé dam bao duoc kich thude dinh
Hinh sén, dio mot phan hd dén chidu siu thiét ké, co thé dao ca hd khi kich
thudc hd dao nho, dao dén dau phai kip thoi cung cip dung dich Bentonite
dén do.

+ Budc 2: Pao phén hd bén canh, cach phén hd dau mét dot.
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+ Buéc 3: DPao ndt phan con lai (Pao trong dung dich Bentonite) dé
hoan thanh mét panels dau tién theo thiét ké.

+ Budc 4: Pit giodng chéng thim CWS vao hd d6 dao sin (co thé sir
dung dung cu duoc thiét ké phu hop) trong dung dich Bentonite, sau d6 ha
16ng thép vao hé mong.

+ Budc 5: D6 bé tong theo phuwong phap vira dong.

+ Bué6c 6: Hoan thanh d6 bé tong cho toan bo panels thir nhat. Pao hd
cho panels tiép theo va thio bo gia lap gioang chdng tham.

+ Budc 7: Bao mot phﬁn hd dén do sau thiét ké. Pao cach panels dau
tién mot d6t sau khi bé tong cua panels trude d6 do lién két duoc khoang 12
gio.

+ Budc 8: Pao tiép dén sat panels sb 1.

+ Bude 9: G bo ga lap giodng chéng thim bing giu dao khoi canh
panels sé 1, nhung giodng chéng tham CWS vin nam tai chd tiép giap giira
hai panen

+ Budc 10: Ha 16ng cdt thép xudng hd dao chira diy dung dich
Bentonite. Pat bd gé lap cing véi giodng chéng thim vao vi tri.

+ Bude 11: D6 bé tong cho panels thir hai bang phwong phap vira dang
nhu panels s6 1.

+ Budc 12: Tiép tuc dao hd cho panels th ba & phia bén kia cua
panels s6 mot. Viéc thuc hién dat bo ga lap cing véi gioang chéng tham va ha
long cbt thép, d6 bé tong cho panels thir ba giong nhu d6 thyc hién cho cac
panels trudc.

-Tiép tuc thi cong theo qui trinh thi cong nhu vay dé hoan thanh toan
bd budc tudng trong dat nhu thiét ké.

*Chuy:

-Khi c6 bé tong xong, phai day nap cac dng d6 dé di vat khoi roi vao

-Chi tién hanh kiém tra chat luong bé tong Barrette sau 28 ngdy.

-Nhan xét két qua kiém tra:
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Pénh gia chat lugng bé tong trong tudng Barrette bang phuong phap
truyén siéu Am qua dugc cin clr vao cac s lidu sau day:

+Theo biéu d6 truyén song. Néu biéu do truyén soéng déu déu, bién doi

it trong mot bién do nho, ching té chit lvong bé tong dong déu, néu bién

d6 truyén song bién doi 16n va dot ngdt chimg to bé tong cd khyét tat.

+Cin cir vao van toc am truyén qua:

Van toc soéng am truyén qua bé tong cang nhanh ching to bé tong cang
dic chic va nguoc lai.

C6 thé cin ctr vao sb liéu trong bang sau day:

Bang 2.4 . Bang danh gia chét luong bé téng theo van toc 4m[9]

Van toc dm | < 2000 2000@3000 | 3000tt3500 | 350074000 | > 4000

(m/sec)

Chat lugng | Rat kém Kém Trung binh Tét Rt tot
bé tong

S luong coc Barrette can kiém tra

+S6 coc can dat éng si€u am 1a 50%.

+ S6 coc can kiém tra ngiu nhién 1a 25%.

2.2. Cong nghé thi cong neo dat:

Thi cong neo dat dé gia cb thanh hé dao tuong trong dat tao diéu kién sir
dung ti da dién tich mit bang dé xay dung phan viéc ngdm cta cong trinh.
Trinh tr thi cong neo dat duoc thyc hién theo qui trinh sau:

2.2.1. Thiét bj thi cong :

- Thiét bi khoan tao 13 cho neo:

Thiét bi khoan tao 15 cho neo phd bién ding cac may khoan MDL 120D1;
Ziph - 300M, XBA - 500, UKB - 200/300, XNB - 2, ....

Vi du thung sb k§y thuat may khoan neo MDL 120D1:

+Xuét x: Trung Qubc

+Dac tinh k¥ thuat: CS=61.5 KW; 150-250 mm; H = 100-140 m
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+Puong kinh 16 khoan: 120-300 (mm)
+Chiéu dai 18 khoan( tng voi dudng kinh 15 ): 50 m (@ 120)

15 m (© 300)
+Goc d6 16 khoan ( chéch 1én 200, trudc 100)
+Ap luc t6i da : 26000 (N)
+Tdc do gia ap : 16 (m/min )
+Luc vong : 34000 ( N)
+Tdc d6 nang ;24 (m/min )

- Thiét bj kéo cing day neo:

Thuong sir dung kich dé kéo cang day neo nhu: YCQ25Q-200, DX- 63 -
315, DP - 63 - 315, XM - 537, DGP - 230....
2.2.2. Quy trinh thi céng neo dit:

a. Tom tat quy trinh thi cong neo dat:

- Budc 1: Khoan tao 16 bﬁng may khoan dén d sau thiét ké, thanh 16 duogc
gift 6n dinh bang dung dich Bentonite.

- Budc 2: Ha neo vao 16 khoan.

- Budc 3:Tién hanh bom vita xi ming qua 6ng bom vao 16 khoan theo
phuong phap vita dang.

- Budc 4:Str dung kich dé kéo cang day neo sau khi vita xi mang da dat
cuong d6 theo thiét ké.

- Budc 5: + Khoa dau neo (neo ¢ dinh).

+ Thao rut cap (neo tam thoi).

b. Céc chu y khi thi cong neo dit:

- Khong lam hu héng 16p bao vé cap.

-Tranh lam ban cap boi bui va moi trudng khi di chuyén cip & cong
truong.

- Tranh 1am hu hai h6 khoan khi 1ap cap.

c. Thi nghiém kiém tra neo dat:
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- Thiét bi dé thi nghiém kiém tra neo dat chi yéu gém kich dé kéo
thanh neo c6 déng ho do luc, diy inva va dong hd do chuyén vi caa day neo.

- Luc thir Temax <0,75Tp (Tp: luc kéo tdi han ¢ trang thai déo cua thép).

Nhu vay tiét dién cdt thép dugc chon phai du 16n dé cho neo bi pha
hoai khong phai do cot thép bi dut ma do bau neo bi pha hoai.

d. Thi nghiém dén pha hoai, dé x4c dinh strc chiu t6i da ctia neo:

- Gia tai timg cip, mdi cip bang 10%Temax cho dén khi neo bi pha hoai,
thoi gian thi nghiém kéo dai khoang 60 phut. Luc kéo 16n nhét khi neo bi pha
hoai 13 strc chiu t6i da ctia neo Rmax hay 14 src kéo gidi han Ty ctia ca neo.

Khi d6 qui dinh stic kéo sir dyng a: T, = RTW - T?

Tudng chan Day Inva

Ddng hd do
chuyén vi

Kich chuyén dung [
0i

Ddng hd do luc

Hinh 2.1: So db thi nghiém neo[2]

- Thi nghiém dé ki€ém tra, xac dinh suc chiu dai tra ctia neo dé xac dinh
luc kéo st dung Ts.

Bang 2.5. S6 luong neo thi nghiém[2]

Tong sO lugng neo | SO lugng neo can thi nghiém

L4 200 2 cal
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2016 500 3 cai
5016 1000 4 cai
10015 2000 5 cai
20016 4000 6 cai

Luc tht: Te=1,15Ts.

Céc cip gia tai 1a 10%Te, thuc hién trong 60 phat. Cac cap d& tai 1a
10%, thuc hién trong 60 phut.

Chét lugng neo: Véi luc thr Te = 1,15 Ts, d§ gian dai hay chuyén Vi
ctia neo 1a Ae=10"Lc. (Vi Lt 1a chiéu dai ty do cta thanh neo).

- Ghi chu:

+ Trur cac neo thi nghiém, tat ca cac neo trudce khi dua vao st dung déu
phai kéo thur véi luc kéo st dung T.

+ Trong thuc té, viéc thi cong dang qui trinh va ddm bao chét lugng
cla timg cong doan, thi bao gid ciing phai thoa man diéu kién Ae<L /10"
Néu khong dam bao dugc diéu kién do, ching t6 neo khong dam bao chét
luong, thi tu van thiét ké can phai xtr 1y.

+ Nhitng neo thuc hién thi nghiém kiém tra dat yéu cau, duoc dung vao
cong trinh.

+ Nhimg neo tam thoi dung dé neo ting ham nha cao tang trong thoi
gian thi cong, khi xdy dung xong tang ham can phai giai phong neo bang cach
thao bulong khoa d4u neo hodc chdt ném khoa dau neo. Téy sach dau neo, trat

x1 mang cat mac cao, roi hoan thién bé mat tuong tang ham.
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CHUONG 3
CAC PHUONG PHAP TiNH
TUONG TRONG PAT CO NEO HIEN HANH

Hién nay, tOn tai nhiéu phuong phap ca giai tich 1n d6 thi dé tinh toan
twong trong dat c6 neo. Su khic nhau vé nguyén tic giita cic phuong phép,
trude tién nam & mic do anh hudng bién dang tudng 1én gia tri ap luc tiép xuc
clia dat. Cac ly thuyét chit ché tién t6i xét dén diéu kién thyc tic dong cong trinh
voi khoi dat thuong dan dén nhiéu khé khan va phirc tap trong tinh toan. Dé giai
cac bai toan ndy can phai sir dung cac phuong phép sb dua trén cac chuong trinh
may tinh.

Tudng trong dat c6 neo dugc tinh toan theo cac so dd khac nhau phu
thudc vao giai doan va phuong phép thi cong, cong nghé thi cong va vat licu
tuong, trinh tu thi cong cong trinh. Dudi day ta xem xét cdc phuong phap tinh
toan don gian, c¢6 tinh chat co so.

3.1. Dung phuwong phap giii tich:
3.1.1. Tinh toan tuong trong dat c6 mot ting neo:

Khi tinh toan tudng trong dat ha vao khdi dat khong pha hoai can xét dén
lién két gdi tya dau dudi cua chung trong dat. Co thé xay ra 3 truong hop lién
két gbi tua sau day:

- Tua tu do;

- Ngam hoan toan trong dat;

- Ngam timg phan.

Khi tya tu do, nghia 1a gia thiét tuong xoay tu do & phia chan tudng vi
thé khong c6 sirc khang bi dong & phia sau tuong va dat dudi hd dao chi gay
nén stc khang troi tir mit truée tudng. Trong tudng xuit hién mé men udn

16n nhét, con d6 sau ha tudng trong dat nho nhat (h.3.1). So d6 lam viéc nay
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thuong thich hop khi xay dung tudng trong dat sét, cat byi va cat xop do mirc
d6 ¢ dinh chan tuong khong chic chan.

Khi ngam hoan toan, nghia la gia thiét ngam chong lai sy xoay cua
tuong, trong trudng hop nay sic khang xuit hién & ca 2 phia cua tudng. Nhu
vay can tinh toan do sdu ha tudng sao cho trong d6 xuat hién mé men nhip
nho nhét, con phan lyc cua dat tac dung 1én mat sau tuong 16n nhat. Biéu dd
md men trong tudng ¢ hai dau vi truc dan hodi tudong c6 diém udn (h.3.1c). So
dd lam viéc nay chi xay ra trong d4t cat va soi cudi chit do strc khéang b1 dong
kha 16n du dé tao nén ngam.

Ngam ting phan 13 trang thai trung gian giita tua ty do va ngam hoan
toan. Tuong Gmg v&i so d6 nay mé men udn va do siu ngam cé gid trj trung
gian giita 2 so do trén (h.3.1.b).

Tinh toan tudng gia cudng neo 1 tang thuong tién hanh theo 2 so d6: so
dd tua tu do E.K Takobi va so d6 duong dan hoi Blima-Lomeiera.

Lua chon so dd tinh toan cho céc truong hop trén can dua vao do cung
phan bd theo chiéu dai cua tuong n, dugc xac dinh tir quan hé :

daV

N = (3.1)

trong do: t - d0 sau ha tuong xac dinh theo so dd Blima-Lomeiera, m; dav
— chiéu cao quy d6i cua tiét dién tuong, m, bang:

121

dav =3
& D+ j

(3.2)

trong d6: I va D - m6 men quan tinh, m* va dudng kinh coc (chiéu rong
tuong, cir), m; j - khe hé gitra cac coc hoac cac cu lan can.

Khi n > 0,06 tuong dugc coi nhu ¢6 dd cirng hitu han va dugc tinh toan
theo so @6 E.K Iakobi. Khin < 0,06 tudng dugc tinh nhu tudng mém theo so

d6 Blima-Lomeiera.
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H.3.1. Cac so d6 lam viéc tuong mong neo khi dd sau ha khéac nhau:
a — khi tya ty do, b- khi ngam ting phan, c- khi ngdm toan phan.

Theo so d6 E.K Iakobi, tuong dugc xem nhu dam tua tu do tai vi tri gia
cuong neo va tai vi tri dat tong hop luc cua ap luc dat bj dong Ep. Trong d6 tat
ca phan ngdp vao nén cua tudng chuyén vi vé hudng hd dio. Gia tri tmin dugc
xac dinh tir diéu kién can béng mod men tur ap luc cha dong va b1 dong ddi véi
diém gia cudng neo. Biéu dd6 md men trong tudng don diu (h.3.1a). Tinh toan
dé xac dinh do chén sau cua tuong tmin va luc kéo tai diém neo (phan luc géi
tura), cling nhu gia tri md men udn trong tudng cé thé st dung phuong phap
can bang luc.

Theo so d6 Blima-Lomeiera, phan tuong chon sau vao nén c6 diém uén
tai diém 0 va gan day hd dao chuyén dich theo huéng hé dio, con thip hon
diém 0 - vé huong nguoc lai. Phan lyc bi dong xudt hién ca tir mat dimg lan
mat sau tudng. Diéu d6 tao nén hai biéu dd don ddu cia mé men ubn (h.3.1c).

Pé xac dinh d6 chén siu cua tuong tmin va luc kéo tai diém neo (phan
luc gdi twa), cling nhu gid tri mé men udn trong tudng theo so dd nay, ta gia
thiét ring cuong d6 strc khang bi dong ctia dat tang tuyén tinh cung véi chiéu
sau va suc khang phan luc nguoc cua dat tir mit sau tuong thép hon diém
xoay 0 cia nd tac dung trong dang luc tip trung E, dat tai diém xoay. Tuong
c6 mot thanh neo trong truong hop nay duoc tinh toan nhu dam tinh dinh tua
trén hai gdi - tai diém gia cudng neo va tai diém dat lyc tip trung E,. Dam

chiu tai trong tir 4p luc chu dong va bi dong.
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* Sau day gidi thiéu phuong phap tinh toan bang phuong phap do thi
duong dan hoi ( theo so d6 E.K Iakobi va Blima-Lomeiera): Phuong phap nay
duoc thuc hién theo trinh tu sau.

Trén hinh v& (h.3.2) thé hién so dd timg 16p dia chat va vi tri diém gia
cuong neo. Sau d6 xay dung biéu db ap luc chu dong va bi dong cta dat.
Tung d6 biéu d6 dugc xac dinh theo cong thirc (3.3) va (3.4). Gia tri ap luc bi
dong chinh xac hon duoc xac dinh theo 1y thuyét B.B. Xokolopxki lay & = o,
nhung khong 16n hon 30°.

Biéu d6 ap luc dat 1én tuong khi tinh toan dugc xdy dung trén co so
chiéu sau ha dy kién, dinh hudng 1y bang 0,5h ddi v6i cat va 0,75 d6i véi dat
sét.

Tiép theo, tung do biéu d6 oan va Gph triét ti€u 14n nhau, con biéu do két
qua duoc chia thanh cac hinh thang don vi chiéu cao 0,5-1,0m. Sau do trir cac
luc can bﬁng, cac dién tich ty 1€ cua cac hinh thang don vi va dat chung tai
tam trong luc cia céac hinh thang (h.3.2c.).

Theo cac luc d6 xay dung da giac luc (h.3.2d) va da giac day (h.3.2e).
Puong khép kin cia da giac diy A " C khi tinh toan theo so d6 Blima-
Lomeiera duoc ké qua diém A’ cit tia 0 v6i dudng ngang di qua miic neo gia
cuong téi tudng sao cho thoa man diéu kién

y1 =(1+1,1)y>  (3.3)

Piém C cat duong khép kin A * C véi da giac day xac dinh d6 sau tinh
toan ha to, twong ng v4i ngam tuong trong dat. Gid tri tung d6 biéu ddo mo
men trong tuong xac dinh theo cong thirc

M=ny, (3.4)

trong do: n- khodng céch toa d¢ cuc trong ty I¢ luc, N; y- tung do da giac
day ttrong ty 1& tuyén tinh cta hinh v&, m.

Theo da giac lyc (h.3.2g) thé hién gia tri E,va lyc trong neo Qan. Gia tri
Qan bang gia tri doan nén da giac luc ndm giira tia cudi cing cua néd va tia ké

song song v&i dudng khép kin A'C, c6 xét dén ty 18 luc twong tmg. Khi
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nghiéng diy neo v6i dudng nim ngang 1 géc o, luc neo trong d6 bang
Qan/coSsa.

Phan luc E, xac dinh bang doan nén da giac lyc nam giira tia cudi cta nd
(s6 13) va tia ké song song voi dudong khép kin A'C dit & muc diém C. Su
tring khép diém dudi cit duong khép kin véi duong diy cong va gidi han
dudi cua biéu do tai trong dat duoc béng cach tiép can lién tuc. Néu duong
khép kin cit v6i dudng diy cong cao hon mirc dit lyc E,, thi chiéu sau chip
nhén ha tudng ban dau can dugce giam xudng.

Theo gia tri E,xac dinh chiéu dai doan tuong thap hon diém C, can thiét
dé diéu chinh phan lyc nguoc E,

_ E;

20 (K Ay — Aan) (3:5)

trong d6: § = > yh +q- Gng suat thang dimg trong khdi dat tai muac dat
luc E,; k' —hé sb xét dén sy giam cuong dd phan luc do tac dung cia luc ma
sat theo tudng hudng 1én phia trén (chung dugc thé hién bang cac mili tén trén
so db tryc dan héi trén h.3.3¢).

Gia tri k' xac dinh theo bang 3.1

Bang 3.1. H¢ s6 xét dén su giam cuong do phan luc do tac dung cua luc

ma sat theo tuong hudng 1én phia trén

e,d6 |15 20 25 30 35 40

K 0.75 0.64 0.55 0.47 0.41 0.35

Do sau ha tudng toan bo bang t = to +At (3.13)

Trong tinh toan thyc té thuong ldy t = (1,15 —1,2)to

Khi tinh toan theo so d6 Iakobi duong khép kin A'D ké theo tiép tuyén
dén da giac diy (duong chdm cham trén h.3.2d). Trong d6, sao cho hé luc tac

dung 1én tuong nam trong su can bang, hudng tia 10 cta da giac luc va hudng
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duong khép kin A'D can phai trung nhau. Luc Qan theo so d6 Iakobi bang gia
trj doan da giac luc trén h.3.3m, ndm giira tia 8 cia nd6 va tia 10 song song
v6i A'D. M6 men uén trong tudong theo so d6 d6 ¢o gia tri 16n nhat Mmax =
ymacn. Piém D xéc dinh d6 sau tinh toan t6i thiéu ha tudng tmin, tuong tng voi
tua tu do dau dudi cua tudng 1én dat . Trong truong hop dé, twong nam trong
trang thai gi¢i han vé on dinh, dé tdng murc do an toan chiéu sau ha thuc té 1éy

t=1,2 to.

T PIIISILST7
[, Laor

£Eaz
P

bt
f(’l,)

N % P ﬁ
N (gr 20 k) Ala i

Hinh 3.2. Céc so d6 tinh toan db thi twong neo theo Blumi-Lomeiera va
lakobi: a- so dd tuong, b- biéu d6 tai trong, c- so db tai trong quy ddi trong
dang luc tap trung theo Blumi-Lomeiera, d- so d6 xay dung da giac day, e- so
d lyc khi xoay tudng xung quanh diém gia cuong neo theo lakobi, 1- da giac
luc theo Blumi-Lomeiera, m- da giac luc theo Iakobi.

Khi bb tri duong khép kin giita cac duong A'C va A'D tuong s& bi ngam
timg phén trong dat. Pi v6i ngam nhu vy, biéu d6 tai trong va mé men
trinh bay trén h.3.2b. Tinh toan tudng theo so 6 Blima-Lomeiera, “Tudng
trong dat “ c6 d6 sau “du” nén can phai chinh 1y trén co s cac s6 liéu thu

nghi¢m. Két qua thtr nghiém cho théy, biéu d6 thuc té cua ap luc chu dong va
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bi déng phu thudc vao tinh bién dang cta dat, twong, tinh bién dang cua neo
gia cudng va c6 thé khac véi cac dy kién trong tinh toan. Gia tri mé6 men uén
ctua nhip va lyc neo trong tuong voi cac tru neo khong chuyén vi can dugc
xac dinh theo cong thirc diéu chinh sau day:
M1T = Mma.Kd (3.6)
Qantt = 1,4.Qan (3.7)
trong do: Kg- hé¢ sb x4c dinh theo dd thi (h.3.3) phu thudc vao gia tri géc
ma sét trong va ty 1& chiéu day d cua tuong d6i véi chiéu dai nhip I
Trén hinh 3.2 tng véi tudng tir ctr BTCT, chiéu day day dbi véi cac loai
tuong khac can xac dinh theo cong thtc (3.1). Chiéu dai nhip 1 liy dinh

huéng nhu khoang cach A'B trén da giac ddy. Goc ma sét trong cua dét trong

gi6i han nhip | xac dinh theo cong thic 1 @u=Y g,h, /1 (3.8)
i=1

trong d6: @ii va hi — goc ma sat trong va chiéu day 16p dat thi i.

Oﬁd
7 e e
{ (5’7:.95  — I i
1;1 8.5 i |
w55 !Zv/x//
as //3“/
a5 ST
$75
ay_‘g‘ ] I
o

Qoz qos of A4 018
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Hinh.3.3. D6 thi dé xét anh hudng do cimg tuong
dén gia tri md men udn trong tudng
Dbi v6i két cdu c6 tai trong phan bd trén mat dit can xét 2 trudng hop
tinh toan. Thr nhat - khi tai trong lién tuc trén bé mit tao nén md men cong
x0n cyuc dai & mirc gia cuong neo va gia tri lyc neo 10n nhat, trudng hop thir 2
- khi tai trong q bt dau trén khoang cach a = hktg(45%¢/2) ké tir tuong trong
d6: hk - chiéu cao phan céng x6n tudng. Trong truong hop d6 xuat hién mo
men ubn cuc dai trong phén nhip tuong.
3.1.2. Tinh toan tuong trong dat c6 nhiéu ting neo:
Ap luc dat 1én tuong chén phu thudc vao d cing cia tuong, thoi gian va
trinh tu lap dit neo. C6 nhiéu gia thiét vé dang biéu do ap luc dat va gia tri
ctia n6 (xem bang 3.2), biéu dd ap luc dit cho tuong chin nhiéu tang neo trinh

bay trén hinh 3.4.

|
e (ad
=3
g

ocH:\
,0,2H

) [57\\

#

H-(e+p)H | 03H

|

H
[ H~o+B)H

BH=
L 0,15H

e | J?
g

Jﬁ%SPah J 5 HA

i\

Hinh 3.4. Biéu d6 ap luc bén cua dat 1én
tudng chan co nhiéu ting neo theo Terzaghi
a) cho datroi  b) cho dat dinh

Phuong phéap d6 thi tinh toan tuong 2 neo theo so do Blima-Lomeiera do
A.Ph.Novinkop soan thao trinh bay trong s6 tay Budrin A.Ia., Demin G.A[..].

Khi t6n tai 3 ting neo (gbi tua) hodc 16n hon, tudng coéng trinh ngdm
duoc tinh toan theo nhiéu phuong phap: phuong phap dam thay thé, phuong
phap luc chong khong thay dbi hodc thay ddi trong qua trinh dao, phuong

phap dam lién tuc, phuong phap tinh toan nhu tdm trén nén dan hodi bang
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cach str dung 1y thuyét bién dang tong thé hodc cuc b, tinh toan bang phuong
phap phan tir hitu han theo chwong trinh trén may tinh dién ti.

Bang 3.2. Ap lyc dat tac dung lén tuong chan cé nhiéu tang neo

Tac gia Cat Sét
0 B q 0 B q
K. Terxaghi 0,2 0,2 0,8yKaHcosgpo | 0,3 | 0,15 vyH-4c
P.Pek - - - 03 | 0,15 yH-4c
G.P. 0,1 0,2 0,2yH 0,6- | 0/4- (0,3-
Tschebotariof 0,75 | 0,25 | 0,375)yH
f
A. Spinker 0,2 0,2 0,8yKaH - - -
K. Flaat 0 0 0,65yKaH 0,25 0 yH-mc
(1,6<m<4)
Ghi chu:

+ Theo G. P. Tschebotarioff va K. Flaat tri s6 giéi han dudi cua q doi
vGi dat sét cho tuong chin tam thdi, con gidi han trén cho tudng vinh ciru

+ Céc ky hiéu y- dung trong dat; Ka- hé s6 ap luc dat chu dong; H- 6 sau
héb dao; @o - gbc ma sat gira dat va tudng; c- luc dinh cua dat.

Trén hinh 3.4 trinh bay so dd tinh toan tudng c6 nhiéu thanh neo theo
phuong phap dam lién tuc. Céc vi tri neo tot nhat b tri déu nhau. Tai trong
chuyén 1én ttuong giita 2 nhip neo theo Terxaghi c6 thé 1dy phan bd déu nhu
Sau:

Pbi vai cat: q=0,8yHAcCOSQo;

Déi voi sét: q= yH-4c.

trong d6: y- trong lugng cua dat; H- do sdu hé dao; c- luc dinh cua dat

sét; (o- goc ma sat giira dat va tuong.
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Do chon sdu cia tuong vao day hd dao can phai du dé can bang véi ap
luc bi dong S=0,5¢gh. Chiéu cao cua nhip trén ho va nhip dudi cung (t&1 thanh
neo dudi cung) hn c6 thé lay so bo bang ho= 0,354h va h,=0,808h. Trong
truong hop dat tt vi tri ngam quy ude c6 thé 1y khoang (1/3- 1/2) h sau hon
s0 v6i day hd dao, luc nay nhip cubi hn 1a khoang cach tir thanh neo cubi téi
ngam quy udc.

Cac gia tri md men udn tac dung 1én tudng va phan luc gdi twa (luc tac

dung Ién thanh neo) xac dinh nhu dam lién tuc trong bai toan co hoc két chu.
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Hinh 3.5. So d tinh toan tru cung nhiéu nhip nhu dam lién tuc

Khi tinh to4n tuong gia cuong bang neo du tng luc xét dén luc bd sung
xudt hién trong tuong khi cing neo.

Pé don gian hod tinh todn ngudi ta coi do cung la tuyét d6i, nghia l1a
khong tinh dén anh hudng cia do vong 1én sy phan bd phan luc dat xuat hién
khi cing neo. Khéi dat duoc coi nhu nén dan hoi thoa mén 1y thuyét Vinkler
v6i su thay d6i hé sé nén tuyén tinh theo chiéu sau.

M6 men udn Mzq va lyc cit Qzo trong tudng tir ing suit neo xac dinh

theo cong thirc sau:

3

Mz = ZK:SHH—(Z/L) 2Q.L5-(z/L)]-3M1,333—(Z/L)]} (3.9)

Qzo = Zk_:nsn —(Z/L)*{8Q, 1125~ (Z /L)]-12(Mg /L)1 -(z/L)]} (3.10)
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Trong d6: Sn - thanh phan nam ngang cua lyc cing neo trong diy thir n
lén Imd tuong, N/m; Z - khoang cach tur dinh tuong dén tiét dién dang xét, m;
k - s6 luong diy neo theo chiéu cao tudng; n - so thir tu diy neo khi danh s

tir trén xuéng dudi (n=1,2,3...); L - chiéu cao tuong tur dinh dén day, m;

k k
Qs=>S,; Ms=>Sa,;
n=1

n=1

A — khoang cach tir dinh twong dén day neo thir n;
Z-an, néu Z>ap;
0, néu 7< an;
I , néu />an;
0 ,néuZ<an.

Luc toan bd trong tuong dugc xac dinh béng cach cong cac luc nhéan
duoc trong tinh toan thong thuong cho tuong cé n sd luong tru chiu chuyén vi
ngang va luc tir ing suat neo:

Mz = I\/IzQ+|V|zo; Qz=0Qz+ Qzo; Qan = Sn+ Qano (3-11)
trong d6: Mzo, Qzo, Qano - twong tmg md men udn, luc cat va thanh phan
phan lyc ngang trong neo 1én 1mét dai tuong nhan dugc khi tinh toan tuong
khong co tmg sut trude ciia neo.

*Trong thuc té xdy dung, céng trinh ngdm nhiéu tang c6 ty 1¢ kich thuéc
chiéu dai va chiéu rong khong 16n, cong trinh c¢6 thé coi nhu hé khong gian
lam viéc dong thoi voi dat nén xung quanh. Tudng cong trinh ngam c6 kich
thudec mong so voi chiéu sau, dugc gitt 6n dinh bang nhiéu gbi twa (san, dam
cac tang, neo). Thi cong cac loai twong nay ndi riéng va cong trinh ngam

nhiéu tang noéi chung thuong str dung phuong phap "Tuong trong dat" két hop
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phuong phap thi cong san "tir trén xuéng", hoic hd dao siu két hop neo.
Tuong loai nay, nhu trén da néu duoc gitr 6n dinh béng hé thanh neo- géi tua,
lan luot lap dit trong qué trinh thi cong. Do d6 sdu "ngam" quy udc cua tuong
trong dat trong qué trinh thi cong thay d6i, s6 luong va vi tri gdi tya dugc bd
sung, tai trong 1én tudng ting dan nén so do tinh toan twong va ndi luc xuét
hién trong tuong theo timg giai doan thi cong ciing thay doi.

Hi¢n nay, nguoi ta thuong su dung 2 phuong phap don gian, thong dung
dé tinh toan tudng ké dén qua trinh thi cong 1a: phuong phap ciia Nhat Ban
trén co s& cac gia thiét cua Sacchipana va phuong phap tinh toan tuong nhu

dam trén nén dan hoi.

3.1.3 Phuong phép Sachipana :

*Phuong phap nay dua trén két qua do dac ndi lyc va bién dang thuc cua
tuong lam can cu, cu thé:

- Sau khi dat téng neo duoi, luc doc truc cua tﬁng neo trén hau nhu khong
d6i, hodc thay d6i khong dang ké;

- Chuyén dich cua than tudng tir diém neo dudi tré 1én, phan 1on di xay
ra trude khi 1ap dit tang neo dudi (xem hinh 3.6);

- Gia tri moémen uén trong than tuong do cac diém neo trén giy nén chi
1a phan du lai tir trude khi lip dit tAng neo dudi;

-Trong dat dinh, than tudng xem 13 dan hoi dai vo han;

- Ap lyc dat than tuong tir mat dao trd 1én phan bd hinh tam gidc, tir mit
dao tré xuéng phan bd theo hinh chir nhat (do da triét tiéu ap luc dét tinh &

bén phia dat ddo);
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L3

1,2,3: Chuyén dich than tuong sau lan dao 1,2,3;
a,b,c: Qua trinh dao
Hinh 3.6: So db quan hé ciia neo voi
chuyén dich ctia than tudng trong qua trinh dao dat
-Trén co s& cac két qua do thirc té nay, Sachipana dua ra phuong phap
tinh lyc doc tryc thanh neo va mémen thin tuong trong qué trinh dao dat véi
nhiing gia thiét co ban nhu sau (xem hinh 3.7):

+ Piém neo dugc coi 1a bét dong sau khi lép thanh neo;

15
¥ ¥ - -
Y =gy - ‘
= x 1 ;.: \
¥ <& - \
e 7L wre N
\V | - \
2 L;:I::‘_"_.._.\n
[

1: Ving déo 2: Vung dan hoi
Hinh 3.7: So db tinh toan chinh xac theo phuong phap Sachipana.
+Phan lyc hudng ngang ciia dat bén dudi mit dao chia thanh hai ving:
ving déo dat t6i ap luc dat bi dong c6 chiéu cao 1 va ving dan hoi c6 quan hé

duong thang véi bién dang cua than tuong;
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+ Sau khi lép dat téng neo dudi thi tri sb luc doc truc cua t?mg neo trén
khong doi.

* Theo chiéu cao toan bd tudng co thé chia thanh ba ving: ving tir hang
neo thr k cho dén mit dao, vung déo va vung dan hoi tr mat dao tré xuéng,
tir 46 14p dugc phuong trinh vi phan dan hoi cho truc twong. Can ctr vao diéu
kién bién va diéu kién lién tyc ta c6 thé tim dugc cong thire tinh lyc doc truc
Nk ctia tAng neo tht k, ciing nhu cong thtc tinh ndi luc va chuyén vi caa no.
V61 nhitng 1ap luan va gia thiét trén, két qua tinh toan nhan dugc kha chinh
xac, nhung do cong thirc c6 chira ham bac 5 nén tinh toan kha phuec tap.

- Pé don gian tinh toan, sau khi nghién ctu Sachipana di dua ra
phuong phap gﬁn ding nhung don giai hon vdi cac gia thiét co ban sau (xem
minh hoa hinh 3.7):

+Phan lyc chdng hudng ngang cua dit 1dy bang ap lyc dat bi dong,
trong do (Ex+ ) la tri s6 ap luc bi dong sau khi trur di ap luc d4t tinh

+Piém neo duogc coi 1 bat dong sau khi 1ap thanh neo;

+Sau khi lép dat tﬁng neo dudi thi tri s6 luc doc truc cia tﬁng neo trén
khong doi

+ Piém mdémen udn than tuong bén dudi mat dao M=0 xem la mdt
khép va bo qua luc cit trén than tuong tir khép ay trd xubng.

Phuong phép giai gan dung chi can dung hai phuong trinh cén bang

tinh hoc sau:

+2Y=0
+ > Ma=0
Do > Y=0, nén:

k-1
NK:%Uhozk +77hokxm _z Ni —ng _%‘);Xri (1)
1

Do >Ma=0 va tir cong thirc (3.1), sau khi don gian ta co:
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k-1

k-1 1 1
(nhok _g_étkk )Xri _(Uhok _é/)hkkxm _|:ZNihik _hkkzNi +E77h02k[hkk _Ehokj:| =0 (2)
1

1

1., 1
35)(‘"2

{hg+x)

FYYYYSYY

Hinh 3.8: So db tinh toan gan ding theo phwong phap Sachipana

- Cac budc tinh toan ctia phuong phap giai gan dung nay nhu sau:

+ Buécl: ¢ giai doan dao thir nhat, ki hiéu dudi chan cta cong thirc (1)
va cong thirc (2) 1dy k=1, con Ny ldy bang khong, tir cong thirc (2) tim ra Xm
sau d6 thay vao cong thirc (1) dé tim ra Ni.

+Budc2: ¢ sau giai doan dao thu hai, ki hi¢u dudi chan ctua cong thire (1)
va cong thic (2) 1dy k=2, con N1 chi c6 mot Nila s da biét, tir cong thirc 2)
tim ra Xm sau do thay vao cong thirc (1) tim ra No.

+Buéc3: ¢ sau giai doan dao thir ba, k =3, ¢6 hai Ni, tirc N1, N2 13 s6 da
biét, tir cong thic (2) tim ra xm, sau d6 thay vao cong thire (1) tim duoc N3

Tiép tuc nhu vay, sau khi tim dugc luc doc truc cta céc téng thanh neo,
ndi luc than tuong ciling s& dé dang xac dinh.

M6 men than tudng trong phuong phap giai gan dung (trir phan momen
am ra), c6 hinh dang twong tu nhu phuong phap giai chinh xéc, tri sé moémen
16n nhéat 16n hon phuong phap giai chinh xac khoang trén 10%, tic 1a thién

v€ an toan.
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Hinh 3.9. M6t so d6 tinh khéac cua
phuong phap giai gan dung Sachipana.

Trén hinh 3.9 trinh bay so dd tinh toan ctia mot phuong phap tuong tu
nhu phuong phép Sachipana, nhung ap luc nudc, dat phia sau twong thi khac, ap
luc nude bén dudi mit dao giam t6i khong. Luc chong ciia dat & bén bi dong dat
toi1 ap luc dat bi dong, dé phan biét v4i phuong phap Sachipana phan ap luc dat
tinh duocgiam di, 1y (wx+v) thay cho (§x+ ¢).

3.1.4. Phuong phap phan tir hitu han:

*Phuong phap phan tir hitu han dé tinh hé thanh trén nén dan héi duoc
xay dyng trén méi quan hé dan hoi tuyén tinh ciia dat va tai trong tac dung 1én
n6. Nguyén li tinh toan 1a gia thiét két cdu chin dat tr mat ddy mong tré 1én
1a phan tir dam, phan tir tir ddy mong tré xudng 14 phan tir dim trén nén dan
hoi, neo la phén tr géi twa dan hoi, tai trong l1a ap luc chu dong cua dét theo
phuong ngang va ap luc nude. Nho cdc phan tir hitu han cta hé thanh c6 thé
xét cac loai nhan td trong qua trinh dao dét (thanh neo dugc ting theo véi do
sau dao, viéc thay doi sd luong dat neo, chuyén vi ciia két cau chan dit truédce
khi neo, anh hudng cua luc truc tang trudc ddi vai su bién doi ndi luc trong

két cau chan dat...). Mac du gifta két qua tinh toan so véi so6 liéu thuc do co
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chénh 1éch nhat dinh nhung ddy 1a mot phuong phap tinh toan két ciu chin
dat co tinh thyc dung va gian tién trong tinh toan.

*Ap dung phuong phap phan tir hitu han cua hé thanh dé tinh két cau
tuong trong dat c6 neo. Phuong phap phan tir hitu han dé tinh hé thanh trén
nén dan hoi dugc xay dung trén mdi quan hé dan hoi tuyén tinh cua dat va tai
trong tac dung 1én nd. Nguyén 1i tinh toan 1a gia thiét két cdu chan dat tir mat
day mong trd 1én 13 phan tir dAm, phan tir tir ddy mong tré xudng 13 phan tir
dam trén nén dan héi, neo la phﬁn to géi tua dan héi, tai trong la ap luc chu
dong cua dat theo phuong ngang va ap luc nudc. Nho cac phén tir hiru han
ctia hé thanh c6 thé xét cac loai nhan té trong qua trinh dao dét (thanh neo
duoc tang theo véi d§ sau dao, viéc thay doi sb luong dit neo, chuyén vl cua
két cAu chin dat trude khi neo, anh huong cua luc truc tang trudc déi voi su
bién d6i nodi luc trong két ciu chan dat...). Mic du giita két qua tinh todn so
v6i s6 lidu thuc do co chénh 1éch nhat dinh nhung day 13 mot phuong phap
tinh toan két cau chin dat co tinh thuc dung va gian tién trong tinh toan.

* Phan tich phuong phap phan tir hitu han tng dung tinh hé thanh trén
nén dan hoi:

Ciing giéng nhu cic phuong phap phéan tich phan t hitu han khac,
phuong phap phan tir hitu han tinh hé thanh trén nén dan hoi can duoc thuc
hién theo qua trinh nhu sau: Roi rac két cAdu -> hinh thanh ma tran do cung
ctia phan tir -> ma tran d6 cng phan t gdp thanh ma trdn cing tong -> s
dung phuong trinh cén bang cua hé giai dé tim ra chuyén vi cta nut. Tién
hanh phan tich két hop dao hd méng v6i qua trinh 1ap dat tro lai.

- Budc 1: Xéc dinh tai trong:

g - Tai mat dat.
Ja - 4p luc dat chu dong, tinh theo li thuyét Rankine, tir ddy mong trd
1én phan bé theo hinh thang, tir ddy méng trd xudng phan bd hinh chir nhét.

-Budc 2: Roi rac phan tir két cau chan dat (‘hinh 3.10).
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Chia theo chiéu ding két cau chan gitr dat thanh hiru han cac phan tr, xét
té1 do chinh xdc cua vi¢c tinh toan, ctt cach 1-2m chia thanh mot phan tu. Bé
gian tién tinh todn, vi tri dot bién v€ mat cat, tai trong, h¢ s6 nén ciia nén dan

hoi va diém neo, déu lay lam diém lién két (nut).

Ny e
N —— Digm nut
N
X, 4, /\ |
r Xi, Ui
l\ﬂ Vv, le’vi
Hinh 3.10: Ro1 rac hitu han Hinh 3.11: So dd tinh phﬁn tor dam

két cAu tudng chin

- Bué6c 3: Xé4c dinh ma tran d6 ctng ctua mdi phan tu.

Mobi quan hé giita tai trong tac dung 1én phan tir v6i chuyén vi cta nat
phan tir dugc xac dinh bang ma tran do cting ciia phan tir {K}©:

[FI*=[K]*{s5}*  (3.3) ;trong do6:

+ [F]¢ — Luc tai nat cua phan tu;

+ {5} - Chuyén vi ctia niit;

+ [K]¢ - Ma tran do ctmg phan tir;

Ap dung phuong phap phan tr hitu han cua hé thanh dé tinh két céu
tudng chan, thong thudng sir dung hai so d6 tinh toan sau day:

Hinh 3.11a 1a so d6 tinh toan thong dung ctia két cdu tuwong chan phan
tich theo phuong phap phan tir hitu han hé thanh. B6 phan két cau tuong chin
tir mat day hé mong tré 1én ap dung phan tir dam, bd phan tir mat day hd
mong trd xudng ap dung phan tir ddm trén nén dan hoi, thanh kéo 1a phan tir

g01 dan hoi. Tai trong 1a 4p luc chu dong cua dat va ap luc nudc ngam.
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Hinh 3.12: So db tinh toan phan tir hitu han hé thanh

Hinh 3.12b gia dinh toan b két cdu tudng chin tinh theo phan tir dam

trén nén dan hoi. So d6 nay thuan tién voi viéc tinh todn diéu chinh nhiéu lan

trong pham vi ap luc dit chi dong va ap luc dat bi dong bat dau tir trang thai

co ban cua 4p luc dat khi hai bén déu chiu ap luc dat tinh. Nhung khi két cau

tuong chan tir ddy mong trd 1én xem 1a dam trén nén dan hoi dé tinh toan, thi

duéi tac dung cua 4p luc dat chu dong trong khéi dat s& sinh ra tng suét kéo,

diéu do so véi thyc té 1a khong phu hop.

DPdi véi phén tir dam, mdi nut ¢6 ba bac tu do (wyv, ), léy duong tim

ctia dam lam truc x(hinh 3.13)thi quan hé giira tai trong phan tir phai chiu véi

chuyén vi tri nat ctia phan tr dugctrinh bay nhu sau:

[ X
Ui
Yi

Vi

M;

?;

trong do:

\

Xi X

-~

A/l

0 6/l

-Al

0 -12/1

- Lyc tryc ¢ nut i, j.

Yi, Yj -Luc cat & nut ij.

Mi, M; - Moden ¢ nut i,).

12/1?

6/1

-6/1

?;

All

12/

-6/1
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Ui, Uj - Chuyén vi hudng truc & nut i,j.

Vi, V; - Chuyén vi huéng ngang & nit i,j.

@@, -GOc xoay ¢ nut 1, J.

E -Mbmen dan hoi cua vat liéu két cdu tuong chin

I - Mémen quan tinh mat cit két cAu tudng chin

A - Dién tich mat cét két cdu trong chin, 1 - Do dai phﬁn tu

* D61 vo1 neo: M1 nut ¢6 1 bac tu do ma tran do cing phan tr 1a:
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K= B2l 0 0 0 ximg

0 0 ) 0 0 1

trong do:

E - Mddun dan hdi ctia vat liéu neo.

A - Dién tich mit cét thanh neo.

L - Do dai thanh neo.

¢ Vbi phﬁn tir dam trén nén dan hoi, ma tran do cung c6 2 loai gia dinh.

O mdi diém nit cua phﬁn tir dAm trén nén dan hdi dat mot thanh géi tua
dan hoi phu, thi d6 cing 1a: K = KBl (3.4)

trong do:

Kn- Hé s6 nén theo hudng ngang ciia dat nén.

B - Chiéu rong tinh toan ctia dam, thuong lay Im. L - Chiéu dai dam.

Dung phan tir dam trén nén dan hoi Winkler, nhu hinh 3.13 ldy duong
tim ctia dam lam tryc x thi phwong trinh vi phan ctia duong cong dan hoi 1a:

d*y

X4

El Ky +q

trong d6: q cudng do tai trong trén dam.
Mi Mj

o~

N
(Vv X

- N
| ‘ = = = ‘ ]
IR L

Hinh 3.13: Phan tir dim trén nén dan hdi Winkler

52



Loi dung phuong phép thong s6 ban dau c6 thé giai hé thic

[ My (1 \ (6,)
Qi 0 " Y
My = 2|E3'z< 0 18 Iq > | o,
Mij 0 0 0 I 0,
Qi 0 -y -15 O " Yj
\Mz/ ' 0 13, 1’a, O —15 |2a1j Y

trong do:

Myi, Myj - MOmen quanh truc x ¢ ntt i,
Qi Qj - Lyc cit ¢ nut i,]

Mzi, Mz — Momen quanh truc z & nut 1,j
0,.0, - (Goc xoay quanh tryc x ¢ nat i,

Xi?

Yi, Vi - Chuyén vi ngang & nut 1,

0,0, - Goc xoay quanh truc z ¢ nut 1)
E - M6dun dan hoi1 cua vat liéu két cau chan dat;
I, - Momen quén tinh mat cat két cau chan dat

| - Do dai phan tir dam

.y, B Bor71s 7, - LA cac hé sb tinh theo cong thuc sau:

_ chAchAl —cos Al sin Al

= Al
“ sh? Al —sin 2 Al
chAlsin Al —shAlcos Al _, .
a, = > — Al;
sh< Al —sin < Al

2 2
_ ch®Al —cos” Al (M)z_

p= sh?Al —sin2 Al ’

2sh? Al sin Al ,
== 2 2 (Al
P shz/u—sinz/ll( )



n=2ap-a,p,);

V. =2 —a,f3);

trong do:

LS
AE|

- Budc 4: Ma tran do ctiing té)ng:

Cian ct vao diéu kién bién dang déng diéu (tuc la chuyén vi ciia nat két
cau va chuyén vj tri cia m&i mot phan tir trong ciing mot nat 1a nhu nhau), thi
ma tran d6 cimg phan tir [K]® hop thanh ma tran tong d6 cimg [K].

Do6i voi 10 so dai dién cho hé dan hoi ctia nén khong xem 1a phan tir, sau
khi hinh thanh tong ma tran do cimg [K] c6 thé cin cr vao so db tinh toan cia
cac giai doan thi cong dé xem tri K ctia hé sd dan hoi nén chong 1én vi tri
tuong (mg cta tong 6 cing. Khi d6 can phai cha y 13, can cr hé s6 K di 14y
str dung can phai nhan véi tri binh quéan caa hai cu 1i 16 xo lién ke, tic 1a:

:L1+L2

K’ K nhu hinh 3.14

Lo

Hinh 3.14: Cach xac dinh hé s6 dan hdi K caa nén.
Lay K’ thay cho K chong Ién tong do cimg tuong tmg
- Budc 5: Can cir vao diéu kién can bang tinh tai trong bén ngoai tac
dong vao nut két cau bat budc phai can bang voi tai trong bén trong ciia két

cau.

54



l N it 3 Ny EE;Q;%] Ny [N ;;
:mum;kk Ny ] N,
" M am
o ™ " L,
il | ul Ry
M ;w« ml ull
™ i M il
e - o .
A 4 #r "%
J b) ¢) d

Hinh 3.15: So db tinh toan két cAu c6 xét toi qua trinh dao dat

Néu tai trong bén ngoai da biét thi c6 thé tim dugc chuyén vi nit cua két
ciu theo cong thirc sau:

[KI{s}={R}

trong do:

[K] - Ma tran tong d6 cing.

{5}- Ma tran chuyén vi.

{R} —Ma tran tai trong.

o[ TIY | [T | [ TTXITY Ty
—— g

NBan "Ban =

_- %
| g2 (]| g1 ——
]‘W‘mﬂ'{ ey V11K {11k 1 e

Ban day
- L. L L

Hinh 3.16: So db tinh toan két cdu c6 xét toi viée thao lip neo
Pé xét dén yéu t6 thi cong mot cach chinh xé4c, can tién hanh nghién ctu

anh hudng cua viéc lap dung hé neo. Tur quan hé chuyén vi va ndi lyc cua két
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cau tuong chan véi vi tri di€ém neo, can ctr vao so do tinh todn trong cac hinh
3.16 - 3.18 lap lai cac budc da néu tir budc 1 dén 5, c6 thé tim dugc chuyén
vi, mdmen, lyc cdt va lyc truc cua két cau chan dat trong cac giai doan khac

nhau.

3

1‘1[2
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H

Hinh 3.17: Luc truc tang trudc cho neo
Lay hinh bao néi lyc cta cac giai doan dao dé lam can ctr thiét ké cudi
cung cho két cu tudng chin. Ngay trude khi lap neo, két ciu chin dat
d4 bi bién dang rat 16n tai vi tri d6, con sau khi 1ap neo thi bién dang & diém
ay 14 rat nho, tic 13 chuyén vi ciia két cau chan dat phan 1on d3 xay ra trudc
khi lép neo va da anh hudéng dén noi luc cua két ciu chan dit, do do can ¢6 su
diéu chinh (h3.20-3.21).

Gia su trude khi lép neo, két cdu tuong chin d3 c6 gia tri chuyén Vi 6,
tai diém d6 (hinh 3.15a), sau khi lip neo va dao dat d¢én diém neo tiép theo
(hinh 3.15b) phai tién hanh diéu chinh chuyén vi ddi voi hé thanh neo tuong
tmg, luong diéu chinh 14 &,, két qua tinh todn cua giai doan nay c6 thé tinh
toan dua vao quan hé noi lyc cua hé¢ thanh va bién dang tuong ddi. Trong
cong trinh thuc té, mot thanh neo thuong ché)ng cho ca hai bén thanh hd dao
nén d6 dai tinh todn L; c6 thé 1y bang mot nira cia d6 dai thanh neo.Khi két
ciu chan dat ¢ trong ving c6 cong trinh xay dung mat do cao, hay dudng dng

quanh d6 bé tri day chit, thi thudong phai khéng ché chuyén vi cia khi dat.
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Do do, trong thi cong thuong hay ap dung cong nghé tang trudce luc truc cua
thanh neo dé han ché bién dang cua két ciu va han ché sinh ra mdmen qua
16n, lyc truc ting trudc thudng cé thé 1ay bang 30%-60% lyc truc ciia thanh
neo. anh huong cua luc truc tang trudc ddi v&i nodi luc cua két ciu chan dit co
thé thyc hién bang phuong phép sau day: Cho luc truc ting trudc sau khi lap
hé thdng neo va trudc khi dao bude tiép sau 1a Nt so d6 tinh toan twong (g
nhu hinh 3.18. TUr hinh 3.18 c6 thé biét, Nt nén tang vé phia gbi twa bén tréi
cua thanh neo vi ap luc dat da ¢ trang thai can bang khi tang trudc luc doc
truc, hé s6 phan luc K cua 16p dit co thé 14y theo thi nghiém ¢ hién truong
hoic tra bang c6 sin. Pé tinh toan bién dang ctia khdi dat & gan mat dao voi
do an toan du trir nhat dinh ta str dung so dd trinh bay trén hinh 3.18.
0+1000kN/m?, z=0+5m

K=Y 1000 kN/m® , z>5m.
HiITEitH

=

—lr

Mt ho dao

=
B

|
4
10000kN/m

||

Hinh 3.18: So db tinh toan hé sb phan lyc K
Lo xo nén dat phai xtr Iy nhu 13 10 xo chiu lyc mét chiéu, tic 1a chi co
thé nén chu khong thé kéo Tri chuyén vi n0i luc c6 dugce tur hinh 3.19 phai
chéng 1én voi két qua trudce khi chua c6 luc truc tang trudc, roi lai léy tri s6
sau khi ché)ng 1én éy dé diéu chinh lai sy chiju luc cua giai doan thi cong sau.

*Trudc khi 1ap neo ( so d6 nhu hinh 3.19).
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Hinh 3.19: So db trudc khi 1ap neo

- Yéu cau: tinh toan ndi luc chuyén vi ctia két cau tuong chin cong xon,
v& s0 d6 chuyén vi lyc cat va mémen tuong Gmg:

-Trinh tu tién hanh nhu sau:

+Budc 1. Tang trude luc truc Ny, tim so dd chuyén vi va noi luc cua
tuong chin twong tmg nhu hinh 3.19.

+Buéc 2. Pem két qua thu dugc sau khi cong noi lyc va chuyén vl cua
hinh 3.18 twong Gng v6i hinh 3.20 thu dugc két qua nhu hinh 3.22. Néu
khong tang trude lyc doc truc thi co thé khong can xét dén anh huong cua lyc
truc tang trudc, hoac cho N’1=0.
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Hinh 3.20. So d6 tinh toan luc Hinh 3.21. Két qua

truc tang trudc cua tang neo thir nhat cong ndi lyc va chuyén vi
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+Budc 3. O giai doan dao thir 2, tri s chuyén vi phai diéu chinh 13 &,
(hinh 3.15) tai vi tri géi tua tach khoi thanh neo. Két qua thu dugc xem hinh
3.17 (luc truc ting trudc N’; khong cong chong);

+Buéc 4. Néu tﬁng neo thr 2 can tang trudc luc doc truc N’» thi so dd
tinh toan va so do ndi luc nhu hinh 3.23

+Budc 5. Cong ndi luc va chuyén vi ciia hinh 3.20 véi hinh 3.21 két qua
nhu hinh 3.22, trong d6 6. =65 + 6,

+Buéc 6. O giai doan dao thwr 3, gia trj diéu chinh chuyén vi phai 1a
§,(hinh 3.19), con gia tri diéu chinh 5, & chd ting neo thtr 1 khong thay d6i,
vi tri diéu chinh déu ¢ géi tua két cu tuong chén tach khoi thanh neo. So dd

tinh todn va két qua thu duoc nhu hinh 3.26

4
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Hinh 3.22: So d6 Hinh 3.23: So d tinh toan
tinh toan khi dao budc 2 tang trudc luc cua t?mg neo thir 2

Trang thai chiu luc cua giai doan dao thé hién theo so d6 dudng bao
cho céc gia tri chuyén vi va tri ndi lyc. Can ctr vao gia tri ndi luc va chuyén Vi
16m nhét tai vi tri cac mat cit thu duoc dé thiét ké mit cét cho két cau tuong
chin va lya chon thanh neo.

Déi voi két cdu tudng chan, ngoai viée xét dén qua trinh dao, con phai
xét dén su bién doi ndi luc trong qua trinh thao d& thanh neo. Ta xét so dd co

2 hang neo nhu vi du trén.
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Hinh 3.24: Két qua cong chéng noi1 luc va

chuyén vi sau khi dat ting neo thu 2
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Hinh 3.25: So d

tinh toan budc dao tht 3

Hinh 3.25 thé hién ho mong da dao dén ct cia day mong, tién hanh d6

bétong ban day va dd bo tang chong thir 2. Loi dung nguyén li can bang luc

tai tﬁng neo thr 2 tdc dong mot lyc N2 c6 do 16n béng nhau con chiéu thi

nguoc lai, cé thé tim dugc ndi lyc va chuyén v1, khi thdo thanh neo nhu hinh

ve 3.26
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Hinh 3.26. So d6 tinh toan khi d& bo tﬁng neo thir 2

Noi luc trong két cau tudng chin va trong thanh neo sau khi thdo d& tang

neo thtr 2 ¢6 thé tim duoc bang cach cong tri s6 ndi luc ciia hinh 3.20 v6i hinh

3.21, két qua trén hinh 3.27 trong do:

N12= N1+ N
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Hinh 3.27. Két qua cong chong noi Hinh 3.28. So db tinh toan

luc sau khi d& bo tang neo thi 2 sau khi d& bo ting neo thir nhat

Sau do, db bétong ban san dinh va d& bdé hang neo thua nhat. Tai vi tri
diém tuong ung, tac dong mot luc c6 do lon béng v6i N2; va c6 chiéu nguoc
lai, két qua thu dugc nhu hinh 3.28. Ndi luc khi dé phai 1éy béng téng noi luc
cua hinh 3.27 va hinh 3.28.

3.2. Dung phuong phap so:

Plaxis 8.2 1a mot phﬁn mém duoc phat trién dua trén co s& thuét toan phﬁn
tir hiru han dé phan tich su bién dang va 6n dinh trong linh vuc dia chét cong
trinh. Thi tuc d6 hoa nhap vao don gian cho phép tao moé hinh phan tir hitu han
phtrc tap, tinh nang duoc cai thién cho phép cung cép chi tiét nhitng két qua tinh
toan. Chuc nang tinh toan hoan toan tuy dong va dua trén thu tuc s6 hoa manh
mé.

3.2.1. Pham vi &p dung:

- Phan tich sy bién dang va 6n dinh tudng chin dat co neo.

- Phén tich su bién dang va 6n dinh méng mong bang,

- Ung dung phén tich su bién dang va 6n dinh trong giai doan thi cong
xay dung ngam.

- Phan tich sy bién dang va 6n dinh dé song.

-Ung dung phan tich su bién dang va 6n dinh duong bo.

3.2.2. Mot s6 md hinh duoc thiét 1ap sin trong Plaxis 8.2:
a. M6 hinh tinh tudng chin dét ¢6 neo (h.3.30)
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Hinh 3.29. Mo hinh tinh tuong chan dat c6 neo

- Budc 1: Nhap dir ligu dau vao:

+M¢ file mo hinh tinh tudong chin dat c6 neo di duoc lap thiét sin
+ Nhap cac sd liéu vé cac 16p dat (chiéu day.E, c, v, ¢, k,v)

+ Nhap cac thong sb tuong chan (EA, EL v, d )

+ Nhap cac thong s neo dat (EA, Ls, Fmax)

+ Nhap céc tai trong tac dong.

+Chia ludi phan tir tinh toan hinh tam giac.

- Budc 2: Tinh toan:

Bit dau tinh toan bang cach nhan nat <Calculate>. Nhap coc thung tin

can thiét vao hop thoai tonh todn.

- Budce 3: Xuat dir 1iéu dau ra:

Két qua dir liéu dau ra duoc bi€u dién qua do6 thi hodc cac bang gia tri

chuyén vi, ing suét, noi luc; va xuat két qua theo mat cat.
b. M6 hinh tinh méng bang (h.3.30)

E L LT il

-
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Hinh 3.30. M6 hinh tinh méng tiét bang

c. M6 hinh tinh trong giai doan thi cong x4y dung ngam (h.3.31)
Stmt

NN axxmmmmmmmxxx
Sm m be excavated //
. .rﬂ‘w //////'
: ""’-r-._ Diaphragm w. a]l
Hinh 3.31. M0 hinh tinh trong giai doan thi cong xay dung ngﬁm
d. M6 hinh tinh dé song (h.3.32)

xh

NN

# #

Hinh 3.32. M0 hinh tinh dé song

e. M6 hinh tinh dudng bo (h.3.33)

ey
Z o = ’

Hinh 3.33. M0 hinh tinh duong bd



CHUONG 4
CAC MO HINH TiNH TOAN VA PHAN TiCH
SU" LAM VIEC CUA NEO TRONG XAY DUNG TANG HAM
NHA CAO TANG TAI THANH PHO HAI PHONG

Tinh toan neo dat bao gém xac dinh chiéu dai cua chiing, d6 nghiéng,
kha nang chiu lyc, do bén tung chi tiét neo (day neo, dau neo, khoa, dé, 6ng
tru...). Dudi day ta xem xét cac mo hinh tinh toan neo dat:

4.1. Cac mo hinh tinh:
4.1.1. Mb hinh tinh neo dat theo phuong phéap giai tich:

-Chiéu dai va goc nghiéng ciia neo duoc xac dinh tir tinh toan 6n dinh hé
“twong - dat -neo”.

-Stre chiu tai cua neo ddi voi dat chu yéu phu thudc vao bau neo. Kha
nang chiu tai ctia neo theo dat nén duogc ciu thanh tir 2 thanh phan:

+ Ma st thanh bén ciia neo véi dat.

+ Strc khang ctia dat doi véi guong neo (mat trude cia bau neo).

Hinh 4.1. M6 hinh tinh toan 6n dinh hé
“twong- dat- neo” theo phuong phap mat truot phang 1 neo
-Biu neo nam trong dat cang tot thi strc chiu tai ctia neo cang 1én. Dé

dam bao hi¢u qua kinh té, cling nhu kha nang chiu lyc tin cdy cua neo can
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chon 16p dat tét dé dit bau neo. Khong nén bd tri bau neo trong dat yéu.

Trong moi trudng hop phai bd tri biu neo vuot ra ngoai ving truot.
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Hinh 4.2. M6 hinh tinh toan 6n dinh h¢
“twong- dat- neo”theo phuong phap mit truot phang 2 neo
4.1.2. M6 hinh tinh neo dat trong phan mém Plaxis 8.2:
Ta tinh neo dat tir mo hinh tinh toan twong chan déat c6 neo da dugc xay

dung trong ph?m mém Plaxis (So db minh hoa nhu hinh 4.3)
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Hinh 4.3. M hinh tinh neo dat
4.2. Loi giai tinh toin neo dat:
4.2.1. Phuong phép giai tich:
*Tinh toan On dinh hé “tuong - dat -neo”.
Tinh toan 6n dinh dwgc thuc hién theo mat truot tru tron hodc truot

phang.
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Khi tinh toan theo phuong phap mit truot phing - phuong phap Kranxa-
cho ring mit truot siu di qua tAm phan 1am viéc cta neo C va diém b- diém
xoay tuong trong khoi dat (h.4.2).

Trong so d6 trén h.4.2b trinh bay luc dic trung cho tic dong cta hé
“twong- dat” 1én khoi dat. Quy udc rang, luc neo dugc dit ¢ gilra phan lam
viéc cia neo - tai diém C.

Muc tiéu tinh toan - xac dinh vi tri ti vu diém C, trong d6 dam bao diéu
kién 6n dinh ctia hé” tuong- dét - neo”va chi phi nhé nhét cho viéc san xuét
neo.

Tinh toan duogc tién hanh bang phuong phap dung dan.

Vi trf tdi vu cia diém C duge lya chon trong qua trinh tinh toan on dinh
khéi abed (h.4.2c), xuat phat tir diéu kién d6 bén dat chéng truot theo mit
phang truot be. Trong trang thai gidi han c¢6 cac luc sau tac dong 1én lang thé
abcd: E- 4p luc tudng neo; Ea- 4p luc cha dong ctia dat (co xét dén gia tai) 1én
tuong a0 dc, di qua diém c; G - trong luong ling thé abed; Rs — phan luc khéi
dat; Q - luc bao dam can bang gii han lang thé.

Gia tri luc Rs va Q chua biét, nhung da biét hudng tac dong cua chung,
Vi vy tinh toan don gian nhét 13 tién hanh theo phwong phap d6 thi da giac
lyc (h.4.2d). Tim dugc gia tri lyc Q so sanh no6 voi luc Q. Néu Q=Qa thi hé
“tuong - dat- neo” nam ¢ trang thai can bang gidi han vé 6n dinh.

Do 6n dinh caa hé “tuong- d4t-neo” s& dam bao tin cay khi thoa man cac
diéu kién sau:

Déi v6i neo gia cuong mot tﬁng:

K, = % Z 74 4.1)

D061 vo1 gia cudong neo nhi€u tang c6 do nghiéng va chiéu dai neo khac nhau:

K o=— 9 5> (,j=123..) 4.2)

| Zn: Qaik
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trong do: Kyy.- hé sb on dinh lang thé truot thu i; vd — hé s6 do tin cay
theo dat, 1ay bang 2,0 ddi voi neo tam thdi va 2,5 ddi voi neo cb dinh; Qi —
luc thanh phan ngang dam bao can bang gidi han ling thé trugt th i; Qak —
thanh phan nam ngang cua luc neo, diém dit cia né Cj nam trong gii han
chu vi lang thé truot thr i bao gdm ca dudng chu vi

So do tinh toan va da giac lyc dbi voi 1 trong nhitng phuong an b tri
neo khi gia cuong 2 ting neo cho tudng h.4.2.

Trong da giac lyc dé tinh toan 6n dinh ling thé abcids (i=1) bao gom Gi-
trong luong lang thé; luc E va Eq1; Rs1 - phan luc khéi dat theo duong truot
bce; Q1 — luc dam bao diéu kién can bang gidi han.

Do 6n dinh khéi dat abeids duoc x4c dinh theo cong thic (4.2)

QlK
QalK + Qa2K

D6 6n dinh khéi dat abead, (i=2) ciing dugce danh gid nhu trén ddi véi gia

K= (4.3)

cuong 1 neo.

Hé s 6n dinh duoc xac dinh theo cong thirc (4.1):

Q,
Qas

Khi xay dung da giac luc c¢6 thé gip truong hop hudng véc to Qi nguoc

Koy = (4.4)

v6i chi dan trén hinh 4.2. Két qua tinh toan nhu vay cho thiy chiéu dai neo
thir 1 khong du.

Phuong phap tinh toan on dinh cta Kranxa thoa mén tot diéu kién lam
vi€c cua neo c6 ngam loai A, trong khdi dit ciia nd xuét hién ung suat kéo.

Pé tinh toan neo c6 ngam loai B, trong than ctia ching chi xuét hién Gng
suét nén, thuc té va hop 1y hon ca la so do tinh toan co mat truot di qua dé
neo.

*Tinh todn kha nang chiu tai cia neo.

Tinh toan neo theo kha nang chiu tai va do bén tung chi tiét ctia nd dugc

tién hanh theo tai trong Qg- luc doc tac dung 1én dinh neo tur cong trinh gia
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cudng trong diéu kién to hop tai trong bat loi nhat co xét dén Gmg suét so bd
clia neo (neo ung suat trudc).

Tai trong tinh todn 1én neo can thoa man diéu kién:

Qo<Py (4.5)
trong do: Pp- tai trong tinh todn cho phép tac dung 1én neo.

Khi lya chon loai va két cdu neo, s6 lugng tang neo, khoang cach giita
céc tang, khoang cach gifta cic neo trong tang trong giai doan dau thiét ké, tai
trong lam viéc tinh todn 1én neo dugc xac dinh trén co s¢ tinh toan so bg, Xuét
phat tir 1y thuyét kha ning chiu tai ciia neo theo dét Pq, va chap nhan rang:

Yk Pn <Py (4.6)
trong do: yk — hé s6 do tin cdy vé y nghia cong trinh bang 1,4 - d6i véi
neo cb dinh; 1,2 - ddi voi neo tam thoi.

St chiu tai clia neo theo dat nén c6 thé xac dinh nhu tong strc khang cua
dat theo mat bén va mit trudc (guong): P = Pa1 + Pg2

trong do: Pq1 - strc khang trugt cia dat theo mat bén; Pgz- strc khang trugt
cua dat theo mat guong.

Phu thudc vao két cdu neo, gia tri Pq, dugc xac dinh XUt phat tur stic
khang truot cua dat theo mit bén cta toan bod 16 khoan hodc chi trong vung
neo.

- Suc khéang truot ciia dat theo mat bén xac dinh nhu sau:

Pa1 = Ko IT. ms. f . | 4.7)

trong d6: Ko = 0,6 — Hé s6 dong nhét cia dat; IT - Chu vi 16 khoan cho

neo khoan (rdLk) hodc chu vi vong bom cho neo bom (ndus); ms — Hé s6 phu

thudc vao loai dat va dang neo (mf =1 cho neo bom; ms = 0,6 cho neo khoan

hinh tru va neo mé rong trong cat; ms = 0,5 cho tat ca cac loai neo trong 4 cat,

a sét, sét); 1 — Chiéu siu 16 khoan hodc ving bom; 1 — Strc chéng truot tiéu
chuén cua dét theo mat bén 16 khoan léy theo bang 4.1.

Néu neo nam trong dat nhiéu loai khac nhau, gia tri tich me.f.1 duoc

xac dinh bang phuong phap cong timg 19p.
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Khi tinh todn neo bom, duong kinh bau neo co6 thé xac dinh theo cong

D=2 /—(;Z)V 4.8)

trong d6: € - Hé sb d6 rbng cua dat; V — Thé tich vita thAm nhap khi

thuec:

bom; I — Chiéu dai ving bom (bau neo).

- Strc khang cua bau neo hoic phan khoan mo rong cua neo theo mit
guong, c6 thé xac dinh theo cong thirc kinh nghiém:

Pa2 = Ko (Ac™ + B yhq) (S — Sc) 4.9)

Trong d6: A, B — Hé s6 phu thudc goc ma sat trong cia dat l1ay theo bang
4.2.

¢ — lyc dinh riéng tiéu chuan ctia dat sét hodc cac thong sb tuyén tinh
ctia dat cat; hg — chiéu sau dit tAm ving bom hoic phan mo rong; S, Sc — Dién
tich lam viéc cua phﬁn mo rong va dién tich mat cat 16 khoan, v - Trong lugng
riéng cua dt.

Pbi voi neo hinh tru c6 phan md rong - kha nang chiu tai tinh toan cia
neo theo dét Pq 14 strc khang tong cong ciia dat theo mit trudc (guong) va mit
bén bau neo:

Pa = Pg1 + Pa2= KoIT. ms. f1. 1+ Ko (AcH + B yh) (S - S¢) (4.10)

Péi v6i neo khoan hinh tru khong c6 phan mo rong - stic khang cua dat
chi tinh theo mat bén cua neo:

Py =Pa1 = KoIl. mg. .1 @.11)

Bang 4.1. Luc ma sat cua dat f
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Chiéu sau 1 cia dat cat, o chiat trung binh MPa
trung binh
cua lop Cat hat trung  Cat nho Cat bui
, hat tho
Dat sét c6 d¢ sét I

0,2 0,3 0,4 0,5 0,6 0,7
3 0,048 0,035 0,025 0,02 0,008 0,004
5 0,056 0,040 0,029 0,024 0,010 |0,006
7 0,060 0,043 0,032 0,025 0,011 0,007
10 0,065 0,046 0,034 0,026 0,012 0,008
15 0,072 0,051 0,038 0,028 0,014 0,010
20 0,079 0,056 0,041 0,030 0,016 0,012
25 0.086 0.061 0.044 0.032 0.018 -

Bang 4.2. Cac giatri A va B

o° |14 16 18 20 22 24 26 28 30 32 34 36

1 |77 |86 |96 |11,1 |135 |16,8 | 21,2 | 269 |43,4 |44,6 |59,6
B 28 |33 |38 |45 |55 70 |92 |122 16,5 |225 |31,0 |44/4

Gia tri suc chiu tai so bd cua neo theo dat Pq cling c6 thé xac dinh theo
cong thirc sau:

+ Pbi v6i neo hinh try ¢ phan mé rong:

Pa = 7. yc[dcXycilifi +0,25ycr(aiCi +azyih).(D? —d?7)], (4.12)
+P6i véi neo bom phut:
Pa = 1. yc[ D.2ycdlifi +0,25ycr(a1Ci +azyih).(D? —d?r)], (4.13)

trong do: yc — hé s6 diéu kién lam viéc, béng 0,8; ycf va ycr — cac hé )
diéu kién 1am viéc phu thudc vao phuong phap mé 16 khoan va phuong phap
tao bau neo; dr - dudng kinh thanh neo; dc - dudng kinh 16 khoan thi cong
neo, m; D - dudng kinh bau neo hodc ving quy udc bom phut xung quanh
thanh neo, m (dudng kinh ving quy udc bom phut doi v6i tinh toan so bo 14y
bang 3dc); fi — strc khang tinh toan cta 16p dat thir i theo mit bén, KPa; 1i —
chiéu day 16p dat tha i tiép xtic véi mit bén cua neo, m; ou, a2 — hé sb khong
thir nguyén phu thudc vao gia tri tinh toan géc ma sat trong cua dat tiép xtc

vo1 mat mé rong cua bau neo; C; - gid tri tinh toan lyc dinh riéng cua dat
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trong ving bau neo, KPa; yi - trong luong riéng cua dat KN/m3; h - chiéu sau
dat trong tam ph?m mo rong ké tir mat dat, m. Cac gia tri ycr, fi va ou, o2 ¢
thé tham khao trong XNIP 2.02.03-85.

Két qua chinh x4c hon c6 thé nhan duoc tir tinh ton neo trong dat ciing
v6i dat xung quanh biang phuong phap co hoc méi truong lién tuc hoic
phuong phap sd.

Gi4 tri tinh toan can so sanh véi gia tri Pn, xac dinh theo két qua thu
nghiém neo tai hién truong. Gia tri tinh toan lya chon cudi cung can 1€iy gia tri
nho nhat trong cac gia tri do.

Ung suit kéo trong thanh neo khong dugc 16n hon 95% gidi han chay ot
- cua vat li¢u khi tac dung tai trong thir nghiém gisi han P;.

Dién tich tiét dién ngang cua thanh neo As chiu kéo (dut) dugc xac dinh
theo cong thirc sau:

Déi véi neo cb dinh:

1,58Pn
As > , (P=1,58Pn) (4.14a)

Ot

Doi vo1 neo tam thoi:

1,3Pn
As > . (P=1,3Py) (4.14b)

Ot

Khac véi giéng neo lam viéc chu yéu chiu nén, neo tiép nhan luc kéo, gia
tri ctia chiing dugc xac dinh nhu hinh chiéu trong cac tru khép Qqik d& coc
(ctr) (hinh 4.2.c, d).

Qaik=Pn cos o/ kla (4.15).

& day: k = 1,5 — Hé sb an toan; o - Goc nghiéng clia neo v6i mit phing
ngang, do; la- budc neo.

Khi thiét ké neo, van d& quan trong nhat 1a xac dinh dung chiéu dai ngam
lz. Chiéu dai ngam neo phu thudc vao tinh chat cua dat, ap luc bom va co gia

trj vao khoang 4-10m. Trong dat khong phai da, chiéu dai bau neo 14y tir tinh
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toan, khoang 0,2KN/m, sau d6 chinh xac hoa trong diéu kién cu thé cta khu
vuc xay dung.
V& su anh huong gia tri 4p lyc bom vira xi mang lén kha nang chiu luc

ctia bau neo co thé 1y giai theo sd lidu trong bang 4.3.
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Bang 4.3. Su anh hudng gié tri 4p luc bom

vita xi mang lén kha nang chiu lyc cua bau neo

Kha nang chiu lyc giéi han cua
bau neo, (KN/m)
Pt Gia tri luc b6i  véi  viia  xi mang
dinh C, MPa N/X=2:1,2,5:1 khi &p luc bom vira
1MPa 2,5MPa
Pit yéu - 0,2- 0,4 0,8-1,0
Mergel 0,03-0,08 0,4-0,8 1.0-1,3
P4 phan 0,6-0,7 0,6-0,7 1,5-1,7
Aliuvi - 0.9-1.3 1.9-24
b4 voi 15,0 16m hon 4,0 16n hon 6

Khoang cach gitra cac neo khong nén nho hon 4D (D- duong kinh 16n
nhat cia bau neo), théng thuong khéng nén nho hon 1,5m sao cho ching
khong bi anh huong dén kha niang chiu luc cia nhau. Phan trén bau neo duogc
ha sau khong nho hon 4m ké tir mat dat.

Céac neo dy tng lyc bao gdm cic neo ¢ thanh cing gin vao dinh va
dugc cang trude, theo nguyén tic 16n hon 30% tai trong tinh toan Pn. Cong tac
kéo cang duoc tién hanh & cubi qua trinh tién hanh thtr nghiém kiém tra hoic
nghiém thu. Lyc trong thanh neo gin trong dinh neo dugc goi 13 tai trong hop
khéi Ps. Khi thiét ké neo tng suét trude, lyc tinh toan can ldy sao cho sau qua
trinh Iam vi¢c dai, khi trong neo da xuét hién toan bo ton that ung sudt trudc.

Theo s6 liéu caa nhiéu quan sat thuc té trén cac cong trinh d3 xay dung,
ngudi ta xac dinh duoc rang, ton that ing suat trong neo 1a hau qua cua tring
g suit trong thép, sut hodc tir bién cia vita xi mang trong ving bau neo, tir
bién cua dat xung quanh ving bau neo, c6 két ctia khi dat trong trong ving

tua két cau neo. Tat ca nhiing hién twong d6 dan dén giam manh mg suat
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trude. Trong dat mém, ton that Gmg sudt trude co thé dat téi 50% va 16n hon
so v&i gié tri luc ban dau Ps.

Trong da nit né, khi vita ngdm c6 thé chay theo vét nut trude khi bd tri
neo, 16 khoan dugc kiém tra kha ning thdm. Néu téc do nudc chay 16n hon
11it/phut trén mdt m chiéu dai 156 khoan khi ap luc nudc 1MPa, 16 khoan duoc
x1 mang hoé so bo.

Chiéu dai ngam neo I3 trong dét, da theo sy tiép xuc “vira xi mang - kim

loai dugc xac dinh theo cong thurc:

I3 = % 4.16
T4, (419
Theo sy tiép xtic vita xi miang- d4 duoc xac dinh theo cong thirc:
I = — (4.17)
T gs D |

trong d6 Qa- luc tinh toan trong neo lay khong 16n hon Qo/2; ga- luc dinh kim
loai neo véi vita xi mang; da - duong kinh 16 khoan; qs - lyc ma sat cla dat,
d4; Dc - dudng kinh bau neo.

Céc thong sb qa va gs phu thudc vao nhiéu yéu t6 bao gdm mac vira, do
nham mat tiép xuc, cuong do khoang chat, ap luc bom phut...Dé tinh toan so
bo co thé léy Ca= 3,0...5,0MPa; gs - co thé xac dinh so bd theo két qua thi
nghiém cua M Bustamante theo bang 4.4.

Theo M.Bustamante dudng kinh 16 khoan va dudng kinh bau neo c6
quan h¢ sau:

Dc =ada (4.18)

o - xac dinh theo bang 4.4.

Bang 4.4. Hé s6 a dé xac dinh duong kinh bau neo ds (theo Bustamente)

Loai dat Hé so a biéu kién bom vira xi mang
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Bom phun | Bom phun IGU | Thé tich vita thuc té can | Ty 1é
IRS Pi>P; Pi<P; ding Vi nude/X.
M
Cudi soi 1,8 1,3-1,4 1,5 Vs
Cuoi soi 1an cat | 1,6-1,8 1,2-1,4 1,5 Vs
Cét 1an cudi soi | 1,5-1,6 1,3-1,4 1,5 Vs
Cét hat tho 1,4-1,5 1,1-1,2 1,5 Vs 1,7-2.4
Cathattrung | 1,4-15 1,1-1,2 1,5 Vs
Cét hat nho 1,4-1,5 1,1-1,2 1,5 Vs
Cét bui 1,4-1,5 1,1-1,2 1,5-2Vs cho IRS; 1,5 cho
IGU
Cat pha nhe 1,4-1,6 1,1-1,2 1,5-2Vs cho IRS; 15Vs| 1,7-2.4
cho IGU
Sét va sét pha | 1,8-2,0 1,2 2,5-3Vs cho IRS; 1,5-2Vs
cho IGU
P4 Marnes 1,8 1,1-1,2 1,5-2Vs dbi vé6i tang cimg
P4 voi 1,8 1,1-1,2 2-6Vs doi véi tang nut gdy | 1,7-2.4
Pa voi bién| 1,8 1,1-1,2 1,1-1,5Vs dbi véi tang co
chat hoac manh nirt nho
vun
P4 phong hoa | 1,2 1,1 > 2Vs d6i v6i tang nut gdy | 1,7-2.4

hodac manh vun

Ghi chua: Pi- ap luc phun & dau 16 khoan; Pj- 4p luc giéi han cia dét (xac

dinh theo Presiometre); Vs- thé tich vira theo Iy thuyét d6i véi bau neo.

IRS- bom ép vita lip nhiéu lan vi ap sudt < 4MPa valGU- Bom ép vita

1 1an v6i ap sudt ~ IMPa. Ca hai truong hop sé ming sét trong mdi mét dai

cua ong bom phai c6 2-3 cai dé bom vira.

Kha nang chiu tai va chiéu dai ngam neo cudi cung dugc xac dinh bang

cach thi nghiém thir da miéu ta d6i vdi neo dat.

*Chi y: Tinh to4n neo khi c6 dong dat:
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+ Khoang cach Le giita neo va tudng phai vuot qua khoang cach yéu cau
Ls khi khong xét dén dong dit.
+Khoang cach Le v&i cac neo ngam trong dat c¢6 cac dic trung tuong tu
véi dat phia sau tudong va vdi cac diéu kién vé d6 cao mat dat, co thé danh gia
theo biéu thuc sau:
Le =Ls (1+1,5 aS) (4.19)
+T4t ca cac cdu kién phai duoc kiém tra dé dam bao rang ching thoa
man diéu kién sau: R¢>Eq, trong do: Rg- gia tri thiét ké dd6 bén cua ciu kién,
dugc danh gia nhu trong cac truong hop khong dong dat; Eq - gid tri thiét ké
ctia cac hiéu tng tac dong thu duoc tir cac két qua phén tich trén.
4.2.2. Phuong phap so:
Str dung phan mém Plaxis 8.2 dé tinh todn neo dat theo cac budec:
-Budc 1: Nhiap dir lidu du vao:
+M¢ file mo hinh tinh tuong chin dét c6 neo da dugc l1ap thiét sin

Bang 4.5. Nhap céc s6 liéu vé cac 16p dat trong phan mém Plaxis 8.2

Parameter Name Soil Uit
Material model Model MC

Type of material behaviour Type Drained -

Soil unit weight above p.L. Yusar 17 N/’
Soil unit weight below p.l. Yot 20 N/’
Hornzontal permeability ky 0.5 m/day
Vertical permeability Iy 0.5 m/day
Young's modulus Ergt 30000 IN/m’
Poisson's ratio v 0.30 -
Cohesion et 1.0 IN/m’
Friction angle o 34 .
Dilatancy angle . 40

Interface reduction factor Riner 0.70

+ Nhap cac sd lidu vé cac 16p dat (chiéu day,E, c, v, ¢, k,v) (Bang 4.5)
+ Nhap cac thong sb tuong chan (EA, EL w.v, d ) (Bang 4.6)

Bang 4.6. Nhap cac thong sb tuong chan trong phan mém Plaxis

Parameter MName Value Uit

Type of behaviour Material fype Elastic -

Normal stiffness or| 12-10° kN/m

Flexural rigidity ET 0.12-10° KNm'/m

Equivalent thickness d 0.346 m 76




Weight W 813 EN/m/m
Poisson's ratio " 013

+ Nhap cac thong sb neo dit (EA, Ls, Fmax) (Bang 4.7)

Bang 4.7. Nhap cac thong sb neo dat trong phan mém Plaxis

Parameter Mame Value Unit
Tvpe of behaviour Material type Elastic -
Normal stiffness E4 210° kN
Spacing out of plane L 2.5 m
Maximum force F o comy 110" kN
F o s 1-1 [ZI.':-I kN

+ Nhap céc tai trong tac dong.
- Budc 2: Tinh toan:

Bit dau tinh todn bang cach nhan nit <Calculate>. Nhap coc thung tin

can thiét vao hop thoai tonh todn:
+Pinh nghia cac giai doan dao tng véi cac qua trinh thi cong hé dao:

Giai doan 1 (qua trinh dao dat khi chua thi cong tang neo):

Lerd
A

Hinh 4.4. Giai doan dao thtr nhét

Giai doan 2 (dao dat khi thi cong tang neo th 1):
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Hinh 4.5. Giai doan dao thir hai

Giai doan 3 (dao dat khi thi cong tang neo thi 2):

S
| [RRRRa f-f-f-f-f-f-f-f | A SEIRRRNR
N\ Closed boundary S0

Hinh 4.6. Giai doan dao thir ba

+Chia ludi phan tir hiru han hinh tam gi4c theo giai doan dao.

Hinh 4.7. Chia luéi phan tir hitu han

- Budc 3: Xuat dir liéu dau ra
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Hinh 4.8. Trang thai Gmg suit nén, neo
Két qua dir liéu dau ra duoc biéu dién qua do thi hodc cac bang gia tri
chuyén vi, ing suat, ndi lyc; va xuat két qua theo mat cat.

4.3. So sanh két qua tinh toan bang phwong phap giai tich va phuong phap

>~

s

-Tinh neo dét theo phuong phap giai tich tuong dbi don gian nhung do
chinh x4c khong cao do dwa trén nhiéu gia thiét chung chung nhu gia thiét nén
dat dong nhat, than tudng tuyét ddi cimg; nham don gian tinh toan nhung ciing
lam gidm do chinh xac cua phuong phap.

-Tinh neo dat theo phuong phap s6 khic phuc dugc dang ké nhiing nhuoc
diém trén, phan anh sy lam vi¢c két cau gﬁn hon so véi thyc té:

+ Xét t6i sy bién ddi dia chét phirc tap ctia nén dat voi nhiéu 16p dat c6
nhitng chi tiéu co 1i khac nhau. Cac 16p dat khac nhau co gia tri hé s6 nén khac
nhau nén phan lyc dan hoi ctia dat duge xét 1 cach cu thé hon.

+ Neo duoc md6 phong béng lién két 10 xo, d6 cung, chiéu dai neo déu
duoc xét to1.

+ Than tudng chin dugc mdé phong bang phan tir dam, do cimg tudng
chin 13 hitu han théng qua khai bao vat liéu cho phan tir thanh dam trong Plaxis.

*Vi dy: Tinh toan so sanh tuong trong dt ¢ neo va khong ¢ neo trong
xdy dung tAng ham bang phan mém Plaxis 8.2:

_ -Tinh toan hé dao sau 7m trong 2 truong hop c6 neo va khong c6 neo:
Chiéu rong ho dao 20m, tudong trong dat sau 20m day 0.8m, ga=2KN/m.
+ Tuong trong ddt khong co neo:
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Hinh 4.9. So d6 tinh tuong trong dat khong c6 neo

Bang 4.8. Toa do cac nut trong so dd tinh tudng trong dat khong cd neo

Point X Y
[m] [m]
0 0 -6
1 80 -6
2 80 20
3 0 20
4 30 20
5 30 18
6 50 20
7 50 18
8 30 2
9 50 2
10 30 13
11 50 13
12 50 10
13 30 10
14 56 20
15 23 20
16 0 18
17 80 18
18 0 9.5
19 80 9.5
20 50 9.5
21 30 9.5
22 0 2
23 80 2
24 30 17
25 50 17

Két qua: Ux tv max=5.62cm > [Ux]=4cm; Mtv max =50,78KNm/m
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Hinh 4.10. Biéu d6 bao moment tuong trong dét khong co neo

Envelope of Bending moments
Extreme bending moment 50,78 kNmj'm

Bang 4.9. Gia tri moment tai cac diém cua tudng trong dat khong ¢ neo

Platel

Node X Y M
[m] [m] [KNm/m]
2538 30 15 -8.6999888
2539 30 145 -10.204776
2540 30 14 -11.716937
2541 30 135 -13.262851
2542 30 13 -14.873761
2497 30 17 -3.3387225
2498 30 16.5 -4.5041186
2499 30 16 -5.8137466
2500 30 15.5 -7.2268505
2538 30 15 -8.6999888
2482 30 18 -1.1377627
2479 30 17.75 -1.710877
2480 30 17.5 -2.2645533
2481 30 17.25 -2.8050772
2497 30 17 -3.3387225
2542 30 13 -14.873761
2520 30 12.25 -17.945473
2521 30 11.5 -21.358611
2522 30 10.75 -29.83073
2570 30 10 -48.86286
2347 30 20 0
2348 30 19.5 | -0.002774944
2349 30 19 0.08152825
2350 30 18.5 -0.14528622
2482 30 18 -1.1377627
2570 30 10 -48.86286
2571 30 9.875 -50.783537
2572 30 9.75 -48.475884
2573 30 9.625 -42.908385
2574 30 9.5 -35.664872
2585 30 7 17.190374
2586 30 6.375 16.164645
2587 30 5.75 13.307028
2588 30 5.125 10.0344
2681 30 4.5 7.4783818
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2574 30 9.5 -35.664872
2552 30 8.875 -9.6084365
2553 30 8.25 6.2214576
2554 30 7.625 14.252669
2585 30 7 17.190374
2681 30 4.5 7.4783818
2682 30 3.875 6.3236729
2683 30 3.25 7.3287044
2684 30 2.625 6.6812917
2791 30 2 0

+Tuwong trong dat cé neo (01 tang neo):
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Hinh 4.11. So d6 tinh tuong trong dat c6 neo

Két qua: Ux wmax=3.1cm < [Ux]=4cm; Mtv max =102,85KNm/m

Envelope of Bending moments
Extreme bending moment 102,85 kM

Hinh 4.12. Biéu d6 bao moment tudng trong dat c6 neo

Bang 4.10. Gia tri moment tai cac diém ctia tudng trong dt c6 neo

Node X Y M_
[m] [m] [KNm/m]

Plate 1
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*Nhan xét: + Chuyén vi UX v max cila trong dat c6 neo < khong c6 neo

2946 30 15 -8.7896114
2870 30 145 -11.201327
2871 30 14 -17.506464
2872 30 13.5 -35.931177
2869 30 13 -74.949655
2962 30 17 -5.1106538
2943 30 16.5 -4.3817336
2944 30 16 -5.6787991
2945 30 15.5 -7.1124618
2946 30 15 -8.7896114
2966 30 18 -3.2449336
2963 30 17.75 -4.349822
2964 30 17.5 -5.060436
2965 30 17.25 -5.3295124
2962 30 17 -5.1106538
2869 30 13 -74.949655
2852 30 12.25 -102.84896
2853 30 11.5 -73.850831
2854 30 10.75 -24.498841
2851 30 10 0
2929 30 20 -1E-12
2930 30 19.5| -0.01026193
2931 30 19| -0.12802151
2932 30 18.5 | -0.88478254
2966 30 18 -3.2449336
2851 30 10 0
2832 30 9.875 0
2833 30 9.75 0
2834 30 9.625 0
2831 30 9.5 0
2813 30 7 0
2728 30 6.375 0
2729 30 5.75 0
2730 30 5.125 0
2773 30 4.5 0
2831 30 9.5 0
2814 30 8.875 0
2815 30 8.25 0
2816 30 7.625 0
2813 30 7 0
2773 30 4.5 0
2774 30 3.875 0
2775 30 3.25 0
2776 30 2.625 | -0.77923725
2973 30 2 0

+ MtV max cua trong dat c6 neo > khong c6 neo

*Vi dy tinh toan tudng trong dat bang phuong phap giai tich va phuong

phap s6:

83



a. Tinh toan tuong trong dat bang phuong phap giai tich:
Két cAu tuong chin day 0.6 m, dai 15m. Pit 1 ting neo. Do sau dao hd
mong la -7.7m. Tim moémen than tuong.
¢ Tinh &p luc chu dong va ap luc nudc vao lung tudng ( tinh theo li
thuyét Rankin cho 1m than tudng):

+Tai d0 sau z = -1,5m:
Pa = (q+v2)t92(45°-§)- 2¢ tg(45°-§)

0_6.9
2
=-0,9365 (kN/m2) . Lay bang 0.

o 6.9

= (18+16,9.1,5)tg%(45 2

)-2.71tg (45

+Tai d0 sau z = -2m:

Pa = (q+ydnz)th(45°-§)- 2¢ tg(45°-%)

= (18+10,9.2)tg2(45°-%) _2.71g (450-%) = 2,365 (KN/m2) .
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Hinh 4.13. So d6 tinh tudng trong dat bang phuong phap giai tich

+Tai d0 sau z = -4,5m:

pa = (qH7an2)tg’(45°- 7)-2c tg(45°-7)

= (18+10,5.4,5)th(450-¥) _2.6,71g (450-¥) = 24,80 (kN/m?)

+Tai @0 sau z = -7,7m:
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Pa = (q+ydnz)tg2(45°-%)-2c tg(45°-§)

~ (18+10,5.7,7)tgz(45°—%) -2.6,71g (450-%) = 52,71 (kN/m2) .

52,71
—o="---=685;p=0
n =3 B

)

+ Tinh 4p luc dit bi dong trudc tudng:
Py = metgz(450—%)+20 tg(45°-§) = 20,38.Xm + 35,15

Vay, w=20,38; v=35,15 .

Luc doc va mdémen theo giai doan dao nhu sau:

¢ Giai doan dao tht nhit:

- Sau 7,7m, mot ting chdng. S6 thanh chdng k =1; hok =7,7m; hw=hux
=3,2m, Nk = Ny,

-Tim xpm:
%(20,38—6,85)xi —(%6,85.7,7 —%35,15+%6,85.3,2—%20,38.3,2)xn2n - (6,85.7,7-3515)3,2.x,, —[%6,85.7,72(3,2—%7)]
X3 +2,85x2 —5,3X —28,51=0.
Giai phuong trinh ta dugc xm= 2,77m.

- Mémen ubn than tuong:

7,752,711

M= (227552 7.7)~1999.32 = ~37819 kN.m/m

b. Tinh toan tudng trong dat biang phuong phap sd:
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Hinh 4.14. So d6 tinh tuong trong dat b@fmg phuong phap sd
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Bending moments
Extreme bending moment 123,18 kRmjm

Hinh 4.15. Biéu d0 moment cia tudng trong dét

Két qua: Mmax=123.18 KN.m/m

Bang 4.11. S6 liéu moment ctia tudng trong dét

Plate Node X Y M_min M_max
[m] [m] [kNm/m] [KNm/m]
2726 30 12.5 -105.46865 | 3.3354778
2700 30| 11.875 -123.17538 | 2.0587512
2701 30| 11.25 -99.663307 | 0.28467231
2702 30 | 10.625 -55.323068 0
2699 30 10 -12.279669 | 13.087352
2805 30 15.5 -31.584787 | 41.814114
2723 30| 14.75 -19.732899 | 20.643937
2724 30 14 -39.971492 | 7.1568675
2725 30| 13.25 -66.128228 3.766665
2726 30 12.5 -105.46865 | 3.3354778
2828 30 18 -9.1383551 1.136541
2806 30| 17.375 -11.742554 | 4.5867167
! 2807 30| 16.75 -11.363072 | 12.506297
2808 30| 16.125 -15.4651 | 24.762268
2805 30 155 -31.584787 | 41.814114
2824 30 20 0 2E-12
2825 30 19.5 | -0.00447679 | 0.24189046
2826 30 19 | -0.39840012 | 0.66939559
2827 30 18.5 -3.0110929 | 0.94201921
2828 30 18 -9.1383551 1.136541
2699 30 10 -12.279669 | 13.087352
2672 30| 9.875 -6.1061024 | 15.112521
2673 30 9.75 -5.0633669 | 18.028394
2674 30| 9.625 -5.2809532 | 20.783328
2671 30 9.5 -5.342966 | 23.299719
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2531 30 7 -2.2381695 | 30.409028
2475 30| 6.375 -1.6481508 | 26.016289
2476 30 5.75 -1.1483008 | 20.593762
2477 30| 5.125| -0.73256931 14.7298
2478 30 45| -0.39518828 | 9.0927859
2671 30 9.5 -5.342966 | 23.299719
2532 30| 8.875 -4.5242284 | 30.478586
2533 30 8.25 -3.69714 | 33.351901
2534 30| 7.625 -2.9184837 | 33.162777
2531 30 7 -2.2381695 | 30.409028
2478 30 45| -0.39518828 | 9.0927859
2314 30| 3.875| -0.12674882 | 4.2323576
2315 30 3.25 0| 0.72971294

*Nhén xét: Mtv max tinh toan bang phwong phap s6 < phuong phap giai tich.

4.4. Cac trwong hop khao sat so:

Van dung 1y thuyét d3 trinh bay & phan trén, ta tién hanh khao sat sb tinh

neo v4i truong hop dia chét tai thanh phd Hai Phong bang sir dung phan mém

Plaxis 8.2:

4.4.1. Khao sat sy anh hudng cia chiéu dai bau neo va goc nghiéng neo:

- Khao sat sy anh huong cua goc nghiéng neo:

+0=10
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Hinh 4.16. So d6 tinh tudng trong dat khi goc nghiéng neo a=10°

+0=30°
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Hinh 4.18. So b tinh tuong trong dat khi goc nghiéng neo a=450°

Bang 4.12.S6 liéu tong hop Mtv max - o

o Mtv max

10° | 88.14KNm/m

30° | 95.17KNm/m

459 | 98.2KNmM/m
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Hinh 4.19. Biéu d6 Mtv max - a
*Nhan xét: Khi ta tang o thi Mtv max tang.
- Khao sat sy anh hudng cta chiéu dai bau neo:

+L.s=4m:

aE

S 26
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o
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Hinh 4.21. So d6 tinh tudng trong dat khi goc nghiéng neo Ls=6m
+Ls=10m:
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Hinh 4.22. So d6 tinh tudng trong dat khi goc nghiéng neo Ls=10m
Bang 4.13. S6 liéu tong hop Mtv max - Ls

Ls Mtv max

4m | 98.38KNmM/m

6m | 90.33KNm/m

10m | 81.91 KNm/m

Mty nox
CE MM

D033
#8.38 81.91

Hinh 4.2Mtv mgx-Ls

*Nhan xét: Khi ta ting Ls ti Mtv fnax %am thegs

4.4.2.Tinh toan thiét ké tuong trong dat co neo trong xay dung tang ham (xem
phu luc 2).
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KET LUAN VA KIEN NGHI

1. Két luan:

Tom lai, tmg dung cong nghé tudng trong dat co neo trong thi cong xay
dung ting ham nha cao ting véi dicu kién dia chat tai Thanh phé Hai Phong
1a giai phap rat thuc tién; vi cong nghé nay ap dung c6 hiéu qua cao trong
diéu kién dia chat ctia Thanh phd Hai Phong véi dic diém nodi bat cua tang
phu 1a cac 16p dat nam trén cung thuong yéu, khong thuan loi cho xay dung.
Mit khac cong ngh¢ thi cong neo d4t don gian, thi cong hé dao gon gang, cO
thé 4p dung cho thi cong nhiing hd ddo rat sau.

2. Kién nghi:

- Cén ¢b nghién cuu, khdo sat, danh gia hiéu qua, uu, nhuoc diém cua
cong nghé xay dung tudng trong dat cé neo trén pham vi toan qudc nham co
tai liéu tham khao dé phuc vu cong tac khao sat, thiét ké va thi cong xdy dung
tuong trong dat co6 neo. Phai nang cao chat luong cong tac khao sat dia chat
cong trinh va dia chat thuy van dé dam bao c6 day du sb liéu tin cdy vé ciu
tao dia téng, céc chi tiéu co ly, dong thai va tinh chét hoéa hoc cua nude dudi
dat cho viéc xtr Iy nén mong va thiét ké ciing nhu thi céng tudng trong dat co
neo.

- Khi dung tuong trong dat c6 neo lam tuong ting ham thi can cha y
nhimg diéu sau day:

+ Chén tudng trong dat co neo phai dat vao tang dat loai sét (sét, sét
pha) tbt, c6 trang thai déo cting, nira cling va cing dé dam bao 6n dinh cho
tang ham va chong thim t6t cho hd dao sau va cho tang him

+Khi thi cong tudng trong dat co neo phai dung Bentonite thich hop dé
tranh sat 16 hé dao. Néu nén dit loai cat nho va cat pha nudc thi phai dung
loai Bentonite dic biét c6 dung trong y = 1.15g/cm?

+Phai thuc hién nghiém tiy qui trinh thi céng bé tong dé dam bao chat

lwong, tranh khuyét tat va bé tong xau. Phai c6 gioang chdng tham tbt giita
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cac barét, va chat lugng bétong tot ,ddc chac voi mac >300 cia tudng trong
dat thi moi dam bao chéng tham tt cho cong trinh.

+Khi bom hut ha myc nudc ngdm phai chi ¥ dam bao 6n dinh cia cac
cong trinh lan can.

+Phai kiém tra chat lugng bé tong (tt nhat 1a dung phuong phap sonic)
day du sd luong theo tiéu chuan (>25 %) dé phat hién duoc cac khuyét tat

bétong (néu c6 ), co bién phap xtr 1y kip thoi .
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PHU LUC

1. Phu luc Bao cao két qua Khao sat dia chat cong trinh trung tim Hi
nghi Thanh phé Hai Phong - Pudong Hoang Diéu - TP. Hai Phong [21]:
1.1. Vi tri:

v€ phu luc 1 “So dd vi tri 18 khoan”.

1.2. Khéi lwong:

da duogc co quan thiét ké thong nhat va chii dau tu chip thuan.

-Khoi lugng cong viéc dugce thuc hién nhu sau:

Vi tri cac 16 khoan bo tri vao chu vi ¢cong trinh va dugc thé hién ¢ ban

-Pon vi khéo sat thi cong theo dung nhi€ém vu va phuong an ki thuat

Bang 1.1. Khdi luong cong viéc thuc hién khao sat thi cong

TT Cong viéc Pon vitinh | Cap dat | Khdi lugng
1 Khoan 01 16 khoan m -1 45
2 | Lay va thi nghiém mau dat mau 18
3 | Thi nghiém xuyén tiéu chuan lan -1 18

1.3. Céc s6 liéu khao sat dia chat cong trinh nhw sau:
e L&p dat ki hiéu 1:
Bang 1.2. S6 lidu khao sét dia chat cong 16p dat 1

STT Cac chi tiéu co ly Ki hi¢u Don vi Gia tri
1 | Po am ty nhién w % 40.9
2 | Khéi luong thé tich tu nhién gw glcm® 1.69
3 | Khéi luong thé tich kho q° glcm?® 1.20
4 | Khoi lugng riéng A glcm?® 2.66
6 | D01 rong n % 54.9
5 | Do bdo hoa G % 89.3
6 Gioi han chay Wen % 40.0
7 Gi61 han déo Wiy % 25.0
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8 | Chisb déo Wi % 15.0
9 | Do sét B - 1.06
10 | Gbéc nodi ma sat ® do 6954/
11 | Lyc dinh két C KN/m? 7
12 | Hé s6 rong dudi ap luc e
+P = 0.0 €o 1.218
+P=0.5 €os 1.027
+P=1.0 €10 0.942
+P=15 e1s 0.895
+P=2.0 €20 0.860
13 | Hé s6 nén lun 810-2.0 cm?/Kg 0.082
14 | Strc chiu tai quy udc Ro Kg/cm? 0.62
15 | M6 dun dan hoi Eo Kg/cm? 30
e Lép dat ki hiéu 2:
Bang 1.3. S liéu khao sat dia chét cong 16p dat 2
STT Céc chi ti€u co ly Ki hiéu Pon vi Gia tri
1 | P06 am ty nhién W % 30.4
2 Khbi luong thé tich ty nhién 9" g/cm? 1.85
3 | Khbi luong thé tich kho q° glcm?® 1.42
4 | Khoi luong riéng A glcm?® 2.66
6 Do 16 rong N % 46.8
5 | Do bio hoa G % 91.8
6 Gi61 han chay Wen % 32.3
7 | Gi6i han déo Wi % 27.0
8 | Chisbdéo Wh % 5.3
9 | Dosét B - 0.64
10 | Goc ndi ma sat 0 do 20°05/
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11 | Lyc dinh két C KN/m? 6.7
12 | Hé sb nén lan a1.0-2.0 cm¥Kg 0.021
13 | Strc chiu tai quy udce Ro Kg/cm? 1.03
14 | M6 dun dan hoi Eo Kg/cm? 94.0
e Lép datki hiéu 3:

Bang 1.4. S4 liéu khao sat dia chét cong 16p dat 3

STT Céc chi ti€u co ly Ki hiéu Pon vi Gia tri
1 | Po am tu nhién w % 33.9
2 | Khoéi luong thé tich ti nhién g glcm?® 1.82
3 | Khoéi luong thé tich kho g glcm® 1.36
4 | Khoi lugng riéng A glcm?® 2.67
6 Do 16 rong n % 49.2
5 | Do bdo hoa G % 93.6
6 | Gi6i han chay Wen % 38.3
7 G161 han déo Wi % 23.5
8 | Chisb déo Wh % 14.8
9 | Posét B - 0.71
10 | Goc nodi ma sat ® do 10°06
11 | Lyc dinh két C KN/m? 13.4
12 | Hé s6 nén lun ato20 | cmiKg 0.049
13 | Strc chiu tai quy udce Ro Kg/cm? 0.90
14 | M6 dun dan hoi Eo Kg/cm? 47.0
e Lép dat ki hiéu 4:

Bang 1.5. S liéu khao sat dia chét cong 16p dat 4
STT Céc chi ti€u co ly Ki hiéu Pon vi Gia tri
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1 | P06 am ty nhién W % 38.5
2 Khéi luogng thé tich ty nhién 9" g/cm? 1.75
3 | Khbi luong thé tich kho q° glcm?® 1.27
4 | Khoi lugng riéng A glcm?® 2.66
6 D9 16 rong n % 52.5
5 | Do bio hoa G % 92.9
6 Gid1 han chay Wen % 39.3
7 | Gi6i han déo W % 25.0
8 | Chisd déo Wi % 14.3
9 | Dosét B - 0.94
10 | Goc ndi ma sat 0 do 7930/
11 | Luc dinh két C KN/m? 7.6

12 | Hé s6 nén lun ato20 | CmiKg 0.056
13 Strc chiu tai quy udc Ro Kg/cm? 0.58
14 | M6 dun dan hoi Eo Kg/cm? 21.0
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e Lép dat ki hiéu 5:

Bang 1.6. S6 liéu khao sat dia chét cong 16p dat 5

STT Céc chi tiéu co ly Ki hiéu Pon vi Gia tri
1 | Do am tu nhién W % 33.5
2 | Khbi luong thé tich ty nhién g¥ glem? 1.82
3 | Khbi luong thé tich kho g glcm® 1.36
4 | Khdi lugng riéng A glcm?® 2.68
6 | Do16rong n % 49.2
5 | Do bio hoa G % 92.5
6 Gi61 han chay Wen % 38.0
7 Gi61 han déo Wi % 23.0
8 | Chisd déo Wi % 15.0
9 | Dosét B - 0.70
10 | Goc nodi ma sat 0 do 9926/
11 | Lyc dinh két C KN/m? 11.8
12 | Hé s6 nén lun a1.0-2.0 Cm?/Kg 0.052
13 | Stc chiu tai quy ude Ro Kg/cm? 0.82
14 | Mb dun dan hoi Eo Kg/cm? 44.0
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e Lépdatkihiéu6:

Bang 1.7. S6 liéu khao sat dia chét cong 16p dat 6

STT Céc chi ti€u co ly Ki hiéu Pon vi Gia tri
1 | Thanh phan hat P %
+Hat cat Pc % 78.0
+Hat bui Pb % 19.5
+Hat sét Ps % 2.5
2 | Do amty nhién W % 28.1
3 | Khoéi luong riéng A g/cm? 2.66
4 | Goc nghi ma sat cia cat khi Pk do 3331/
kho
5 | Goc nghi ma sét cua cat khi Pw do 26°41
uot
6 | Stc chiu tai quy udc Ro Kg/cm? 1.20
7 | M6 dun dan hoi Eo Kg/cm? 120.0
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e Lép datki hiéu 7:
Bang 1.8. S liéu khao sat dia chét cong 16p dat 7

STT Céc chi tiéu co ly Ki hiéu Pon vi Gia tri
1 Do am tu nhién W % 33.9
2 | Khbi luong thé tich ty nhién g¥ glem? 1.82
3 | Khbi luong thé tich kho g glcm® 1.36
4 | Khdi lugng riéng A glcm?® 2.67
6 | Do16rong n % 49.2
5 | Do bio hoa G % 93.6
6 Gi61 han chay Wen % 38.3
7 Gi61 han déo Wi % 23.5
8 | Chisd déo Wi % 14.8
9 | Dosét B - 0.71

10 | Goc nodi ma sat 0 do 10°06
11 | Lyc dinh két C KN/m? 13.4
12 | Hé s6 nén lun a1.0-2.0 cm?/Kg 0.049
13 | Stc chiu tai quy ude Ro Kg/cm? 0.90
14 | Mb dun dan hoi Eo Kg/cm? 47.0

1.4. Pic diém dia chit thuy vin:

-Nudc mat:

Tai vi tri xdy dung cong trinh khong ¢6 ao ho chtra nuée.

-Nuéc dudi dat:

Theo két qua tai li¢u khao sat ngoai hién truong, do sdu muc nudc
ngim 13 1.5 mét. Pay 13 nudc ton tai trong 16p dat cat pha, cat hat min.
2. Phu luc tinh toan thiét ké twong trong dat c6 neo trong xay dung tang

ham:
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*Thiét ké 03 tang ham (chiéu sau hd dao 10m):

+Chiéu rong hd dao 20m, tudng trong dat sau 20m, day 0.6m

+02 tang neo.

T AT M

tCng hCm1

tCng hCm 2

tCnhg hCm 3

Hinh 2.1. So d6 03 tang ham
2.1. Nhap dir liéu diu vao (hinh vé):

7T OKF K

Hinh 2.2. So b tinh tuong trong dat cta 03 tang ham

Bang 2.1. Toa d6 cac niit trong so dd tinh tudng trong dat ciia 03 ting ham

Point X Y
[m] [m]
0 0 -6
1 80 -6
2 80 20
3 0 20
4 30 20
5 30 18
6 50 20
7 50 18
8 30 2
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9 50 2
10 30 13
11 50 13
12 50 10
13 30 10
14 56 20
15 23 20
16 0 18
17 80 18
18 0 9.5
19 80 9.5
20 50 9.5
21 30 9.5
22 0 2
23 80 2
24 30 17
25 50 17
26 23.5 14
27 57 14
28 26.5 10.5
29 53.5 10.5
30 21 5.5
31 59 5.5
32 0 -2
33 80 -2
34 16 10.5
35 25.5 9.5
36 64 10.5
37 545 9.5

2.2. Tinh toan (Calculations)
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general] Earameters] Mulkipliers ~ Preview

I3 iy
I 2 k3 i}
L i
o i
2" et
i 1

& Next | &Y mnsert | E;Delete...|

Identification Phase no. | Start From | Calculation | Loading input | Tirmne: | Water | Fir
Initial phass 0 I Mi& A 0.00... 0 0
o <Phase 1= 1 n] Flastic Staged construction 0.oo... 1 1
+f <Phase 2> 2 1 Plastic Staged construction 0,00, Z 3
" «Phase 3= 3 2 Plastic Staged construction 0.00.., 3 6
+f <Phase 4= 4 3 Plastic Staged construction 0.00... 4 24
£ >

Hinh 2.2. So d6 tinh tuong trong dat ctia 03 tAng hdm bang Plasix8.2
2.3. Két qua chay phan mém Plaxis:
*Tuong trong dat:

-MOmen udn trong tuong:

- -

Envelope of Bending moments B’E“'_:““El moments
Extreme bending moment 92,12 kWmjm Extreme bending moment 92,12 kMm/m

Hinh 2.3. Biéu ¢6 moment tuong trong dat cua 03 ting him
Mmax=92.12KNm/m (Kiém tra bang phan mém tinh thép: cdt thép chi

can dit theo ciu tao)
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Bang 2.2. Gié tri moment tai cac diém cta tuong trong dat cia 03 ting ham

Plate | Node | X Y M_min M_max

[m] [m] -15.2086 | 2.026097

2866 30 15| -17.3103 | 2.259439
2774 30 145 | -20.2697 | 0.109543
2775 30 14 | -37.3167 | 0.208398
2776 30 13.5| -72.8213 | 0.136716
2773 30 13| -28.2144 0
2882 30 17 | -27.3931 0
2863 30 16.5 | -19.8983 0
2864 30 16 | -13.0451 0
2865 30 15.5| -15.2086 | 2.026097
2866 30 15| -10.7569 0
2886 30 18 | -14.9178 0
2883 30 17.75 | -19.0147 0
2884 30 17.5| -23.3367 0
2885 30 17.25 | -28.2144 0
2882 30 17| -72.8213 | 0.136716
2773 30 13| -92.1197 | 0.728746
2756 30 12.25 | -63.6826 | 4.919851
2757 30 11.5 -30.835 | 17.36917
! 2758 30 10.75 | -52.8603 | 35.78277
2755 30 10 -1E-12 1E-12
2849 30 20| -0.09571 | 0.183503
2850 30 19.5| -0.92743 | 0.157378
2851 30 19 -3.9886 0
2852 30 18.5| -10.7569 0
2886 30 18 | -52.8603 | 35.78277
2755 30 10 | -55.6138 | 38.31691
2720 30 9.875 | -54.0317 | 40.68824
2721 30 9.75 | -48.9263 | 42.61707
2722 30 9.625 | -41.6933 | 44.00575
2719 30 9.5 0 | 35.96642
2701 30 7| -0.47253 | 29.57174
2564 30 6.375 | -2.69138 | 22.67543
2565 30 5.75 -5.2069 | 15.87857
2566 30 5.125| -6.01609 | 9.757998
2596 30 45| -41.6933 | 44.00575
2719 30 9.5 | -17.5961 | 44.60184
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2702 30 8.875 | -5.57813 | 43.25381
2703 30 8.25| -0.85064 | 40.8366
2704 30 7.625 0 | 35.96642
2701 30 7| -6.01609 | 9.757998
2596 30 4.5 | -5.54593 | 4.664232
2593 30 3.875| -15.2086 | 2.026097
2594 30 15| -17.3103 | 2.259439
2595 30 145 | -20.2697 | 0.109543
2783 30 14 | -37.3167 | 0.208398

~ Chuyén vi twongUx max=25.7 mm=2.57cm< [Ux]=4cm

Bang 2.3. Gia tri Chuyén vi tai cac diém ciia tuong trong dat ciia 03 tang hdm

Plate Node X Y Ux Uy
[m] [m] [m] [m]
2866 30 15 | 0.011284 | 0.004391
2774 30 14.5 | 0.011386 | 0.004394
2775 30 14 | 0.011492 | 0.004396
2776 30 13.5 | 0.01603 | 0.004399
2773 30 13 0.0172 | 0.004403
2882 30 17 | 0.01913 | 0.004385
2863 30 16.5 | 0.01002 | 0.004386
2864 30 16 | 0.01093 | 0.004388
2865 30 15.5 | 0.01187 | 0.004389
2866 30 15| 0.01284 | 0.004391
2886 30 18 0.0074 | 0.004383
2883 30 17.75 | 0.00783 | 0.004384
2884 30 17.5 | 0.00826 | 0.004384
! 2885 30 17.25 0.0087 | 0.004385
2882 30 17 | 0.00913 | 0.004385
2773 30 13 0.0172 | 0.004403
2756 30 12.25 | 0.01907 | 0.004409
2757 30 11.5 0.0211 | 0.004416
2758 30 10.75 0.0233 | 0.004425
2755 30 10 | 0.02574 | 0.004434
2849 30 20 | 0.00397 | 0.004382
2850 30 19.5 | 0.003483 | 0.004382
2851 30 19 | 0.00569 | 0.004382
2852 30 18.5 | 0.00655 | 0.004383
2886 30 18 0.0074 | 0.004383
2755 30 10 | 0.012574 | 0.004434
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2720 30 9.875 | 0.012619 | 0.004436
2721 30 9.75 | 0.012666 | 0.004437
2722 30 9.625 | 0.012715 | 0.004438
2719 30 9.5 | 0.012766 | 0.00444
2701 30 7 | 0.013837 | 0.004462
2564 30 6.375 | 0.014091 | 0.004467
2565 30 5.75 | 0.014336 | 0.004472
2566 30 5.125 | 0.014575 | 0.004476
2596 30 4.5 | 0.014808 | 0.00448
2719 30 9.5 | 0.012766 | 0.00444
2702 30 8.875 | 0.023031 | 0.004446
2703 30 8.25 | 0.023303 | 0.004451
2704 30 7.625 | 0.023573 | 0.004457
2701 30 7 | 0.023837 | 0.004462
2596 30 4.5 | 0.024808 | 0.00448
2593 30 3.875 | 0.025038 | 0.004484
2594 30 3.25 | 0.025267 | 0.004487
2595 30 2.625 | 0.025491 | 0.00449
2783 30 2 1 0.025712 | 0.004492
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