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Phan 1. Gi&i thiéu tbng quat vé Bé phan mém GEO5

Hinh 1: Téng quan vé& phdn mém GEO5

B6 phdn mém GEO5 cla hang Fine.Ltd — Cong hda Séc bao gdbm hon 20 cac
chwong trinh con, riéng biét song cé lién hé chat ché véi nhau, dwoc thiét ké dé giai
quyét mot loat cac bai toan vé dia ky thuat phd bién nhw 6n dinh mai déc, mé cau, ro
da, twong chan dat dang ban, méng néng, méng coc, dd lun v.v. Ngoai ra, B phan
mém nay cling ¢6 thé dung cho cac ng dung cé mirc do phirc tap cao nhw phan
tich du’o’ng ham, danh gia m&c d6 nguy hiém clia cong trinh do thi cong dwdng ham,
dn dinh cGia mai déc da v.v.

M6t trong nhirng loi thé ctia GEOS5 chinh la mdc dd tich hop. D6 1a mot hé
théng chat ché dwa trén cd hai Phwong phap giai tich va Phwong phap PTHH.
(Mot s6 PM twong tw nhu Plaxis (Ha Lan), Sigmaz ctia Geo-Slope (Canada) chi st
dung Phwong phap PTHH dé phan tich.

Phwong phap tinh toan g|a| tich (vi du nhw twong chén, phan tich 6n dinh mai
déc) cho phép Nguwoi dung thiét ké va klem tra két cAu mot cach nhanh chéng va
hiéu qua. Cac két cdu da duoc thiét ké, néu can, cé thé dwoc chuyén vao chuwong
trinh PTHH(FEM) dé phan tich lai. Diéu nay khoéng chi tiét kiém thdi gian cho cac
Nha thiét k& ma con cé thé so sanh hai giadi phap moét cach doc lap, do dé mire dd an
toan trong thiét ké tang 1én.
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B& phan mém GEO5 cho phép nguwdi st dung dé dang tao ra két qua dudi
dang dd hoa r& rang va dwdi dang van ban. Cac bao cédo phan tich két ciu 13 cac tai
liéu dau vao va dau ra co ban. M6t danh muc cay duoc tao ra cho phép chén dd hoa
vao cac van ban. Trong mbi ché dd dau vao hoac mé hinh phan tich, cé thé thém
mot hodc nhiéu hinh dnh minh hoa vao danh sach cac hinh anh. Bat ky hinh anh nao
doé déu cé thé hiéu chinh, mé& rong hodc pha mau. Cac hinh anh dwoc tw dong chén
vao cac bao céo phan tich két ciu va dwoc cap nhat néu co bat ky sw thay dbi cac
dir liéu dau vao. Két qua rat dé hiéu va tai liéu dwa ra ludn ludn dwoc cap nhat.

Mét tinh nang quan trong niva ctia B& phan mém GEOS5 |a né ¢c6 kha nang phu
hop v&i cac tiéu chuan va thwe hanh & nhiéu qudc gia. Chung dwa trén nhirng ly
thuyét chung va phé bién; chi cé hinh thirc kiém tra cubi ciing phu thudc vao cac tiéu
chuan riéng cla tirng quéc gia. Tat ca cac ng dung ctia GEO5 cho phép Nguoi
dung kiém tra cac két ciu theo ly thuyét vé trang thai gi¢i han va ciing nhw phwong
phap hé sb an toan. B4t ky hé s6 gidm tai, hé s6 phan tich v.v. c6 thé dwoc thiét 1ap
b&i Ngwdi siv dung. Bang cach do, ho co thé thiét ké mot két cau theo Tiéu chuén
Eurocodes , Anh, Hoa Ky, Uc, An D va cac tiéu chuan quéc gia khac trong mot Mé-
dun. Thiét ké két cau Bé tong cot thép duoc thyc hién theo cac tiéu chuén xay dung
chau Au (EC2), PN, Anh (BS), An D (IS), Hoa Ky (ACI) va vv..

B& phan mém gém ¢ cac Mé dun (chwong trinh con) sau day:
1. Phan tich Dja ky thuat bang phwong phap PTHH (FEM).

. @ FEM: M6 hinh hoa céc bai toan dia k§ thuat da dang bang Phwong phap
PTHH (FEM)

. @ Tunnel: Phan tich dwdng hdm bang phwong phap Phan tlr hivu han
(FEM)

2. Thiét ké méng

. @ Beam: Dam trén nén dan hoi

. Micropile: Kiém tra coc tiét dién nhd

. @ Pile CPT: Kiém tra coc dwa trén thi nghiém xuyén tinh (CPT)

. @ Piles: Kiém tra coc don

. ﬁ’: Plate: Phan tich méng va Ban vom bang Phwong phap PTHH (FEM)

. Spread Footing: Thiét ké va kiém tra méng néng.

3. Thiét ké Twong vay, coc ctr (dang twong tam)

. @ Sheeting design: Thiét ké két ciu tworng dang tAm

. Sheeting check: Phan tich kiém tra twéng ctr, twéng vay.

4. Thiét ké twong chan dat (dang Twong trong lwc)
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Abutment: Kiém tra cac mé tru cau

Cantilever wall: Thiét ké va kiém tra Twdng chan c6 dau Conson
. Gabion: Kiém tra Twéng chan ro da

. Gravity Wall: Thiét ké va kiém tra twérng chén trong lwc

Earth pressures: Tinh toan ap lwc dat 1én twong chan

. Masonry Wall: Kiém tra Twérng chan xay c6 gia cb

. Nailed slopes: Kiém tra két cAu Neo

Prefab Wall: Thiét ké va kiém tra Twdng chan 1ap ghép.
E

Redi rock wall: Thiét k& Twdng chan da giat cap

5. Phan tich é6n dinh cta mai dat, da

. Rock Stability: Phan tich 6n dinh mai déc da
. @ Slope Stability: Phan tich n dinh mai déc

6. Cdc két cau céng trinh ngam

. Ground Loss: Banh gia mtrc 36 nguy hiém cla viéc pha hoai cong trinh
do thi cong dwong ham

. @ Tunnel: Phan tich dwong hdm bang phwong phap Phan tlr hiru han
(FEM)

. Settlement: Phan tich do lun cla nén dat

Digital Model of Terrain (DTM)

. Terrain: M6 hinh sb cia bé méat dia hinh
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Phan 2. Str dungq GEO 5 trong Thiét ké, kiém tra Twdng vay (Diaphragm wall)

_ Tuodng vay hién dang dwoc sir dung rong rai trong cac Cong trinh co r)hiéu
tang ham (2 -3 tang ham tr& 1én). Dac biét, day la giai phap gan nhw duy nhat khi
cbng trinh trong diéu kién xay chen, cd6 mat bang chat hep trong Thanh pho.

Mac du Twdng vay da dwoc st dung nhiéu trong thwc té, tuy nhién viéc tinh
toan, kiém tra Twdng vay néi chung chwa dwgc quan tdm ding mirc trong qua trinh
Thiét ké. Dé phan tich thiét ké twdng vay hién cé thé st dung cac phan mém bang
PTHH nhw Plaxis, Sigmaz ... Tir nam 2005 cac ky sw dia ky thuat cé thém méot cong
cu nira dé lwa chon dé la phan mém GEOS5, phan mém nay c6 thé tinh toan theo ca
hai phwong phap Gia tich va PTHH.

DPé sir dung GEOS trong tinh toan Twdng vay can cac chwong trinh sau:

1. Thiét ké Twong chan dang tam (Sheeting Design);
2. Phan tich, kiem tra twong cwr (Sheeting Check);
3. Phan tich 6n dinh mai d6c (Slope Stability);

Ba phan mém nay st dung phwong phap Giai tich theo cac ly thuyét cb dién da
duoc chap nhan mot cach rong rai dé gidi quyét cac bai toan Dia ky thuat. Sau dé,
c6 thé kiém tra bai toan bang Loi gidi PTHH moét cach dé dang (copy dir liéu tv PM
giai tich — dan vao PM FEM) dé kiém tra thém néu can.

4. Phan mém PTHH (FEM) dé kiém tra - néu can.

Cac tinh nang co’ ban cia Phan mém Sheeting Design va Sheeting Check:

« M6 hinh hoa chinh xac (rng x&r cla két cau trong qua trinh xay dwng bang phwong
phap cac ap lwc doc lap;

« DAu vao céc loai hinh dang don gidn (twdng chan dang coc, twéng chan cé giang,
CoC Clr, V.V.)

* Phan I&p mdi trvong dat tébng quat;

« Phan tich cac két ciu twérng chén (cé neo, co thanh gidng va khéng cé neo);

« S6 lwong bat ky cac loai tai trong phu thém (dang bang, hinh thang va tai trong tap
trung);

« M6 hinh hoa mwc nwéc ngam & mat trwdc va mat sau cac két cau;

« Kiém tra 6n dinh cuc bd clia cac neo;

« Hinh dang tdng quan cla dia hinh phia sau két ciu:

« Anh huéng clia ddng dat (Mononobe-Okabe, Arrango);

« Biéu d6 bao ndi lyc cho tat ca cac giai doan xay dwng riéng biét;

« Kiém tra 6n dinh tong thé cta twéng bang chwong trinh tinh én dinh truwot

* Sy khac biét co ban gilra Sheeting design va Sheeting check la & chd: trong khi
Sheeting design la bai toan thiét ké tw tim ra chidu sau hiéu qua cla twdng vay sau
mot s6 vong 18p con Sheeting check duwoc sir dung trong bai toan kiém tra khi da cé
san chiéu sau twdng vay va phan tich sau cung nén s dung Sheeting check.
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Hinh 3: Biéu dd moémen va luc
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Phan3. Phan tich twong vay bang chwong trinh sheeting check:
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Hinh 4: Cac trinh don trong phan mém Sheeting check
1. Cac bwéc tinh toan:
Buorc 1: Trinh don Project (dw an) :

- Nhap cac di¥ liéu vé cong trinh nhw thong tin dy an, ngay thang thiét ke,
thong tin ve tac gia, cha dau tw

- Nhap don vi chung cho bai toan.
Buoc 2: Trinh don Analysis methods (phwong phap phén tich tuwong):

- Lwa chon phwong phap tinh toan ap lwc dat ( theo tiéu chuén, ly thuyét
Coulomb, ly thuyét Caqouot...), bao gom ap lwc chu dong va ap Iwc bi dong cua dat.

- Lwa chon phwong phap tinh toan &nh hudng cia dong dat (ly thuyét
Mononobe — Okabe, ly thuyét Arango)

- Nhap sb lvgng phan tlr hiru han trong tinh toan khi phan tich twdng
Buwéce 3: Trinh don Profile:

- Nhap cao d6 mat dat (Terrain elevation)

- Nhap théng sbé vé cac Iop dat (4 sau cla cac I6p dat).
Buworc 4: Trinh don Modulus Kp, :

- Nhap gia tri cho modun phan lwc ctia dat nén ( theo Schmith, phan bé...)

- M6 dun phan Iyc theo phuong ngang cua dat nén mot cach tbng quat phu
hop véi dd cirng 16 xo trong mau Winkler md t& mbi quan hé gitra tai trong tac dung
lén mét ban dac va bién dang tbng cla dat dwoc tinh nhu sau:

p=ky
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Trong d6:  p - Tai trong tac dung doc theo bé mat ctia ban dét
k - D6 clrng cua 10 xo Winkler
y - Chuyén vj ctia tAm vao trong dat nén.

- Trong chwong trinh, chiing ta cé thé khai bao mé dun phan lyc d4t nén duoi
cac dang nhu sau:

+ Dang phan bd: gia thiét phan bd clia mé dun phan Iwc cla dat phia
trwde va phia sau céng trinh dwoc nhap

+ La mot thong s6 clia dat véi gia tri twong trng theo céac cong thirc clia
Schmitt, CUR166, Menard, Chadeisson, phép lap su dung cac thudc tinh bién dang
cla dat).

Buwéce 5: Trinh don Soils:
- Lwa chon mau mat cét cho I&p dat.
- Nhap cac théng sbé can thiét cho cac I1&p dét.
Buwoc 6: Trinh don Geometry:
- Nhap cac théng sb cho twdng vay: vat liéu, do day, chiéu cao...

Nhirng bwdc khai bao trén la khéng déi trong subt cac giai doan thi cong. Sau khi thi
cong twong chan trong dat, khi chwa tién hanh dao, chwong trinh coi ndi lwc va
chuyen vi trong twong la bang 0.

Cac budc tiép theo dwoc khai bao trong tivng giai doan thi cong:
Buwoc 7: Trinh don Assign:
- Khai bao cac théng sé da nhap trong budc 5 cho tirng Iop dét.
Buérc 8: Trinh don Excavation (dao dat):
- Lwa chon mé hinh dao dat dwdi hé dao
- Khai bao d6 sau dao dat (depth of ditch)
- Khai bao hoat tai trong hd dao (néu co)
- L&p nén hé dao (néu co)
Buworc 9: Trinh don Terrain:
- Khai bao mé hinh dat ngoai hé dao
Buworc 10: Trinh don Water:
- Khai bao céac théng s vé mwc nwdc ngam
Buwoc 11: Trinh don Surcharge:
- Nhap hoat tai trén méat dat
Buwoc 12: Trinh don Applied force:
- Nhap céc ngoai lyc tac dung lén tuwong( lwe x6 ngang, mdmen udn)
Buworc 13: Trinh don Anchors:
- Khai bao céac théng sb vé neo trong dat
Buwéce 14: Trinh don Props:
- Khai bao céac théng sb vé thanh chdng
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Buwoc 15: Trinh don Supports:
- Khai bao céac théng sé vé gbi twa cua twdng
Buwéce 16: Trinh don Earthquake:
- Lwa chon c¢6 tinh toan anh huéng ctia dong dat téi cong trinh hay khéng
- Nhap cac hé sb dong dat theo phwong ngang va phwong ding
- Lwa chon c6 ké dén anh hwéng clia nwéc hay khéng
Buwoc 17: Trinh don Settings:
- Lwa chon tiéu chuén dé tinh toan

- Lwa chon nhirng hé s khac trong tinh toan nhw hé sd an toan trong tinh
toan On dinh....

Buwéce 18: Trinh don Analysis

- An vao trinh don analysis d& phan tich twdng trong giai doan thi céng thi
nhat.

- Chuong trinh sé tién hanh phan tich hé két cau twong, dat va két cau chong
gilr. Két qua thu dwoc la ndi lwc clia twong, chuyén vi clia twong va ap lwc dat tac
dung Ién twdng

Buwoc 19: Trinh don Internal Stability

- Kiém tra 6n dinh bén trong twéorng chan
Buorc 20: Trinh don External Stability

- Kiém tra 6n dinh téng thé twdng chan
Sau khi tién hanh kiém tra phan tich twong chan trong giai doan thi cong thi nhat, ta
chuyén sang giai doan thi cong thir hai. Cac bwdc khai bao trong giai doan nay
twong ty giai doan thir nhat.

Sau khi phan tich xong tat ca cac giai doan thi cong tién hanh in cac thuyét minh va
cac bieu do ndi lyc, chuyén vi:

- St dung trinh don Add picture dé dwa hinh anh vao thuyét minh

- Quay vé buwac thi cong thir nhat (Stage of construction), Ia chon trinh don
Envelopes, lwa chon bieu do bao néi lwc, bieu dé bao chuyén vi.

- In thuyét minh ( file/ Print document). Thuyét minh dwoc Geo5 dua ra chi
bao gém cac giai doan tinh toan da dwgc thwe hién. Trong trwong hop ta khong cho
chwong trinh dyng biéu do bao, trong thuyét minh sé khéng c6 phan tinh toan cling
nhwng so liéu vé bieu dé bao.

2. Cac sé liéu vé dia chat phuc vu tinh toan twong vay:
~ -Soliéu vé dia tang, chiéu sau, cao do cac Iop dat. Cac so liéu nay co thé tim
thay dé dang trong cac tai liéu khao sat dia chat cia cong trinh.
- Cac thong sb vé dat dwoc sir dung dé khai bao trong trinh don Soils ( buéc
ther 5)
Béang 1: Céac thdng sb6 vé dat can khai bao trong chuong trinh sheeting check

T Chi tiéu KY | bon vi Ghi chu
hiéu :
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Dung trong tw nhién Y kN/m?®

Lwc dinh két Cef kN/m?®
3. | Goc ndi ma sat et do Theo bao céo dia chét cha cong
trinh
4. | M6 dun bién dang E der Mpa

Goc ma sat gitra dat

va twong & phia chi Go6c ma sat nay lay tir 1/3 dén 2/3

S dong (8act) va phia Bact; Bpas do goc ndi ma sat
bi dong (3pas)
6. | He s& Poisson Tham khao trinh don Soil muc
' i v classify trong phan mém GEQO5
7. | Dung trong bdo hoa Vsat kN/m?
8. | Dung't la dat kN/m?® s e .
ung frong cua da ¥s m Theo bao cao dia chat cua céng
trinh
9. | Po réng clha dat n
3.Nhan xét:

- Viéc tinh toan két ciu tworng vay bang phdn mém Sheeting check c6 nhiéu wu diém
nhu:

+ Cac buwdc tinh toan twdng minh, theo trinh ty rd rang
+ Céc sb liéu st dung cho bai toan twong dbi cu thé
+ Dwa ra dwoc nhiéu bai toan va mé hinh khac nhau

+ Két qua cia bai toan dugc phan mém duwa ra rat chi tiét. Co thé dwa ra cac
file thuyét minh va cac dang biéu do khac nhau.

+ Xay dwng cac dang biéu dd bao, tién lgi trong viéc thiét k& cbt thép cho
twong.
- Tuy nhién, phan mém Sheeting check van con mét s6 nhwoc diém nhét dinh:

+ Thuc té, trong mot sb trwong hop, twong vay ngoai tac dung chiu udn con

chiu ddng th&i 1 phan tai trong nén. Phan mém Geo5 khéng cho phép khai béo cac
tai trong dlrng tac dung Ién twdng.

+ Khi phan tich twong, Geo5 khéng dwa ra ‘céc gié3 tri v& lwc doc xuét h,ién
trong twdng, cliing nhw khéng dwa ra cac gia tri vé chuyéen vi theo phwong thang
dirng.

+ Khéng str dung dwoc trong trweorng hop ¢6 nhiéu 16p tuwong vay.

- D& phan tich thém, can s dung két hop véi phan mém PTHH(FEM) trong bo
GEOS.
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4. So sanh két qua chuyén vi twong vay khi tinh bang phan mém GEO5 va két
qua do thuyec te.

- Lwa chon Toa nha van phong Tuin Dic bao gbm 14 tang, 3 tang ham,
hram=3,0m (tinh tr cét +0.000).

- Hé twong vay co bé rong 0,8m; sau 18m.
- Piéu kién dia chat cta céng trinh nhu sau:

+ Lop 1: DAt dép, day 1,7m. Chi tiéu co ly cta lop dat dwoc gia thiét dwa vao
tinh toan nhw sau : y=18,9 kN/m? ;0 =11°d0, c=0kPa, E12=7,5 MPa

+ Lop 2: Sét pha Ian hivu co, day 5,5m. Chi tiéu co ly cha I&p dat duwoc vao
tinh toan nhw sau : y = 17,1 KN/m3 ; ¢ = 6,8° d6, c = 13,3 kPa, E1-2 = 3,0 MPa

+ L&p 3: DAt hiru co, day 0,9m. Chi tiéu co ly cla lop dat dwoc vao tinh toan
nhw sau :y= 13,0 kKN/m3; ¢ = 5° d6, c = 9,2 kPa, E1-2 = 2,0 MPa

+ Lop 4: Dét sét pha Ian hiru co, day 5,7m. Chi tiéu co ly cta I&p dat duoc
vao tinh toan nhw sau : y = 15,4 kN/m3 ; ¢ = 6,5° d9, c = 11,4 kPa, E1-2=2,8
MPa

+ L&p 5: Sét pha trang thai déo cirng, day 2,4m. Chi tiéu co ly cha I&p dat
dwoc vao tinh toan nhw sau : y = 19,1 kKN/m3 ; ¢ = 13,8° d6, ¢ = 21,0 kPa, E1-
2=13,5MPa

+ Lop 7: Sét pha trang thai nra cirng, day 10,8m. Chi tiéu co Iy cla I&p dat
dwoc vao tinh toan nhw sau : y = 15,1 kKN/m3 ; ¢ = 33,3° d6, c = 0,0 kPa, E1-2
=18,0 MPa

+ L&p 8: Cat hat min, day 9,5m. Chi tiéu co ly cla I&p dat dwoc vao tinh toan
nhw sau : y = 15,6 kN/m3 ; ¢ = 37,5° do, ¢ = 0,0 kPa, E1-2 = 24,0 MPa

- Céc giai doan thi cong Puwoc tién hanh nhw sau:
+ Giai doan 1: Dao dat tAng ham 1 dén cao d6 -3,200m.
+ Giai doan 2: Thi cédng hé vang chéng tai cao do -2.3m.
+ Giai doan 3: Dao dat tAng ham 2 dén cao do -6.15m.
+ Giai doan 4: Thi cédng hé san tAng ham 2 tai cao d6 -6m.
+ Giai doan 5: Thi cong hé san tang ham 1 tai cao do -3m.
+ Giai doan 6: Thao hé vang chdng tai cao d6 -2.3m.
+ Giai doan 7: Dao dat tAng ham 3 dén cao do -9m.
+ Giai doan 8: Thi céng hé vang chéng tai cao do6 -8m.
+ Giai doan 9: Dao dat dén day dai cao d6 -11m.
+ Giai doan 10 : Thi céng dai va hé san tdng ham 3.

- Tai thoi diém ngay 18/03/2010 cong trinh thi cong xong giai doan 3. Dw i day la
két qua tinh toan bang phan mem GEO5 va do dac thwc té sau khi twong vay thi
cbng xong giai doan 3:

Chuyén vi tai Binh twdng Chuyén vi tai San ham 2
vay (mm) (mm)
Phan mém tinh toan GEO5 5.4 8.1
Nha phan phéi chinh thirc GEOS tai Viét Nam: Cong ty CP Tu van dau tu va TKXD Viét Nam (CDC) — 10
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Két qua do thuc té 6 7

Két luan : Chénh l&ch gitra két qua do thuc té va két qua ctia phan mém tinh toan 13
nhé .Do dé s&r dung phan mém tinh toan cho két qua dang tin cay.
5. Hwéng dan chi tiét cach nhap dir liéu, doc két qua ciia phan mém Sheeting

check va Slope stability : Ban doc quan tam co tbé gi mail qua dia chi GEOS-
CDC@googlegroups.com, de nhan dwoc file hwéng dan chi tiet bang Pdf.

Tai liéu tham khao :

1. PGS, TS. D6 Van Bé, KS. Vi Minh Tuén, KS. ‘Nguyép Hai Nam, KS. Po Tié,n
Diing. Tinh toan céng trinh twong tac véi dat nén bang phan mém GEOS5, Nha xuat
ban Xay dwng.

2. Geo5- User's Guide.

Nha phan phéi chinh thirc GEOS tai Viét Nam: Cong ty CP Tu van dau tu va TKXD Viét Nam (CDC) — 11
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Phan phu luc Hwéng dan chi tiét

1. Ap dung module sheeting check cho mét céng trinh cu thé.
1.1. Gi#i thiéu vé bai toan:
‘ Toa nha vén phong Tuén Dlrc bao gom 14 tang, 3 tang ham. Mbi tang
ham cao 3,0m ( tinh ttr cot £0.000).

Phan twéng xung quanh st dung hé twéorng vay cé bé rong 0,8m; sau
18m.

Diéu kién dia chat cta céng trinh nhw sau:

Lop 1: Lop dat d&p, day 1,7m. Chi tiéu co Iy clia I6p dat duoc gia thiét
dwa vao tinh toan nhw sau ;v = 18,9 kN/m®; ¢ = 11°d, c = 0 kPa, E1,=7,5
MPa

Lop 2: Lop dat dap, day 5,5m. Chi tiéu co ly cla I&p dat dwoc vao tinh
toan nhw sau : y =171 kN/m?® ¢ =6,8°do, c=13,3 kPa, E;», =3,0 MPa

Lop 3: Lop dat dap, day 5,5m. Chi tiéu co ly cla I6p dat dwoc vao tinh
toan nhw sau :y=13,0 kN/m? ;@ =5°d6, c=9,2kPa, E;,=2,0 MPa

Lop 4: Lop dat dap, day 5,5m. Chi tiéu co ly cla I6p dat dwoc vao tinh
toan nhw sau : y=15,4 kKN/m? : ¢ =6,5°d6, c=11,4kPa, E1, =2,8 MPa

Lop 5: Lop dat dap, day 5,5m. Chi tiéu co ly cla I&p dat dwoc vao tinh
toan nhw sau : y =191 kN/m?® ; ¢ =13,8°do6, c = 21,0 kPa, E1, =13,5 MPa

Lép 6: Lop dat dap, day 5,5m. Chi tiéu co ly cla I6p dat dwoc vao tinh
toan nhw sau :y=151 kN/m? ; ¢ =33,3°dg, c=0,0 kPa, E;1», =18,0 MPa

Lop 7: Lop dat dap, day 5,5m. Chi tiéu co ly cla I&p dat dwoc vao tinh
toan nhw sau : y = 15,6 kN/m?® ¢ = 37,5°d6, c=0,0 kPa, E1, =24,0 MPa

Céc budrc thi cong dwoc tién hanh nhw sau:

+ Giai doan 1: Dao dat tir cot -1,200m dén cbt -3,200 (sai s6 0,2-0,5m)
v&i chiéu dai twr truc 1- truc 6.

+ Giai doan 2: Thi céng hé vang chéng tai cbt -2.3 m.
+ Giai doan 3: Dao dat dén cbt -6.15m
+ Giai doan 4: Thi céng hé san tdng hdm 2 tai cbt -6m.
+ Giai doan 5: Thi cong hé san tdng ham 1 tai cbt -3m.
+ Giai doan 6: Thao hé thanh chéng tai cbt -2.3m.
+ Giai doan 7: Dao dat dén cbt -9m.
+ Giai doan 8: Thi cédng hé vang chéng tai cbt -9m.
+ Giai doan 9: Pao dat dén cb6t -11m.
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1.2. Kiém tra kha nang lam viéc cua twéng trong cac giai
doan thi céng trén:

S dung phan mém GEOS5 tién hanh kiém tra kha ndng lam viéc cla tuwong.
Buworc 1: Trinh don Project (dw an) :

- Nhap céc di¥ liéu vé cong trinh nhw thong tin dw an, ngay thang thiét
ke, thong tin vé tac gia, chu dau tw

- Nhap don vi chung cho bai toan.

=0 Froed
T Ot 4 i B H et i Pt it s pha Y o
Descrnt, ; bbb g v (e (TusnOE Cop,
Attee| B I T
eairm of iy
T ~

Hinh 1.1. Khai bao céc théng tin vé dw én
Buorc 2: Trinh don Analysis methods (phuwong phap phan tich tudng):
- Lwa chon phuwong phap tinh toan ap lyc: Standard

- Lwa chon phwong phéap tinh toan anh hwéng ctia dong dat: ly thuyét
Mononobe — Okabe

- Nhap sb lwgng phan t& hiru han trong tinh toan khi phan tich twéng
:20
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_3"._1 Pressure analysis setting

Type of analysis : jStanl:Iarl:I LJ
[ =
[ =

Earthquake analysis

Analysis theory ]Mn:-nu:nnn:-l:ne-okahe _v_J

. FI-f analy.sis sétEing
Mumber of FEs to discrekize wall: 20| [-]

Hinh 1.2. Khai bdo céc tiéu chuén, céng thire tinh todn hé két cau tuong vay
Buwoée 3: Trinh don Profile:
- Nhap cao d6 mat dat (Terrain elevation) : 0

- Click chudt trai vao nut Add va ctra s6 New interface xuét hién. Tai
muc Coordinates, nhap cac gia tri dé sau cla I&p dat va an Add.

- Lam twong tw v&i cac 1ép dat tiép theo.

New interface

Coordinates 7= | [mn]

[ add ‘ Cancel
Fe Bk Inpr Arakss  Fetures.  Opbors  Hep
D BLiER- & anae O0O0®
stage of constrection: |k 35 [1]
 Frogact
B anskis rraiha
LT L R J.'Jl-""|"".IJ.-!-_||:|""" B Prufic
A 2| % roduium kh
GV ok
Bk s.lsu = caymany
L
A
S B fmgn
Sl Y T roai
e ey &% Tamain
s — ] o et
| — 4 B suthage
IT Apakied forces
— — 47 240 = anchors
== EReuee
u] 3 £ syzpors
Pt :-¢ K B ol
ATt — E‘S‘ﬁnl’qi
:\‘I:_" q'_ EE;" BB Acd Tarryin elestion 9,00 - [m] B Ak
1 0.0 = Ecie chenge nfterrair elevaton
F L.70 o} Extar. shabokty
7.0 = Eomens " Ervminpes
4 4.0
- 13.ED) Aild phetura
e 14.30)
= *rafile: D
¥ 27,00 Toiel ; n
st of plctures
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Hinh 1.3. Khai bdo mdt cat dia chat
Buwéce 4: Trinh don Modulus K, :
- Nhap gia tri cho modun phan lwc ciia dat nén: theo Schmith

=l Modulus kh

Miodulus of subsail reaction K, analyze - Schmitk

Hinh 1.4. Khai bao phwong phép tinh todn mé dun phén luc nén

Buwéce 5: Trinh don Soils:

- Trong clra s Soils, click chudt trai vao nut Add va ctra s Add new
Soils xuat hién.

- Click vao muc Pattern colour dé& chon mau mat cat cho I&p dat va click
OK dé quay tré ve clra sO Add new soils.

- Dién céac théng sb cua Iép dat vao cac vi tri twong rng.
- Click nut Add dé thém 1&p dét.
- Lam twong tw véi cac lop dat con lai.

=
E Setings

Hiw|im sal rame Sodl charactars s e
¥ 1 Jonkdes b = I £ | = BN
i).or Unit wieight ; = 169 Kyl e R
3 JLard Sirmzz-zipts ; eifarie - T 1= T
4 JLapd Ak of ntersal Irickon : g = L1W® r ’J,’z"f 15 gemaa W Emalopes
= fLars Cofessanal sai i = LEXkFa ‘ "',':,
& JLOPT Actia riction anghk | By m BB AaFE 7
7 JLar Pazzive frichon angle ; b= BMIT 4 ] prture
= 50 : rohesies e sale v
Primmar's rehr : i — n4% i e 4 Trin 1 il
Defrmation madahis ¢ Eyi= 751 MR e Vst oF lchures
Piitasar's Faut o= x,’f’-'
Saburaiad und waight i ™ LB kR Ear a
W i
]
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Add new soils @

Identification Diaw

Marne | | Pattern
and colaur

Easic data - [=- Dasiter
Init weight ; ¥= 12.90  [kMim¥]
Stress-state ; |eFFective ﬂ

Angle of internal Frickion ef = 11.00 [°]
Cohesion of sail Caf = 15.20 [kPa]

Ackive frickion angle Bact = 500 [#]

Fickures

Passive Frickion angle : dpas = 500 [7]

Pressure at rest =l

Soil |-:-:-hesive ﬂ

Paisson's ratio = 0.45 [-]
Uplift pressure - [Z1-
Calc, made af uplift ; |5I:anl:|arl:| ﬂ

Saturated unit weight : Yegt = 13,90 [kMim3]

i~ Classification

Classify
Analysis of modulus of subsoil reaction - [F-
Poisson's ratio | v = 0.45 [<] Delete
Settlement analysis |insert Edef ﬂ M add
Defarmation rodulus Edef = 750 [MPa] Cancel

Hinh 1.5. Khai bdo céac théng sé vé dat
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:‘1

ol and rock symbols

Fatbarn Deskiap

Soil spmbals I -
. AT Al [ = —y AT 777
o £ [ e i —5 oA e o

; | | “el I Ll = — [‘ o | i m L*u ;
Silt Sandy Graolly Clay cmndy Graally Fang-grainad  Coard-graingd ;
=it silt clay Clay laanclieg andng | [0
e | el | REOR R S
| | Pt | e | ||| DALINR || ARG | | AR BB
Sami Sifty Clayey Gramvel Sifw Clavey Madz-up Paat
Band sand graval qravel graund

Rock symbols Pietred
e [~ ~ \‘YTV P s || R - -:J
S ‘--'-_H LT -‘1.’-. T e Py F T '-1--*--

B ex0iia Phillite Gabem Gramilite Clayshane Siltstamne Samdztnne Meca |00

srhist

- e LLTTT R E_m_ N

ity ety | rrenens |l SSRGS et n %]

v T el = = | e o g ke b,

Trachyts Tt Limastars GrEnite Discontinuity  Uhrsbasic Figid Other R

fillings racks body ek L
Dther symbols Pl

[# Cancel
I |

Hinh 1.6. Mé&t cét dién hinh cta mét sé 16p dat
Buorc 6: Trinh don Geometry:
- Trong clra s6 Geometry, chon nut Edit, va clra sb Edit Section xuét
hién.
- Nhap céac théng sb cho twdng vay:
+ Loai tworng vay : Tweng tiét dién chir nhat bang bé téng cbt
thép
+ Section Length: chiéu sau cla twong : 18m
+ Hé sb gidm ap lwc vé phia day twong : 1,00
+ Bé day cla tworng Web thickness: 0,8m
+ Tiéu chuan vé vat liéu cla twong : CSN 73 1201 R ( tiéu chuan
c6 vat liéu bé tdng phu hop véi tiéu chuan TCVYNXD 356-2005)
+ An vao nit Catalog dé chon cap do bén cua bé tong lam twong.
Lwa chon B30 rdi Click OK dé xac nhan.
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Hwia|w] sctinbngh [o—— Patarial
wte| I Al | (el | DR | ape
O 1000 Retaianced comerede et el mall ROMED)| e damaon]  esaoe
Edit section [g|
Type of wall ; lReinFDrced concrete reckangular wall j
Cross-seckion name I
Section length | = J 15,00 [rm]
Coeff, of pressure reduc, below ditch bottom 1.00 [-]
Geametry
Web thickness h= 0.80 [m]
Standard For concete structures |CSN 731201 R _ﬂ
Ifu:unu:rete
Zatalog CiAn
Marme : B30
Information
A= 8.000E-01 [m2/m] I= 4.26TE-02 [m*/m]
E= 32500.00 [MPa] G-= 13650.00 [MPa]
E.U Lset's catalog [o]4 Cancel
Hinh 1.7. Khai b&o céc thong sé vé tuong
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Catalogue of materials

Material type 6
B 125

B 15

B 20

B 25

B 20

B35

B 40

B 45

B 50 v

Material type: B 30
Standard; CSM 73 1201

....................................

Infurmatin:ln‘ - ok | X cancel

Hinh 1.8. Khai b&o vét liéu thiét ké tuwong
*) Ta buéc vao giai doan thi cong thir nhat: Thi cong dao dat dén cét -3,200m.
Buworc 7: Trinh don Assign:

- Trong clra s6 Assign, click chuét vao phim mdi tén va 1an lwot chon
cac lop dat twong ng.

.
B W R W Vi I O

|
Mt Thickrmi At i
dilse | [n]

[ M
Lo 1 X
Lip4 .
LipE -
op? .
L .

Hinh 1.9. Khai bdo céc I6p dat tuong ting véi cac I6p dia chét
Budérc 8: Trinh don Excavation (dao dat):

- Lwa chon mé hinh dao dat dudi hé dao bang click trc tiép vao mo
hin,h dat. Trong bai toan nay, ta Iiva chon mé hinh dau tién, ho dao dwdi dat la
phang.

- Khai bao do6 sau dao dat (depth of ditch)
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x|

Chart of parameters
Depth of ditch ; b= Im— [m]
Terrain surcharge | f= 0.00 [lpa]
[ Landing of soil
7 =
l—

Hinh 1.10. Khai bao mé hinh I6p dat dudi hé dao
Buwoce 9: Trinh don Terrain:

- Khai bdo md hinh dat ngoai hé dao bang cach click truc tiép vao md
hinh

. i | i _ o i .

Chart of parameters -

£=0

7

Hinh 1.11. Khai béo mé hinh I6p dat ngoai hbé dao
Buworc 10: Trinh don Water :

- Khai b&o céac théng sb vé nudc. Muc nwdc ngam clia cong trinh nam
rat sau, khéng anh hwdng dén twéng vay. Ta bé qua tac dung clia nwéc ngdm
trong bai toan.
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Buorc 11: Trinh don Surcharge:

hart of parameters

- Nhap hoat tai trén mat dat.

| Tensile crack

Hinh 1.12. Khai béo céc théng s vé nudéc ngdm

8w urches Tem  |leeation | Cvign | langth | Wadh Ptk
s ¥ | rew |twp 2] | #io | I | o] JaghF] g | w
N e ma| ___[ehin
Hinh 1.12. Hbp thoai hoat tai trén mat dat ngoai h6 dao
- Click chuét vao nut Add trong clra sb Surcharge, hdp thoai New
Surcharge xuat hién.
- Lan lvot nhap tén hoat tai, dang hoat tai 1 hoat tai trén bé mat
(surface) va gia tri cta hoat tai.
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Mew surcharge

[~Surcharge name-

Mame : ]
r Surcharge properties- =
Type ]SurFace LJ
Trapezoidal - _
Input Scheme
Paint P
Line

o (I

7

(~5urcharge magnitude

Magnitude: ! q= | 20,00 [knfme]

[ Add | ® Cancel

Hinh 1.13. Nhdp hoat tai tac dung trén mét dat ngoai hé dao
Buwéc 12: Tién hanh phén tich twong trong giai doan thi cdng thir nhét:
- Click vao trinh don Analysis:

_ita;nnrr.o-struclhn: g 3%"“_‘: 1

2 Projet
Length of structure = 18.00m Bt andlysis mait
B prafie
LT Madulus Ky
PN o / - .ﬂ-. Sals
“ﬁé’{;gk f;\?ﬁ B % Gaomtry
'ﬂ'".‘n;}aj& ety - B Ammpn
L e 7 = 4"
J‘r';:\-"" 5 - ‘j;‘"” = =] 1" Ewcenation
’*{ﬁ ’f‘ﬂi\“x ] = Tarnin
;::‘;w; E':" iﬁ; s — ‘_'+ Wator
- TRy K YVJ*.-" ey - W Surchange
@iﬁg : %’3 ST, — L5 rophed force
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Hinh 1.14. Gia tri mé dun phan luc nén va ap luc dat
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Stage of censtrection: Ak 3 0110000
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Hinh 1.15. Gia tri mémen va luc cét trong twong

Stage of censtraction: b 3 1210 0 00
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Hinh 1.16. Gi4 tri chuyén vj cta tuong

Buéc 13: Tién hanh kiém tra 6n dinh tong thé cta hé két cau trong giai doan
thi céng thitr nhat (kiém tra bang cac céng thirc ¢ dién) :

- Click vao trinh don Exter. Stability, hop thoai Slope Stability xuat hién.

- Cquk vao trinh don Analysis trén hdp thoai Slope Stability, clra sé
Stability xuat hién.

- Chon hinh dang mat trwot (Slip Surface) : Circular.
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- Click vao nut Input dé nhap mat trwot gia dinh ban dau. Nhap x =0, z
=0vaR=10.

- Phwong phap phan tich(method): theo Bishop

- Dang phan tich( Analysis type) : Optimization ( Ia chon mat trwot
nguy hiém nhat).

- Click vao analyze tién hanh kiém tra

- Click OK dé quay vé ctra sd Sheeting check, tiép tuc chuyén sang giai
doan thi cdng thw hai.

Consructon stage ; B Il

Circular slip surface l

Center -

W= 0.00  [m]
F= 0.00  [m]

Radius -

R= |10 [m]

=] ok ‘ = Cancel |

wa mw mm wm  mm am aw ww  om oa meoww e we e e me owe ] el =
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o % | ol rcarteca
= o & Sois
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Py 2yt i
'| BHlRarges | Intwface: AHadd H medfy  H Remove Frdturica =
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1 |mimrface s 0.0 | [V ——
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3 |mi=rface s I 0.0
= 5 |warace s il 0w |
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Hinh 1.17. Tinh toén 6n dinh téng thé cla hé két cau

*) Giai doan thi céng thir hai : tién thanh thi cong hé théng vdng chbng & cét -
2,300m

Cac thong so vé cac lop dat 1a khong dbi, do vay ta khéng can khai bao lai cac
thong s6 trong trinh duyét Assign. Trong giai doan thi cong thir hai, ta tién
hanh thi cébng hé vang chong thép chi .

Buéc 14: Anvao nit T trong ctra s6 Stage Construction, dé chuyén sang
giai doan thi céng thtr 2.
Buwéce 15: Trinh don khai bao thanh chéng, Props.

- Click chuét vao nut Add trong clra s6 Props, hdp thoai New Props xuét

hién.
- Khai bao céac théng sb vé thanh chéng trong hdp thoai:
+ Prop Depth: vi tri cGa thanh chdng: tai cbt -2,300m; d6 sau 1a
1,10m
+ Length : Chiéu dai thanh chdng: L=7,1m ( bang 'z chiéu rong hb
dao)

+ Spacing of props : Khoang cach thanh chéng: 3m
, + Stiffness : d¢ clrng cua thanh bao gdm mé dun dan hoi va dién
tich tiét dién. Ta str dung thanh chong chir 140. Médun dan hoi va dién tich tiét
dién nhu trong hinh.

Nha phan phéi chinh thirc GEOS tai Viét Nam: Cong ty CP Tu van dau tu va TKXD Viét Nam (CDC) — 25
www.cde.biz.vn. Lién hé: Mr. Pham Nhu Huy, email: huy@cdc.biz.vn, hodc huycdc@gmail.com


http://www.cdc.biz.vn
mailto:huy@cdc.biz.vn
mailto:huycdc@gmail.com

Stage of censtrection: o 35 [1]7]z] [3]
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Length : I=| 7,10 [m]

Spacing of props b= | 3.00 [m)

Stiffness
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Area ! b= I 8. 19ZE+03  [mme]
(% Add | Cancel

Hinh 1.18. Khai béo thanh chéng cho céng trinh

Céc thong sb con lai cia bai toan nhw hoat tai trén mat dat, théng sb vé nuwéc
ngam, mé hinh dat trén mét dat... khéng thay déi trong qua trinh thi cong. Véi
chwong trinh Sheeting check naéi riéng va bd phan mém Geo5 néi chung, khi
chuyén sang giai doan thi cong thir tiép theo, tat ca cac thong so trong giai
doan nay sé dwgc mac dinh la giébng trong giai doan trwéc. Vi vay, ta chi can
khai bao lai nhirng théng s co suw thay ddi trong cac giai doan thi cong.

Buwéc 16: Tién hanh phén tich tuwong trong giai doan thiy hai.

- Tién hanh twong tw bwdc 12 va budc 13. Két qua phan tich twong
nhw sau:
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Stage of censbrection: ok 3 (11021 (3] ¢

T, Earth pressures + displacement =
- =T}k
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Stage of censbrection: ok 3 [1]02] (3]

Geometry of strchire [Hsplacement of structire
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Hinh 1.19. Két qué phan tich tuong trong giai doan thir 2
Buwéc 17: Chuyén sang giai doan thi céng thir 3.
Trong giai doan nay, ching ta tiép tuc tién hanh dao dat tai cot -6,15m;
dd sau dao dat twong ng la 4,95m.

- Click vao nat ¥ trong ctra sb Stage Construction d& chuyén sang giai
doan thi cong th 3.

Buwdéce 18: Trinh don Excavation
- Tai ctra s6 Depth of ditch chon h = 4,95m

Cac thong so con lai ctia bai toan 1a khéng dbi, ta tién hanh phan tich twong
trong giai doan thwr 3 (cling la giai doan cudi cung trong bai toan nay).

Buwéc 19: Tién hanh phén tich tuong

- Thwc hién twong tw cac buéc 12, 13. Két qua phan tich twong nhw
sau:
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Stage of constrection: fF 3 [1] [2] [3: (4]

T, Earth pressures + displacement =
- =T}k
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Stoge of cenztrection: fb 3 | (1] [2]1 (3; (4] [ [a] (7] (] (%]

Geomebry of stbrawture
Length of structure = 18,00m
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Hinh 1.20. Két qud phén tich tuong trong giai doan thir 3

Buéc 20: Chuyén sang giai doan thi céng thir 4.

Trong giai doan nay, chang ta tién hanh thi céng san tadng ham 2 tai cbt -6m.

- Click vao nat T trong civa sb Stage Construction d& chuyén sang giai
doan thi cong thwr 4.

Buwéc 21: Trinh don khai béo géi twa, Supports.

- Click chuét vao nut Add trong clra sb Supports, hdp thoai New

Supports xuét hién.

- Khai bao céac théng sb vé gbi twa trong hodp thoai:
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+ Support Depth: vi tri ctia gbi twa: tai cbt -6,000m; d6 sau la
4,800m
+ support spacing: Khoang cach gbi chéng: 1m
~ + Displacement : chuyén vi cwdng birc ctia gbi chong trong giai
doan nay lay la 8mm.
+ Rotation: chuyén vj xoay ctia gbi chéng chon kiéu free .

Stage of censtrection: §p 55 [L][21 [3] [4] [3]
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[ Add I Cancel I

Hinh 1.21. Khai béo gbi twa cho cong trinh
Buoc 22: Tién hanh phén tich tuwong

- Thwc hién twong tw cac buéc 12, 13. Két qua phan tich twong nhw
sau:
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Stage of constrection: Ak 3 (1] [2] (30 (41 [5] -
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Baaction & W i s
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R T ™
Skage of construction: ok 5 (1] [2) [3] 41 [%

-

Geomebry of struchre
Length of structure = 18.00m Max. disp, = B.Imm Max, pressure = 83,55k
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Medmmn sheer farce = 137,74 Bm
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A pichure.
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Resctions in supparts L .
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Constructon stage : @ = [1]
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& Interface
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Hinh 1.22. Két qud phén tich tuong trong giai doan thir 4

Buworc 23: Tuong tw nhw cac giai doan trén chuyén sang thi céng céc giai doan

tiép theo dén giai doan cudi cung la giai doan 9.
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Stage of censtrection: k3 (1] [2] (31041 [3] [] (7] (6]l 23
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Stage of cencbruction: & 37 | [1] [21 [3] [4] 5] 181 071 181/ 3]

Geomebry of shawhre
Length of struchure = 15 Q0m
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a7 E. 02k
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=
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- Remby

Bending moment
Max M = 720 4LkNem,m

Shear force
M. ) = 418, 10kN

S bysin praparty compiatad
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| 1 450 4.0
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Stage of censtrection: <p 3 | [t] [2] [31[4] [3] 161 71 [E]|[3]
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Hinh 1.23. Két qud phén tich tuong trong giai doan thir 9

Buéc 24: Xay dung céc biéu dé bao:

- Tren thanh cong cu Stage of construction: < 3| [

2] [3] [41 [3] [e] [7] [8]|[9]

chuyén vé giai doan thi cong th& nhat. Khi dé trlnh dcyn Envelopes xuét hlen

- Trong thanh cong cu Construct : envelopes from all the stages ( tao
biéu do bao cho tat ca cac giai doan thi cdng)
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Stage of censtrmction: 3 X1 |[1] [2] [3] [4] [5] [8] 7] [E] [
E Frodect

Wisn bve g Hending moment Shear fore
Hinl = -2.6; Min2 = -12.7mm Minl = 3.42; Min2 = -730_41kNrmym Hinl = 0.00; MinZ = -Z59.83kN/m B ke meths
Maxl — -0.7; Max2 - -4.6mm Mepel — S§12.00; Max2 — -55.7dMNm'm Ml — 418.19; Max2 - -20.67kMN{m B Freie
o ! o & Madulisz kh
L i Sa b
I%“ & Gaymetry
1&' B7 Assign
ﬁ"-'?:::.%". " Exzavaion
17 ?’{’é;:\‘- £ Tean
e o wer
Q“- Ly B Surharge
Ry % 2paked Torces
2= anchors
4 ElFro=
el b Susparts
B Enthiguaka
i) £ satings
Envedopes @ ¥ ade (=R I [i] S fmkas
Evalnpas wens cosstrctad RezmLks
Cenerucs | R - | Hinzium vahess = e ey
S sd Masnmm dspacanent = -L27 mn i 3
i Mnmum ceplament = 07 mm ot Envlopes
| 1 | | Masmeum banding mament = 12,81 EHmm
|| ranmum tendvgmoment: = 7241 Eamim A picture
Pty ey sheer farce = 418,19 EHim Zremlapes o
Totad ; 1}
st ef pictias

Hinh 1.24. Biéu dé bao mémen, luc cat va chuyén vi cua tuong

Buéc 25: Xuét ra thuyét minh, két qua, biéu d6 ndi luc:
*) In cac biéu d6 ndi luc:
- Pé cira sb hinh biéu db can in.
- File/ Print Picture.
- Ctra sb Print and Export Picture xuat hién.
- Muc Document cho ta nhiéu Iwa chon:
+ Chinh stra khé gidy
+ In tryee tiép trén may
+ Hoac Save as duwéi dang file pdf.

+ Lwa chon Open and Edit cho ta stra chira néi dung hinh anhin ra
dwéi dang file Word.
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— s fure = 18.00m M, M = 7204 1kNm/m Mane, = 18,150 /m
Foders 5
Topar . p— o
Enpait L} z.-'
B ovr documen: At
D w1 pere ; i BT Amsgn
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ki bl — q{%ﬁ = Tawan
i et i aar
- ‘sﬂ&g\;ﬂ fuﬁ"ﬂ:: = suthange
L i I 2psbed forres
= { = anthors
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] [kimien] L R
= I Safings
Eh i prasmees tréarnal forcea Ciarm. 1 sremas B Arnfysin

Resiks

& ¥ Exar, mhabibty

Maximun vakes of ntarnal loroes actieg o8 the strictera
Ppdnwn shaar farcs = 413,19 Kim

A pictara

D p—" - THAL Wy : !
Medmmin dizplacement = 127 mm Anptyme o
Resctions n supports Fatet L

F Depth Deplecament Pearcton Ligt of pictiaes
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Hinh 1.25. In biéu dé
*) In thuyét minh tinh toan:
- File/ Print Document....
- Clra s6 Print and Export Document xuét hién.
- Lwa chon cac muc dé in ra trong thuyét minh.

Chu y: néu trong qua trinh tinh toan, ta bd qua bwéc ndo thi trong thuyét minh
duwoc Geob in ra sé khong co phan d6. Vi du: ta bd qua khéng xét én dinh
tbng thé clia hé két cau, khong xay dwng biéu d6 bao thi trong thuyet minh sé
khéng c6 nhirng théng sé clia biéu dd bao va kiém tra &n dinh téng thé.

- Khi xay dwng pleu [6) bao, trong thuyét minh sé xua’g hién bang gia tri
momen, lwc cat. Ta co thé sir dung cac gia tri nay dé tinh toan cot thép
cho twdng.
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Hinh 1.26. In thuyét minh tinh toén
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