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NGHIEN CUU AP DUNG TINH TOAN CQC CHIU TAI TRONG
NGANG O KHU VUC PONG BANG SONG CUU LONG PHUC VU
CHO CONG TAC THIET KE - XAY DUNG KE VEN SONG
O KENH XANG XA NO - TINH HAU GIANG

Kiéu Duy Linh, Lé Hoang Phong’

Tom tit: Trong diéu kién phat trién nén kinh té dat medc ta hién nay, cung vaoi sw phat
trién mo réng co sé ha tang giao théng phuc vu cho céng tic quan hé quoc té. Van dé can
thiét la dau ti co s6 ha tang, yéu cau mé rong dién tich xdy dung duong giao thong, thong
qua cdc tinh thanh trong ca nuée. Trong d6 khu viee Nam Bé Pong bing séng Cieu Long va
thanh pho Ho Chi Minh c6 cdc tuyén dwong nam canh bo séng chang chit, va phén lén dat ¢
ven song la dat yéu. Hién twong i lut va xoi lo xay ra hang nam gay thiét hai rat lom ve nguoi
va tai san ciia nha Nuée va nguoi dan séng ven séng rach ¢ Pong bang séng Ciru Long va
thanh pho Ho Chi Minh. Hién tai di c6 rat nhiéu phiwong phdp chong x6i 16 va bao vé cong
trinh hiéu qua nhu tuong coc ban, coc bé tong di ting lec vv... nhung da sé cdc phwong phdp
nay thuong rat ton kém. Trong khi d6 dat mieée ta con nghéo, nén kinh té chua phat trién cao
vi thé trong viéc tiét kiém ngdn sdach nha nude dang duwoc quan tam nhiéu, chinh gi vy trong
dé tai lugn van nay tac gia dwa ra phwong phdp “Coc bé téng cot thép két hop voi ban bé
tong cot thép “chan giir phdn ddt phia sau lung tiwong khéng trieot ra séng. Ban chdn bé tong
cot thép co nhiém vu giir lop dat mat khong bi truot, ban chdn dwoc lién két véi coc qua dai
coc. Ddy la mét trong nhitng phwong phdp cé hiéu qua trong viéc tiét kiém chi phi hon so véi
cdc phicong phap tuwong coc ban, coc bé téng dur iteng luc vv... chinh gi vy bai bdo nay dé cdp
dén giai phap “Nghién cieu coc chiu tai trong ngang trong diéu kién dat yéu o thi xa Vi Thanh,
tinh Hau Giang”. La van dé can thiét nhat trong giai dogn hién nay.

Tir khéa: Tai trong ngang, coc bé téng cét thép, ban bé téng cot thep.

Abstract: In Vietnamese current situation of economic development, along with the
demand for developing transportation infrastructure for external relations, it is crucial to
invest in domestic traffic network throughout provinces all over the country. In which,
Southern areas of Mekong and Ho Chi Minh City obtain routes beside interlaced rivers with a
large majority of weak ground base. Flood and erosion annually cause damages for people
and property of state and people living near such areas. At present, there have been a number
of solutions to prevent erosion and effectively protect the structures including sheet pile wall
and prestressed concrete, etc. However, such measures requires relatively high costs.

7 Thac si Truong Dai hoc Nam Cin Tho
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Meanwhile, Vietnam is still in a developing period with limited budget, thus requesting the
state to pay more attention to budget savings. For such reasons, in this research, the author
will present the method of “Reinforced concrete piles combining with reinfoced concrete
sheet” to preserve and protect the ground behind the wall. Such concrete sheets are
responsible for preventing surface layer from sliding and ensure to connect the piles via
pilework. This is one of the most effective method in saving costs in comparison with sheet
pile wall and prestressed concrete as mentioned. Therefore, the research on “Study of lateral
loaded piles in weak ground in Vi Thanh Town, Hau Giang Province” is put the highest
priority by the agency concerned.

Keywords: Lateral load, reinforced concrete pile, reinforced concrete sheet

1. PAT VAN BPE
Trong diéu kién phat trién kinh t& ciia nu6c ta hién nay, dang timg budc cong nghiép
hoa hién dai hoa dit nudce. Van dé ap dung tinh toan sao cho dam bao cho cong trinh nghién
vé an toan va hiéu qua kinh té, khong gay ton kém va thiét hai tai san cua dit nu6c. Phu hop
v6i diéu kién phat trién cua timg ving va timg khu vuc, da dugc 4p dung nhidu & khu vue
PBSCL dién hinh 14 céng trinh bd ke kinh Xang Xa No & thi x4 Vi Thanh, tinh Hau Giang.
Pé giai quyét tinh trang sat 16 bo song khong dién ra, ching ta di dua ra nhiéu giai
phap chdng sat 16 nhu twong chin dét, coc van bang thép (cir Larsen), coc ban bé tong cot
thép, coc bé tong du ung luc, coc gb vv... Tuy nhién nhiing giai phap nay thudng cé uu va
khuyét diém khac nhau nhu thuong chin dat, coc ban bé tong cbt thép thuong rat tbn kém,
con coc ban bang thép thi d& bi &n mon trong méi trudng nude bién, dé thuc hién nhiém vu
nay tac gia xin dua ra giai phap “Coc bé téng cdt thép két hop véi ban bé tong cot thép”
nhim 6n dinh mai dbc cip b song. D6 ciing la dé tai ma tac gia nghién ciu nham giai
quyét tinh toan cac van dé sau day:
a) Chuyén vi ngang ®n va goc xoay ) & dau coc can thoa cac diéu kién sau:
®nd Sgp
)8 )gh

b) Tinh toan on dinh ctia dit nén xung quanh coc.

¢) Tinh toan moment va luc cat trong coc dudi tac dung ciia ngoai luc.
d) Tinh toan suc chiu tai ngang cua coc theo phuong phap BROMS

2. PHUONG PHAP NGHIEN CUU - TINH TOAN

Téng hop mot sé két qua tinh toan 1y thuyét vé& coc chiu tai trong ngang theo phwong
phép phan tir hitu han.
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Str dung phan mém Plaxis tinh toan strc chiu tai ngang.

So sanh két qua tinh toan 1y thuyét va chuong trinh Plaxis

3. SO LUQC PIA CHAT KHU VUC PONG BANG SONG CUU LONG

3.1. Pit phi sa

Phén bd & ving ven giita hé thong séng Tién va séng Hau, chiém dién tich 1,2 triéu
hecta, dat thuin loi cho san xuat néng nghiép, co thé trc“mg duoc nhiéu loai cay, co do phi
turong ddi va can d6i. Pt min thanh phan co gidi 1a thit dén sét.

3.2. Pit phén

Phén bé & ving Péng Thap Mudi, ving Ha Tién ving triing trung tim ban dao Ca Mau.
Pét c6 ham luwong doc td cao, tinh chét co ly yéu, nit né nhanh khi bi khé rao, ¢ thé chia
thanh dét phén niang, nhe, trung binh.

3.3. Nhom dit mén

Phin bd doc theo vanh dai bién Péng, vinh Théai Lan, thuong dugc rira min nhanh
chong ¢ 16p mat vao mua mua, c6 do phi ty nhién kha cao nhung ham leong mubi tang cao
vao mua kho.

3.4. Nhém dit xdm

Phan b6 doc bién gi¢i Campuchia, trén céc bac thém phii sa Pong Thap Mudoi, dét nhe
toi x0p, do phi thap.

4. NHUNG NGUYEN NHAN GAY SATLO

4.1. Anh huéng do dong chay

O khu vuc thudng c6 dong nude chay xiét, nhu séng Vam DPim tinh Ca Mau,
song Ganh Hao & Ca Mau - Bac Liéu, séng Hau thuong d6 ra bién Péng nén luu luong dong
chay 16n, din dén khu vuc dét hai bén bo séng bi x6i mon ngay cang nhiéu tir d6 dan dén bi
sat 10 bo.

4.2 Anh hwéng do sy khai thac cat trai phép

Trong thoi gian gan day, tinh trang khai théc cat & at& cdc tinh Pong bing song
Ciru Long gy nén tinh trang sat 16 dat nghiém trong, dic biét 1a nhidu cdn, bai, cu lao ding
trudc nguy co bién mat. Dién hinh nhu tinh trang sat 16 nghiém trong & 4p My Hiép A,
xa Pac My, huyén Cang Long, tinh Tra Vinh. Cat ¢ giira song ngay cang can kiét. Day la
nguyén nhan chinh gay nén cac vu 16 dat ngay cang nhiéu.
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Hinh 1. Nan khai thac cat trai phép ¢ séng Hau

4.3 Anh huwéng do thién tai

Nguyén nhin dan dén sat 1o 1a do mua lam nudc ngdm vao trong dat, 1am phé v& lién
két cac hat dat, l1am cho dét yéu dan di gay ra hién tuong sat 16.

4.4 Anh huéng do tic nhin bén ngoai

PBSCL la ving séng nude cic tuyén duong vé céc tinh thanh & khu vuc thuong nim
canh bo song nhu tuyén quéc 10 1A, quéc 16 61 vé Hau Giang hodc cac tuyén song Hau... Dit
nudc ta dang tmg budc cong nghiép hoa hién dai hoa, trude day dat nude con nghéo phuong
tién giao thong dudng b con thd so, duong con gap ghénh xe chay voi van toc thip, ngay nay
duong tron lang xe chay nhanh, thing gép gdy anh huong dén kha ning chiu luc cua dat tir d6
dan dén sat 16 trén cac tuyén duong. Vé duong thuy céc phuong tién giao thong duong thiy nhu
tau cho cat, tau dau, ca no... Cac loai tau thuyén khac thudng hay neo dau va chay tbc dé nhanh
gdy ra nhitng con song dir déi, tac dung vao 2 bén bd mét luc 16n lam cho dat xung quanh
khong chiu duoc ap luc dan dén bi pha hoai lién két giita cac hat dat gay ra hién tuong sat 10.

Hinh 2. Tinh trang sat 1& do xe va tau thuyén neo déu
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5. GIOI HAN NGHIEN CUU

Trong dé tai nay tac gia chi di sau vé 1y thuyét tinh toan, pham vi giéi han trong bai toan
phing, thi nghidm strc chiu tai va chuyén vi ciia coc ngoai hién truomg con han ché.

6. AP DUNG TINH TOAN

6.1. Cac chi tiéu co Iy dat

Bing 1. Chi tiéu co 1y cua cac 16p dat

Chi tiéu Ki hiéu Pon vi Lép 1 Lép 2
D6 4m w % 88.6 25
Dung trong riéng ' kN/m’ 14.66 1853
Ty trong Gs : 2.59 2.3
Hé sb rong e 2.33 0.73
Gidi han chay WL % 65.9 391
Gidi han déo Wp % 5 19.8
Chi s6 déo Lp 32.9 19.3
Do sét Ll 1.69 0.27
Gobc ma sat trong ® do 317 15.4
Luc dinh C kN/m? 6.4 24.1
Hé sb nén a m?/kN 24.2 2.3
Mé dul tong bién dang E kN/m? 480 3100
Bang 2. Chi tiéu co 1y cta céat san lap
Chi tiéu Ki hiéu Don vi

Dung trong riéng y kN/m? 19

Goc ma sat trong (] bo 30

Luc dinh ¢ kN/m? 0

6.2. UNG DUNG TINH TOAN

6.2.1. AP DUNG TiNH TOAN THEO TIEU CHUAN VIET NAM

a) Tinh toan ban chin

Xét su 6n dinh ctia diém A dudi tac dung cua tai trong ngoai va trong luong ban than.
Khi diém A 6n dinh, ta chon chiéu cao & diém A 1am chiéu cao cho ban chin, chiéu cao ban
chén dugc chia déu nhu hinh v& (Hinh 4.7)

O day ta chon chiéu cao & diém A c6 z=2.7m. Sau d6 kiém tra lai diéu kién 6n dinh cua
diém A két qua tinh toan nhur sau:
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Hinh 7. So db tinh toan ¢ diém A
Xét su 6n dinh cua mot diém dudi tac dung cua tai trong ngoai va trong lugng ban than
cua dat.
Tdi trong bdn than
Piém A chi chiu tai trong ban than tir day dai tré xubng, phan tai trong trén dai duoc dai
coc ganh da.
8:=yh=(19-10)x1.2 = 10.8(kN / m*)
5" = Kyyh = (1—sin30)10.8 = 5.4kN / m*)

Tdi trong ngoai

Theo kinh nghiém thuong tai trong ngoai dugc lay qo=15 (kN/m?) dé dam bao an toan
trong qua trinh thi cdng bao gom tai trong nguoi di lai, xe cd, va trang thiét bi thi cong khac.

« Xét diém A chiu tac dung ciia tai trong ban than va tai trong ngoai nhur hinh 4.7.

» Taco: x=4 m, B=8 m

= 0.5
8
2.7

=L =034
8

by m b=

Tra bang s tay co hoc dét ta duoc
8. =k.xg=0.49x15=7.35(kN / m*)
8, =k xq=0.29x15=4.35(kN / m*)
T =k, xq=028x15=4.24(kN / m*)
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Viay tng sult tai diém A do tai ban than va tai ngoai la:
5. =10.8+7.35=18.15(kN / m*)
8, =54+4.35=9.75(kN / m*)
7, =4.24(kN / m*)

Tacod
inlp - (6.-8,) +4r. (18.15-9.75)" +4x4.24> 0.183
e (8,+8.) (18.15+9.75) '

=0,, =18.81°

Vay oma=25.32" < 9=30" diém A én dinh
Tuong ty tinh toan nhu trén khi thay d6i chidu sau ¢ diém A thi goc léch ¢ diém A ciing

thay ddi nhu sau:
Bing 3. Két qua tinh toan khi thay déi chidu sau & diém A
Cao do z sin*@, sin@, 0, . 0
z=2.0 m 0.243 0.514 29,53°
z=2.7m 0.183 0.425 25,320 30
z=3.4m 0.142 0.37 22,13%

Tinh todn ap lwe dit tac dung 1én bin chin
Khi tinh toan céc ap luc 1én két cdu chén gift ta chon myc nudce thap nhat @ dam bao an
toan cho cong trinh, day ciing 1a co s¢ cho viéc tinh toan. Trong dé tai ludn van nay tic gia
chon muc nuéc ngim & tai day dai day ciing 12 myc nudc thap nhat vao thang 3 hang nam. Hé
s0 4p luc chi dong va bi dong k. va k, duge tinh theo cong thirc
k. =1g°(45" - /2)
2 0
k,=tg"(45" +¢@ /2)

Bing 4. H¢ s6 ap luc chu dong va bi dong cuia dat

Hé sb ap luc Ka Kp
1. Cat san lip 0.33 3
2. Lop 1 0.89 1.11
3. Lop2 0.58 1.72

- e IR
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Hinh 8. So db tinh toan céc 4p lyc 1én ban chin

o Ap lue dit chii dong
Bin chin 1
Cuong do ap luc cha dong

P.=(z+ K, ~2¢{K,
Khi

z=0=p, =(yz+¢q)K, =(16x0+15)x0.33 =4.95(kN / m?)

=1.1=> p, =(yz+q)K, = (16x1.1+15)x0.33 =11.85(kN / m*)

D 1on ap luc dét chu dong

i952$'85x1 2=9.24(kN / m)

al =

Diém dat E a1
_hQa+b) _1.1(2x4.95+11.85) _

z,= 0.47(m)
3(a+h)  3(4.95+11.85)

Dai mong
z=11= p, =(yz+q)K, =(16x1.1+15)x0.33=11.85(kN / m*)
=1.5= p, = (yz+ @)K, = (16x1.1+ (19 -10)x0.4 +15)x0.33 = 13.20(kN / m*)

D6 16m ap luc dat chu dong
E,= lgs‘;i.zxw =5.1(kN / m)
Diém dit E a2
S R

54




TRUONG PAI HOC NAM CAN THO Tap chi Khoa hoc va Kinh té phat trién sé 05+06
e e e ]

Bin chin 2
Cudng d6 ap luc chu dong khi muc nude ngim & dinh dai
z=15=p, =(yz+ @)K, =(19x1.1+(19-10)0.4 +15)x0.33 = 13.2(kN / m")
z=27=p, =(z+q)K, =(19x1.1+(19-10)1.6 +15)x0.33 = 17.2(kN / m*)
Do 16m ap luc dét cha dong

E_ - 13.2+17.2

al

x1.2 =18.24(kN / m)

Diém dat E

, _hQa+b) 12(2x132+172)
7 3(a+b) 3(13.2+17.2)

=0.57(m)

o Ap lwre dit bi dong
Cuong do ap luc bi dong

p,=(yz+q)K, + 2¢,/K,

z=1.5=p, =yzK, +2¢,[K, =2c K, =2x6.4x~/1.11 = 13.5(kN / m*)
z2=27= p,=yzK, -2c,[K, = (14.66 —10)x1.6x1.11+2x6.4x+/1.11 = 21.77(kN / m*)
Do 16m ap luc dat chu dong
g 135+2177

pl

x1.6=28.21(kN / m)

Piém dit E 1

_hQa+b) 16Qx135+20L7) o0
a+b)  3(13.5+21.77)

4

o Ap lwc nuéc
z=1.5=p, =yz=0(kN /m)
2=27=p,, =yz=12(kN/m?)
D6 16n 4p luc dat chu dong

B %xl 2x12 = 7.2(kN / m)

Diém dat E «

h 12
Z,= E = T =0.4(m)
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Hinh 9. Biéu d6 ap lyc dat chu dong va bi dong tac dung 1én ban chin

Tinh thép cho béan chin
Xét ban chan BC1 dudi tac dung 4p luc ngang cua dat. Ta xem béan chén nhu mot ban
cong son chiu tic dung cua tai trong phan bd déu theo dang hinh thang.

&
= [ [T +ss

Hinh 10. So db tinh ban chén

Hinh 11. Biéu d5 momen ban chin

4.35

Tinh thép
(Theo tai liéu tham Khao [22])
Cit ban chén theo chidu ngang mot mét. Ta c6 biéu dd momen nhu st dung bé tong

B20, Re=11.5 MPa, 7» =09 thép Al Rs=Rsc=280 MPa, /s =1, 8 =0.623 @, =0429

b=1000mm, h=250mm, ap=30mm, ho=220mm
Tacé
M, 4.35x10°
o = =
" y,RbR 0.9x11.5x1000x220?
E=1-J1-2.a, =1-/1-2x0.18 = 0,09
_ $r,R,bhy _ 0.09x0.9x11.5x1000x220
R 280

s

=0.086

= 731.9mm*

A,
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Tir @6 ta chon @12 al50 cho ban chin nhir hinh v&
Thép theo phuong doc ta chon theo cép tao
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Hinh 12. Két ciu thép ban chin

e Tinh todn cic tii trong 1én coc

Tai trong dirng tac dung lén coc

Tai trong dimg bao gdm trong lugng ban than, dai méng, ban chan va 16p dét trén dai mong.
g =7, nbh =25000x1.1x(0.25+0.15) / 2x1.2x2 = 13.2(kN)
&g, =vy,nbh, =25000x1.1x0.4x2 = 22.00(kN)
g; =y,nbh, =18000x1.3x1.2x2 = 56.16(kN)
A=g+g,+g;, =91.36(kN)

Trong do:

- g1 Trong luong 2 ban chin

- g2 Trong lugng dai coc

- g3 Trong lugng cét san lap trén dai

Téng momen tai chan dai da chuyén thanh lyc doc, nén coc khéng c6 md men tac dung
chi c6 luc ngang va luc dimg tac dung 1én dau coc (trong tmg day dai). Tir momen & day dai
ta qui vé tai trong dimg P,=7.85 (kN)

Vay tai trong dung tac dung 1én mét coc la:
Pu=(P1+P2)x2.5/2=120 (kN)

Tai trong ngang

Tai trong ngang bao gém 4ap lyc ngang cua cét san lap, 4p lyc nude.
H=Ex1=4.37x2.5=10.93(kN)

%—_
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Hinh 13. So do tai trong tac dung 1én hé coc

5m

}

Vay tai trong ngang tac dung lén mét coc
Hy=H /2=10.93/2=5.5(kN)

Momen
Téng momen tac dung 1én coc
M=Hxh=10.937x0.4=4.4(kN.m)

Viy momen tac dung [én mot coc
M= M/2=4.4/2=2.2(kN.m)
Cic thong sé tinh todn coc tiét dién 300x300
Momen dan hoi bé tong B22.5
Eb» =29x10° (Mpa)=29x10° (kN/m?)
Momen quan tinh tiét dién ngang cua coc
= 1/12bh? = 1/12%0.33 0.3=4x10* (m*)

Do cling tiét dién ngang cua coc
Ep I=29x10° x6.75x10* =195,75 x10* (kN m*)

Chiéu rong quy udc be clia coc
be =1.5d+0.5=1.5%0.3+0.5=0.95 (m) (vi d<0.8m)

Hé s6 nén
K=350 T/m*=3500 (kN /m?)

Hé sb bién dang
S0 = B TEE TR

a,, =35 K
b E,, \195,75x10

Chiéu dai tinh d6i cta phan coc trong dat
[, =l = 0.78x17 = 13.24(m)
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Tra bang ta c6 A¢p=2.441 , B=1.621, Co=1.752
Xdc dinh chuyén vi ngang yo va géc xoay wo 6 diu coc
Chuyén Vi ngang cua tiét dién coc boi luc don vi He=1 giyra

1 1
o EJ Y 0.78°x19.575

ey 2.441=4.4x10"*(m/ kN)

Chuyén vi ngang cua tiét dién coc boi luc don vi Mo=1 giy ra

1 1
Bpoer— B, = 1.621 = 2.4x10~ (m / kN
M=ot EJ ° 0.78x19.575 AL RO

Goc xoay cua tiét dién coc boi luc Ho=1 giyra
8. = Oy = 24107 (AN i 7")

Chuyén vi ngang cua tiét dién coc bai luc don vi Mo=1 gy ra

1 1
S, = C, =
M B T 0.78x19.575

1.752 =1.9x107*(m / kN)

Chuyén vi ngang va gbc xoay clia coc tai cao trinh mat dét yo va yo
yo = HoduntMo dum =0.0034(m)=0.34(cm)
o =Ho 8um +Mo Smm = 0.0021(rad) =0.12°
Tinh toan chuyén vi ngang & cao trinh dinh dai
Hi L Ml
3E,]  2E,I
HI? L Ml
2E,]  E,I
Coc dai thap 10=0.4

A=034em

v =0.13"

A=y, +y,l, +

V=y,+

So sanh ta co
A=1.987x10° m < sgp =25.4x10° m
Y0 =0.926 x1073 =0.05°< ygn =0.2°
Ap luc 8, tai mdi diém trong dét duoc tinh toan dua trén cong thirc:

K M H,
o, =——2,(yoA — i B, +— 2 —C, + 3 .
Cpy Apy o, EJ o’ BT

Dy)

Momen doc truc cua coc

M, = @y B,y 4 — 0y, Eydy By + M,C, + 20D,
g
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Biéu do luc cat doc coc

Q.= asdenyo‘i; - aszhIWOBe; +a,,MC,+H,D,

Viy khi thay dbi tiét dién coc két qua tinh toan nhw sau:

Bang 6. Bang so sanh chuyén vi ctia coc khi tiét dién thay doi

60

Tiét dién coc Opm Ovr = Opay v Yo WV A v

(mm) (m/kN) (m'/Kn'") (/kN) | (cm) | (P9) | (cm) o)

250x250 6,2x10™ 3,7x10* | 4,5x10* | 0.50 | 0.205| 0.61 0.23

300x300 4,4x10™ 2,4x10™ 1,9x10* | 0.34 | 0.12 | 0.34 0.13

350x350 3,3x10* 1,5%10% 1. 2x10# |- D25 | 007 | 032 0,08

Bing 7. Bang so sanh ng suét, luc cat va md men cua coc khi tiét dién thay ddi
Chiéu sau 6 kN/m? N, kN M, kN/m

(m) | Tdién | Tdién | Tdién | Tdién | Tdién | Tdién | Tdién | T dién | T dién
Z | Ze |250x250|300x300 |350x350 | 250x250 |300x300 | 350x350 | 250x250 | 300x300 |350x350
0.00 0.00 0.00 0.00 0.00 5.50 5.50 5.50 2.20 2200 220
0.20 0.16 3.10 1.80 1.60 5.20 5.30 5.30 2.90 320 3.40
0.40 0.31 5.20 3.20 2.80 4.70 4.80 4.90 4.27 430 432
0.60. 0.47 6.50 420 3.70 3.50 4.10 4.20 11 519 525
0.80 0.62 7.10 4.80 4.20 2.30 3.30 3.40 6.04 594  6.06
1.00, 0.78 7.10 5.00 4.50 1.00 2.30 2.50 6.39 6.50  6.72
1.20/ 0.94 6.60 4.70 4.60 -0.20 1.40 1.60 6.41 6.73  7.11
140/ 1.0 660 450 440  -130, 040 060 622  7.04 746
1.60 1.25 4.80 4.40 4.20 2.10, -040  -0.24 6.58 7.04  7.66
1.80/ 1.40 3.60 3.30 3000 -290 -1.10  -1.05 6.70 Tl 767
2.00/ 1.56 3.20 2.90 2.80 340,  -1.80] ~175 4.86 6.61  7.52
220 1.72 2.50 1.90 1.70 -3.80| -2.00, -2.40 4.25 6.19 7.6
2.40 1.87 2.00 1.50 1.30 -390  -2.70  -2.50 3.62 569  6.87
2.60 2.03  -1.20 0.40 1.10,  -3.85, -2.90] -3.20 3.00 513 6.40
2.80 2.18  -2.00  -0.08 0.90 370, -3.10{ -3.50 2.18 452 589
300 234 -190 -110 040  -350 310 -3.60 114 391 531
3.50 273 -270,  -1200 -1.30 240  -3.00 -3.00 070 200 3.2
4003.12 280 -150, -130  -120 290 -280  0.60 125 174
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Chiéu sau 6 kN/m? N, kN M, kN/m
(m) Tdign | Tdién | Tdi¢n | Tdi¢n | Tdién | Tdién | Tdién | T dién | T dién
Z | Ze [250x250300x300 |350x350 | 250x250 [300x300| 350x350 | 250x250 | 300x300 |350x350
4.50! 3.51 -2.90 -1.80 -1.70 0.10 -2.40 -1.65 0.40 0.39 1.31
4.80 3.74 -3.00 -2.10 -1.70 0.03 -1.70 -1.30 0.30 0.21 0.79
5.00: 3.90 -3.10 -2.30 -1.80 0.03 -0.20 -0.90; 0.20 0.17 0.44
5.20 4.06 -3.20 -2.50 -1.80 0.03 0.00 0.00 0.15 0.15 0.32

0.0

1.0

20

3.0

4.0

50

Biéu do dp luc ngang

-5.0 25 0.0 25 50 7.5 10.0

I

—Biéu d6 p luc ngang coc 3005300
~Biéu db #p luc ngang coc 2505250
—Bicéu do ap lwe ngang coc 3503350

5.0

0.0

7# 2.0
F 3.0 |

40 |

Biéu db lyc ciit doc thin  coc
5.0 225 00 25 50 7.5 100

—Biéu dé lwe doc truc coc 300x300
—Biéu dé luc doc truc coc 250x250
—Biéu do lwe doc truc coc 350x350

Biéu 45 momen dgc thén coc
7.5  10.0

0.0

OQT'

25 50

10 E

2.0 F

3.0 f

4.0

5.0

—Biéu dd momen doc coc 300x300
—Biéu @6 momen doc coc 250x250
—Biéu d6 momen doc coc 350x350
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- Khi thay dbi tiét dién coc trong ving dat yéu. Ap luc ngang coc c6 gia tri tai vi tri ma
& d6 ¢6 6,=0. Phia ap luc chu dong thi ap luc ngang coc ti 1¢ nghich vdi tiét dién coc. Phia 4p
luc bi dong thi 4p lyc ngang ti 1é thudn véi tiét dién coc.

- Nhin vao biéu db ta thdy trong ving dat yéu khi thay dbi tiét dién coc thi biéu do mé
men va luc cit ti 1é thudn voi tiét dién coc.

Bing 8. Bang so sanh chuyén vi coc khi khoang cach doc coc thay doi

Khoang cach L O pn Oritr = O S ina Yo Yo A ¥
(m) @AN) | m/Kn") | mAN) | (em) | (B9 | (cm) | (DY)
2.0 39x10% | 1.8x10% | 1,6x10% | 029 | 0.1 037 | 0.11
2.5 44x10% | 24x10* | 19x10* | 034 | 012 | 043 | 0.13
3.0 5,1x10 3,3x10% | 2,5x10% | 0.42 0.15 0.53 | 0,18
Bang 9. Bang so sanh ting suat, Iuc cit va md men khi khoang céc coc thay doi
Chiéu siu 2
(m) 6 (kN/m?) N, (kN) M, (kN/m)
Z | Ze 1=20M L=25M L=3.0M L=2.0M L=2.5M L=3.0M L=2.0M L=2.5M L=3.0M
000 000 000 000 000, 450 550 650 180 220 2.60
020 o016 160 180 217 430 530 640 269 320 3.89
040 031 280 3200 38 380 480 620 352 430 508
060 047 370 420 496 320 410 580 425 519 613
g0l 062 410 480 564 230 330 440 48 594 7.0
o0 o078 470 500 593 150 230 290 532 650  7.69
120 094l 460 470, 587 060 140 140 551 673 832
40 100 430 480 557  -030 040 000 575 684 834
60 105 380 470 503  -L10 -040 -130 577 704 815
1800 140l 320] 3m0] 430 -170] 110 240 5900 710 781
200 156 260 240 361 230 -180 -340 541 661 731
220 172 190 170 280 240 -200 -370, 506 619 672
240 1g7 1300 100/ 201 300 270 270 465 569 606
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Chiéu siu
(m)
Z Ze L=2.0M L=25M L=3.0M L=2.0M L=2.5M L=3.0M L=2.0M  L=2.5M L=3.0M

2.60 2.03 0.60 0.40 1.20 -3.200 290  -5.00 4.20 5.13 5.35

6 (kKN/m?) N, (kN) M, (kN/m)

580 218 000 008 048  -320 -3.100 -520 370 452 462

300 234 ~-100  -L10 092  -320 -3.10 5100 320 391 2.37

3.50] 2731 ~1.30 -1.200  -1.33 -2.70,  -3.00, -4.50 1.64 2.00 1.48

400 3.12 -1.70 -1.500  -1.98 -1.90 290 -3.20 1.00 1.25 0.46

450 3.51 -1.90 -1.80; -2.30 -1.100 240 -1.80 0.32 0.39 0.25

480 374/ -2.00 -2.100 243 -0.90.  -1.70 -1.40 0.17 0.21 0.11

500 390 -2.10 -2.300  -2.52 -0.30:  -0.200 -0.30 0.07 0.17 0.02

520 406 2300 -250 -2.61 0.00 000 010 001 015  0.00
Bi¢u do 4p luc ngang coc tiét Biéu do lyc ciit doc thén coc
dién 300x300 tiet dién 300x300
50 -25 00 25 50 75 10.0 5.0 225 0.0 25 50 7.5 100

0_0 T TT N —— 0.0 T T 1 1 T T T T Q T T T 1
1.0 | | [ T N N
2.0 // 20 —{Hi—r+F R

3.0 - 30 NN

4.0 4.0 -

5.0 5.0 = =t
—Biéu do #p luc ngang coc L=2.5M ~—Biéu dé lyc doc truc coc 1=2.5 M
=—Biéu dé p luc ngang coc L=2.0M = Biéu dé lwc doc truc coc L=2.0M
—Biéu d6 ap lue ngang coc L=3.0M ~—Biéu dd luc doc truc coc L=3.0M
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Biéu d6 momen doc thin coc
Tiét dién 3003300
0.0 25 5.0 15 10.0

IR
W

30 E

4.0

5.0
—Biéu dd momen doc coc I=2.5M

—Biéu d6 momen doc coc L=2.0M
—Biéu d6 momen doc coc L=3.0M

Nhdn xét biéu d@é khi thay doi khodng céch:
- Khi thay doi khoang cach doc céc coc thi g suét, luc cit va mé men coc ti 1é thuin
voi khoang céach gitra céc coc

Bang 10. Bang so sanh chuyén vi cta coc khi chiéu siu coc thay doi

Khoang cach O sy Oy =B Oy Yo Yo A v
z (m) (m/kN) |  (mYKn!) | mkN) | (em) | (B3) | (cm) | (DY)
14 4,4x10* 2,4x10* 1,9x10* | 0.34 0.12 0.43 0.13
17 4,4x10* 2,4x10* 1,9x10% | 0.34 0.12 0.43 0.13
20 4,4x10* 2,4x10 1,9x10% | 034 | 0.12 043 | 0.13

Nhan xét két qud khi thay déi chiéu sdu chén coc tir 14m_dén 20m

- Khi ta thay ddi chiéu sau coc tir 14m - 20m nim trong 16p dét 2 thi khong lam thay d6i
chuyén vi ngang cua coc, tuy nhién sé anh huong dén strc chiu tai ding cua coc.

Kiém tra én dinh dit nén xung quanh coc
4
5: = [5_-] =™ —ﬁ(avtgq); i é"’ll )
cos@,

Ta ¢ & dd sau z=1m so v&i ddy dai twong dwong 2m so v&i mit dat ty nhién.
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8, =5.07(kN /m*),8", = 49.32(kN / m*)

5.07(kN / m*) <[8.] =1x0.7 (49.321g3.17 + 0.3x6.4) = 13.04(kN / m*)

c0s3.17
Vay thoa man diéu kién 6n dinh nén dat xung quanh coc

6.2.2. AP DUNG THEO PHUONG PHAP DU BAO SUC CHIU TAI NGANG CUA
BROMS

Coc dé‘ng BTCT tiét dién 30x30cm>, cuong dd nén cua bé tong R2s=30000kN/m». Coc
dai 1=17m, dau trén ngam vao dai.
Duya vao phuong phap Broms ta du bao sirc chiu tai ngang ciia coc biét chuyén vi ngang
cho phép lcm, cong trinh trong ving khong co dong dat.
Duya vao bang 2.5 ta c6 kd= 6x0.3=1.8m. D’o do doan chinh chiu tai 1a doan coc ngam
1.8m. Strc chiu tai ngang [Q]=7(t) do ta khong ché chuyén vi ngang 1a 1cm do d6 sirc chiju tai
ngang [Q|=1x7=7(t)
Dua vao phuong phap Broms ta tinh theo cac budc sau:
Buwéc I: Tinh hé sb nén Ky, tra bang 2.6 ta duge Ky=1100(AN/m°)
Buwde 2: Hiéu chinh hé sé nén Kj, theo diéu kién tai trong tinh
Kn=0.25x1100=275(kN/m>)

Buéc 3: Xac dinh md men cyc han ma vat liéu coc c6 thé chiu dung dugc
My=R2sW=3000x0.3x0.3%/6=135 (kN/m)

Buwoc 4: Xac dinh xem coc ngén hay coc dai
E [=29x10° x6.75x10* =195,75 x10% (kNm?)

B JK.d _{jl 100x0.3 _ o507 _ .33

"~ \N4Er \ ax19575
BrxL=170x0.33=5.6 m, @ coc dai
Budéc 5: St dung gian db dé tim sirc chiu tai cua coc
v’ xKp=19xta?(45+15)=57 (kN/m?)

M.
y 135 o004

dy'K,  0.3'57

. Tra giai d6 (Hinh 2.16) ta duoc

G 10
dy'K,

0, =102d°xy' K, =102x0.3°x57 = 1 56(kN)
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Buée 6: Strc chiu tai ngang cho phép tdi da

0. 156
=Zu -2 - 62 AN
0.=35723 (k)

Buwde 7: St chiu tai ngang Qa cho phép tinh theo chuyén vi ngang yne=lcm. Tra gidn
dd (Hinh 2.17) ta duoc

y,,g (EI')UG K}(:-I B

~0.2
QHL
EI ﬂ.ﬁKDA 2 2506 0.4
Q“:y,,g( YK, :2.54x10 (195,75 x10°)*°275 — 26.5kN
0.3x17 0.2x17

Buwée 8: St chiu tai ngang cho phép cua coc don
[Q]=min(Qm,Qa)xKi=min(62.4 ; 26.5)=26.5(kN)
Buée 9: Dbi voi nhom coc c6 khoang cach coc 8d @ n=1

[Q1]= n[Q] = 26.5(kN)
Nhin xét:

Khi tinh toén theo tiéu chuan Viét Nam va Broms & d6 sau doan coc 1.8m c6 mé men
dat cuc dai.

6.2.4 UNG DUNG TINH TOAN TRONG PHAN MEM PLAXIS

1. So' do tinh

Céc cong trinh giao thong, thiy loi thuong 1a nhitng cong trinh dang hinh tuyén, trai dai
theo dang dat. Trong qua trinh thiét ké, xay dung cac chi tiéu ky thuat, chét luong, hiéu qua
kinh té cua cong trinh duge xac dinh phu thudc nhiéu yéu t6 dia hinh. Cac tham sb k¥ thuat
dic trung vé tuyén cong trinh trong qué trinh khéo sat thiét ké thuong xéac dinh dya theo binh
dd, mat cat doc va mat cit ngang tuyén. Viéc xac dinh vi tri dinh duong cong béng, duong
cong dimg, xac dinh cac tham sé dwdng cong bi phu thudce nhiu vao dia hinh doc tuyén.
Nhiing yéu to trén rat phtc tap trong viéc ap dung mo hinh dé dung trong thuc té thi rat kho
khin do d6 nguoi ta thuong ap dung mé hinh gan ding dé mé ta cho phit hop ngoai thuc té.
O day tac gia 4p dung mé hinh trong phan mém Plaxis ciing chi gan ding & ngoai thyc té.
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ém 2m

15w |20 =15KN /m

ESm AT SANLAPTC

» BANCHAN

Hinh 14. So dd bai toan

~ peA A \

2. Dir liéu dau vao

Céc théng s6 diu vao cta bai toan dua trén ho so khao sat dia chat ctia cong trinh, con
cac thong so veé vat liéu duoc tinh toan.

Trong phan mém Plaxis tudng cr duge hiéu 1la mét mang chay dai lién tuc, do do ta
nhap céc thong s6 dd cing chiu nén va do cing chiu uoén duoc tinh toan cong thirc don gian,
con doi voi coc khong phai 1a mdt mang lién tuc do do ta phai qui doi vé mdt cach twong
duong dé tinh ta co so do lam viéc nhu sau:

CQCBTCT
L | | A
NN I[ L LLELNNN N : PIILTS { N
| W | |BANBTCT
1CoC
2500 2500 2500

Hinh 15. So d6 tinh viing anh hudng ctia mét coc
Ta co6 I.=bh%/12
Lg=bradi®/12
Vi c¢ong trinh chiu tai ngang nén ta xem I chiu lyc la chinh

=T =sblt=hd;
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3 3
dp =2 0303 5 oti0tm?
b, 25
d, =0.148m
3 -3
e E1=E%* _ 591 oﬁwz-o—xl =7.83x10°(kNm?)
Tit dug ta c6

Aw=dwxb=0.148x1=0.148m?>
= EA, =0.148x29x10° = 4.23x10°(kN)

Bang 11. Dic trung clia cat san lap

Thong sb Ky hiéu | Loaidat | Ponvi
Mau vit liéu Modle CH -
Loai vat li¢u tac dong Type Drained -
Khbi lugng don vi dit trén muc nude ngdm Yaey 16 kN/m?
Khéi lwong don vi nude dudi mue nude ngdm Vet 19 kN/m?
H¢ s6 tham theo phuong ngang kx 1 m/day
Hé¢ s6 tham theo phuong doc ky 1 m/day
Médul dan hdi khong déi Ere 17000 kN/m?
Hé s6 Poison v 03 -
Luc dinh (khéng d6i) Cref 1 kN/m?
Goc ma sat trong (0] 30 bé
Goc truong no ] 0 bo
Hé s giam cuong do Rinter 0.7 -
Bang 12. Pic trung cua 16p dét 16p 1
Théng s Ky hiéu | Loai dat | Pon vi
Mau vat liéu Modle CH -
Loai vat li¢u tac dong Type Drained -
Khoi lugng don vi dat trén myc nude ngdm Vicy 14.6 kN/m?
Khoi lugng don vi nude dudi muc nude ngim Vet 3.1 kN/m?
Hé¢ s6 tham theo phuong ngang kx 0.001 m/s
Hé s6 thim theo phuong doc ky 0.001 m/s

e e e ——— e r———— e e —
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Théng sb Ky hiéu | Loai dit | Ponvi
Médul dan héi khong déi Eref 480 kN/m?2
He s6 Poison v 0.35 -
Lyc dinh (khong di) Cref 6.4 kN/m?
Goc ma sat trong (0} 317 bo
Goc truong no 1} 0 Do
Heé s6 giam cudng do Rinter 0.7 -

Bang 13. Dic trung cua 16p dat 16p 2

Théng sb Ky hiéu | Loai dit | Pon vi
Mau vat liéu Modle CH -
Loai vat liéu tic dong Type Drained -
Khéi lugng don vi dat trén muyc nude ngdm Ydry 19.53 kN/m?
Khéi lwong don vi nude dudi mue nude ngim Ywet 19.95 kN/m?
Hé s6 thdm theo phuwong ngang kx 0.001 m/day
Hé s6 tham theo phuong doc ky 0.001 m/day
Modul dan hoi khong doi Eref 3100 kN/m?
Hé sb Poison v 0.35 -
Luc dinh (khéng d6i) Cref 24.1 kN/m?2
Goc ma sat trong (0] 15.4 Do
Géc trrong nd ] 0 bé
Hé sb giam cuong do Rinter 0.7 -

Bang 14. Pac trung cia coc
Théng s6 Ky hiéu Loai dit | Pon vi

Loai vat li¢u tac dong Material Type Elastic -
D6 cirng khi nén EA 4.3x10° kN
D6 cimg khi udng EI 7.83x10° | kNm?
Bé day twong duong d 0.148 m
Trong luong 3.7 kN/m
Hé sb Passion v 0.3 -
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Théng sb Ky hiéu Loai dit | Pon vi
Loai vat liéu tac dong Material Type Elastic -
Do cimg khi nén EA 11.6x10° kN
D9 cimg khi ung El 1.6x10° | kNm?
Bé day tuong duong d 2 m
Trong luong 20 kN/m
Hé s6 Passion v 0.3 -

Bing 16. Dic trung ban chan

Théng sb Ky hiéu Loai dit | Pon vi
Loai vat li¢u tac dong Material Type Elastic -
Do cing khi nén EA 5.8x10° kN
Do cimg khi udng EI 19.4x10° | kNm?
Bé day twong duong d 0.2 m
Trong luong 5 kN/m
Hé sb Passion v 0.3 -

3. Két qua tinh toan

4

Effective stresses

Extreme effective principal stress -261.27 kNfm 2

Hinh 16. Biéu d6 tung suét chinh

70

: Deformed Mesh
Extreme total displacement 480.08°10 3 m
(displacemeants scalad up 5.00 times)

Hinh 17. Ludi bién dang
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ﬁ

Bending moments Bending moments
Extreme bending moment 26.79 kNmjm Extreme bending moment 26.79 kNm/m
Hinh 18. Biéu d6 Momen Hinh 19. Biéu dd Luc cit

Bang 17. Gia tri mot phﬁn ndi lyc trong coc

He E® Geomelry Forces Window Help - EE
BEEBEcns aaSESL T |
Plate | Element | Node X

¥ N Q M ﬂ

[m] [mi | Kym] | K/m] | (Noym]
2o | W00 | 2R | 145 | 10220
12000 B0 | MM | 18T | 26%
200 B0 | SS3 | 195 | 338
200 | JS0 | 4658 LS| 0%
200 | 2700 | B0 | Baw | U3
2000 | Z0W | 52477 | DBAsA | -1
12000 | 550 | 83 | B2z | 2263
200 | BN | W76 | 400 | 2672
12000 | B30 | 609 | 063 2679
200 BN | B | LD | 846

~

3 12000 | 25000 | -5 1683 | -20.466
12000 | 24500 3161 | -5an
12000 | 24.000 3409 | -235%2

200 | B | 76T | 3L | 2LB40
200 | 2000 | L0 | 32 | 029
12000 | 23000 | L767 | 332 | 20269
200 | 20 | w28 | 38 | 1849
200 200 | w30 457 |63

12000 2050 | 9073 | S04 | 139
200 20000 | 26U | 559 | 129

8
lalelslslzlzlzlele|slela|s|s|as8|q(B|8 6|88

5 12000 | 21000 | 92715 | 552 -11.289
(49 12000 | 20500 ’94‘719. 6.188 -8.357
12,000 | 20000 ‘ 85614 6980 -5.083
12.0M 18.5m | -QFLW TM -1.391 ﬂ
| Bpegels)

I I
Bistar| (3] QResevatieek(F) | ks | Cachungs | B ot ([Pl output | )3 Mot ord | [REV st
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Bang 18. Mot phan gia tri chuyén vj trong coc

Bre s oy odomains fooes wecom teb =181
SE8lcnzaa WMESL___ 1
P |canent| Mk | x | v ™ Wy :
] | (m} |03m) |[i03m) ¥
1T Tl oo mow | mon | e
o [ oo =m0 | mas | e |
W | 2o maw | w2 | 83
57 | 2om 750 | ames | om0 |
5| 2om o | s | 8IS
2 | % | 2o zow mes | wms
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Nhan xét:

Béang 19 Mot phan gié tri img suét dit nén

Soil | Stress X ¥ % Co % o, I
Element | Pont | [m] (m] | Dwm?2) | Bym2] | [ym2] | [ky/m2]
catsnlapl 2114 | 20740 | 27126 | 24578 | -32e78 | 0098 | 20010 |

2115 | 20740 | 28748 5.013 8408 | 0151 8197 |
2116 27.931 27.499 -17.712 -29.201 0.474 -16.419 |
217 | 3971 | 27499 | 7518 | 29351 | 0094 | -16408 |
218 | 8971 | zmom | 703 =60 | 000 7117714.
2119 27.374 27.106 -23.512 -33.261 0.907 -20.570
220 | 8719 | 27.105 | -25591 | -33415 | 0120 | -20652
2121 | 20781 | z7621 | -14704 | 28645 | 0112 | -15.072
2122 | 29781 | 8273 | 6400 | 2217 | 0088 | -10001 |
2123 | 28719 | 282m | 6224 | 2213 | 04z oms |
2124 | 27374 | 27621 | -15483 | -28554 | 0802 | -15406

178 | 2125 | a3 | mas | 23212 | 32016 | 1048 | -19.330

catsnlap| 2125 | 20479 | 2s@rs | - 1726 | 005 | 764 |
2127 | %13 | 874 | | o007 | 7see
2128 | 26903 | 27.997 | -9611 | -25783 | 0.8 -12.388 |
2120 | 27043 | 28501 | -s579 20109 | -0119 0022 |
2130 | 26903 | 23501 | 5566 | 20150 | 0210 | -9000 |
2131 | 27154 | 272727 | 136 .
2132 | 28500 | 28379 | 6050
2133 28,500 28.8%4 -4.511
2134 | 27054 | 28804 | 4577
2% | 200 | 8379 | 6010 | 21455 | 00
2136 ;6733 2757_ I '15._50§ -23‘5;58 0.802 -

%
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Khi tinh todn coc theo giai tich ta chia ra timg phan tir riéng 1€, céc phin tir nay dugc
1am viéc mét cach doc lap voi nhau. Do d6 kha ning chiu luc cac phan tir khac nhau.

Trong khi tinh todn theo phan mém Plaxis thi c4c phan tir nay lam viéc theo mdt hé tuong -
coc - dai cung lam viéc song song nhau. Chinh vi thé khi tai trong tac dung 1én két ciu chin
gitt thi ban chin, dai coc va coc cing chiu trong mét Iuc. Do d6 kha ndng tinh toan theo giai
tich va tinh todn theo phan mém c6 su khac biét nhau. Khi so sanh ta thdy rang & tai cao do
ngay tai dau coc thi chuyén vi, {ing sudt, momen va luc cét trong coc cling khac nhau.

Bing 20 Bang so sach két qua tinh toan theo giai tich va phin mém Plaxis

Chiéu sdu tinh tir ddy dai (m) | Chuyén vi (m)
0.0 3.4x10°
Theo gidi tich 0.5 2.4x10°
1.0 1.2x107
0.0 182.3 x107
Theo Plaxis 0.5 182.19 x107
1.0 182.05 x10°
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