DAI HOC QUOC GIA,THANH.PHO HO CHi MINH
TRUGNG DAI HOC BACH KHOA

Chau Ngoc An

NHA XUAT BAN PAI HOC QUOC GIA
THANH PHO HO CHI MINH - 2002

Design By haughtycool



= Ll oa

S Qe me o B

kRN-m
kPa
kPa
kPa
kPa
kPa
kPa
kN
kPa

m/s®

m

m
kN

‘m/s
m/ls
m/s
N [m?

mcaecr cdod Do,
Copyrignt oy T oCeorRtom

dd thay déi hé s& rdng

d¢ 1§ch tam theo phuang x

dd léch tAm theo phuadng '5"

nang lugng bua déng coc _

module young ddi khi |4 module bién dang
module bién dang

module nén ngang (pressiométra)

Iyc ma sat bé&n héng cla coc

lyc ma sat b&n hang cla x;.tyen tinh

lyc ma sdt bén héng cda coc

Iyc doi khi la dién tich tiét dién ngang mot cdy coc
mcln-d-ula chéng cét

gia tdc trong trudng

bé ddy mot I6p dat ddi khi 14 chidu cao thly 4p
chiéu cao ndy diu tién cla bua

bé ddy thoat nudc cha mot Idp dst

chiéu cao rdi thyc t& & phdn ddng cla bua
chiéu cao mao dan

tai trong tdc ddng ngang theo phuong y

tdi trgng tdc déng ngang theo phuong x
gradient thiy hoe

gradient thdy hoc tdi han

geadient thay hoc ban ddu

moment quan tinh

moment quén tinh cla tiét dign ® ddi vdi tryc y di qua trong
tdm cda cd nhém coc

moment quén tinh cia tiét dién @ ddi vdi tryc x di qua trong
tAm cla ca nhém coc

chi 88 sat hay dd sét

chl s déo

hiéu sult cd hoc cla bia dong coc

hé s8 thdm Darcy -

hé s& thdm Darcy trung binh phugng dung

hé s& tham Darcy trung binh phuong ngang

h& s8 néR pDesign By haughtvcool




nnnnn Dy ookl

oA A oo we
T X O 2 =& =
L T T

=
]

NNl

=

> XX

~

kPa

3

kRN

kEN.m
kEN.m
EN.m
kN.m
RN.m
kgl m’
kg | m*
kg/m’

kPa

kPa
kPa

Cao alat ania
\JUrJyI IBIIL I_Jy T OCCIONCUTTT

hé s& &p Iyc chl ddng cla d&t nghiéng lién quan dé&n anh
hudng trong lugng d4t, &nh hudng phy tai héng, anh hudng
ctia hfc dinh

hé s& 4p lyc bi ddng clia dit nghiéng lién quan dén &nh hudng
trgng lugng dat, dnh hudng phy tai héng, &nh hudng cla luc
dinh

hé s 4p lyc chi ddng cla dit theo phuong phéap tuyén cla
lung tudng, lién quan dén dnh hudng trong lugng dat, dnh
hudng phy tdi hdng, dnh hudng cla lyc dinh

hé s& ap lyc bi déng cla dit theo phudng phép tuyén cia lung
tudng, lién quan d&n anh hudng trong lugng ddt, anh hudng
phy tai héng, anh hudng cla lyc dinh

hé s& 4p lyc dat & trang thai nghi

module bién dang thé tich

bé dai méng chd nhat

chidu dai cda coc -

chiéu dai tinh todn cda coc

t8ng tai trgng thAng dung tac dong tai ddy dai coc hodc day
mong ndng

s& ¢oc trong mang coc

s8 hang coc trong moéng coc

s8 coc trong mét hang

moment udn

moment gay ra (14t ho&c trugt)

moment khang (lat hodac trugt)

moment tic déng quanh truc x

moment tdc déng quanh tryc y

khéi lugng hat

khd&i lugng téng

khdi lugng nudc

a6 rdng

hé s& suc chiu tai

suc chéng xuyén trung binh, 18y trong khodng 3d phia trén va
3d bé&n dudi mii coc

cudng A9 chiu tai cyc han cla dét d mdi coc
suic chitf H4iEGY RAHEYEA e theo vat ligu




Copyright By FocebK.com

wg (%) gidi han co
W. kN trong lugng cia coc
w kN trong lugng phén roi clia bla
P kg/m® | khéilugng thé tich t8ng
P kg/m® | knh6ilugng thé tich afy ndi
Pd kg/m?® | khilugng thé tich diit kho
Ps kg/m® | kniugng thé tich hat rén
i kg/m® | khéi lugng thé tich a4t bao hoa
Pu kg/m® | kh6i ugng thé tich nudc
P dé goéc ma sét trong cha ait
Ped dé goc ma sat trong didu kién c6 cb k8t c6 thodt nudc
Peu dé g6c ma sat trong diéu kién cé ¢ k&t khdng thoat nudc
Pren dé géc ma sat trong diéu kién khdng ¢ két khong thodt nudc
@, & dé géc ma sdt gida coc va dit
Y kEN/m® | trong iugng thé tich tdng
¥ kN /m® | rong lugng thé tich ady ndi
Y kN /m® | wong lugng thé tich d&t kho
% kN /m’ | wong lugng thé tich hat rdn
Tai kN /m® | trong lugng thé tich d4t bao hoa
Yoo kN /m® | trong ugng thé tich nudc
n dd nhét clia nudc holic dbi khi 14 hé s6 nhém coc
& & & céc bién dang tuong d&i phép tuyén theo tryc x, y, z thdng géc
bat ky
£ E2 &3 céc bién dang tudng d&i chinh
5 bién dang thé tich '
@=nF m? dién tich tiét dién cdc coc trong méng coc
o kPa | ung sudit phap
g kPa | ang suéit hilu higu |
Coe kPa | dng suét hitu higu thing ding c& két
[+ £ kPa | dang su&t hdu higu thing ding do trong lugng ban than dat
op kPa | ung sufit hdu higu cd két trudc chinh 1a Ung sust hdu hidu
thdng ding 13i da di téc djng trong qué khu
O;, Oy, O; kPa céc dng sudt phdp tuyén theo tryc x, y, z thdng géc bat ky
01,03, 05 | kPa | cicingguftehioh




g =
Convriaht By Eocohle com
e

bdn kinh ciia coc trén hodic r.:hnh coc vudng

r m
R kPa phén lyc clia adit nén holic sdc chju thi cla d&t nén
R, kPa | suc chéng & mai tir thi nghiém xuyén finh
R, kPa | cusing 89 chiu nén tinh todn clia vat lidu 1am coc
S m dé lin o

8 m khodng cdch hai coc tinh ti thm
8. m dd lin do cf k&t thdm |
8; m d& lin tdc thdi do tinh dan hdi cla d4t
s, m a4 lun do tinh nén thi cap
T m bédn kinh m&t khum .

Pi kPa | 4p Iyc gidi han
Pr kPa | 4p lyc tai bén, dng sudt trung binh ti han

Patm kPa | &p Iyc khong khi

q kPa | thi phan b8 déu holic ddi khi la luu lugng thim qua
Qr kN thanh phén khdng do ma st trén than coc
Q, kN thanh phéin khdng do suc chju mdi coc
Qp kPa | cudng d9 chiu mai cyc han cila a&t & mai coc
qd kPa | suc chju tai gidi han (ing sulit gidi han) cia nén
God kPa | sdc chiu ti cho phép (iing sut gidi han) cia nén

8 kPa suc chdng cét cda a4t
S, % dd bdo hoa

T RN /m | e cang b8 mat
¢ nhan 15 théi gian

u kPa ap Iyc nude 1§ rdng
Lo kPa dp lyc mao din

U % a4 cf két
V. m® | thé tich khi
Vv, m? thé tich hat rdn
Ve m® | thé tich nudc

vV m® | thé tich
w (%) | 80 chua nudc
Wy (%) | a6 chua nudc ty nhisn
w (%) gidl han 1dng

Wopt (%) dd chia nudc t5i thudn hay 45 chia nudc 16t nhat
wp (%) gidi handépnn By Haughtycool




Copyright By Focebk.com

Chuong 3 g
COC CHIU TAI TRONG BUNG 151

3.1 TOOEquil V8000 s saini s RS e O
3.2 PInh DEITR GO oo issiiusimins s S san oA R oSSR NA e UL
3.3 Siic chju tai doc truc ciia coc theo vat lidu..........ccocveeenneeenn . 166
3.4 Sifc chiu tdi doc truc cia coc theo dat nén ... 171
3.5 Mt sd phuong phép tinh théng dung Khdc ..., 212

Chuong 4
COC CHIU TAI NGANG VA MONG CQC 219
4.1 Téng quat v& coc chiu tai NEANE .......covrrrrcinsinnnnenssnscssesserenenn 219
4.2 COC XEBIL v.voveeeerecerereesssesessesesesssssssmenemessesenensesessssssssaseiatnsssssassssesssesesss 219
4.4 Coc dimg chju tdi ngang v moment .......c..coccververirivmnnnmmminsssnnenn e 239
.5 TInh IOBRE TOC ..o sviisssssvs s vmasiss ioiasusgaind don Ao A mvasve v s N mairovise A

Chuong 5
GIA CO NEN VA PAT €O COT 279
5.1 DAm vt lidu ¥ (A - ClE)......ooccccenniricsnsnsrninssisnsssnssunssssisnssnasnnsrssnsonssnvi § 9
5.2 Coc vt Lidu v (A8 - CAL) ..ccooeiienriennr sttt st csessscssnsnsaasssnne s 20D
5.3 Coc dit vdi - coc dAL Xi MANG.......coveceeiicciniiisnrn . 206
5.4 GHA LT LIUGC. ....oveeveieeeeeeeeeeresesssessssersessssesssasenssssnesarassssnsssssasesscncssnrens 300

5.5 Gia tadi trude k&t hop thiét bi thodt nudc theo phuong dig (Giéng
ot Bile ThE . commmmsmsmves s sismmem s f SO s sn e O

5.6 Gia tdi trudc bing phuong phdp hiit chin khdng......c.ccervvveeenee...... 310
5.7 Nguyén 1y co ban dit céd eft...........ccccinnirninninnievdeccesenieecinennenn . 314
K AR R s e orunp s s DD

Tai lidu tham khdo 339

Design By haughtycool



Copyright By Focebk.com

Chuong 1
KHAI NIEM vE NEN MONG

1.1 VAN BE cd BAN VE NEN MONG

- Nén mdng la phdn céng trinh lam viée chung vdi lop ddt bén dudi truc
tiép gdnh déd tdi trong bén trén truyén xudng. Phdn bén duéi cia cong
trinh, thudng duoc goi 12 méng duge cdu tao bdi nhitng vét liéu xdy dung
cing hon dit nén nhy: méng cdc cong trinh didn dung va coéng nghiép,
méng cAu, méng cdng, méng gidn khoan,... Riéng cdc cong trinh dit ddp
nhu: dudng, dé, dap dat, ddp dd, mdi ddc, suon déc,... ¢6 phdn nén méng
khéng duge phan chia rd rang nhu céc céng trinh ké trén.

Céng viéc tinh todn nén méng 1a nhiim chon dugc mét loai nén méng
céng trinh ddm bdo cdc diéu ki¢n sau:

1- Cong trinh phaf tuyét dfi an toan khéng bi sup 46 do nén méng,
ddm bdo cdng ning si dung cia céng trinh.

2- Khé thi nhét cho cdng trinh.

3- Gid thanh ré nhat.

" Didu kién ddm bdo an todn cho céng trinh A nhiém vy chinh trong
tinh todn k¥ thut nén méng bao gém:

- Dédnh gid dugc cdc tinh niing cia phdn d4t sé& gﬁnh dd céng trinh,
phdn viéc ndy 12 ¢ong tdc khio sdt dia chét bao gém: khoan ldy cdc miu
dAt nguyén dang va khéng nguyén dang, két hgp vdi thi nghi¢m hign
truwtmg phd thong nhu xuyén ding chufin SPT (standard penetration test),
thi nghiém xuyén tinh CPT (cone penetration test), thi nghiém nén ép
ngang trong hd khoan (pressiometer of ménard} ho#ic thi nhiém cit cdnh
(vane test); ti€n hanh cédc thi nghiém trong phdng cdc méu dit nguyén dang
va xdo tron dé xdc dinh cde diic trung vit 1, héa hoc va ca hoc cla dit
nén. Péi khi, d€ biét chinh xdc hon cdc ddc tinh cia d4t nén cdn tién hanh
thém cdc thi nghiém hién trudng déc l4p nhu: thi nghidém ban nén, thi
nghié¢m ban kéo,... Sau khi c6 duge cédce chi tiéu ridng cia ting méu ddt hoic
timg diém riéng biét, ti€n hanh tinh todn céc chi tidu chung cia timg lép
d4t hodc timg don nguyén riéng lé cia dat nén bing cdc phép tinh todn
théng ké.
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- Lua chon céc t§ hop tdi trong céng trinh truyén xuéng ddm bdo an
taAn cho céng trinh, vi du nhyu dé tinh hin chon té hop ¢6 luc dimg 16n nhét
¢6 thé ¢6, ho#c tinh géc xoay nghiéng clia méng hay cia cong trinh thi chon
t8 hgp c6 moment 16n nhét c6 thé.

- Phéw $ich tinh todn rée loai mong hofe bién phdp gia c6 d4t nén
thich hgp cho céng trinh, sao cho cdng trinh khﬁng bi sup 48 do nén méng
kém bén viing, hodc tinh ning st dung cong trinh khéng bj dnh hudng bdi
su lin hay sy lin léch cda cdc méng vdi ‘thau.

- Mt khéc, loai nén méng dugc chon con phdi ré tién nhit va thoi
gian thi cong khong kéo dai qud lau lam chgm tré cdng viéc dua cong trinh
vao su dung.

Céc loai méng

1- Méng néng 1a phdn mé rong cia chan cot hosic déy cong trinh nhim
c6 duge mdt dién tich tiép xic thich hop dé ddt nén c6 thé g4anh chiu dugce
4p luc ddy méng, loai méng nay khdng xét lyc ma sdt xung quanh thanh
méng v6i d4t khi tinh to&én khd nang génh dd cia ddt. Méng nong thudng
duge chia thanh méng don chiu tdi ding tdm, méng don chiu tai léch tAm
1én (méng chén vit), méng phdi hgp (méng kép), méng bang, méng bd.

Design By haughtycool
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2. Méng sdu khi 49 séu chén méng 1én hon chidu séu tdi han D,, tir do
séu nay sic chju tdi cia d4t nédn khéng tédng tuyén tinh theo chiéu sfu nia
ma dat gid tri khong déi, va thanh phén ma sét giita d4t véi thinh méng
duge xét dén trong sdc chju tdi cia d4t nén, gdm cdc loai méng tru, méng
coc, méng barrette.

Méng try gbm cdc cdt 16n chén sfu gdnh 43 cdc cong trinh cdu, cing,
. gian khoan ngo#i bién,... N&u chon phuong phép thi cong ha vao ldng dat
timg doan try, gifng nhy thi cong giéng nén cé khi duge goi 14 méng giéng
chim.

Méng coc 1a mbt loai méng siu, nhamg thay vi duge cfu tao thanh mét
tru to, ngudi ta cd tao thanh nhidu thanh c6 kich thudc bé hon try, duge
goi 12 coc hay edf. Loai nay rét da dang nhu: coc g8, coc thép, coc bé tong,
coc phdi hgp hai loai v4t liéu. Coc b8 tdng c6 loai ch& tac sén va loai nhédi
bé tong vao trong 15 tao trude trong long dét.

Hinh 1.2: Thi céng dai mdéng coc

3- Méng nita sdu khi d sAu chén méng nhé hon chiéu séu téi han D,
nhung khéng phdi 14 méng néng nhu: méng coc ngdn, méng try ngin va
phén 16n méng caisson.

Ngoai ra, con cé cdc logi méng déic biét dé sita chita gia cudng nén
méng cho cde cong trinh xua hodic néng cdp cde cong trinh cd. C6 thé ké
dén cfy méng nbng, coc ré ting khd ning chiu dung cho nén mdt méng cil
hodic c&y coc vA md rong méng,... Cdch xdc dinh chidu sfu t6i han D. duge
gidi thidu trong cdc chuong sau. '
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16 Copyright By Focebk.com CHUONG 1

Hinh 1.3: Ldp dgt méng nia sdu

Cdc logi nén

1- Nén ty nhién 12 nén gdm cdc 16p ddt cé két cdu ty nhién, ndm ngay
sdt bén dudi méng, chju dyng trye ti€p tai trong céng trink do méng truyén
sang. _ _

. 2- Nén nhan tgo: khi cdc ldp ddt ngay sdt bén dydi méng khong dd kha
ning chiu lyc vdi két cffu ty nhién, cdn phai dp dgmg cdc bidn phdp nhim
ning cac khd nang chju lyc clia né nhu:

a) Céi tao k&t cfu cda khung hat d4t nhim gia ting sic chiu tdi va
gidm do bién dang lin cia nén dat:

« Dgm vgt lidu r&i nhu dém cdt, dém d4 thay thé& phdn d4t y&u ngay
s4t dum ddy méng d€ nén c6 thé chju dugc tai cong trinh.

. Gia tai trudc 1a bién phdp cai tao kha nang chiu tdi cia nédn d4t yéu,
nhim lam gidm hé s8 rdng clia khung hat d4t bing cdch tdc djng tdi ngodi
trén mit nén d&t.

« Gia tdi truéc ph6i hgp vdi bién phép ting tdc d6 thodt nudc bliing cdc
thi€t bj thodt nudc nhu giéng cdt hodc bdc thdm nhim rit ngén th¥i gian
giam thé tich 18 réng 406i véi dat y&u c6 dd thim nude kém.

« Coc v4t lidu roi nhu: coc cdt, coc dd nhim lam gidm hé 8d r&ng clia
khung hat d&t cdt rdi cé dé thdm nudc tdt hodic thay th& d4t yéu bing cdc
cdt vat lidu rdi cé déc tinh tot hon dat nén ty nhién, nhidm ting khd ning
chéng cdt doc cde mat ¢6 kha nang bi trugt.
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. Coc d4t trdon voi. hodc tron xi mang, mét s loai thiét bi khoan dic
biét cho phép trén ddt yéu vdi vdi hodc xi miéng hinh thanh cdc coc dét
tréon voi va ddt trén xi ming nhim chiu nhimg tdi trong tuong déi bé nhu
nén kho, dudng qua dat yéu.

. Phuong phdp dién thdm nh3m gidm hé s§ rdng cia nén dit bing
cdch hit nudc ra khéi cdc giéng la cuc Am cliia mt hé théng ludi cdc thanh
dién cuc Am - duong ciia dong dién mét chidu duge déng vao 16p dit cdn céi
tao.

- Phut vita xi mang hoac vat liéu lién két vao viung nén chiu luyc dé
tang luc dinh giita cdc hat dit va gidm thé tich céc 15 réng.

b) Tang cudng cdc vit lidu chiu kéo cho nén d4t con duge goi la dat cé
c6t nhu:

« Soi hodc vai dia ky thuat, dugc trdi mot hodc nhiéu lép trong nén
cdc cong trinh dat ddp hoadc trong cdc 16p dém vat liéu roi dé téng cudng
khd ning chiu kéo va gidm d¢ lin cua dat nén.

.. Thanh ho#c vi dia k¥ thuat, duge trdi tir 3 dén 5 16p duéi cdc méng
bang chju tdi trong lén hodc cdc mdi ddc cao, nhim tidng kha ning chju lyc
va gidm dé lin mét cdch ddng ké cho dat nén.

« Thanh neo thudng dugc dung dé giit én dinh cdc tudng chdn hoic
véch tdng hdm.

Hinh 1.4: Phubasith B¢nadiryckélt gia cuong nén
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Sau khi da tinh todn cdc phuong 4n nén méng dat yéu cdu an toan,
ngudi thiét k& céng trinh cdn phdi phén tich didu kién va kha ning thi
cong dya vao thi ty wu tidn v4t lidu dja phuong c6 sdn ciing nhu khi ning
thi céng trong khu vitc rdi lan ddn d&n khu wvite 14n cgn. T ddy, s& tinh todn
dugc gid thanh dy kién ciia timg phuong 4n, theo d6 c6 th€ chon ra phuong 4n
nén méng hep ly nhét cho cd hai phuong dién ki thust va kinh t&.

1.2 VAN BE BIEN DANG CUA NEN VA LUN CUA MONG

D) lin cia méng néu qud 16n s& dnh hudng dé&n tinh néng sit dung cia
cong trinh nhu gidm 40 cao cia m#t nén dnh hudng d€n hé théng thodt
nudc cia cong trinh,.. Djc bi§t d§ lin léch gia cdc méng s& din dén gia
ting ndi lyc trong khung nha, trong thugng tdng k&t cfu din d&n nit né.
Vidc tinh todn va kiém sodt cdc d§ lin cing d6 lin léch nhdm ddm bdo an
todn cho cdng trinh 14 mdt cdng viéc quan trong trong thi€t k& nén méng
cdng trinh.

Téng 4§ lin clia méng cdbng trinh tir lic khdi cong d€n subt qué trinh
st dung cdng trinh c6 thé gém:

- D3 lin do ha myc nude ngdm d&€ chuén bj thi céng dAo h& méng

- P$ né do dao hd méng

- D§ lin do thi cdng méng va coéng trinh

- B) né do dng mye nuic ngdm tri lgi khi ngitng bom b mye nude ngdm

- DY lin do-dam héi cda nén A4t

- DY kin @ of két. so ofp cla ndn A4t dudi tdi tokn b edng trinh

- B§ 1dn do nén thd cfp cila nén A&t dudi i todn bd cdng trink.

Vi nhimg cOng trink 6 80 sdu chdn méng khidng qud ldn, chidu sau
ha mwe nude ngdm nhd. B Lin va nd do hg myc nude ngdm, gidm tdi do
dao h# méng vi trd lgi sasdc ngdm c6 thé bd qua, vi ching khdng déng ké
so véi 4§ lun do tdi cong trinh.

Nhim thiét k&€ nén méng cong trinh, cdn phdi tinh téng 46 lin va v4n
téc cia né. Véi nén 44t bi€n dang duge, d) lin clia méng thudng duge tinh
bing vdi bién dgng ding cia nén d4t, né gdm ba thanh phdn

S=8+8.+8,
trong d6 S; - d¢ lin tidc thoi do tinh dan héi ciia nén 44t
S, - 46 lin cf két ciia ving nén tryc ti€p gdnh 40 méng, n6 phu
thudc theo thd: gian théng qua dic tizh thodt nude cia dft nén
S, - A6 lin thi cdp do déc tinh tir bién cliia d4t nén, né phu ihude
theo thai gian sauleRpHRYIRYEH 166L.
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Do lin ciia méng chinh 1a chuyén vi ding ciia mit phdng ddy méng, va
chuyén vi nay s& biing véi 40 co cia I6p ddt chju nén chi khi mat phdng &
ddy 16p d4t chju nén khong c6 chuyén vi ding ho#c chuyén vi ding rdt bé
c6 thé bé qua. Cé rit nhidu phuong phép udc lugng téng 46 lin cia méng,
hay dé lin chi riéng do c§ két th&m.

1.2.1 DP$ hin ¢ k&t ctia nén dit theo phuong phdp téng phan t§ véi

dudng quan hé: e - o’

P&i véi nhimg méng kich thuéc nhé hon 10m dét trén d4t nén bién
dang trung binh va 16n, d€ tinh lin cia méng cé th€ dp dung phuong phédp
cong lin timg 16p, ciing thudng dugc goi vdi tén 12 phuong phép téng phan
t8. Phuong phdp nay c6 th& uéc lugng dj lin cla tdng méng riéng 1é hodc
xét dén dnh hudng cla cdc méng lan cén, ciing nhu tinh duge géc xoay ciia
mdt méng ho#ic 4 lin léch gilta cdc méng. N§i dung clia phuong phdp bao
gém:

- Ap luc ddy méng di nhd dé khong gay ving bi&n dang déo qud l6n
trong nén, sao cho todn nén ding xit nhu vét thé dan hdi

p“ SR =Ry

- Tinh 4p lyc gy lin chinh la d§ gia tang (ng sudt tai ddy moéng do
tdi cong trinh bén trén truyén xubng, dp luc nay cing tinh chdt nhu sic
chiu tdi rong.

Pg=Og=p - YDy

Chiéu ddy ving nén lin 12 bdn kinh khéng gian bién dang tuyé&n tinh
¢6 chidu ddy han ch& mjt cdch quy udc, ké tir ddy méng ndng hodic ddy
méng quy uéc dudi méng coc dén chidu sdu z ma & d6, théa didu kién:

Tgiier S 0,2 Cpyr) - 46i v6i d&t nén c6 module bi€n dang E 2 5MPa

Ogiey S 0,1 Opyqzy - 461 v6i d4t nén c6 module bién dang E < 5MPa

- P& bai todn tinh lin dat dé chinh xdc cao, ving nén lin dugc chia
thanh nhiéu 16p nhd, mdi 16p phan t§ c6 bé ddy nhd hon 0,4 bé rfng méng.
Né&u viing nén lin gdm nhiéu 16p dat khéc nhau, mét phén chia cdc 16p dat
phai 1a mat phan chia cdc 16p phén t8. V& phuong phdp tinh gdn ding,
theo J. McPhail va P. Hellen, khi s6 16p dat d&én 64, bai tinh s& c6 d9 chinh
xdc rit cao khéng chénh léch nhiéu vdi s6 16p 1a 1000.

- Tinh ung suét do trong lugng bédn thén & gidta 16p phén td d4dt thu i,
P = Cpu tif (Ng sudt nay ta suy ra hé s§ réng ey; clia phadn td ddt & trang
thd4i ban d4u, khi chua ganh chiu céng trinh, nhd vao dudng cong (e - p)
ciing chinh 1a dudng (e - o’Deeiip thihnghigmnén ép khong nd héng hay thi
nghiém nén cd két.
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- Ti¥ cdc bdng k&t qué phén bd ing suft trong bdn khéng gian dan héi
dudi dién chiu tdi, vé dudng dng sufit do tdi trong ngohii o, doc theo truc
ma ta mudn tinh 49 lin, thudmg 13 truc di qua tdm dién chiu tdi.-Téng dng
sullt psi = Obuij + Oy tde ddng tai gida 14p phén t6 thi i Ia téng cia dng
sufit do trong luong bén thén va iing suft do tdi tdi cdng trinh, tif tong dng
sufit nay va.dudng cong nén ép (e - p) s suy ra hé sd rdng ez cia phin té
dé4t thit §.

Pg1
/
_ " 7
--?—-'—----..—;---—;' /:_,_ -..T.--__...r-.--..-.\l
, L | Ving nén
o'y KhONG o : in khi Vi ' &
xét ady ndi i > khéng I‘L’:‘ﬂkli“
i ssmanaiapieateand xét ddy i
i ndi xét dfy
Ll e SIS S . néi
o'y CO . E ----------------------- S
x6i Ay nﬁl 4‘ ':l‘

Hinh 1.5: So dé tinh Lin theo phuong phdp téng phdn t&

Chinh vi viéc sif dung két qua cia bai todn Boussinesq dé tinh cdc ung
suat do tdi ngodi gdy ra trong nén nén cdn phdi kiém tra 4p lue nén sao
cho nén con lam viée nhu vdt lidu dan héi.

Ap dung cong thitc tinh bién dang ding cda 16p thi i.

€1

<8 TR (1.1)

- D5 lin ciia méng 13 t8ng cdc 44 bién dang ding ciia cdc phén té.

SEE]I ZE‘" C2i h {1..2]

Vdi vai phép h'_ﬁg ddi tir dinh nghia hé 58 nén lin tuong déi a, va
module bién dang E edng thdc tinh lin trén s& ¢6 thém hai dang sau

i 5 ..I__..n €r —€2; Pai — Py :
s__;s, Z;‘ TE h, thmﬂp, | (1.3)
va | S=Es =Z b Ap; h; (1.4)

i=1 . . i=1 “"Design By haughtycool
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N&u nén déng nhit va chdp nhén gia thiét cdc hé s§ nén tuong d6i a,;,
h§ 88 f; va module bién dang E; kh6ng ddi theo chidu sdu. Hai cong thie do
lin trén sé& tré thanh

S=i5i =ﬂui&pl-h,- (1.5)
i=l i=]
va S =is,- =—E—idp,-h,— (1.6)

i=1 i=1
Nhgn xét 1: Vi v6i cdc méng cong trinh théng thudng, p;; ¢ gida 16p
nén lin dao dyng xung quanh 100 kPa va pj; tuong ing dao ddng xung
quanh 200 kPa, nén cdc h¢ s§ nén tuong déi a, vd module bién dang E
thudng duge cdc phdng thi nghiém co hqic dat, tinh vdi cAp tdi tir 100 kPa
dén 200 kPa, trong thi nghiém nén c& két. _
Nhén xét 2: Khi hé s nén tuong ddi a, va module bién dang E 1a hing

sd va duge dat ngodi ddu sigma, phdn cdn lai Eap,-h,- chinh 1a dién tich
i=1
gdn ding cua biéu 48 ¢’, trong ving chiu nén.

Nhdn xét 3:

Ta ciing biét rdng moi vAt dit trong nuéec déu chju lyc ddy néi
Archiméde bing véi trong lugng nuée c6 thé tich ma vat dé chi€m chd, do
vdy ing suft do trong lugng bdn thén cia moi loai dt nim dudi myc nudc
ngdm déu duge tinh véi trong lugng thé tich don vi dfy néi
Ys = Yo

I+e

Trén myc nuéc ngdm, khéng c6 lyc ddy Archimade, nén dng sudt do
trong lugng bdn thén cda cdc 16p d4t trén myc nude ngdm duge tinh véi
trong lugng thé tich don vi khéng xét ddy ndi.

Thit xét hai trudng hgp ciia cing mét loai nén d4t, gdm hai 16p cdt va
sét xen k& nhau, c6 didu kién thiy hoc khdc nhau. Trudng hop I, chi c6 mot
mé#t nuéc ngdm cdch mit trén cia l6p cdt 1, mot khodng k,;, trudng hgp II
¢6 thém mdt mit nuée ngdm nita cdch mit trén cia 16p cdt 2 mot doan h,;.
Trong trudng hgp 1I, mét nuéc ngdm 1 c6 thé xem 12 mit nudc ngdm tam
th¥i va 16p nuée (k. - h,,) 12 tdi ngodi cia 16p sét 1. Ung sufft hitu hiéu do
trong lugng bdn thén, o'y, clia cd hai trudng hgp I va II duge tinh nhu

trong bdng bén dudi. Design By haughtycool

Y = Y~ Yo holic y'=
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Trong trudmg hop I, cd hai 10p sét déu nlim trong nudc nén déu bj ddy
nbi. Trong trudng hgp 1, 1dp sét 1 ndm trén mit nudc ngdm thyc nén
khong bj dfy néi, cdn 16p sét 2 nAm dudi mit nude ngdm nén bj dfy néi.

Trong H.1.6, chiing ta dé dang ghi nhé4n r&ng, néu tinh vdi trong lugng
riéng cia d4t nén cé xét lyc dfy néi ving nén lin 88 phdt trién xudng sdu
hon, didu nay s ¢6 1gi hon cho viéc tinh todn an todn cia cdng trinh.

Céc vi dy tinh todn lin theo phuong phdp téng phén t&§ c6 thé tham
khdo trong chuong méng ndng.

Nhdn xét 4: Véi nhitng cong trinh quan trong phdi si dung thém
module bi&n dang cia cdc thf nghiém hién truéng nhu: ban nén, thi nghiém
nén ép ngang trong h& khoan (pressiometer of ménard) hodic c6 thé sir dung
cdc tuong quan thyc nghidém tir thf nghiém xuyén ddng chuén (SPT) ho#c
thi nghiém xuyén tinh (CPT) so véi cdc két qud thi nghidm nén trong

.'{JE& Jl'*.-II s
e ,%7':* I}hrl Cét, vy Ié%”:

N1 Sét, v Om

1 1.;1' Tyl

Wy L . !
he2 *:‘:11{:'1-;‘: Nz CAL Y TARE
* k]

sz Sét, v

Hinh 1.6: So dé tinh ung sudt do trong lugng bdn thdn

Ung saffl o'y 13l Tewdng hop | Tbogbhgpll
Cao trinh mye nude ngdm || yihy, Yihyur
| Cao trinh dy 18p cdt 1 Yihus +¥ 1Ay = hyy) Yihuer +Y iRy - hyy)

s +Y10hes - Au)+ %lhey -

Cao trinh m3t MOp sét 1 Yihut +¥ilher — ) e e
Cao trinh ddy I8p sét 1 thui+¥ithey ~ho) +Yohy | bty ohey -hyy) +yshy

Cao trinh myc nude ngdm Il Yihus +¥ fhes - hut) +Y shor +7

Yilus +Y hes - hut) +Y Ry +y

Cao trinh ddy Mdp cét 2 Yohei +YVi(hes - huy) +Ysha + Yiha thyz + Vi (heg ~hgg)
Cao o M3t 0P 8412 | hus +7ilher - huo) $7shr + Vi | Thet PPt~ et $T Y
Yihuws +7Y10hey - huy) +7Ysha Yihur +7 tlhes - Rup) +7 shor +7

Cao trinh ddy Wp sét 2 + ¥1hes SR BY haughtycool thug + Vi (heg —hyp) + Yihaa
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1.2.2 B$ hin tinh theo dudng quan hé e - logo’

P$ lin do d4t nén c§ két khi chiu sy gia téing (ing sudt do tdi trong
cOng trinh, phy thuje vao théng s§ théi gian vA né chi xdy ra vdi nén A4t
dinh béo hda nudc c6 hé s§ thdm bé. Khi c6 su gia tAng tdi trong, phén
nude trong 18 rdng gdénh 4@ todn b§ 4p luc gia tidng nay dudéi dang dp lye
nudc 18 réng thing du Au, dp luc thing du nady s& phAn tén ddn khi nudc
chiu dp lyc chdy sang noi cé dp luc thdp hon duge goi 14 hign tugng c6 két
th&m da duge phén tich thec ly thuyét c6 k&t thdm clia Terzaghi trong gido
trinh co hoc d4t.

Vdi cdc nén dédt cé do thdm lén nhu cdt, séi san, d4 dam,..., hién tugng
¢t két thdm didn ra gdn nhu tic thei, do lin clda ehing khéng phu thude
théng s8 th¥i gian. )

Trong muyc nay ching ta sé& phdn tich cde k&t qué thi nghiém cd két
trong hé truc e-logp’ hofic e-logo’ d€ tinh dé lin ¢& két, phuong phdp nay
duge sif dung & khd nhidu nude trén thé gidi.

Mit khdc, ¢6 thé dung phuong phdp mjt l6p phéin t& cing nhu phuong
phédp téng phén td dé tinh lin theo dudng quan hé e - logo’.

Pat 6 mdt ky dc vé dp luc va nhing bién d6i ma né 44 phéi chiu
trong qud khi ¢6 thé dén hang chuc th& ky, va nhilmg thay déi nay duge
tén trir trong cfiu tric cia d4t. Pidu nay da duge dé chp dén ldn ddu tién
bdi Casagrande, ném 1932. Khi mdt méu dat hosic mot 16p dat chiu 4p lue
16n hon 4p luc ma né da gdnh chiu trong qud khi, cfu trdc clia dét sé co lai
thém (lin xudng). Khi ta khoan ldy miu mang vé phong thi nghiém, bit
d4u 1am thi nghiém c8 két, miu dat da duge gidm tdi vé khéng va né da nd
ra. Tién hanh thi nghiém nén méu d4t, & cdc cdp tdi ddu tién mau dat bi
nén lai cho dén khi dat dp lyc ma né da chiu trude ddy. Sy thay ddi thé
tich trong giai doan nay chi y&u do thay ddi thé tich cdc bot khi va sy thay
d8i bé diy cia 16p vé nude do thay ddi dp lue tdc déng lén miu d4t. Khi dp
lisc ting 16n hon 4p luc né d& chiu trong qud khd mdéu d4t that sy bi co lai
do sy xfp x8p cfu tric hat ddt. Trén dudng cong nén ép e - logo® & khu vyc
4p luc ma méu d4t da chiu c6 sy thay d8i 4 déc rdt ré rét.

Tty theo loai dit va lich s chiu tdi cda nd, =i tri ddi dd ddc cia dudng
cf két e-logo’, duoe goi 12 vitng chuyén tiép c6 thé didn ra trong doan gia
tdi nhé cho hdu hét cdc loai d4t, ngoai tri d4t silt va d4t ché bi it nhay
cdm véi sy thay d8i ing sudt. Trén dudng e - logo’, ph§n tuyén tinh nidm
trude ving chuyén ti€p duge goi 1A dudng nén lgi va phdn tuyén tinh sau
ving chuyén tiép 1la duong %es}gnnl?‘}/“rﬁgghtyﬁ%p}. Ung suflt dng véi vi tri giao
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di€m cla dudong nén lgi va dudng nén nguyén thuy duge goi la @dng sudt
tién c8 két o, .

C6 nhidu phuong phdp xdéc dinh ung suét tién c6 két o', nhung théng
dyng nhdt 12 phuong phdp Casagrande (1936), phuong phdp nay gém céc
bude sau:

1- Chon diém A ¢6 bdn kinh chinh khic bé nhdt trén dudng cong cd
két e - logo’. a

2- V& dubdmg tiép tuyén vdi difm A.

3- V& dudng song song vdi truc hoanh tir A,

4- V& dudng phéan gidc ciia géc hop bdi hai dudmg ciia bude 2 va 3.

5- Kéo dai phdn tuy&n tinh cia dudng nén nguyén thiiy, giso diém cia
dudng nay va dudng phén gidc xdc dinh diém c6 Ung sudt tién cd két o', .

D4t duge goi 1 & trang thdi ¢ k&t thudng (ky hiéu la NC: normally
consolidation) khi ing sufit tién c8 ké&t o', bAng vdi (ng suat do trong lugng
bdn thén cdc l6p d4t hién hitu bén trén tdc déng o',,. P4t dudc goi 1& &
trang théi cd két trude (ky hiéu 12 OC: overconsolidation) khi ving sudt tién
c§ két o', 16n hon vng sudt do trong lugng bdn thén cdc lép dat bén trén
dang tdc dfng o, Cé rét nhiéu hién tugng tuy nhién sinh ra trang thdi cé
ké&t trudc nhu: tan béng; thanh tao dia chét; tao son; thay déi dong chay
séng; 4nh hudng bdc hoi clia nude mat.

al an ‘.‘
'Bn ----- ;‘1

.I}.“ “‘-.-"h.
] Puéng nén
; nguyén thoy
i

! Budng n :

:’ vé nén lai !

i ' |

! - |

a, logo '-"'n loga

Himh 1.7: Xdc dinh ung sudt cd két truoc o,
TV & tién cf két duge dinh nghia nhu ty s& cla ing sudt tién cf két
o', va iing sufit do trong lugng bdn thdn cdc l6p ddt bén trén hién hitu tédc

déng o'y, nhu sau Design By haughtycool
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ocr = 22 . (1.7)

Ouo

OCR = 1: dat cd két thudng

OCR > 1: dat cd két trudce do éi) Iuc dia ch4t trong qud khi tdc dfng
nay khéng cdn nita hodic dat dugc ddm chit hay dat da duge xi 1y gia tdi
trude.

OCR < 1: dat kém c8 ké&t hosic chua dat dd qud trinh cé két do trong

lugng cdc 16p bén trén. nhu cdc ldp trdm tich mdi hodc cdc loai ddt mdi ddp
ddm nén khéng k¥ hay cde 16p diat ddp bing phuong phdp xdng thdi.

Pic tinh nén cia miu dat s& khong giéng nhau vng vdi nhimg dp luc
nén khdc nhau so vdi ing suit tién cd két o', cdc 16p dat chiu dp lue tdc
dong bé hon ung suat tién cd két o, bién dang cda dat chi l1a bién dang
dan héi, khi dp lue tic dong 16n hon (ng sudt tién cd két o, bién dang cia
d4t gdm ca bién dang dan hdi (héi phuc) va bién dang déo (khéng héi
phue).

R4t nhiéu thuc nghiém cho thdy dudng nén lgi song song vdi dudng né
ciing cé dd déc duge dinh nghia la chi s6 nén lai hodic chi sd né C, hodic C,
dién ta die trung dan hdi duge xdc dinh theo cong thiic

—4e, (€0 =8ry)

.= = (1.8}
Mlvgo)y  logo, —logg;

P§ déc cia duing nén nguyén thiy duge dinh nghia 14 chi s6 nén C,,
bao gém cd dac tinh dan héi va déo cua dat nén cé dang sau

. PR . (1.9)
Alogo  logo, ~logo,
Xem H.1.8.
Do lin cia mong do cd két cia 16p dit dinh duge tinh nhu sau
V&i dat co két thuomg S, = Ce H, InvgM (1.10)
I+e, D,

Vdi dat e két cd két trude ning cé dp luc tdc dong gita lop dat la
Po + Ap < 0, thi d6 hin 12 bién dang dan héi cda nén c6 dang
S =-CrH, log 222 (1.11)
I+eg, Do

Design By haughtycool
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. | | ‘nguyén thiy 82 |--=noeoemode--) nguyén thiy
T | .0 I
i s Budng nd™"4--._
i i :‘ el va nén lai i -E"
S L
20 oge 55 oge
Hinh 1.8: Bdc tinh nén lai vaé nén nguyén thiy
Vdi dét cd két o8 k&t trude nhe ¢ p, < O, < p, + Ap
L]
= St =--‘C-'—IE-—..H° ]ﬂg-.i-p_crL;Hn [ogm [1.12]
I+tﬂ : p:l +eﬂ up

trong d6 p, - 4p luc do trong lugng bdn than & giira 18p sét
4p - ing suflt thdng ding gia ting do tdi trong céng trinh gay ra
& gifa 16p d4t sét
o, - Ung suft cd két trude
e, - hé 88 réng ban ddu ciia 16p sét (ing vdi thdi difm trude khi
xAy cdng trinh)
C. - chisfénén; C, - chisd nd,
H, - bé déy 10p dét sét ban ddu trude khi xdy céng trinh.
Tinh df hin theo dudmg e — logp (hay e - loga) c6 thé tinh theo phuong
phép tdng phén t&, tuong tu nhu phuong phdp dua theo dudng e - p.

8= Z_Ci‘*"HE lugf.ﬂﬂ (1.13)
it 1€ Poi

1.2.3 Ly thuyé&t bdn khéng gian dan héi

Thuat ngit 46 lun dan héi thudng duge hiéu theo hai quan niém:

Quan ni¢m thit nhét d4t nén duge xem nhu vat thé dan héi, sit dung
cdc két qud cia 1y thuySt dan héi d€ tinh lin ¢ho méng. Phuong phép nay
thich hgp cho céc loai méng biéng ¢6 kich thude Idn va khi d4t nén thude
loai d4t cd két trude.

Quan ni¢m thd hai, bién dang dimg ciia nén d4t ngay khi dat tdi, hin
tic thoi, bién dang dimg nay khéng do dp lyc nuée 18 réng thing du thost
ra lam gidm h§ s& réng, ma do céc bot khf trong nudc 15 rdng gidm thé
tich. C4 hai quan niém trén dédy g dung chung cdc cdng thic suy ra tir ly
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thuyé&t dan héi, nhung diém khdc nhau 1 cdch tinh module dan hdi.

Quan nigm thi nhdt tinh module dan héi tit thi nghidm c6 két th&m
ho#dc nén ba tryc cé thodt nude (CD).

Quan nigm the hai tinh module bién dang bing module tiép tuyén cia
dudng 49 léch ing sudt, g = 0; - 03, va bién dang truc, &, tif thi nghiém nén
ba tryc khéng thodt nudc, module nay thudng gdn blng vdi gid tri module
nd trong thi nghiém cd két thi&m khi dd tdi v& nén lai. P§ lin xdc dinh ti
quan niém nay chinh 1a 4 lin tide thai S,;.

Tir Iy thuy&t dan hdi tuy&n tinh, biéu thic chuyén vi ding tai M ¢6 toa
49 (x,y,z) dudi tdc dung cia tdi tdp trung P tai gc O.

Pa+v)| 22 2(1-v)
Wiy = 2x E | R° - R (1.14)
néu M & mi#t 44t, thi z = 0, va chuyén v; ding c6 dang:
_ Pd+w)[20-vy]_PU-v*)__P
W0 =20 E|” R ]' n ER = CR A5

Viy d0 bién dang dimg cia 16p d4t ddy 2 12 hidu 88 hai chuyén vi cla
mit z = 0'vh z = z, d) bi€n dang ndy sé& biing vdi 49 lin cia méng néu
chuyén vj dimg tai z = z 13 wy,., = 0, hay
S = Wiry00 = Wy,

va 46 lin cia méng trén nita khéng gian bién dang tuyén tinh
S = Wix v,00

vl & d) 88u z = e ¢6 chuyén vi ding wiyrem =0

Duéi dién chit nhét chiu tdi phan b8 déu p, chuyén vi ding tai M(x,y,z)
¢6 dang

1 p(& n)dEdn
F V(x=-8)°+(y-m

E vaA n 1A toa 4@ dién tich nhé chju téi pdtdn
va théng thudng d) lin dan hdi dudi dién chiu tdi tron va chit nhét trén
nén bdn khong gian bién dang tuyén tinh sau khi gidi tich phén trén s& cé
dang
2
o= PRV (1.16)
E

Nhitng 19i gidi dd duge thyc hién va duge sl dung dai tra gdm:

» D3 lin 16n nh4t tai tAm cia méng mém chiu tdi phan bd déu vdi
Onae cho méng vudng va méng chir nhét, hé s§ au,, phu thufe ty 12 hinh

dang, duge xdc dinh theo cﬂn%g's]?&]cbay%aughtycool
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i o
- I I+m -m I+m

» DS hin tai géc cga mong ném thiu tai phén bd dés duge tinh vdi o
hodc a, 6 gié tri bhngﬁ?-

+:P@ Hin trung binh cfa didn chiu tél duge tinh véi w,, helic as

« P§ lin cda méng cing tuydt d&i chiu tdi ding ding tAm &uge tink
vii &g hodc o,

Trong eéng thie (1.16) trén, néu chiing ta s dung:

E 1a module bi&n dang dan héi tinh i thi nghidm nén ba tryc khong
thodt nudc thi S 1a 43 lun cta nén tuong Wng vdi bién dang tic thai.

E 1 module tdng bién dang E cta thi nghiém nén cd két hodc thf
nghifm nén ba tryc cé thodt aude, thi dd lin S 1a 49 lin cua nén tuong ing
v6i ch bifén dang do cf két vA bién dang tdc thoi. Module bi&n dang cia d4t
oiing son dwee xdc dinh tic thf nghiém ban néi hidn trudng, thi nghigm nén
ép ngang trong hd khoan hodc suy tir thi nghifm xuyén déng chudn SPT hojc
thi nghiém xuyén tinh CPT.

Bing 1.1: Gid tri oy tinh Lin theo phuong phdp bdn khéng gian dan héi

m=i/b | Olnax L B Tconsl
X 1,12 0.95 0.88
1.5 138 1.15 1,08
'3 ' 1,53 1 180 | 1,02
3 1,78 153 1,44
4 1,96 170 1,61
5 2,10 1,83 1,72
8 2,22 1,96 1,82
7 2,32 2,04 1.91
8 2,40 2,12 1,08
9 248 2,19 2,05
10 254 2,25 242
100 4,01 ¥.89

MBng 7on 1 0.85 | 0,79
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Gido su Braja M. Das cia Trudng Dai hoc Illincis gidi thidu trong tdc
phdm cia 6ng, ndmn 1984 dje tnmg hién dang ciia mot sé d4t thong dung
trong bdng 1.2 dudi day.

Bing 1.2: Bdng gid tri ude lugng module bién deng

_ _ va h¢ s6 Poisson cla ddt
Log! adt ] ~ Module blén deng E {Mpa) ~ H§ o5 Polsson p
Cét rdi ' - 10,35 - 24,15 0,20 - 9,40
Gdtchdt rung binh 17,25 - 27,60 0,25 - 0.40
{catehat 34,50 - 55,20 0.30 - 0,45
CAt Hin &1 bot 1,035 - 17.25 = 0,20 - 0,40
Cét sdi 69.00 - 172.50 . 0,15- 0,35
Sét mém 2,07 - 5,18 0,20 - 0,50
- Sét ddo trung binh 518 - 10,35 0,20 - 0,50
Sét cing ' 10.35 - 24.15 0,20 - 0,50

- Myt vai tuong quan thyc nghiédm cda Mitchell vA Gardner (1975) va
Schurtmann (197Q) nhy sau

E (kPa) = 766 N (1.18)
v6i N - chi 86 cda thi nghiém SPT
va E = 2q, (1.19)

q. - sic khdng mii cda thf nghiém CPT

Vdi d4t sét cd két thudng NC, moduie bién dang cé thé suy tir lyc dinh
cia thi nghi#dém nén ba truc khéng thodt nudc theo edng thite sau

E =250¢, dén 500c,

Tuong ty vdi d4t sét c§ két truée 1a E = 750c, dén 1000c, (1.20)
vdi ¢, - ke dinh don vi khong thoat nude

Trong quy pham xdy dung Vit Nam 45-78 cling cho cdc tuong quan
trong bang 1.3 '

Bing 1.3: Gid tri module bitn dang theo sie khdng miii xuydn tinh

Logl dft Tri-a8 rlndulir:_ bifn deng E
Gat . 3,
A sét va sét . 7Qc

Mit khide, trong quy pham xfy dyng Viéc Nam TCXD 45-78 huéng dén
si dung module bién dang sey tif module B} cda thi nghiém nén of két
(nén khéng nd héng) treng phong \ng véi cdp tdi tir 100 kPa dén 200 kPa,
nhén vdi hé s6 didu ehinh m,, D°¢s'9" By haughtycool
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Bing 14: Gid tri h§ 86 higu chinh my

Tri 88 cda b o8 m, kil h§ & ring » bing
Logi adit
0,45 0,55 0,65 0,75 0,85 0,95 1,05
A cit 4 4 35 3 2
A sét 5 4.5 4 8- 2,5 2
Sét 6 6 55 5,5 4,5

Cdc gid trj trong bdng 1.4 chi duge sif dung cho cdc loai 44t dinh cé 49
sét I, = B <0,75, tifc 1A tix dat déo d&n a4t cung.
Chii y: i vdi ddt cét va ddt déo mém dén mém thi khang sir dyng hé
84 hidu chinh m, cho module bién dang tinh tix thi nghiém nén trong
phong. |
Vi dy-1.1. Mt méng bd c6 kich thudec 20mx40m chju mét tdi trong phin bs
déu & ddy méng p = 180 kPa. Nén 44t 14 mét 1dp 4 cdt ddng nhdt c6 module
bifn dang R = 20 MPa va hé s& Poisson u = 0,3
Giéi. Xem méng nhu ld méng bién dang tdt. DY lin tai tAm méng
pbntm{l—vz}
E
Tixl/b =406/20 = 2 = oy, = 1,63
e 0,18x 20x1.53x(1-0,3° ) e
TERX 20 Tk
Ta c6 thé suy ra d& dang 49 ldn tai cd¢ géc mong 1a 0,126m
D$ lin trung binh S, = 0,25x1,3/1,53 = 0,21
Vi d¢ lin {rong trudng hop méng cifng tuydt ddi
Seonst = 0,25%1,22/1,63 = 0,2m

1.2.4 Tinh in theo phudvng phép 18p dan héi

D$ litn trung bink edia mbng

TCXD 45.78 dua trén SNIP 15-74 va SNIP 2.02.01-83 gidi thigu
phuong phép iép bi€n dang tuyén tinh (chidu ddy H) nén dp dung vao
trubng hgp 44t nédn c6 sy hidn dién cla mjt tdng cing (module bi&n dang
E 2 100 MPa) bén dudi 16p d4t bién dang hefc méng c6 kich thudc 16n (bé
rong hofic dutng kinh ln hon 10m) va module bién deng cia d4t nén

E =z 10 Mpa. Ngay cd bAi todn bén khéng gian ciing e6 thé dp dung duge.
Design By haughtycool
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Theo quy pham 45-78 va S8NIP 15-74 4€ tinh d§ lin trang binh cdc loai
méng cb bé ring 16n hon 10m st dyng cdng thic sau

S=pbM i’—"—_—kﬂ (1.21)

o

. [
Hinhk 1.9: So dd tinh hin theo Iy thuyét ldp dan hdi

Theo SNIP 2.02.01-83 (tidu chuén thiét k& cia Liéa X6 ci), thay hé 88
M biing hai hd 88 k. va k, d€ tinh hdu hé&t cdc loai méng c6 kich thudc
khdc nhau

-suf%gﬁ%i (1.22)

trong 46 & - bé r{ng cia méng hodc dudng kinh méng tron

p - ép lyc trung binh ddy méng, d4p lye nAy phai nhé hon R* dé
ddm bdo nén cdn 1am vide dan hdi

M - hé 88 diéu chinh cho cdc méng c6 bé réng 16n hon 15m, khi
chidu rfng mdng nhd hon 10m, h§ s6 M trong bdng 1.6 phai
duge nhén véi 1,6

k. - he 88 didu chinh do &nh hudng 40 sau

k» - hé 83 chi dnh hydng bé ring méng vA 49 eimg ddt nén

k; va k;; - hé s6 hinh dang méng va 4§ sdu ldp thi i trong chidu
diy H (béang 1.5)

E; - module bién dang cia lép i

n - 88 luong 16p khdeesibnagy wéutinhosén lin trong pham vi H.
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Bdng 1.5: Gid tri k tinh &in theo phtong phdp l6p dan hdi

o T 14 6k 481 Ot ol méng
hode Hinh Hinh chil nhit cé ty s& cde eqnb: n= b bling Méng
m .o "f::::" 1 1.4 1.8 24 | 32 5 :-h:u
0,0 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000
0.4 0.090 | 0,100 | 0,100 | 0,100 | 0.100 | 0,500 | 0,100 | 0,104
0.8 0,179 | 0,200 | 0,200 | 0.200 | ®200 | 0,200 | 0,200 | 0,208
1,2 0,266 | 0,299 | 0,300 | 0,300 | 0300 | 0,300 | 0.300 | 0,311
1.6 0,348 | 0,380 | 0.394 | 0397 | 0397 | 0,397 | 0397 | 0,412
2,0 0,411 | 0448 | 0472 | 0.482 | 0486 | 0486 | 0486 | 0511
2.4 0461 | 6,499 | 0538 | 0,556 | 0565 | 0,567 | 0567 | 0,605
2.8 0,501 | 0,542 | 0,592 | 0.618 | 0,635 | 0.6440 | 0.640 | 0,687
3,2 0532 | 0,577 | 0,837 | 0671 | 0606 | 0707 | 0709 | 0.763
3.6 0.558 | 0.606 | 0676 | 0.7 | 0760 | 07 | 0.772 | 0,831
3,0 0,579 | 0,630 | 0,708 | 0,756 | 0796 | 0.820 | 0,830 | 0,892
4.4 0.596 | 0,650 | 0,735 | 0,789 | 0,837 | 0,467 | 0,888 | 0,949
4.8 0611 | 0,868 | 0,759 | 0,818 | 0.873 | 0.906 | 0,932 | 0,001
5.2 0624 | 0,683 | 0,780 | 0884 | 0904 | 0948 | 0977 | 1,050
56 | 0635 | 0.667 | 0,798 | 0,867 | 0,833 | 0,981 | 0,018 | 1,095
8.0 0645 | 0,708 | 0,814 | 0,887 | 0,958 | 1.011 | 1,056 | 1,138
6.4 0653 | 0719 | 0828 | 0,04 | 0980 | 1.031 | 1,080 | 1.178
6.8 0661 | 0.728 | 0841 | 0,920 | %000 | 1085 | 1.122 | 1.215
7.2 0868 | 0738 | 0,852 | 0035 | 1,010 | 1.088 | 1,452 | 1,251
7.6 0.674 | 0.744 | 0863 | 0,048 | 1,036 | 1.108 | 1480 | 1.285
80 | 0679 | 0751 | 0,872 | 0860 | 1.05% | 1428 | 1205 | 1,316
8.4 0.68¢ | 0.757 | 0,881 | 0.670 | 1,085 | 1,146 | 1,228 | 1,347
88 | psea | 0762 | 0888 | 0880 | 1078 | 1,162 | 1251 | 1376
9.2 0.693 | 0768 | 0,896 | 0,989 | 1,089 | 1,178 | 1272 | 1,404
9.6 0,607 | 0772 | 0,902 | 0,988 | 1,100 | w102 | 1.281 | 1,431
10,0 0,700 ‘| 0777 | 0,986 | 1,008 | 1,410 | 1206 | 1,308 | 1,456
C 110 | oryos [‘o788 | ‘0922 { 1020 | 1132 | 1,233 | 1,349 | 1,506
120 | 0710 | 0794 | 0833 | 1037 1451 | 1357 | 1,384 | 1,550
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Bing 1.8: Gid tri M tinh lsin theo phuong phdp iop dan. hdi

Ty o8 2HM hodic Hir HisS M
[0-05] 1,0
[05-1] 0,95
[1-2] 0.90
[2-3) 0.80
[3-5] | : 8,75 o

Bang 1.7: Gid tri k,, tinh liin theo phuong phdp lép dan boi

HE 84 K. khi bd réng méng b
3
b < 10m 10m < b <15m b>15m

Module bifn dang E (MPa)

<10 1 1 1

210 1 1,35 s

Bang 1.8: Gid tri k. tinh lin theo phuong phdp lop dan héi

Ty 88 2H/D hodic Hir | Hi o8 k. T¥ 8 2H holic Hiv Wi s &,
[0-0,5] 1.5 [2-3) 1.2 -
[05-1] _ 1,4 [8-5] 1.1

[1-21 13 ».5 1.0

Xac dinh chiéu ddy tink toén H

Chiéu ddy nén lin H trong phuong phdp ldp bi€n dang dan hdi tuyén
tinh duge xdc dinh nhu sau

1- H duge 1dy tu cdt ddy méng dén msi cia l6p dbt cé module hifn
dang £ = 100 Mpa

2- Va khi méng cé chidu rong hoac dudng kinh 16n'hon 10m va module
bién dang clia 16p ddt E > 10 Mpa thi bé ddy H dugc tinh thec cong thiic

H=H,+txb ©(1.23)
trong dé H, va ¢ dugc chor nhu sau
nén 1a dat sét H, = 9m va = 0,15
nén la ddt cat H, =6m va ¢ = 0,1
b - bé rdng heic dudng kinh mding

Khi méng cé chidu rong hoks, dhng kishoén hon 10m &4t of module
bién dang E > 10 Mpa, thi chidu day H phai dugec nhin véi b & k,.
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Sepyrght-By-Hoeehiceom
Bing 1.8 Gid tri hé 38 hidu chinh dp luc k, khi tinh Lin
theo phuong phdp lép dan héi

p (kPa) L
100 0.8
500 1,2

Cédc gid tri p trung gian c6é thé ndi suy &,
Néu nén gbm nhiéu lép sét va cdt xen ldn

Gi& thi€t riing nén toan 1a dat sét theo cong thic (1.22) cé chiéu sdu
tinh todn M 1a

H=aH, = (9+ﬂ,15&}k,, - I,ﬁH, (1.24)
Va néu nén toan la cdt thi chidu séu tinh todn H
H=H. =(6+ 0,1b)k, (1.25)

a) N&u nhyu trong pham vi tit H, dén H, chi toan la dét cét thi chiéu
sdu l6p nén lin H sé& c6 dang

k
H=H +2Y b (1.26)

b) Trong pham vi tit H. 4&n H, chi toan 1a d4t sét thi
ky B
H=Hr +_§_,Zh* II.ET)

trong d6 Zh%,; - téng chidu day cdc 16p sét tir ddy méng dén chidu sdu H..
¢) Con nhu trong pham vi tir H, dén H, vita c6 d4t cdt va vira c6 ddt sét
thi chidu sdu l6p nén lin H sé c6 dang

k s k H
H=H, +—;-'— E hg +—§- E h; (1.28)
E kY . téng cdc chidu ddy 16p sét trong pham vi tit H, dén H
k
H=H, +2 3

Chidu ddy H tinh dugc phii cfng thém véi bé ddy lép dat c6
E < 10 Mpa nim duéi H néu né khéng 16n hon 5m. N&u l6n hon 5m thi
viéc tinh 49 hin nén thye hi¢n theo so d8 bén khong gian bién dang tuy&n
tinh hay bing phuong phdp cfng lin timg 14p
Vidyg 1.3

Mt méng be 6 kich thudc 20mx40m chiju mt tdi trong phan b8 déu &
déy méng p = 180 kPa. Nén ddt la mdt 10p 4 cét, ddy 10m, c6 module bién
dang E = 20 MPa v b o8 Roissep 4 7. 0.8 0p 4 cit ndm trém ldp d4
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khong nén.
Giai.
Cé thd xem l6p 4 cdt la 16p duy nhét, tinh dé lin trung binh cia méng,
e
Vib=20m:> 16mva E =20 Mpa =k, = 1,5
A 2H/b=2x10/20=1 = k. =14
ib=40/20=2va2H/b=2x10R20=1= %k, =025vak,=0
S = pbk_k; -k, " 0,18%20mx1,4x0,25
k., E 1.5x20

= 0,042m

7§ dy 1.8

Mot méng bé cb kich thude 20mx40m chju mdt tdi trong phédn bd déu &
ldy méng p = 180 kPa. Nén dat l1a mdt 16p 4 cdt ddy 100m, cé module bién
lang E = 20 MPa va hé s8 Poisson u = 0,3; 16p 4 cdt ndm trén lop d4
théng bién dang.
Gidi.

Vib=20m>15mva E =20 Mpa =k, =15

Va2H/b=2x10/20=1=k. = 1,4

1fb=40/20 =2 va 2H/b = 2x100/20 = 10 = %k, = 1,04 va k, = 0
g POk B -k, _ 0.18x20mx14x104
k, E 1,5x20
D Iin & tam, canh va géc mong
Cé thé tinh dj lin & mdt 88 vi tri dudi ddy méng theo céng thuc sau

= 0,1756m

s-_-f; (1.29)

trong dé p va b nhu trong cing thie (1.22)
hé 88 k c6 y nghia nhu sau:
k, - hé s§ A& tinh Iin tai tAm
k; - he 88 dé tinh lin tai giite camh dai méng chir nhit hodc bién méng tron
ks - hé 86 A€ tinh lin tai gida canh ngidn méng chit nhat
k3 - hé 8 A8 tinh kin tai géc méng chir nhit
céc hé s8 k phy thudc vao n = I/b ty s8 hai canh méng chit nhit va
m = 2H /b ty s8 gidta chidu sdu nén him tinh todn v nida bé ring b
k. - hé¢ s& d4€ tinh Lin tai m§t difm dudi ddy mdng trdn cdeh tdm mot

khoédng R, phy thudc H/r va R/r, (r 1a bén kinh cia méng trdn)
Design By haughtycool
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Bang 1.10: Gid tri ko, k1, ko, ks tinh lLin theo phuong phdp lép dan hdi

= ?_H- n=1 a=1b An?
K R B R R RN I f k, 0 K K
02 | 0.090 | 0.045 | 0.045 | 0,024 | 0,001 | 0,046 | 0,045 | 0,024 [ 0,091 | 0,046 | 0,045 | 0.023
05 | 0233 | 0.115 | 0.115 | 0056 | 0.229 | 0,193 | 0115 | 0,086 | 0228 | 0.112 | 0,114 | 0,056
1 0452 | 0.233 | 0,233 | 0,116 | 0,469 | 0235 | 0,231 | 0,115 | 0466 | 0,233 | 0231 | 0,115
2 0701 | 0.398 | 0.398 | 0203 [ 0769 | 0.443 [ 0.404 [ 0235 | 0706 | 0461 | 0403 | 0233
3 0.802 | 0485 | 0485 | 0,05 | 0.911 | 0565 | 0.508 | 0,323 | 0,969 [ 0.610 | 0.514 [ 0.328
5| 0.898 | 0.565 | 0565 | 0.380 | 1035 | 0.682 | 0.67 | 0426 | 1,130 | 0,761 | 0,641 | 0443
7 0925 | 0,601 | 0,801 | 0,416 | 1,092 | 0,736 | 0,669 | 0,478 | 1,204 | 0,832 | 0,708 | 0,512
1o 10057 [6e30 [ 0630 | 0,444 | 1.135 | 0779 | 0712 | 0518 | 1.260 | 0,888 | 0,762 | G565
LT ‘A=F n=id
02 | 0.092 | 0.047 T 0,046 | 0.023 | 0.082 | 0.047 ] 0046 | 0,024 | 0,092 | 0.047 [ 0046 | 0,024
0.5 0229 | 0.112 | 0,115 | 0,056 | 0,230 [ 0,144 { 0,115 | 0,057 | ;0231 | 0,114 | 0,115 | 0,057
1 0463 | 0.229 | 0231 | 0114 | 0,461 | 0229 | 0231 | 0114 | 0463 | 0,230 | 0,232 | 0,115
2 0.808 | 0.d69 | 0.400 | 0231 | 0.802 | 0.464 | 0.400 | 0231 | 0,799 | 0461 | 0,400 | 0,231
3 1016 | 0.640 | 0514 | 0.328 | 1,029 | 0,658 | 0511 | 0,326 | 1023 | 0851 | 0,541 § 0,326
5 1.235 | 0,852 | 0,658 | 0462 | 1,305 | 0,996 | 0,658 | 0,463 | 1,316 | 0,926 | 0,656 { 0,460
7 1,340 | 0.954 | 0,742 | 0,545 | 0,459 | 1,065 | 0.756 | 0558 | 1,511 | 1936 | 0,752 | 0.558
10 1423 | 1.036 | 0,815 | 0617 i,ss_s 1193 | 0352 | 0852 _1-,?05 1.3?15" 0,858 | 0,659
Bang 1.11: Gid tri k. tinh lin theo phuong phdp lép dén héi
sicrl Gl trj k Khi ty & p=§ryng
:r o [o2s5| o5 [o7s| 1 [125| 15| 2 |25 | 3 4 5
0 0 o | o 0 0 0 o | o 0 0 0 0
02 {o12{112]012]|012]005} 0 |
05 {024 [024]023{022]01t[001]| 0
0,75 | 0,35 | 035 (0341029 ]|0,16 | 0,03 | 0,01
10 |045] 044 042035021 007|002 O
18 loss o057 |o0s3|odsfo2s|idfoeriooe| 0o
2 0,65 | 084 | 060 0,52 | 034 | 047 010|004 }001] ©
3 [o74]073[068 059 041 023[016|0,08]|004]|002] 0
5 [o081]|079|074]| 066047 |030](022]0,13]0,09|0,06]0.02] 0.01
7 |o084]0827]077 089050033024 |015]071]008|004] 002
10 |oss|os3|o79[071052]035 027 [018[0.13]0,10{ 0,06 | 0,04
- 1091|089 |084] 076|058 0ue|032|0ey]0,18}0e15][011][ 0,09
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1.2.5 D) nghiéng ciia méng riéng 18
. PS nghiéng cla méng riéng 1é duge xdc dinh theu phuong phép lép
bién dang tuyén tinh dugc tinh todn nhu sau
Khi 1¢ch tdm theo phuong canh dai !, 46 nghiéng i) duge tinh nhu sau
1 _#2 k N &

[, = i
2
Béng 1.12: H¢ 36 k; d& tinh d¢ nghiéng theo phuang canh dai
L§ch 14m theo L Gid iri ks tuong dng vél 2HD _
phugng cenh dai ¢ 0,5 1 1.5 | 2 3 4 5 -

1 028 | 041 | 046 | 0,48 | 0,50 | 0,50 | 0,50 | 0,50
1,2 | 029 | 044 | 051 | 054 | 057 | 057 | 0,57 | 0,57
T 1,5 | 031 | 048 | 057 | 062 | 0,66 | 0,68 | 0,68 | 0,88

"1l 2 | o032 |o052| 064|072 078/ 081|082 082
3 [033)os6 073083 065|101 104 1,97
5 | 034 )os60.| 080|094 | 112 124 131 142
10 | 035 | 063 | 085 | 104} .31 | 1,45 | 1.58 | 2,00

Khi,léchtﬂmthenphm canh ngin b, dp nghisng i, duge tinh nhy sau
N E&

1.3
Eh,,, (1.31)
(3]
Bing 1.18: H¢ 36 k; d€ tinh d¢ nghiéng theo phueng canh ngdn
Léch thm theo - Gl tr] ks tuong Yng vol 2HD
| phudng canhngénb | - 0,5 1 1.5 2 3 4 5 -

1 026 | 04t | 046 | 048 | 050 | 050 | 0,50 | 050
12 | 024 | 035 | 039 | 041 | 042 | 043 | 0,43 | 043

; 15 | 019 | 028 | 032 | 0,34 [ 035 | 0,38 | 0,38 | 0.38

- Ry~ Farpa— - C
of ¥ 2 015|022 ] 025|027 | 028 | 028 | 028 | 028
v 3 |o10 |05 | 617 |08 |019] 02 | 02 | 02

s | o006 |009]| 01 | 011012012012/ 012

10 0,03 | 005 | 0,05 | 0,06 | 0,06 | 0,06 | 0,06 | 0,07
Design By haughtycool




Copyright By Focebk.com

38 CHUONG 1
P9 nghiéng cia méng tron vi méng da.gide
- 1-u2. N e
T, Tk, k, o (1.32)
Bang L14: H¢ a6 k, dé tink d¢ nghiéng cda mong tron
— Gid ir} ke Wng Vng val Hir
0.5 1 1.5 2 3 4 5 o

043 | 063 | 071 | 0.74 § 0,75 | 075 | 078 | 075

Vdi méng da gidc bdn kinh tuong ducng bing

i E (1.33)

trong d6-F - didn tich déy méng c6 dang da cho.

Trong cdc ¢dng thic tinh géc xoay trén, chiéu day tinh todn H dugc
tinh todn theéo cdc céng thée (1.23 dén 1.28) tuy didu kifn dat nén tuong
ung.

Vi dy T4. M9t méng vudng 2mx2m, dO sdu A&t méng la 1,8m, &p lyc tdc
dfng & ddy méng g, = 174,75 kN/m* hay dp lyc ydng 1a 150 kN/m®. Nén d4t
cé ddc difm trong bang sau:

HE od
T [ od
wp | Temem — ronglugng | Module | H§ el i Chiad | Chiss
| ridng (kN/m™) | E (Mpa) | Poiason { nénc: | ndc,
: : [
| y= 185
# 1 cat | bm-35m e 10 | 03
m=185 |
2 N 3.6m -ESm 15
) ﬂ\u‘ﬂng | j m. ] 'l‘s n.a l 0.32 u.ug
3 Cat | 7.5m-15m-| =205 | 200 | 03

=

Myrc nudc ngdm ¢ d) séu 1,6m tinh tir mat 44t Tinh d Iin dp sét va
dj lin cua méng?
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Gikt

P¢ lin do 1dp cét

Do 16p cét thodt nude nhanh nén d9 lin didn ra gdn nhu ngay tuc khic
va c6 thé tinh lin blng phuong phép bén khong gian dan hdi ho#é¢ phuong
phdp 18p dan héi.

Phuong phdp bdn khéng gian dan héi
g = PBI-VT)
E
4p lye gdy lin hofe Ap Iuc rdng d ddy mdng
p=174,75 - 1,5x16,5 = 130 ENIm®
l/b=2/2=1=w, =095
D hin trung binh cia méng:
S = 150x2x0,95(1-0,8%)} 10000 = 0,026m = 26mm
Phuong phdp lép dan héi
Theo TCXD 45-78: S=pbM iﬁ';;d néu nhu chdp nhén sai s§ do

L

moéng coé kich thude b < 10m
2H/b=2 =M =09
/b=22=1va2:/b=2x2/2=2=k%,=038va k, =0
S = 150x2x0,9%0,38/10000 = 0,01m = 10mm

Theo SNIP 2.02.01-83 - st%f%ﬁ

Vib = 2m <« 10m va E =10 Mpa = &, = L0

va 2H/b = 2%2/2 = 2= k. = 13
1/b=2/2=1vAS2/b=2x22 =2 =k =038vak, =0
8 = 150>2x1x0,38 / (Y0000x1,3) = 0,0083m = 8,8mm

D¢ Iin do ldp sét

V1 Idp dat sét 13 loai sét c& két thudmg (NC) nén 49 lin cf k&t c6 thé
dp dyng cong thifc

Ung sudt hitu hidu do trong lugng bdn than & gida kdp d&t sét

p, = 16,5%1,5 + (18,5 —-10)x2 + (16 — 10)x2 = 53,75 kN/m*

xem gia tdc trong trudmg g = 10aiE"By haughtycool
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Ung sudt do tdi cia méng gy ra tai gida l6p a4t sét, chia méng 1am 4
dién tich nhd 1mx1m , chidu séu tir ddy méng dén giir 16p sét la 4m.
2z/b"=2x4/1=2val'/b’ = 1= k, = 0,029 |
Ap = 0, = 4k Xp = 4%0,029x150 = 17,4 kN/m?*
S = [(0,32x4)}(1 + 0,8)] log((53,75 + 17,4)/53,75] = 0,087 m = 8Tmm
Ldp d4t cdt bén dudi 16p sét rat chit, 49 lin khdng ddng ké.
D6 lin téng cdng dudi ddy méng 12 S = 8,8mm + 87mm = 95,8mm
Chép nhdn sai sd, dé tinh ng suit do tdi cda méng gdy ra tai giita l6p
dft sét mot cdch nhanh chéng, ngudi ta nhin th&y ring ing suft lan
truyén trong nén dat béi mét géc 30° hgp véi phuong thdng ding cing cho
dng suft gdn vdi cdc 1o gidi suy tir ly thuyét dan héi.
Trong vi du trén, ing sudt do tdi cla méng giy ra tai gidta lép ddt sét
¢6 thé tinh nhu sau

| + 224g30°
Hinh 1.10: Dgng phdn b6 ing sudt don gidn dudi ddy mong

Mot =8 gid thi€t khéc chdp nhén d) nghiéng thdp lan tdéa la 2/1{gée
nghiéng tuong dng 26,5°) thay vi géc 30°

Ap = 150kN/m? x (2m)? / (2m+2x4mxtg30°)* = 13,7 kN/m?

S = [(0,32x4)/(1+0,8)] logf(53,75 + 13,7//53,75] = 0,07m = 70mm
Vi dy 1.5. Cing vi du trén nhung l6p sét la loai sét ed két trude -(0C), cb
o, = 100 kN/m®. Tinh 4§ lén cta lép sét OC?
Giai. D dang nhén thfy o', = 100kN/m* > p, + Ao,

D€ tinh ldn cim Idp sét 4p dung cong thie S, = If; H, mg-"ﬂpﬂ

S = [(0,09x4)(1 + 0,8)]logl(53,75 + 17,4)/53,75] = 0,0024m = 2,4mm

Bang 1.15: Chi s& nén C, theo Holtz va Kovacs

Logi aft . Chi 88 nén C,
Sét c6 két thuding (NC) nhay Kin trung binh : c | T 0,206n 0,5
Sét Mexico (log! MH: ddt bdt 4% nén cao) T4 7 d&n 10
Sét chlda hily cd (ky higu OH) z4
Than bin Tu 10 dén 15

Mot 58 bidu thitc thye nghigm d& tah &,
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Bang 1.18: Cdc biéu thuc thuc nghiém chi s6 nén C. va chi s6 né C,

gidu thic thyc nghigm o tinh C; i Logi a&t thich hgp Tic ghd
C. = 1,15(ey; - 0,35) Cdc loai sét Nishida {1956)
C. = 0,009 ey — 10) 1 Cic logi sét Terzaghi va Peck (1967)

| C. = 0.37(ey+ 0,0080x:+0,090409; — 0,34) | 678 didm khilo sdt Az (1976)

C; = 0,0093 gi g | 109 difm khio sdt Koppula (1981)
Lo Eﬁﬁt"‘g’: ‘,}'i*}‘?m“' + 001331, | oo oai sét kndng chia s oo | Carrier (1985)
C. = 0,046 + 0,0104I, Phil hop t8t véi 1, < 50% Nakase {1988)

Biu thile thyjc nghifm af tinh C,

; Nagaraj vl Srinivasa

C, = 0,00194(1, -4,6) Phis hgp t8t wii I, < 50% Nakase {1988)

Vi dy 1.7. M)t méu d€t sét c6 gidi han léng 1A ay = 40%. Udc lvong chi 88
nén C. ?
Gidi. Theo hé thie thye nghiém ciia Terzaghi va Peck d€ udc lugng chi s6
nén C,: =~ C,=0,00%wy, ~ 10) = 0,009 (40 -10) = 0,27

Ghi chii; bifu thife cia Terzaghi va Peck chi phu hgp vdi logi sét c6 db
nhay S, < 4 va giéi han 1éng @ < 100% .

Trj s§ cia chi s6 né C, thudng dugc chon tir 5% dé&n 10% gid tri C..
Theo Léonards {1976) gid tri C, nén chon tu 0,015 dén 0,035

1.2.6 D$ lin theo thdi gian ciia nén dit

Theo 1y thuy&t c8 k&t cia Terzaghi, khi nén d4t sét bdo hda nude chiu
tdi ngoai thi nuéc 18 réng nhanh chéng ganh d3 tdi trong nay va gly ra 4p
lyc nude 18 réng thing du Au, Nhip 4% phén tén dp lyc nay, do nude thodt
khdi 18 rdng cing véi nhip d} gia téng (ng sudt hitu higu, déng thoi d§ lin
o8 k&t ciing tang ddn. Pidu nay ddn dén, 49 lin do cf két phu thuje thdi
gian va cf thé ghy ra 49 lin l4ch gida hai méng § mt thii diém t ndo dé
lai vugt qué gidi han gdy nit né cong trinh, di ring 44 lin 18ch do lin én
dinh cia hai méng nay khéng léch qua gidi han.

P& tinh d) lin theo thdi gian hogc thdi gien lin ela mit méng, chiing
ta c6 th& ing dung cdc két qud nghién ctu cfia Terzaghi vd chc nha co dat
nén méng khdc.

Bai todn tinh lin theo thdi gian 13 nhim tim quan hé giita t§ s8 c8 két

U% va nhén t&8 thai gian T,
S.l!

U= (1.34)
St
c, t |

Design By haughtycool
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vdi C, - he a8 of két o dang nhur sau
@ Yn GyYa

trong 46 a - hé s8 nén cia dit nén; a, - hd 5§ nén tuong d6i cda dat nén
-k - h¢ 88 thdm cla d&¢ ndn; v, - trong lugng riéng cia nude

S;. - d§ lin & thei didm ¢t

Siuw - 49 lin dn dinh hay [a d§ lin sau khi ¢f k&t th&m k&t thdc.

Riéng N la bd ddy thodt nudc.

- Néu. nude chi thodt c6 mdt bién, hodc mit trén hosc mat dudi thi H
Iy bing ci bé ddy 16p tink Lin.

- Néu nudc c6 thé thodt ci hai bién trén va dudi thi K 14y bng nia bé
ddy lép tinh ldn.

Chinh didu n&y doi héi phdi 16t 16p cét ddy it nhat 10cm dudi ddy méng
dé tao bién thodt nuéc, trong thi céng méng ndng trén nén sét bao hoa.

Lo gidi cia Teriaghi cho ede truong hgp bién khdc nhaut =

Truéng hgp 1

a) Ap lic nuic 15 réng thiing du hling s8 theo chidu sau, hai bidn thost
nudc u; = u; & moi db sdu trong khu vuc nén lan.

b) Ap lyc nuéc 18 réng thang du gidm tuy&n tinh theo chidu séu, hai

bién thodt nudc u =u, +u) (H ~1)

- Truwimg hop 2. Ap luc nude 18 réng thang du 12 nin dudng sin theo
chidu siu, hai bién thodt nude u; =u, Imn_z)

4H
Trudng hep 8. Ap lyc.nudc 13 ring thing du A dutmg sin theo chidu
s&u, hai bién thodt nude u, =u3-'i“"{?—"-;i
L, M ALt (TH2) __{TH3)
1
2H
a) Hipg y o b . , 2H
e
T TV uy
Hink 1.11: Dgng cdc diéu kign bidn dp luc nudc 18 réng thang du
do tdi gdy lin

Design By haughtycool
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Bang 1.17: Cdc gid tri Uva T,

U% Ty T. U%
TH1 TH2 TH3 e TH1 __TH2 TH3
0 0 0 0 0,004 7.35 6,49 0,98
5 0,017 | 00021 | 0,0208 0,008 10,38 8,52 1,95
10 0,0077. 00114 0.0427 0012 12,48 10,48 2.82
15 0,0177 | 90238 | 0,0659 0,020 15,98 13,67 | 4,81
20 0,0314 | 0.0403 | 0.0904 0,028 18,89 16,38 | 6.67
25 0,0491 | 0,060B | ©:117 0.036 21,41 18,76 8,50
30 0,0707 | D.0845 | 0.143 0.048 2464 | 2196 11,17
35 0,0062 | 0,112 | 0175 0,060 27.64 24,81 13,76
40 0,126 0,143 0,207 0.072 30,28 27.43 16,28
45 - | ‘0,158 0,177 0,242 0,083 32,33 29,67 18,52
50 0,196 0,215 | 0.281 0.1 35,62 32,88 21,87
. 585 0,238 0,257 | 0,324 | p.125 | 39,80 36,54 | 26,54
60 0,286 0,304 0,371 0,150 43.70 41,12 30,93
65 0,342 0,358 | 0,425 0,175 47,18 44,73 35,07
70 0,403 | 0421 | 0,488 0,2 50,41 | 48,09 | 38,95
75 0,477 0,494 | 0,562 025 | 5622 | 5417 46,03
80 0,567 | 0,586 | 0852 0,3 61,32 59,50 | 52.30
85 0,684 0,700 0,769 0,35 6582 | 64,21 57.83
90 . | 0848 | D862 | 0033 0,4 6073 | 8838 | 8273
95 1,129 | 1,163 1,214 0,5 7640 | 7628 | 70.88
100 = s = . 0,6 81,56 | 8068 | 77.25
0,7 85,59 84,91 82,22
0.8 88,74 | 8821 85,11
0,9 91,19 | 90,79 89,15
1 ‘9313 | 9280 t 9152

2 99,42

Vi dy 1.8. Mt méng béing rong 2m, chiéu sdu dit méng la 1,5m chiu mdt
ép luc gy lin 6 ddy mdng 12 p, = 150 kN/m?. Myc nudc ngdm & ngang miit
ddy méng, trong lugng riéng cia 16p ndn sét y = 18 kN/m"® (trér myc nudc
ngdm) vA %, = 20 kN/m®. Ldp sét bén dudi méng ddy 4m v¥ néim trén l6p
cdt thé rat chat. Hé s§ thadm cia ldp sét 1a 1x10°m/s va module bién dang
ing véi cdp tdi p = 100 kN/m? dén 200 kN/m* 1a E = 2 MN/m®. Tinh 43 lin
én dink va vao thoi diém ¢ = 1 thdng cia l6p sét trén?

Giai. N&u chon truc Oz thing ding huéng xudng cé gbc tai ddy méng

z = Om = o, = 160 kN/m*

z = 1lm = o, = 0,818x150 kN/m* = 122,7 kN/m*
z = 2m = o, = 0,65x150 kN/m* = 82,5 kN/m®
z = 3m = 0, = 0,396x160 kN/m* = 59,4 kN/m’
2 = 4m = g, = 0,306%150 kN/m® = 45,9 kN/m*

P lin 8n dinh cia 1dp sét S, =5, =P— G, N
Design By haughtyEJo



Copyright By Focebk.com

44 : _ CHUONG 1
p{kPa)}
Uu 20 40 [} B0 108 120 140 180
0,5 -
1
15 e ,
i 2 . f
B ,
R2 s /11
2.6
3
a5
.
F
R = -

Hinhk 1.12: Bifu d6 itng sudt tinh lin o, va hidu d8 ung sudt gdn diing

S = 58 ximx(160/3 + 122,7 + 82,56 + 59,4 + 45,9/2) = 0,145m = 145mm

Sau mbt thing ¢ = 2,692x10° &
H# »0 nén tong 48i a, = 5/E = 0,8/2000 = 0,0004 m*/kN
02 2
H3 56 S két C, = k, = i’E, _Ix10 {m!a};{.‘a‘ MNH::
a. Y, By, 0,8xIx107° MN/m

T, = (C.H/H* = (2,5x10"x2,692x10% /2? = 0,162

tgi gida 10p 44t o, = 82,6 kKN/m’

trong s¢ 44 gdo diag THD thi o, = 97,96 kN/m®

4% chénh léch 1 15,45 kN/m?

= 2,5x10"'m%s

Ty 56 c§ két U% cia bify A8 A-c6 thé suy duge, mot cich gdn ding, tir
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sy phéi hgp bidu d8 TH1 va THS.
Dién tich bidu dé B = 97,95x2H

2H
Di¢n tich bidu d8 C = J 15.4555"'%&: = (2/r)x15,46x2H = 9,84x2H
o
Dign tich biéu dé A = Dign tich bifu dé B - Din tich bifu 48 C = 88,11>2H
97,95U, ~ 9,841
Su Uy e o - 0,111,
yra U, 8811 1,11Ug

T, = 0,162 = Uy = 45,37%; Ug = 32,02%
Nén Uy = 1,11Up - 0,110, = 2,11x45,37 — 0,11x32,92 = 46,74%
Vay sau 6 thdng d3 hin l6p sétla S..,, = 0,4674145mm = 87.8mm’
Cing cé thé sit dung cdc phuong phép gdn ding khdc {xem béng 1.18).
Bang 1.18: Gid tri T, ; Ip.; v lys

Ta Sda ds 0-1 ’ Sadd 02
Sods 0 Sdasi Scad 2
| & o
” A F | B
E— ? ! i I
0.1 0,008 0.047 0,003 | g/¢% Iy dilas | s
o2 | o003t | o100 | ooee | o | 1 | 4 1
0.3 0.071 0,158 po24 | 9,1 084 | 15 0.82
04 | a6 | 0221 | oo0es | 02 Q.89 a0 | o7
0.6 0,197 0,294 ooz § os | o056 2,5 082
0,6 0287 | 0,383 | 0,180 0.4 045 3 0.55
0.7 0,403 | 0500 | 0271 05 | 038 55 0,5
0,8 0567 | 0665 0,440 0,6 0,27 4 0,45
0,9 0848 | 0940 | 0720 | o7 | 0.19 5 0,39
0,993 2 | ' 0,8 012 | 7 0,30
0,994 2 . 0,9 0,06 10 0,23
‘0906 | IR 0 20 0,13
1 = - -

+ So dd 0: tdi phan bd.déuckn Aidysag'sudt gay, Lin khang d6i theo
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chidu sdu, duge xem nhu bai todn tinh lin co ban.

* So d6 1: ang suAt gay lin c6 dang tam gidc gidm tuy&n tinh theo
chiéu sdu. So 48 nay két hgp vdi so d8 0 dé gidi cdc bai todn tinh lin theo
thdi gian cia cde trudng hgp méng théng thudng, phéi hop véi so dé 0 s8 6
so d6.0-1

*So0d60-1=T.00="Tewn +Tenrs - Tosadlo.i (1.37)

* So dé 2: uing suat gy lin cé dang tam gidc ting tuyén tinh theo
chidu sdu, tuong img vdi so d4 tinh lin do trong lugng bén than cia céc 16p
dat ddp va cde 16p trdm tich mdi qua trinh cf k&t chum két thic. Phéi hegp
véi so dd 0 ta c6 dang ing sudt hinh thang, ddy lén bén dudi, goi 1 s¢ d3 0-2

+ Sodo 0-2=T,pe= T (Tin - ToaHps (1.38)
Vi dy 1.9, Liap lai viduy 1.8

Sau mjt nam ¢ = 2,592x10° 5

H$ s6 nén tuong ddi a, = B/E = 0,8/2000=0,0004 m*kN

H§ s6 thdm k = 10°m/s

Hé a8 cf két

C. = Ry _kE, _ mw'*:mmx_zm;mf
@ Ye BY.  O.8xIxI0ZMN/im’
T, =(Ct)] H*
o /0'y = 3,27 = 1,2 = 0,53
vdi U=0,5 = Typ = 0,197 va T..0, = 0,092

* Toon = Tom +Too - Toaoz = 0,082 + (0,197 - 0,092)0,53 = 0,148

* Viy ¢t = 0,517 pn = 0,510,148 = 0,075 nim = 27,5 nghy

Trong vi dy 1.8 didn ti€n lin chim hon, sau 1 thdng 49 hin dat duge
46,74% d¢ lin 6n dinh. G vi dy 1.9 d6 Lin dat 50% d§ lin én dinh chi sau
27,5 ngay, vi vi dy 1.9 chdp nhdn biéu dd ing suflt gay hin tuyén tinh theo
chidu s8u, bifu d8 nay lén hon biu d3 & vi du trude c6 bifu 48 gin vdi bidu
a4 thye.

1.2.7 B$ hin do nén thd cip ciia nén dit

Chiung ta d& phén tich cdc phuong phép tinh hai 45 lin:

- DY Iin tde thoi dya trén 1y thuyét dan héi.

- Dy Iin do hign tugng c8 k&t so cfp dya trén Iy thuyét phan tan dp
Iyc nude 15 rdng thiing du tir tdi céng trinh tde déng vao nén sét bdo hda
nudc cia Terzaghi (1925).

Cbdn Joai 46 Nn thy ba !Besn:llgn Biy%u%&ﬁhd‘ cfp cla 36t nén, sau qus
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trinh phén tdn nude 18 réng thing du (cd k&t so cdp), dudi mét ymg suflt
hitu hi¢u khong di. Thanh phén nay thuing duge goi 1a d§ lin do hién
tugng nén thir cdp, thudng duge ky hidu 1a S,.

G cip tai tif pr = O (&-giita 10p dat dang tinh kin) 38 pe = p; + 4p = p; + G,
(o, ung suéit do tdi ngodi gdy ra § giita 1dp d4t dang tinh lin), dd lin do
hién tugng nén thi cfp dua vao doan tuy&n tinh bén dudi ciia dudng cong
e - logt, & cAp tdi tif p; dén p; cia thi nghi¢ém nén c6 két méu dat. Céng
thite tinh 4§ lin nay c6 dang

Cu
S’AI+E H,(Alogt) (1.39)

P
trong d6 ¢, - hé s réng tuong 'ng
vdi diém ddu clia doan tuyén tinh
dudi trén dudbng cong e - logt, suy
tir dudng Ah - logt.

C. - chi 8§ nén thi cAp duoc
dinh nghia béi Raymond va Wahls
{1976) cing Mesri va Choi (1977),
dua trén phdn nén thd cdp cia
duing cong e - logpt nhu sau

_ de
kil Alogt

Vi dy 1.10. M4t l16p d4t sét mém cd két thudmg (NC) bdo hoa nude ddy 10m,
e¢6 hé s6 réng tu nhién e, = 2,855. Trong thi nghiém c& két, dudi cdp tai tir
p1 = oy = 40 kN/m* (& gilta 16p d4t sét) dén py = p; + 4p = p; + G = 80 kN/m®,
K&t qud duge ghi nhén trong bidng 1.19 va duge phén tich dé tinh C, theo
dudng ¢ - logt. Thai gian lin do ¢d két 1a 25 nam. Tinh 46 lin do nén thy
cép tif ndm thd 25 dén nam tha 50.

Gidi. K&t qud thi nghiém cf két & cdp tdi: 40kN/m? - 80kN/m?*, chidu cao
ban ddu ciia miu d4t 25,4 mm; sd doc ban ddu ciia déng hé do 44 lin la
12,7mm.

Tir biéu dd thi nghiém, chi 86 nén thi cdp duge tinh nhu sau
C, = (de)] Alogt = (2,32-2,301Y log(4290/1800) = 0,051
Do hin do nén tht cdp (khong phu thudc cfp tdi ma chi phy thude thoi
gian) trong vong 25 ndm: tir n&m tha 25 d&n ndm thya 50 l1a
S = Cy 0,051
Y 1+e 1+2.372

P

Mit khdc, df hin do cOPKEY By "@4pVkHi tdi tang tir 40kN/m® dén

Hinh 1.13: So dé xdc djnh hé 36 C,,

(1.40)

H,(Alogt) = fﬂm:hg%:ﬂ,ﬂﬂm = 46 mm
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80kN/m*
8. = ET’—;ELJ& = (2631 - 2.372)(1 + 2 ,631)xI0m = 0,713m = 713 mm
1 :

Vay 40 hin téng edng sau 50 n&m 14 S » S, + 8, = 713 +'46 = T68 mm

Bang 1.19
86 agxi $6ng b 108 (mrm) ThaE glan thimghidm (ahat) Hens réag e I
11,224 0 2,831
11,151 0.1 2,620
11,123 0.25 2,616
11,082 | 05 " 2,600
11,019 . 1 , 2,600
10,942 | _ 18 2,588
10,859 L 3 | 2,576
10.711 N T : 2,558
.au,-.hp 10 . 2,531
10,401 18 - 2,506
10,180 : 30 _ 2,473
9,919 80 o 2,433
_ o788 | 100 2410
o004 4 - A3l { 2,087
9489 ‘ 300 238 |
9,373 520 , 2,350
9,223 1350 N ' 2,327
9,172 1800 2,320
9,118 _ 2850 2311
9,053 4290 2,301

Design By haughtycool
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B a P a—— all, ey il alln i e
N e T

1

2.6

2,55

25

245

2.4

2,35 P :
2.3 : : \

0,1 1 10 100 1000 10000
Iog(t)

Hinh 1.14: Phuong phdp xdc dinh hé sd réng cudi giai dogn c6 két thdm
Béng 1.20: Cdc bisu thite tinh C,

gifu vlc thyyo nghm 48 tinh C, Log! &t thich hop Tie gid
C.= 0,032C, Mesri va Gollewski (1977}
C. = {0.06 dé&n 0,07)C. Bun va sét hitu co Mesri {1986)
C, = (0,015 d8n 0,03)C. Sét1An cat Mlﬂ'tl'i {1990}
C, = 0,00168 + 0,00033;, Nease (1988)
C.= 0,0001 PM7

1.3 vAN BE SUC CHIU TAI CUA NEN

Trong thiét ké nén méng céng trinh viéc xdc dinh sic chiu tdi an toan
va chinh xdc cia nén d4t 1a rdt phic tap va né dnh hudng ré 16n dén an
nguy ciia coéng trinh, tir lic mdi x4y dung cho dén suft qui tmiah lin dién
tidn va suft qui trinh tén tai cta céng trinh sic chjutdi c¢6 khuynh hudng
thay ddi. C6 kh4 nhiéu phuong phdp uéc lugng sic chiu tai cia nén 44t dudi
mit méng néng nbar: phuong phdp dya trén gid thiét mat tzgot bén dudi
ddy méng 12 mat gdy phing, phuong phdp cdn béing gidi han diém trong
pham vi nén d4t ngay sdt-duéi ddy méng, phuong phdp han ché& ving phét
tri€n bi&n dang déo.

Mit khéc, cing c6 th€ phén chia cdc phuong phdp tinh todn sic chiu
tdi cia nén dit thanh hai nhém: Sde chju tdi tidc thd¥i véi cdc dic trung
chdng cAt khang thodt nudc ¢, va ¢, va suc chiu tdi vdi cdc dic trung chiing
cdt c6 thodt nude ¢’ va ¢ tuong dng véi nén dit dd hin 8n dinh do cf két
th8m. Design By haughtycool
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1.3.1 Phuong phip tinh dya trén miic d¢ phit tri€n cua viang bi€n

dang déo trong nén

Néi dung ching minh eia phuong phdp nhéim han ché& ving bién dang
déo trong pham vi nén dudi ddy méng néng sao cho nén dit com img xi
nhy mét vit liéu dan héi A€ ¢6 thé ng dung cdc két quai ly thuyét dan héi
vao tinh todn ¢de ing suat trong mén.

Theo céng thife ciia Boussinesq cdc ing suat chinh tai mdt diém M ,(252),
gdy ra bdi tdi bing phan dd déu dai vd han cuimg d¢ 1a p, cé dang

o =£{ﬂﬂ+5in2ﬁ}

{1.41)
O; = %{Eﬂ—ﬂh 2B)

trong dé 20 - géc nhin tir diém khao sdt vé hai bién mdng
'Z - chidu sdu diém khade sit tinh ti mjt ddy méng.
Cé thé si dung cdc cong thic nay dé khéo sdt ing sufit trong nén d4t
dudi méng biing cé bé rong & va dd sdu chén méng Dy nhé (Dr cang lén thi
sai s8 cang dn), trong khdi dit cé géc ma st trong @, luc dinh don vi c va

trong lugng ridng I1A »
N

L ]

tm,“ = H o e o o o
10y /’\
M(Z)

Hink 1.15: Khu vie vitng phdt trién bién donrg déo
Bé ¢ thé gidi duge bli todn, ta chip nhéin gid thiét 1A trang thdi (ng
sudt ban d4u do trong luong ban thdn trong dit nén 1 ddng hudng.
Tai diém M(28,Z), dudi méng bang, nhimg iing suft chinh cé dang
P/ oB+5in2p)

n (1.42)

Gg = ]I'{,Z -I-Df 4+ i -:Df <2B-Sin.2ﬂ]

Hai cong thic nay cho phép,ta tinhnhdnkinh R va hodnh d cia tdm

o;=WZ+Ds)+
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vong tron Mohr, trong mét (1,0), cha trang thdi ing sudt tai diém M(28,2Z)
Rudi-C0 0
2

ol = 22% o yz.+ D)+ 220 g

Lo P8 2B
K

Dé dang nhin thdy bén kinh R = t,,, dat cuc dai khi sin28 dat gid tri
bing 1. Tir ddy, quy tich cua cdc diém M, (c6 ing sudt cdt eye dai f,.,, tuong
ung vdi sin2f =1 = 28 = n/2), chay trén vdng tron (L) c¢6 dudng kinh bing
bé rong ddy mdng b.

Trong mit (1,0), vong (L) cé gid tri Z thay ddi tir 0 dén b/2.

Voi mét méng bang trén nén dat, p
biét trong lugng don vi y va chiéy séu :
chon mdéng Dy tuy theo gid tri cua &p luc
ddy méng p, cé thé phan thanh cdc
trudng hgp sau: .

I"/p nhé: khéng cdé vong Mohr nao il
tiép xiic véi dudng Coulomb tic 1A khing
c6 diém nao trong nén dit dat trang
thdi cdn bidng gidi han, toan nén dAt Hirh 1.16
duge xem nhu ing xif nhu vit ligu dan héi.

2'/p = p la dp lyc téi han: trong toan viung nén dudi tdi ngoai chi cé
mdt vong Mohr ti€p vdi dudng chong cdt Coulomb, vong nay img vdi 2’ = 0
tire 1a & hai diém bién, theo phuong ngang, clia méng béng.

" 3'/p > py: ¢6 vd 88 vdng Mohr tiép xie vdi dudng Coulomb ting v-:h cdc
diém cia vdong (L) cé cao trinh tir D, dén D, +Z = D, + 0,5b.

Nhu thé, ving bién dang déo bdt ddu phat trién ddu tién ti hai bién
ddy mong.

Khi diém M (Z,28) bj bién déo, iing suit chinh cia ching théa diéu
kién cdn bing cia Mohr-Coulom

J; -0y
O; +03 +2excol go
Thay cdc gid tri ing suft chinh cia.bai todn, ta suy ra dugc chidu sdu
Z cia di€ém bi bién dang déo
Z= .l smﬂﬂr -2f) - D, ~Leot g
Y smw Y
P§ séu 16n nh4dt clda ving bién dang déo Z,,.. ¢é duge tir didu kién

D

sing =

0% I Wy w30 gy
dp Ty sinQ
Design By haughtycool
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Tir d4y ta gidi duge 2B=g-¢
va chiéu sdu lén nh4t Z,,,, cia ving bién dang déo dudi méng 6 dang:

Z s =Dy S "I!Df[sm.-?ﬂ Qﬂ}—m- vl H = c cotgep
1 sin @ Y
' — YWy n H
hoic Z s ='-Df + [cn[ gq}——+¢p]—_
2 Y
. ﬂ g
Pnux = —{(Y2max + YDy +ccot g0)+ YDy (1.43)
cot gQ+ r.p—E

Véi mét méng bing c6 chiéu sdu diit méng 14 D, tya trén nén 44t c6
cdc déc trung co hoc ¥ ¢, ¢ Cac di€m sdu nhit c6 trang thdi c4n bing gidi
han déo nim t.ren mpt dudng C dién ta béi phuong trinh

=f(2Rp)
Céng thﬂc ctia F‘rohhch
Ung véi uén d4t khéng xuét hién ving bign dang déo Zpar=0
Z s =—Dy o £ L [cm gtp—_-—+¢p]—£ =0
L A 2
ho#c c6 thé viét dudi dang |
Po=¥Dr (e + Hlaa - 1) (1.44)

trong dé a= = +1

n
cotgo( 5o

Trong cing thic nay, bé rong b cia méng khong dnh hudng lén sic
chiu tdi. -

9 10° 20° 30° 35° 40° 45°

o 1,74 3.08 5,59 771 10,85 15,64

Véi mdt méng dat trén mat ddt (Dy= 0) nén d4t khdng dinh ¢ = 0, nén
(H = c.cotge = 0), cong thic cha Frohlich cho sic chiu tdi dan héi cia nén
bing 0. Pidu nay déng nghia v6i dat r&i khi c6 tdi tdc djng trén mit l4p
tic sé xudt hién ving bién dang déo.

Vdi mdt méng diat trén mit (D, = 0) nén dit dinh rdng (p = 0), cong
thie cia Frohlich cho sic chiu tdi cia nén c6 dang

| T cXcot g ’

=N
b[
mlgtp—(g-fp E
-—gﬂ

Céng thitc duge st dung trong eac guy pham x&y dyng 45-78 ciia Vigt Nam

Khi tinh todn suec ch;l,thal cém néﬁl theo trang th4i giéi han vé bién
esign aughtyco
dang, dé€ dj lin eia méng co sm :)3/ én diat phéi cdn hoat déng nhu

(1.45)

Po= H(o—-I)=lim
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vt li¢u bién dang dan hdi, vi cch xdc dinh cdc ing suét trong tinh lin dédu
dya vao ly thuyét Boussinesq (14 1y thuyét dat nén ting trén co sé Iy thuyét
dan héi tuyén tinh cia Hookes). Siic chiu tdi cia nén duge chon tuong ng
vdi ving bién dang déo phdt trién tir dd4y méng dé€n d¢ séu Z,.. = b/4. Néi
cdch khdc, vdi hai vét nhé bién dang déo nay, nén cé thé cdn duge xem nhu
1a bdn khéng gian bién dang tuyén tinh.

T b '
P A" = (TE+ YDy +ccot g ]+ YD, (1.46)
i coLge+e-2.

R= PZmarshig = Af}}& + Bﬂrﬁ +D, (1.47)
Céc h2 s6 A, B, D phu thudc géc ma sét trong ¢ ctia nén theo bang 1.21.
Bang 1.21: Gid tri hé sd siuc chiutéi ABD

. 0,25x . B=1+ x - D= _Feotge .
¥ colgP+e- COtgY+P- el
0 0 1 3.1416
2 0,0290 1.1159 3.3196
4 0.0614 1,2454 3,5100
8 0,0976 1,3803 3,7139
8 0.,1382 1,5527 3,9326
10 0,1837 1,7349 4,1677
12 0,2349 1,9397 4,4208
14 0.2926 2,1703 4,6940
16 0.3577 2,4307 4,9894
18 0.4313 2, 7252 5,3005
20 0.5148 3,0591 5,6572
22 0,6097 3.4386 6,0358
24 0.7178 3,8713 6.4491
26 0,8415 4,3661 6.9016
28 0,9834 4,9338 7.3883
30 1.1468 5,5872 7.9453
32 1,3356 6,3474 8,5497
34 1,5547 7.2188 9.2188
36 1,8101 8.2403 9,9654
38 2,1092 9.4367 10,7985
40 2,4614 10,8455 11,7334
42 2,8785 12,5138 12,7874

Design By haughtycool
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trong d6 ¥ - trong luong don vi thé tich cla d4t tir ddy méng trd 1én mat dat
) - trong lugng don vi thé tich cia dat tir ddy méng trd xuéng
Dy - chiéu siu chén méng, déi khi duge k¢ hiéu 1a A
¢ - luve dinh don vi cha dat ddy méng trd xudng.
Trong QPXD 45-70, cong thiic nay duge gidi thiéu dudi dang site chiu
tai tiéu chuén cia dat nén cé dang
R* = m(Abw + BDy, + Dc) (1.48)
Cdc ddc trung dat nén trong R" 12 cdc dic trung tiéu chudn gém ¥, c*
va ¢“. Trong QPXD 45-78, suc chiu tdi tiéu chufin duge xét thém YHidu kién
lam viée déng th¥i gida nén va cong trinh va duge goi 1A sie chiu tai tinh
todn theo trang thdi giéi han thd hai R, cia dat nén.

MmNty

Ry = (Abyy + BDgYy + Deyy) (1.49)

te

trong d6 m - hé sd diéu kién lam viée

m = 0,6 khi nén la cdt bot dudi mue nude ngdm

m = 0,8 khi nén 1a cdt min dudi mue nude ngim

m = 1 vdi cdc trudng hop khac.

mj va mo - lan lugt 1a hé sd diéu kién lam viéc cia nén dat va hé
s6 diéu kién lam viéc cda coéng trinh tdc dong qua lai v6i nén dat, duge
chon theo bdng 1.22

ki - hé s6 d tin cay

k. =1 khi cdc dic trung tinh toan lay true ti&p tir cc thi nghiém

ki =1,1 khi cdc dac trung tinh todn lfy truc tiép tir cde bang

thong ke.
Béang 1.22: Gid tri cdc hé 86 didu kién lam viéc
my T§ M kich thude céng irinh L/H
Loyl 2 L] =4 =1.5

D41 hon Idn 1dp ddy cat i i i
Cdc loai cat (trif cdt min va cdt byi) . i :
Cat min

- Khé va it &m 1,2 1.1 1.3

- Bao hda nudc 1.4 1.1 1,3
Cat byi

- Khé va it m 1.2 1.1 1.2

- Bao hoa nudc 1,1 1,0 1,2
DAt hon 18n 14p A4y sét
CAcloaicé dd sét B> 05 N 1.0 1,0

1
e Desion By, japontycop!
** L la chiéu dai cong fl‘lnﬁ.,g**w I& chidu cao céng trinh
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Cdc dic trung dat nén trong Ry 1a céc dac trimg tinh toan theo trang
théi gidi han tha hai gém y, cy va @

Vi duy 1.11. Cé mdt mong néng dang
vuéng canh 5 = 1,1m, chiéu sdu chén
méng la Dy = 1m. Tinh sic chiu tai tiéu

chuin R" theo QPXD 45-70, khi nén AR RRST
duge cdu tao nhu H.1.17. Cho biét nén ~ o

ddt trong khu vuc xay dung khong c6 Cét y = 20 kN/m’ ]

myc nude ngdm xvat hién. Gécmasatn=30:.c=0

. Hinh 1.17
Gigai. Sute chiu tai tiéu chuan

R* = m{Aby + BDgy; +Dc]
m=1¢=30" = A =115 B=559, D =795
Dy = 1mx18kN/m" = 18 kN/m*
Trong lugng riéng cia dat nén dudi ddy méng p = 20kN/m’
R* = 1{1,15x1,1x20+5,59x18) = 126 kN/m*

1.3.2 Phuong phép tinh dya trén gia thuyé&t can bing gidi han diém

B

G ol TITfad L1

< 13

r=re wigp 2

Hinh 1.18: Ho mdt truopt trong nén cdn bdng gigi han

Prandtl 12 ngudi ddu tién quan sdt truc tiép hinh dang cdc mat trugt
1&t nén bén dudi mé hinh méng va da dua ra hinh dang gidi tich cilia cdc
nit trugt ddy méng goém cdc doan thdng ndi véi nhau héi doan cong
%ale Véi mot sd gia thuyét don gian bai todn, dp luc cde han ddy méng
, duge Prandtl giéi thiéu gém hai thanh phén: do luc dinh ¢N, va do phu

i héng g.V,
Design By haughtycool
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gy = QQng".""ch
N, =:e?[§+§}xp(m}: N. = (N, = Deotgp

Mét trong nhing gid thuy&t cia Prandtl la'xem nhu d4t ndn khéng c6
trong lugng nén khéng ¢é ma g4t trong khu vuc trugt. Do d6, cong thic sic
chju tdi d4t nén cia Prandtl chi c6 hai thanh phdn.

Sau d6, Terzaghi, Buisman, Caquot, Sokolovski, Meyerhof, Hansen va
nhidu tdc gid da b8 sung thanh phdn ma sdt vA cdng thuc sdc chiu tai cia
dat nén. Céng thic tdng qudt c6 dang

P, zqu:T—bN +cN, +gN, (1.50)
lﬂw'lln
e 2
N, = (1.51)
2cos {E+§}.
N, =mlg¢{N -1] (1.52)
K
N,--—[—*’— i]tm ., (1.53)
2| cos?

trong dé K, - hé s6 dp lyc bj ddng ciia d4t 1én mat nghiéng cda ném trugt.
Trorg phdn chitng minh trén, séc chju tdi clia d4t nén g8m ba thanh
phén:

- Thanh phin ma st dudi didy nang %N'r
trong 46 y- 14 trong lupng ritng cia ddt tiy ddy méng tré xubng hét phdn nén.

- Thanh phédn phu tdi héng gN,
v6i g = 1Dy 1a dp lyc tdc d9ng bén hong moéng & cao trinh ddy méng va yeda
thanh phdn ndy la trong lugng riéng cia ddt ti day méng tré lén mat ddt.

- Thanh phédn he dinh N,

véi lyc dinh ¢ duge chon la cda ldp ddt ngay dudi ddy méng.

Terzaghi d8 nghi chi sit dung bidu dé d€ xdc dinh cdc ha s8 sic chju tdi
N, N, va N, trong H.1.20 cho dft chit hay aimg. D38i véi ddt it chit hay
déo mém, nén thay céc thong 58 chdng cdt bing

c*=(2/3¢c |

va tgg* = (2/3) tgo. ~(L54)
Design By haughtycool
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”,.r,r,.rf,.u;fff;u_r_.-'_.i'.r,f.f.r,r.ar..ur::;.f.?)f;ff.#fﬂf.r;f.fffllv.lf ] I e, f‘z‘h‘_.;«-'ﬂlff.-rf.-rf;ff;frff.rfﬂ.f.ﬂffﬂrf.rf.! J'.Mﬂ'f.--
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a

]

T /]

40 . e 7

// /
d N
/ N / ;
B
0 v 20 2 3 e

Hinh 1.20: Bidu dd cdc he sd sudc chiu tdi N; N, va N, cia Terzaghi

Ciing ¢ cing két qua tinh nhu trén cho d4t it chit néu sy dyng céc
dic trumg chdng cht ¢ va tge cing véi bidu d6 N°; N’y va Ny,

Design By haughtycool
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th‘ Niql Nl:’

Hinh 1.21: Bidu df cdc hé 36 sie chiu tai N',; N, va N’ ciia Terzaghi
Ghi chii: cdc hg s8 sic chiu tai N'; N, va N, chinh la N*; N*, va N¥

 Mong bangipg #a, SOBN, +eN, +oN, (1.55)
Mong viREY Py %4, %0, 41N, +1,5cN, +qN, (1.56).
Mong tromsspg w4, =D.36N, + 19N +aN, (1.57)

vdi b la-ditmg kink mong. . |

Theo Terzaghi, sue chiu tdi trén dat chat (general shear) cé dang
sue chiu tai trén dat it chit hay mém (Jocal shear) c6 dang

Mong bang: p, =g, =0.5vbNy +cNg +gNg (1.58)
‘Méng vuong: p, %4, =0,40N7+ L3N +qN, (1,89
Mdng tron: p, #q, =0.3y’ bN;f-F"Itﬂchﬂ-qN;“ (18

'TI'iv nhién, hiu hét cde nha cu hoc ddt ngiy nay déu thita nhén ring
i dung ede cdng thie cia Terzaghi cho dat mém rdt bat lgi, nhu Meryerhof
da chi ro réng cdc cong thie nay chi xét phu tai héng g, ma khéng xét dén

d&n hoat ding cua doan m.abg.;igg%yﬁgbgﬁg%&pat ddy modng.
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1.3.8 Céng thite siic chju tdi ¢6 xét dén anh hudéng cua dang mong,

chiéu sfu chén méng va dj nghiéng cia tai tic djng

Phuong phép nay duge Meyerhof khéi xudng, vao nhing ném ddu cia
thap ky 60, trong cdc nghién cdu cda nhiéu tdc gia khdc nhw: De Beer,
Vesic, Hansen, Hanna,... xét dén anh hudng:

« Hinh dang méng lén mat trugt nhu H.1.22

« Do chén sdu clia méng

» B4 nghiéng cua mdng

\\\\ !
N |
[ ]
"|
“\

Hinh 1.22: Dang m@t trugt trong céng thic cia Meyerhof
Va cong thic sde chiv tai dat nén dudi méng ndéng cé dang sau
g, = cN.F..F. F., + gN, F, ,F F,;+ 0,5ybN,F.F.Fy (1.61)
Cdc hé s6 dnh hudng cia hinh dang méng F.,, Fys, F duge De Beer dé
nghi (1970) dua trén phén tich rét nhiéu két qua do dac cdc méng thue, cé

- deng nhu sau

N ;
F, =1+[E{-—*] (1.62)
I} N.
b
Fos =1+[-I-]Aﬂ (1.63)
b
F, =:—a,4[-?] (1.64)

Cée hé sd anh hudng cia do séu chon méng Foy, Fou, Fu dwge Hansen
. d& nghi (1970) c6 dang
| Cho méng ¢6 Dy/b < 1,

Dy
F‘__d=f+0-.4 _E?_ (1.65)

Cho méng ¢é D¢b > 1 va arctg tinh bing radian
Design By haughtycool
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aagriahbt Dy Coannhl, oo
COTTT

e

F, =1+G.‘4amtg[-%£} (1.66)
Cho méng c6 Dyfb <1 |

Foq = 1+ 2tge(1-sin rp:."%i (1.67)
Cho méng cé Dy/b > 1 va arctg = radian

Fq,,- =I+2#gtp(1—5inip}3c1rctg(%] (1.68)

Fa=1

Céc hé s6 d4nh hudng cia dd nhiéng cia tai tdc dong 1én méng F;, F,,
F., dugc Meyerhof vA Hanna dé nghi nim (1963) va (1981) nhus sau

p° Y
Fﬂ; =F;‘=[I-§_{T}?J [1.39]

BY |
F, =[1-—} (1.70)
¢

Cdc hé s6 N, N, N, do Vesic hiéu chinh (1973) cdec gid tri ma
Terzaghi dua ra trufc d6. Piém khde nhau giita hai mé hinh ching minh
cua Vesic va Terzaghi la géc nghiéng cla ném nén chit dudi ddy moéng,
theo Terzaghi goc nghiéng ndy o = ¢ cdn theo Vesic nhén xét tir thuc
nghiém cho rdng o = 45°+ ¢/2

Theo Vesic cdc hé s6 sife chiu tai ¢6 dang

N, = tg‘*{ﬁ+ge’”ﬂ J (1.71)
N, = (N, - Deotgyp (1.72)
N, = 2(N, + 1)ige (1.73)

Vi dy 1.12. C6 mjt méng ndéng dang vudng dudi et chiu tfng tdi 150kN vdi
géc nghiéng 14 20° so vdi phuong thing dimg, chidu sfu chén méng la
D= 1m. Tinh bé réng clia méng véi he s§ an todn FS = 3, khi nén d4t ia
cdt c6 trong lugng riéng ty nhién 1& y =18kN/m?, géc ma sét @ = 30°% lye
dinh ¢ = 0. N&n d4t trong khu vue x4y dung khdng cé muc nudc ngdm.
Gidi. Véi lyc dinh ¢ = 0, céng thic sic chiu tdi cuc han c6 dang

qu= qNy F ,F o F g + 0.5ybN, F F F,

Ta c6
g = Wy = 18x1 = 18kN/m*

p=30" = N,=18,4vaN,= 224
Design By haughtycool



KHAI NIEM VE NEN MONG Copyright By Focebk.com 61

b
F, =1+[—I-]:g¢p =1 +0,577 = 1,577

b .
v, =I—ﬂ.4(?] =1-0,4=0,6, vi l1a méng vudng b/l =1
Gia sir bé rgng méng lén hon chiéu sfu chén méng, cho méng 6 D;/b < 1

D 0,289)(1
¢ =1+2tgq(1-sing’ L = 1,(0:289)(1) . 0,202

F b b b
Fﬁa" 1
' o Y 20 Y
F,=F,=|1- B 1 _(7-227 - 0,605
a0° 90

F, =[ -E]Q =[1—Ef =0,11
L P 30 '

Bang 1.28: Gid tri cdc hé sé siuc chiu tdi cda Vesic (1973)

. Ny N, N, @ "N, N, N,
0 1 514 0,00 24 9,60 19,32 9,44
1 1,09 5,38 0,07 25 10,68 20,72 10,88
2 1,20 5,63 0,15 26 11,85 22 25 12,54
3 1,31 5,90 0,24 27 13,20 23,094 14,47
4 1,43 6,19 0,34 28 14,72 25 80 16,72
5 1,57 6,49 0,45 29 16,44 27,86 19,34
B ’1,?2 6,81 0.57 30 18,40 30,14 22,40
7 1,88 7.16 0,71 31 20,63 32.67 25,99
8 2,06 7.53 0,86 32 23,18 35,49 30,21
g 225 7.92 1.03 a3 26,08 38,64 35,19
10 2.47 B34 1,22 34 29,44 42 16 41,06
11 2,71 8,80 1,44 35 33,30 46,12 48,03
12 297 | 928 1,69 36 37,75 50,59 56,31
13 3,26 9,81 1,97 37 42 92 55,63 66,19
14 3.59 10,37 2,29 as- 48,93 61,35 T8 02
15 3,94 10,98 2,65 39 55,96 67,87 92,25
T 4,34 11,63 3,06 40 64,20 75,31 109,41
e 4,77 12,34 3,53 41 | 73,90 83,86 130,21
BT 5,26 13,10 4,07 42 85,37 93,71 155,54
50118 5,80 13,93 4,68 43 99,01 105,11 186,53
20 6,40 14,83 539 44 115,31 118,37 |- 224,63
Y 7,07 15,81 6,20 45 134,87 133,87 | 271,75
g 7,82 16,88 7,13 46 158,50 152,10 | 330,34
23 B.66 18,05 8,20 47 187,21 173,64 | 403,65
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Vay _
qu = GNg Fo.F aFgi + 0,57 bN, F\(F uF
= 18x18,4x1,577(1+0,202/b) 0,605 + 0,5x18xbx22,4x0,6x1x0,11
= 316+63,8/b+13,3b
Nhu vay sie chiu tdi cho phép g,
o = (qu/F8) = q,/3 = 105,33 + 21,26/b + 4,436
Do vy q.F = g, xb* = 150 kN = g, = 150/b°
105,33 + 21,26/b + 4,43b = 150/b°
Gidi phuong trinh trén bing phép tinh dung dan, ta cé duge b = 1,1m
hoéc sic chiu tdi cho phép clia dit nén
9. = q./3 = 105,33 + 21,26/b + 4,43b
= 105,33 + 21,26/1,1 + 4,43x1,1 = 130kN/m*

1.3.4 Phudng phdp tinh dya trén gia thuyét mit trugt phing

Bell va Peck da gid thuyét mat truogt dudi dién chiu tdi cyc han bj
trugt theo hai mit phdng AB va BC nhuy H.1.23

Hinh 1.23: Dang mgt trugt phdng dudi ddy mdng

Xét mot méng bang cé bé rong b, chiéu sdu chén méng la Dy, chiu mjt
tdi cyye han p, lam cho nén d4t dat trang thdi can bdng trugt, thuding duge
goi la sic chiu tdi euc han (ultimate bearing capacity). Mot gid thuyét don
gidn héa 1a chdp nhédn mat trugt tuong ing c6é dang phéng. Chiing ta c6 thé
xem khdi AFBE, va FCDB c6 tinh cdch co hoc giéng nhu mét méu nén ba
truc véi mat trugt tuong dng la AB va BC. Trong d6 dé dang nhén thdy cée
ing suit thé hién trong H.1.23 bén trén va c¢é quan hé la

o3 =q + tga ()2, trong dé g = Wy va a=45@+‘_§

Trong khéi FCDB
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Copvpiaht By Eacohl cam
eyl

2 tgyo 2
Trong khoi AFBE, trén mat trugt AB ta ¢6 quan hé

ﬂr"ﬁi‘ c +ﬂl'1 ‘|‘U; "iil'l‘.p
2 L8y - S )

0, -0 c 7 ;
2 3:[ +827%9% ]smql,hl:l&c O, =03 tg°a+2c tgu

»

5 18 )tgﬂu + 2ctgu

hotic 0; =0, tgta+2¢ tgu:[q+

Trong khai FCDB

Eg—ﬁ_-g___ € +ﬁ3+ﬂ'3
2 tgo 2

Trong khéi AFBE, trén miit trugt AB ta c¢6 quan hé

O; ~0s C Gy +0Gs | .
= + £
2 [tgq: 2 }""P
W

hotic G; =0, tgto+2c tgu=[q+itgu]tgzu+2c:gu

}inq}, hodic o, =0y tg o+ 2c igo

Buting bao chéng cét Mohr-Coulomb

i Dudng I:.u}n chéng cit Mohr L

Khdi 1 Khi i

T3 O3

Hinh 1.24: Dang duong bao chéng cdt Mohr va Mohr-Coulomb
Tif trén ta cé

P, = O;= [{q +1§Ergﬂ ]{g""u + zcxtgu]tgfu+ 2exitgo

hodic Py =I—;tgﬁu+ 2c(tgu+£g3c¢]+ gtg’a {1.74)
Cong thic nay thudng duge viét lai dudi dang quen thude hon
| b
P, =q, :lé-N]' +GN.:' +qu

imug dé N,= tg o N, = tg'ey N, =2(tga + tg’a) (1.75)
Tuong tu nhu trén, Peck dd chimg minh riéng cho hai loai nén dat

khﬂng cd lue dinh (¢ = 0) va nén dit khong ¢6 géc ma sdt trong (@, = 0) va
cdc cong thic ¢6 dang
Chodatecéec=0: p, = yﬂfNE +*pfc£ N2 -—J}z'}foNq +?%NY (1.76)
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Nhu vdy N,=1g'(45°+ @{2) va N,= N, - 1
Cho dit c6 géc ma st trong cia ddt nén ¢, =0
Pu=dc,+ WDy s - A{LTT)
Dang thudng duge sit dung do Terzaghi va Peck hiéu chinh céng thiic
trén tir rdt nhiéu quan s4t thuc nghiémn la

p,=q,=57c, {I+D,3%J+1Df {1.78)
vdi b - bé ring méng; I - chiéu dai méng; ¢,- luc dinh khéng thodt nude.
Céng thic tdng qudt ¢6 dang p, =g, =%’N¥ +cjnf¢ +gqNN, (1.79)

Céng thitc trén gdm ba thanh phén
- 0,5 N, 1a thanh phdn chéng trugt cia khéi nén ndm ngay sét dudi
dd4y méng

+ ¢N, 12 thanh phén lyc dinh cia lép d4t dudi ddy méng

» gN, hay yD; 12 thanh phdn phu tai héng.
1.3.5 Sic chju tai trong diéu kign khéng thoit nudc

Ung xif clia d&t hat min béo hda nude, phu thude vao 4p luc nuée 15
réng thang du (do tdc déng clia tai trong ngoai). Ap luc nude 18 rdng thing

v du sé phédn tén theo thdi gian, nhanh hay chim tdy theo déc tinh thdm

nude cia dat.

Ngay & thei diém vita dat tdi p trén mit ddy méng, theo 1y thuyét cd
két thdm ciGa Terzaghi, gid tri tdi trong 4p dit sé gdy ra dp luc nudc 1§
rong thang du & biing vdi dng sudt o, do tdi ngodi gdy ra tai phén t3 ddt
dang khdo sd4t. Hoat ddng co hoc clia ddt nén sé& phu thude vao lugng dp lue
nudc 16 réng thing du nay, dé mé phdng dng xif nay ngudi ta thudng sd
dung phuong phdp thi nghidm cdt khéng cé két - khéng thodt nudc
{(unconsolidated-undrained method: UU). Trong thi nghiém cdt UU trén thi
nghiém nén ba truc, ta khéa cdc vdi thodt nudc trong lic 4p dit 4p luc xung
quanh o, = 03 va sau d6 gia ting dp lue ditng o, = o; , diéu kién thi nghiém
khong cho phép thé tich m&u d&t thay ddi va két qua cho dugc 1 @, = 0 va
Cun # 0 clia dudng Mohr - Coulomb: s = otge,, + ¢,,. Chinh didu nay dén dén
vigc ti€n hanh thi nghiém nén don s& c6 két qud tuong duong véi nén ba
truc theo phuong phdp UU. Sdc chiu nén don thudng duge k§ hiéu
Quneonfined = Qu = 84 = 2c, d6i khi cdn dudc goi 1a sic chong cit khong thost
nude. Va sife chiu tdi cuc han tic théi cho dat hat min cd két thudng (NC

normally consolidation) duge tinh todn véi g, hodc ¢, theo cbng thite cha
Design By haughtycool
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Terzaghi va Peck ¢6 dang _
Py =4y =5+?c¢{ [1""03%]1' TDJF
Vdi hé s§ an toadn FS = 3, siic chju tdi cho phép ciia d4t nén c6 dang

: 1 b
q‘ﬂ = 3[51.?(?“ (I‘l‘ﬂ. 3? ]+ TI‘Df }

I
T .—J’
Lot Pea
'ﬂ
-
"‘-
ff‘—-’
’—-'
.ﬂ-—f ’
-
- s
.
“r w
e bos : / \
- F] ' b oo

ol | 1 T a E :
} H l H -

1 M‘l i "Irl:l'a i 1

i N 1 L x7 i

I}

el

i

Hinh 1.25: So d6 xdc dinh cde ddc trung chéng cdt

Vi dy 1.13. Mt méng bang canh 2m, chiéu sdu ddy méng l1a 2m, trong
lugng riéng cla ddt nén trén muc nudc ngdm la 20 kN/m?, trong luong
riéng bido hoa cia dit nén dudi muc nude ngdm la 21 kN/m®, mue nudc
ngdm & d§ sdu ngang mit ddy méng. Cac dac trung chéng cdt theo thi
nghiém cdt nhanh khong cd két ¢,, = 0 va ¢,, = 0,2 MPa. Tinh sic chiu tai
eye han va sidce chju tai tiéu chudn cda dit nén ?

Gidi. Tinh sude chiu td) cue han tic thoi
TE @u=0=>N, (0)=1;,N,(0)=0;N, =7+ 2
Céng thitc siic chiu tdi cve han tie thoi trd thanh
Putt = Qup = CuuNe +Y Dy
Qun = 200 kPax5.14 + 20 kN/m*x2m =1028 + 40 = 1068 kPa
{nhdn xét: thanh phén luc dinh gdp 25.7 lan thanh phén phu tai hang)
Néu hé sé an toan FS = 3

Stic chiu tai cho phép tic thdi ciia dat nén sé la g, = % = 356 kPa

Tinh sifc chiu tdi tiéu chudn tifc thi
T kétquad ¢, =0=A=0;B=1;D=n
Céng thitc sie chiu tai tidu chudn tic thoi trd thanh
R* = mf Dsy; +nc]
R = 200 kPa x 3,14 +Z0RIHURRL 628 + 40 = 668 kPa
(nhdgn xét: thanh phdn lyc dinh gdp 15,7 lan thanh phﬁﬁ phu tai héng)
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Trong trudng hgp nay, R“= 1,9 q,
Néu sif dung cong thic cia Peck, sifc chiu tdi cho phép c6 dang

1 b
L 8 =§[5,?cu[1+0.3}')+ T‘Df]

vi 12 méng bdng nén b/1 = 0, nén q, = (1/3) (5,7x200 + 20x2 ) = 393 kPa

Nh@n xét chung, trong trudng hgp sdc chiu tdi tic thai, do dnh huéng
cia lyc dinh rdt 16n, nén viéc chon lya gid tri cia né tir cdc két qua thi
nghiém phdi duge tién hanh théng ké cdc s lidu d4t nén hét sic than
trong. Mé#t khéc, bé réng cia méng hoan toan khéng dnh hudng lén sic
chéng cidt tic thai.

Déi v6i ddt hat tho nhu cdt, sdi, san c6 hé s§ thA&m nude 16n 4p luc
nuéc 16 réng thing du s& phan tdn nhanh ngay trong qud trinh thi cong
céng trinh (théi gian d#t tdi). Cing cé nghia 1a dé lin clia nén d4t didn ra
ngay tic khic nén sdc chiu tdi tic thoi cling bing véi sie chiu tdi c6 thodt
nudc.

1.3.6 Anh hudng ciia myc nuéc ngdm lén siWc chiu tai sau khi cé
thoat nudc '

Sau khi d4t tdi mft thoi gian ngén, tdy theo tinh th&m cia d4t, 4p lue
nuée 18 réng thing du (do d4t tdi) Au phén tdn gidm ddn va ung suét hin
hiéu sé gia tdng o, mt lugng tuong img.

Tir thei diém ma nudc 16 réng thing du thodt ra hoan toan khdi nén
dft, tuong ing véi sy k&t thic cia c8 k&t thdm so cdp ciing c6 nghia théng
thudng 1a dat d§ lin 8n dinh. Tinh trang 4p lyc nuéc 18 réng s& trd lai tinh
trang trudc khi d#t tdi. Lic nay ing xi ciia d4t nén tuong img véi phuong
phdp thi nghiém cit c6 thodt nudc - c6 c8 két (CD), va k&t qud cia thi
nghi¢m la géc ma sét ¢’ hay @ va luc dinh ¢’ hay ey cia dutng s = o'tg ¢+
trén hé truc (mg sufit hitu hiéu. Do vAy, khi tinh todn sic chju tdi cia d4t
nén ta st dung géc ma sdt hitu hiéu ¢’ luc dinh ¢’ va trong lugng riéng dﬁq
néi ¥

Do vAy, khi tinh sic chiu tdi cia ddt nén phdi hét sic chd ¥ dén vi
myc nude ngdm. Déc biét 12 sy dao dong cda myc nudc ngdm theo mia hod
do thiy triéu, sé& kéo theo su thay déi sdc chiu tdi ctia d4t nén.
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V.4
Dy gty D— MNN (trudng hgp 1)

2

' s

o
-

L;E_ ------ MNN (trudng hgp 1)

Hinh 1.26: Anh hudng muc nude ngdm lén suc chiu tdi

Trudng hgp I: Muc nuéec ngdm (MNN) nim cao hdn méat ddy méng, sic

chiu tdi ciia d4t nén dudi ddy méng sé duge tinh nhu sau
R“ = m{Aby + BDsy; + Dc]

vii Df}"} = .D;}"'j + Dg?”;
vA ¥: cho thanh phin ma s4t bén dudi ddy méng AbY,
Vi du 1.14. C6 mdt méng nong dang vuéng canh b = 1,1m, chidu séu chén
méng 12 Dy = 1m. Tinh sdc chiu tai tiéu chuin R“ theo QPXD 45-70, khi
nén dugc cdu tao nhuy H.1.27. Muc nuée ngdm trong khu vuec xdy dung nim
sfiu hon miit d4t 0,4m.

D,=0.4m y=18kN/m*

D,=1m -S_E._.

D,=06m y=20kN/m’

‘: b:'l_'ll'l"l- L

Céit Yeat = 21 KNM? Hinh 1.27
Gidi. Suc chiu tdi tiéu chudn
R“= m{Aby + BDyy; + DJ
vii m=1;,9p=30"= A=1,15;8B=559;,D="795
Dy = Dy + DYy = 0,4mx18kN/m® + 0,6mx(20 - 10) kN/m?® = 13,2 kN/m?®
Trong lugng riéng ddy ndi cia dit nén dudi ddy méng
Y2 = (20 — 10) kN/m?
R* = 1[1,15x1,1mx(20 - 10) kN/m? + 5,59x13,2 kN/m?) = 86,4kN/m?
Trudng hgp II: Muc nuéc ngdm (MNN) nim trong khodng tir mit déy
méng xudng bén duéi ddy méng mdt 4§ sfu big(45° + ¢/2) = kb, sitc chiu tai
cia d4t nén dudi ddy méng sé duge tinh nhu sau
R“=m{Aby% + BDgmyy + D.J

véi Dyy; khéng xét hic ddy ndi vi ndm trén muc nuéc ngdm va ¥, cho thanh
Design By haughtycool
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phén ma sdt bén duéi ddy méng Ab¥,, v6i Y= Yz + (d/kb)[% - V2]

ﬂ
D= tm yy=18 kN/m®
» S
i b=11m !
5 » »
d=05m| ¥ P o1 =19 K/’
gy = 30°
"'-""""-""-"-"-"_"=_ _____
Hinh 1.28 -
Gisi R = m[Ab¥,+ BDsy, + Dc]

m = 1 vi nén khéng phdi 1a cdt bui hodc cdt min
| Dy = 1mx18kN/m® = 18kN/m?
kb = tg(45° + 30°/2)b =1,732x1,1m = 1,9m
Fo= Y2 + (d/kb)[1 - ¥2] = (21 - 10) + (0,5/1,9)(19 — 11] = 13,1 kN/m’
=30 = A=115 B=559 D=179 |
R = 1,15x1,1x13,1 + 5,59x18 = 117,2 kN/m®

Khi muc nudc ngdm ndm sdu hon mit ddy méng kb, thi khong tinh
idnh huéng ddy ndi 1&n cdc gid tri trong lugng riéng clia dit nén trong sic
chiu tdi.

Ro rang la muc nudc ngdm déng 1én pham vi nén d4t, sic chiu tdi cia
nén gidm ddng ké. Tir 126 kN/m? = 117,2 kN/m* = 86,4 kN/m® trong ba
vi du trén.

1.3.7 Suc chiu tai rong cho phép (net allowable bearing capacity)
Xét diéu kién cén bing tdi han cia mat ddy méng
" =[12£N,, +o'N.+y' DN, ]= p=N/F+y@s-h) +3 h = N/F + yDy + (5 ~ph
Néu ta xem gid tri (% —ph 1a rit bé so vdi cdc gid tri khéc va c6 thé
bé qua. Ta c6 thé suy ra, sic chju tdi rdng cia nén dat g., gid tri nay so

sanh vdi lugng gia téng dp luc ddy méng do tdi céng trinh truyén vao dit,
khéng ké trong lugng méng va dét trén moéng

0 =3[ LN, +eN, 4D, [N, - 1] |- (1.80)
N

_ P
8 Pest niBy haughty

Hinh 1.29: So d6 dp luc rong ddy mong
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Vi du 1.15. Mt méng biang canh 2m, chiéu sfu ddy méng la 2m, trong
lugng riéng cia dit nén trén myc nuéc ngdm la 20 kN/m’, trong lugng
riéng bdo hda cia dit nén dudi myc nudc ngdm la 21 kN/m®, muec nuéc
ngdm & 40 sfu ngang mit ddy méng. Cdc déc trung chong cét theo thi
nghiém cit chdm ¢ = 30° va ¢’ = 0. Tinh sic chiu tdi cyc han rdng va sic
chiu tdi tiéu chuén rdng cia dit nén ?

Gidi

Tt ¢ =30°= N, =1840; N, =22,40; N, = 30,14
Qultinet) =L‘:}'N'r +c'N.+q(Ng =1
g, = 0,5%x2x11x22,4 + 20x2x(18,4 — 1) = 246,4 + 696 = 942,4 kPa
Né&u hé s§ an toan FS = 3
Sitc chiu tai cho phép rong cua dat nén sé la
Qatner) = Quitmen! 3 = 314 kPa
Tinh sic chiu tdi tiéu chuan rdng
TH Puu =0 =>A=115;B=559;D="1795
Céng thiie sdc chiu tdi tiéu chudn rdng trd thanh
R = mf Aby, + (B - 1)Dg/, + Dc’]
R* = 1,15x2mx11kN/m®+ (5,59 — 1)x2mx20kN/m’ = 25,3 + 183,6 = 208,9 kPa
1.3.8 Sl.?c chju tai tinh theo ly thuyét dan hdi .

Tir céng thifc tinh lin theo Iy thuyét dan héi, ta c6 thé suy ra sdc chiu
tdi cia dat nén theo dé lin cho trude.
E.s

s=—L(1-pf)o = q, =m (1.81)
L3

Trong d6, o 1a hé s& phu thudc hinh dang méng.

1 Ji+m? +m Ji+m? +1
a=—|Ln —'—-—;—'—— +mLn V&m=b|lfn‘!
J1+m' —-m il-l-mg -1

n
Vi dy 1.16. Mt méng bang canh 2m. Céc dic trung bién dang: E, = 8 MPa

he 86 Poisson u, = 0,3. Tinh sic chju tdi cho phép dng vdi d$ lin s = 0,04m
Gidi. Véi méng bang o = 2,55 va sic chiu tdi dng véi 4§ lin 0,04m
Es 8000x0,04

'q\'.: 2 -69 ]i.Pﬂ.
b(1- ps}nt .‘Zx{I 0.3°)yx 2,55
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1.3.9 Sxic chju tai réong theo cic thi nghiém hién trudng

1- Theo thi nghié¢m xuyén dong chudn SPT

Thi nghiém xuyén djng chudn SPT dugc tién hanh véi tée dé nhanh
tuong ng vdi phuong phdp thi nghiém cdt nhanh khéng thodt nuwdc. Do
vay, két qud SPT dién t4 ding \ng xi cla ddt roi, cdn véi dat dinh né dién
td ding duge dng xi tide thoi va khéng dién ta tét dng xd& ldu dai caa dat
dinh. Tuy viy, theo 1§ thuydt co hoc dat tdi han va thuc nghiém chimg td
rdng vdi dat dinh cd két thudng (NC) thi sidc chiu tdi tide thdi sé bé hon siic
chiu tdi ldu dai, vi trong qud trinh chiu tdi hé s6 rdng cua cdc loai dit réi
va cd két thudng sé gidm, déng nghia cdc dic trung chong cdt tang lén.

Nam 1956, Meyerhof dé nghi cong thie thue nghiém ude luong sie chiu
td1 ang vd1 d6 lin s = 2,54 cm

¢ b $1,22m = Qumen (RN/m?) = 11,98 N (1.82)

2
3*2861-1] (1.83)

« b>122 aner) (RN Im?) = 7,99 N
- m=}|'.;‘(ul( fm®) [ 3,28.]!}

vdi: N - s bua cda thi nghiém SPT va b 14 bé rong méng tinh bing m.
DPé&n nam 1977, Bowles d& nghi mdt edng thic higu chinh cé dang nhu sau

. b $1,22m = quuy (kN/m?) = 19,16 NFE;[.‘%__']-' & (1.84)
SR 0 B I

F
: 3,28b+1Y . S
« b> 122 atnery (RN fm®) = 11,98 N| =——— | F, 1.85
> m ="Quney (RN /m") [.3‘28‘5 } d(gﬁ‘d] (1.85)

trong dé: S - dé lin tinh bing mm.

Va hé s6 dnh huéng d sdu chén méng F, = 1 + 0,33(D; /b) < 1,33
Vi dy 1.17. Mt méng bang canh 2m dat trén nén dat cdt c6 két qui thi
nghiém xuyén ddng (SPT) trong pham vi tir ddy méng dén dé sau 3b,
N = 10; 4% sdu chén méng Dy = 2m. Tinh sdec chiu tdi ri'mg cho phép tng véi’
d6 lin s = 25,4mm i
Gidi. Theo Bowles, ta ¢6 khi S = 25,4mm va b > 1,22m
3,28B+1 T r,

" 2) - 1198 N
= Qamery (RN [m®) 1,98 [ 3 238

Trong trudng hop bai todn F,; = 1,33
Sute chiu tdl rdng guomen tinh duge la

2
Qatneny (RN/m?) = 11%8&13{ 3;2};2;1} x1,33 = 211,6 kPa
y 0 XK :
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2. Theo thi nghigm xuyén tinh CPT

Tuong tu vdi thi nghidm SPT, thi nghiém CPT cing thutrng duge thue
hién véi vln téc nhanh, nén dién td t6t dng xi cia dat roi thodt nudce tét
va (mg xi tic thei cha dat dinh. Tir két qua thi nghiém nén xuyén tinh, lye
khéng mii q. trong ving nén bén dudi ddy méng. Meyerhof dé nghi céng
thife thue nghiém ude lugng sdc chiu tai ing vé1 d§ lin s = 2,54 cm

£ b S1,22m = Quney = 3 (1.86)
2
g. {3.28b+1
- b>1,22 iy | 1.87
S 25[ 3,28b el

Vi du 1.18. Mdt méng béng canh b = 2m dit trén nén dit c4t c6 k&t qua thi
nghiém xuyén tinh (CPT) trong pham vi tir ddy méng dén d§ séu 3b,
g. = 1 Mpa, dé sdu chén méng Dy= 2m. Tinh sic chiu tai rong cho phép
ing v6i d6 Lin S = 25,4mm

2
N ‘ 3,28b+1
Gidi. Khi S =25 4mm va b > 1,22m = quuen = -“g; (_3,281} ]

Site chiu tdi rdng gume, tinh duge la

1000( 3,28x2+1
25 | 3,28x%2

erf nel) =

2
]=53kPa

3- Theo thi nghigm ban nén hién truong

Thi nghiém ban nén hién trudng thudng duge tién hanh vdi loai tron
¢6 dudng kinh tir 150mm dén 722mm, hoidc loai ban nén vubng canh
305mm. H& thi nghiém phdi ¢6 kich thudc gdp it nhat 14 4 14n kich thuéc
ciia ban nén va chidu sdu cia hd tét nhat 1a bang vdi chidu su dit méng
D;. Thi nghiém duge tién hanh dé&n khi nén sup dd hodc dén dj lin nhidu
hon dd lin cho phép thudng ding. Sidc chiu tdi gidi han cia ban nén gy
duge chon Wng vdéi d4p luec tuong tmg v6i khi nén bi phd hoai ho#c dng véi d¢
lin cyc han cho phép.

Véi dat sét, sdc chiu tdi tie thdi cda nén khéng phu thudc vao bé ring
clia méng, nhu ta da thdy trong cdc phdn phén tich trén. Do d6 siic chiu tdi
tic thai cia mot méng ndéng trén nén ddt sét cd két thuong cé thé suy truc
ti€p tir k&t qua ecia thi nghiém nén nhu sau

Futmy = Quiby
v8i guim) - Stc chiu tdi cue han clia méng

Gum) - sc chiu tai cyc han cia ban nén
Site chiu tdi clia mit ménPoim@Beréngmdmeddt cdt cé thé duge ude lugng
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theo cong thic sau, tif tinh chit né phu thudce vao kich thudc cia méng

b
Tutmi = Qurb) -gi“

véi b, - bé rong méng; b, - bé rong ban nén
Mit khéc, ta ciing cé thé tinh todn sdc chju tdi cia méng néng theo
k&t qua cdia ban nén cin cd trén 4§ hin du dinh, vdi cing mt dp luc tdc

déng q,. Lic nay d¢ lin cia méng c¢6 thé tinh todn nhu sau

b

» Vdi 4t dinh S, = S, —=

by,

by,

3,285, +1

. F
- Vaidatrai S, = b[bm ]2[312355+T ]

(1.88)

(1.89)

{1.90)

Vi du 1.19. Két qud thi nghidm ban nén hién trudng, cé kich thudc
0,305mmx0,305mm trén nén cdt, duge ghi nhdn nhu sau

q (kPa)

o

100

200

300

400 500

600 700

5 (mm)

0

3,1

52

9.5

12 19,5

. 28 &80

Tinh kich thuéc mdt méng ndéng vubng, ganh mot tdi 3MN vdi df lin
cho phép 1a 2,5em.
Giai. Phuong phdp thudng sit dung la phép tinh dung ddn trén co sd tinh
dd lin clia méng néng ti d6 lin cda ban nén. K&t qué tinh trong bang 1.24.

Bang 1.24
[ Bé& rgng B4 lan S, tudng dng Bg lin S,
&, mang b, o = Q0" cia ban nén do g, cita mdng do q.
(kM) {rm) {kPa} {mm} {mm)
3000 4 187.5 4.5 15,563
3000 3,5 2449 6.8 23
3000 3.4 259,52 7.2 2425

Nhu vay, c6 thé chon mjt méng vudng canh 3,4mx3,4m s& co dd lin la

24 ,25mm

1.4 CAC PHUONG PHAP TiNH NEN MONG

C6 nhiéu phuong phdp tinh todn nén méng céng trinh nhung tifu trung
c6 hai nhém co bén:

- Nhom I: Tinh todn 6n dinh ddt nén nhim chdéng trugt hodc 14t cong

trinh

Design By haughtycool
- Nhém 2: Han ch&€ d6 lin va d¢ ldn léch cia méng nh&m ddm béo cho
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¢éng trinh Judn van hanh tét.

Trong d6 c6 thé chia cdc phuong phap tinh hién hanh thanh:

1. Tinh toan nén theo trang thai ing sudt cho phép

Trude thip nién 20 héu hét cdc quy pham tinh todn nén méng céng
irich xay dung déu theo phuong phédn trang thdi ing sudt cho phép.
Phuong phép nay dya trén viéc tinh todn suc chu téi cyc han cia ddt nén
theo ¢éng thife Terzaghi hoac cdc hidu chinh sau d6. Giai doan nay, hdu hét
ddu tinh theo phuong phép téng dng suat va cdc déc trung chéng cét cla
thi nghiém c#t tryc tiép hodc sic chéng c4dt khéng thodt nudc c, suy tir thi
nghiém. nén mét truc. Sie chiu tai cho phép duge divkh nghia bling véi sic
chiu tai cue han chia cho hé s& an toan FS, dugc lay tit 2 dén 3.
Pu _ 0,5N,By+gN,+cN,

=
P=Fs FS

Ap lyc ddy méng p phai nhé hon sic chiu tdi cho phép. Néu dp lue ddy
méng duge tinh vdi t& hop co ban cdc tai thi h s6 an toan duge chon la
FS = 3. Né&u 4p luc ddy moéng duge tinh véi té hgp déc bigt cdc tai thi hé sé
an toan duge chon la FS = 2.

‘Sau d6, ké tir thip nién 70, sic chiu tai duge tinh todn"rd radg’hon.
Cho d4t dinh thodt nude chdm, tinh sdc chiu tai tic thai (short term) vdi
dic trumg chdng cdt khong thoat nudc c, va ¢, con sdc chiu tai trong giai
doan sau lin én dinh duge tinh véi déc trung chong cdt cé thodt nude ¢’ va
¢. Cho nén cét thi chi tinh suc chiu tai c¢6 thodt nude véi ¢’ va ¢ 9O

2, ?’Eﬂh toan nén theo trang thai giéi han vé bién dang (tt 1)

Xuét phat tir trang thdi gidi han cadc diéu kién sif dung va sy 6n dinh
cia céng trinh, phuong phdp tinh todn nén méng theo trang thdi gidi han
theo didu kién bién dang con goi la trang thdi giéi han thd 2, khéng ché d¢
lin cia méng va dé lin lgéch cia cdc mong khéng duge vugt qud cdc gid trl
gidi han. Phuong phédp nay tinh todn dg bién dang cia méng theo 1y thuyét
dét 1a vat thé dan hdi tuyén tinh. Co s¢ cia phuong phdp dua trén su phat
trién ving bién dang déo trong nén dii nhd d& nén d4t con tuan theo quy
luit dan hdi. Tt day si dung cédc két qud ly thuy&t Boussinesq va déc trung
2én caa ddt dé€ tinh dé lin cla méng riéng 1é hodc 4% lin c6 xét dén anh
hudng clia cdc méng lén cdn, suy d§ lin lach giita cdc méng hoéc géc xoay
cda mdt méng.

Vi vay diéu kién cdn cia phuong phdp la khéng ché& dp luc ddy méng
dé nén dit cdon lam viéc trong giai doan «dan héi» theo quan diém cuia
phuong phdp phat trién ving bién dang déo ciia Florich.

Fong B b ondB UG . g hiing
(&fw‘l‘f feran ) {f;:m;}; ?



74 Copyright By Focebk.com CHUONG 1

- Véi mong chiu tai ditng ding tam
p < R* = m(Aby+ Bhy+ Dc) theo QPXD 45-70

PRy = mirmg (AWH+B}‘T;I + Deyy —yyrh, ) theo QPXD 45-78

1+

- Véi mong chiu tai ding léch tdm ngoai diéu kién trén con cdn cé
Pmin =0
khi cdc méng dé 14t diéu kién nay tré thanh p../pme. = 0,25
VA Poax < R* hodic Ry x 1,2
Va diéu kién da 1a d8 lin tinh ducge, phai théa cde diéu kién sau:
S < S,
AS £ AS,,
i <igy
trong d6 S va S, - db lin va d§ ldn gidi han
AS va AS; - 46 lun léch va d§ lin léch gidi han
i VA ig, - gbc xoay va gbée xoay gidi han.
3. Tinh todn nén theo trang thadi gidi hagn vé euong dé chiu lai
Péi vdi ddt nén khong bién dang nhu 1a.ddt cimg ho#ic d4, ciing nhu
céng trinh chiu chi y&u la tdi ngang thi d6 lun cia nén khéng giit vai trd
quyét dinh sy 6n dinh cia céng trinh ma chinh sy trugt ngang cda méng
hod#ic su phd v& két cAu nén ddt sé ddn dén hu hai cong trinh. Véi cdc loai
céng trinh nay, chiing ta thudng sit dung phuong phdp tinh todn nén theo
gidi han vé cudng®dd hay con duge goi 14 trang thdi giét han thi nhét.
N6i dung phuong phdp géom khdéng ché khd ning trugt, 14t clla méng
va khéong cho nén bi phd hoai cit.

o lyc chdng trugt _ moment chéng trugt 5 i:k :1
luc gdy truot moment gdy trugt B
moment chéng ldt _r
= —
k moment gday l4t [krp]
# o Peh _ Qun
hodic p s b FS

trong d6:k, - hé s8 an toan chdng trugt; &; - hé s8 an toan chéng 14t
k., - hé s8 an toan cho phép; gue Pg - siie chiu tai cyc han cGa nén dit.

Cédc hé so an toan % hnﬁc FS cho phép tay vao quy d;nh cua cdc quy
r% Ey haughtycool
pham xiy dung va loai cnng trin
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1.5 CAC DU LIEU BE TiNH NEN MONG

I- Cae logi tai trong

Téi trong tdc dung lén méng va truyén lén nén d4t thudng dugc phan
chia thanh:

Tai trong thudng xuyén la tdi trong tdc ddng lién tuc khi thi céng va
suét qua trinh sit dung eéng trinh nhu trong lugng ban than, dp luc dat, dp
lue nuéc, ...

Tai trong tam théi

a) Tai trong tam thdi ngdn han chi xuit hién trong ting giai doan khi-
thi cong hodc trong qud trinh sit dung nhu: téi trong gié, tdi trong do
song,...

b) Tai trong tam théi dai han tdc dong trong mot thoi gian tuong dsi
dai khi thi céng hoéc trong qué trinh sit dung cong trinh nhu: trong lugng
cdc dung cu va thiét bj tinh, tdi tdc dong 1én mdi eéng trinh,...

¢} Tdi trong dac biét xudt hién trong nhimg truting hop that dic biat
nhu tdi do dong d4t, do sdp dd mot bo phén céng trinh,...

Mé&t khéc, tdi ¢6 thé xem nhu t trong (dead load) l1a cde loai tdi cd
dinh va hoat tdi (live load) l1a cdc tdi c6 thé dich chuyén.

2. To hop tai trong

Khi tinh todn nén méng phdi tién hanh véi cdc té hop, bdt loi nhat
che bié€n dang cia céng trinh va dn dinh cda toAn nén, c6 thé xdy ra.

Cdc td hop can luu ¥:

a) T3 hgp chinh, gém tdi trong thudng xuyén, tdi trong tam thoi dai
han, v mét tdi trong tam thd¥i ngln han (tdi ngdn han nay c6 dnh hudng
nhiéu dén truong dng sudt trong nén thudng duge chon la tii trong gié)

b) Té hgp phu, gdm tdi trong thu¥ng xuyén, tdi trong tam thoi dai
han, va it nhAt 14 hai tdi trong tam th&i ngdn han.

c) T hgp dac biét, gdm tdi trong thudng xuyén, tdi trong tam thai dai
han, m§t sd tdi trong tam thoi ngdn han va mot tdi dac biat (thudng duge
chon 1a tdi déng d4t trong ving cé ddng d4t).

Ngoai ra tdi trong con dugc phdn thanh tdi tiéu chudn va tai tinh
todn.

Tdi trong tiéu chudn 1A tai trong ma cé thé kidm sodt dugc gid tri cia
n6 trong diéu kién thi cdng hodc st dung céng trinh binh thudng.

D6 sai léch (l6n hodc bé) OB ¥APYrong ¥@Phia bat 1gi cho céng trinh
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so vdi tai tidu chuén, do bi&én déng cda téi hodc thay dfi diéu kién sk dung
edng trinh, duoc xét dén béng hé 86 vugt tdi n.

Tdi trong tinh todn duge dinh nghia la tdi trong tiéu chufn nhin véi
hé sd vugt tdi n. Hé s& vuot tdi tir 1,1 d&€n 1,4 tuy theo loai tdi trong.

Khi tinh todn nén theo trang thdi gidi han bién dang duge tié€n hanh
v6i t8 hop chinh céde tai trong tiéu chudn.

Khi.tinh todn nén theo trang théi gidi han cudng dé duge thuc hién
vdi té hop phu, t6 hop déc biét cdc tai trong tinh todn.

Khi tinh todn nén theo dng suit cho phép duge thuc hién véi td hgp
phu, t6 hop dac biét cdc tdi trong tinh todn va cdc hé s8 an toan thich hop.

Theo phdn tinh todn dia k¥ that cda tidu chudn chiu Au (Eurocode ~
1994}, phan biét hai trang thdi gidi han:

Trang thdi gidi han st dung: (ELS — états limites de service) la trang
théi gidi han ma néu vugt qua thi cdc tinh nang s dung cing trinh khing
ddp ng duge nhu dy tri. Céc trang thdi nay cé do bién dang hodc chuyén
vi qud mife ¢6 thé gy ra nhitng hu héng cdc bd phin céng trinh va lam cho
cdc mdy mée vin hanh khéng an toan; hodc gdy ra su rung ding gy khé
chiu cho ngudi si dung cong trinh.

Trang thdi gidi han t6i hdu: (ELU - états limites ultimes) la nhing
trang thédi gén véi sy mAat 8n dinh, ho#c c4c dang gay d8 timg b phén hay
cé -cdng trinh giy ra nguy hi€ém cho con ngudi xung quanh céng trinh. Véi
nén méng cdc trang théi gidi han tdi hiu vé khad ning gdnh 43 cta nén’
d4t, su l1at dd céng trinh, sy trugt ciia méng, sitc chong dé cha vit ligu lam
méng, dé lin vugt qud gidi han chuyén vi. '

- Céc loai tdc dong theo tidu chufn chau Au (Eurocode —1994):

. Cdc tdc déng thudng xuyén G: trong luong méng va cde phdn lién
quan trén méng nhu trong lugng cong trinh va cdc thiét bi thudng xuyén;
cac lue do co ngét, do tir bién; luc do trong lugng dat va dp lyc dat.

« Céc tdc dong do nuéc F, chi yéu la lyc ddy Archimade cho cdc bai
todn tinh dng sudt hitu hiéu; lye thiy déng do cdc ddng chay.

. Cdc tdc déng thay ddi Q (khéng thuing xuyén) nhu céc lye tdi xe, lye:
théng, trong luong vit chita tam thai; tdi do dnh hudng thoi tiét nhu mua,
gio,... :
. Téc dong diic biét F, vdi cde cong trinh cdu dudng ¢6 thé 1a va cham!
tau, xe vao céng trinh, déng dak,...; véi cdc cong trinh xdy dung dén dunaﬁi

nhu gié xody, va cham, héa hoan, dong dat,...
Design By haughtycool
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Cdc tdc dong nay gop lai thanh cdc t§ hop: t§ hop co ban, t8 hop dac
biét, t§ hop trang thdi gidi han tdi hau cho ¢dc tinh todn theo trang thdi
t6i han t6i hau. Csc t6 hop thudng xuyén, t6§ hop theo nim t4i ddo, t& hop

hiém x4y ra cho c4c tinh todn theo trang thdi gisi han si dung.
I Trong quy pham xidy dung cia My (ACI code) lai sif dung céc td hop tai,
cho tinh todn cho trang thdi gidi han t8i héu, tuong déi don gidn nhu sau
U=14D+ 1,7L
vdi D - tinh tdi va L 14 hoat tdi
Khi ¢6 xem xét dnh hudng clia gié t3 hgp tdi cé dang
U=07514D + 1.,7L + 1,7W)
vilL W - luc gié
Khi khéng cé tinh tdi xuat hién thi t§ hop tdi cé6 dang
U=09D + 1,3W

1.6 CAC DAC TRUNG CO HOC VA VAT LY CUA DAT NEN

1.6.1 Phén chia cdc 16p dat (Idp dia chdt cong trinh)

Mét 16p dia chéat céng trinh duge xde dinh bing quan sit su thay déi
mau, hat dd trong qua trinh khoan khéo sat hoidc dua trén tap hop céc gia tri
dic trumg co - 1y (tir thi nghiém trong phong va hién truimg) cia lop dat dé.

Duge goi 1a mét ldp dia chét céng trinh khi tdp hop cdc gid tri dic
tring ¢ - 1¥ cia né phdi c6 hé sé bién déng v di nhd, v ¢6 dang sau

== 100% (1.91)

o

trong d6 gid tri trung binh cda mét dac trung A= 5 (1.92)
n

f a2
va d§ lach toan phuomg trung binh ¢ = M (1.93)
n_

wi A; - gid tri riéng cia dic trung tir mdt thi nghiém riéng
n - 86 ldn thi nghiém.
Bang 1.25: H¢ s6 bién dong v

| Bije trung cla dit Hé¢ 88 bién Agng v Bic rung cla adt Hé =8 bifn A&ng v

T§ trong hat 0.01 Gigi han Attarberg 0,15

Tiong lugng riéng 0,05 Module bién dang 0,30

B dm 1y nhién 0,15 Chl tigu siic ching cit 0.30
Cudng d¢ nén mét tryc 0,40

Theo QFXD 45-78
Design By haughtycool
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1. Ddc trung tiéu chudn

Gid tri tidu chuéin cia tat cd cdc dac trung cia dat 1a gid tri trung binh
cOng clia cdc két qua thi nghidm riéng 16 A, (tri luc dinh don vi ¢ va géc
ma sdt trong ¢).

Cédc gid tri tiéu chuén cha lye dinh don vi va géc ma sdt trong duge
thyc hién theo phuong phdp binh phuong cyc tidu clia quan hé tuyén tinh
cila ing sudt phdp o; va dng sudt chéng cdt cuc han 7; cla cde thi nghiém
cét tuong img, T=0 Ig @ +c.

Luc dinh don vi tiéu chufn ¢ va géc ma sédt trong tiéu chudn ¢° duge
xdc dinh theo cde cdng thife sau

th =£[iﬁ iﬁf -iﬁ"i'ﬁﬂ; ] (1.94)

i=l i=l i=1 =1
1 I n n
gy’ == nY N0~ 3. % 3.0, (1.95)
i=1 =l il
i n
véi A= RZUf—[ZU;]’ (1.96)
i=1 i=1 '

2. Ddc triung tinh todn

Nh#m muc dich ndng cao 44 an toan cho én dinh ciia nén chiu tdi, mét
6 tinh todn &n dinh cia nén duge ti€n hanh véi cdc dic trung tinh todn. §
mitc d¢ don gidn (nhu trong QPXD 45-70), ddc trung tinh todn duge xdc
dinh bling cdch nhén dac trung tiéu chudn vdi hé sé déng nhat &

Véi k=1-v= 1—;_‘ (1.97)

A" = A" | (1.98)

Trong QPXD 45-78, cdc déc trung tinh todn cia ddt dugc xdc dinh theo

. i .

eong thite sau =‘j- ~ (1.99)
kq

trong dé A” - gid tri dic trung dang xem xét; k, - hé s8 an toan vé d4t.
ks = 1 v6i cdc dic trung cla d4t ngoai trir 11;:: dinh, g6c ma s4t trong

trong lugng don vi va cudng dd chiu nén mét truc tifc th¥i ¢6 hé s8 an toan

- 46t duge xéde dinh nhu sau kb, = —— (1.100)

Itp

Design By haughtycool
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. Hinh 1.28: Gid tri ddc trung chéng cdt tiéu chudn theo phuong phdp binh
phuong cuc ti€u cia cde két qud thi nghiém cdt truc tiép

véi chi 86 d9 chinh xdc p dude xde dinh nhu sau:
» Véi luc dinh ¢ va hé s6 ma s4t tg
ta ¢6 p=t.u (1.101)

3€ tinh todn v, cdc gid tri dd lach toan phuong trung binh c¢é dang nhu sau

‘I c n
0. =0y Echz » Orap =ﬂr£
i=]

trong dé g, = —I—E{G,-tg{p‘” + o't —T; }2
' n-23
« Vdi trong ludng riéng y va cuding dd chiu nén mét truc R,
LU
p=-8= (1.102)
Jn
1 < 2
o, = —2 (Y - Y}
e I; -y,

IS 3
| R R
Ogr il Ef {4 1] )
trong d6 £, - hé s§ phu thujc vao xdc suft tin cdy o
khi tinh nén theo bién dang thi o = 0,85

khi tinh nén theo eudmg 46 thi a = 0,95

Design By haughtycool
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Biang 1.26: Hé s6 i,

54 bc ty do H§ 58 ¢, Ung vdi xdc sult tin cdy abiing
(n-1) vai R, ¥ %
Pgieslitiag 0 0,85 0,90 0,95 098 0,99
2 1,34 1,89 292 4,87 6,96
3 1,25 1,64 2,35 3,45 4,54
4 1,19 1,53 2.13 3,02 3,75
5 1,16 1,48 2,01 2,74 3,38
& 1.13 1,44 1,94 2,53 3,14
7 1,12 1,41 1,90 2,54 3,00
] 1,11 1,40 1,86 2,49 2590
9 1,10 1,38 1,83 2,44 2,82
10 1,10 1,37 1,81 2 40 2,76
11 1,09 1,36 1,80 2,36 2,72
12 1,08 1,36 1,78 2,33 2,68
13 1,08 1,35 1,77 2,30 2 65
14 1,08 1,34 1,76 2,28 262
15 1,07 1,34 1,75 2,27 2,60
16 1,07 1,34 1,75 2 26 2 58
17 1,07 1,33 1,74 2,25 2,57 |
18 1,07 1,33 1,75 2,24 2,55 1
19 1,07 1,33 1,73 2,23 2.54
20 1,06 1,32 1,72 2,22 2,53
25 1,06 1,32 1,71 219 2,49
30 1,05 1,31 1,70 2,17 2 48
40 1,08 1.30 1,68 2,14 242
60 1,05 1,30 1.67 212 2,38

Trong tinh todn thue t& ching ta cé thé sit dung phép tinh LINEST
trong chuong trinh phdn mém EXCEL, ta ghi k&t qud ing sudt cidt cuc dai
Tmae VA0 cOt 1 cdc ing sudt phdp o tuong ing vao cdt 2. Sau dé chon mét bang
gém 2 hang nam cHt, danh vao lénh = linest(vi tri ddy s8 7,,. day sd G,1,1)
xong 4n cung lic “Shift+Ctrl”+ Enter
Vi du 1.20. Ta théng ké két qud cla 6 thi nghiém cdt truc tiép nhu sau:

Bang 1.25: Trang tinh trén Excel

.t (kglem?)

0,75

o (kglem®}
1

0,74

0,73

0,75

0.77

0.76

1,38

1,4

1,4

1,45

1,47

1,48

1,85

1,95

2

2,08

2,08

2
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~ Trong d6 & ddong thi nhdt trong 6 két qui ta c6 tgp = 0,656 = 32,25°
ﬁ:ﬂiﬂ hai 13 ¢ = 0,136 kg/em®, vi thif nguyén ctia (ng sudt trong phép tinh
12 kg/cm?
Dong thi hai ta ¢6 oy, = 0,014 va o, = 0,031 kg/cm®
Ti day ta dé dang suy ra cdc he 86 bi€n d8i dac trung v = o/A“
v. = 0,031/0,136 = 0,228 < 0,3
va Uigp = 0,014/0,631 = 0,02 < 0,3

Tinh gid tri ¢ va tgey , tif xdc sﬁﬂ’t tin cdy a = 0,85 va sd béc tu do
n-2=18 - 2 = 16 ta suy ra hé sd ¢, = 1,07 va chi sd dé chinh xdc p = vt,
ta suy ra dudc

Pe = L‘,-t“_ = 0,22_8' x1,07 = 0,244
Pueo = Uigebe = 0,02 x 1,07 = 0,02
Sau cung ta cé
cn = 0,136(1 £ 0,224) = {0,106 + 0,166]
tgoy = 0,631(1+ 0,02) = [0,618 + 0,644]

L'I‘inh gid tri c; va tgy, , ti xdc sudt tin cdy a = 0,95 va sd béc tu do
B2 = 18 — 2 = 16 ta suy ra hé sd t, = 1,75 va ta suy ra dugc chi s3 d¢
chinh xdc p = vty

pe = uv.dy=0,228 x1,75 = 0,399
Pige = Uiotu = 0,02 x 1,75 = 0,035
Sau cung ta c¢é
¢; = 0,136(1 + 0,399)= [0,082 + 0,19]
tgg; = 0,631(14 0,035) = [0,609 + 0,653]

Ta nhdn thdy cdc gid tri tinh todn cia lue dinh don vi ¢ va hé 36 ma
sit igp c6 mot khodn gid tri, ma tdy vao phép tinh cu thé ta chon gi4 tri bé
hit hosic 16n nhé&t nhdm téing tinh an todn cia céng trinh. Vi du, khi xdc
Rinh sic chiu tdi cda nén d4t ta chon cdc gid tri bé, cdn khi tinh 4p luc dat
B d9ng ta chon luc dinh 16n nh&t va géc ma sat 16n nh4t.

Design By haughtycool
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Chuong 2

MONG NONG

2.1 KHAI NIEM CHUNG VE MONG NONG

1- Dinh nghia
. - Méng: phdn mé réng ddy céng trinh dé ting dién tich ti€p xic nhim
gidm dp lyc truyén 1én nén d&t nhim muc dich lin it va d4t khéng bi trut.

- Nén: khu vyc d4t nAm ngay sdt ddy méng tryc tiép gdnh dd méng

Méng ndéng duge dinh nghia nhu phdn md rong cda ddy céng trinh,
ti€p nh4n tdi trong cdng trinh vA truyén vdo d4dt nén sao cho nén cdn ing
xif an toadn va bién dang di bé dé khong lam hu héng k&t cdu bén trén va
édnh huéng dé&n tinh néng ldm viée ctia cong trinh.

Xét theo déic difm lam viéc ciia d4t nén, mjt méng duge goi 1a méng
ndng khi toan b§ tdi trong céng trinh truyén qua mdng duge gdnh 43 bdi
ddt nén & dudi ddy méng con phdn luc ma sdt va dinh cida ddt xung quenh
méng duge bd qua.

Mt nén CT

Mdng

Nén: khu vyc
dAt tnyc tiép
ganh 33 mdng

Hinh 2.1: So so d6 nén - méng
Ciing ¢6 dinh nghia dya vao nhiéu quan tric thuc nghiém ké&t hop vl
thi nghiém xuyén tinh CPT nhu sau :

D./B < 1,5 v6i B la bé rong méng va D, 12 chidu sdu ngadm méng tuonf]
Design By haughtycool
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duong trong dit c¢6 dang nhu sau

_______ : : * Qe
]
FEEES X. Sdc khdang mdi thi nghiém CPT

theo chidu sau

*z _
Hinh 2.2: Chiéu sdu ngam mdng

I |
D, =-——~j'q¢ (2)dz (2.1)
Qee |
teang d6 g, - sitc khdng mii t.mmg duong duge tinh theo céng thiie
Tee =3 I Gee (2)d2 | (2.2)

¥8i g.(z) - sic khdng mii g.(z) san blng cdc gid tri 16n hon 1,3 g,,, 12 gid
trftrung binh cda g.(2) trong khodng ti¥ (D — b) d&n (D + 3::}

1 D+3a
Iem =0 q.(2)dz (2.3)
Sa+b D'[b

ehcgidtri a=B/2néu B> 1m
a = 0,5m néu B < 1m
b = minfa,h} véi h 1a l:hléu sﬂu mﬁng dﬂt trung 16p A4t chiu lye.

vI -
Hinh 2.3: So dé tinh chiéu sdu ngam méng

Pon gidn hon, méng c6 thé xem 12 méng nong khi 2B 2 D, (chidu sau
ebdn méng D, nhé hon hai 14n Bgsigﬂggh%gﬁgc B), cho méng néng riéng 18
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du6i timg cot.

Phin ddy cong trinh

&t méng

Pay mdng ;
Hinh 2.4: So dé chiu tdi cia mjt mong néng
Trong tinh todn méng néng, vAn dé dng suft ti€p xic hay phdn luec
nén tdc dong lén ddy méng luén 1a vdn dé phic tap. H4u hét cdc nghién
ciiu thye nghiém cho thdy ring phan lyc d4t nédn phu thudc vao céc didu
sau:
« Céch lan truyén téi trong tit méng vac ddt hay néi céch khéc 1a tiy
thudc vao d§ cing cliia méng.
« Loai diit nén: d4, d4t dinh hodc dit rdi va trang thdi cia ching.
« Chidu séu chén méng.
« Th¥i gian cé két d6i vdi dat hat min.
» Kich thudc va ti 1& cdc canh ciia mdng.

T
T
- .
[Méng ciing] | Mong chiu ubn | [Méng cing] | Méng chiu ubn |
Ung sudit tp xic nén 14 dit cimg Ung sust tiép xic nén 14 A&t dinh

il W“w il

T

T

' . T N
[ Méng cing | Méng chiu uén
Ung sut tifp xic nén |3 dlt cét

Hinh 2.5: Cdc dang biéu d8 phdn luc ddi nén lén ddy méng
Design By haughtycool
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Theo cde két qué nghién ciu thuc nghiém cia Guérrin va cde cong su
cho thdy, véi méng don chju tdi ding tdm c6é thé phén chia thanh mét sé
trudng hgp sau -

Nén la ddt c6 d¢ cung trung binh trd lén va méng c6 dd cing lén
(méng ddy) sé& c6 do hin déu thi phdn lyc d4t nén phia hai bién moéng rat
lén va nhd nhét § tAm méng, sau d6 do 4p luc & cde bién 16n hon kha ning
chju tdi clia nén nén 4p lyc d4t chuyén dédn vao phia trong din dén dang
yén ngya nhu hinh trén. Néu méng bién dang uén duge, ban ddu phéan luc
nén lén nhdt & ving chén cjt, sau d6, phan Iuc nén 6 khuynh hudng tién
dén tdi phén bé déu.

Nén la ddt dinh dudi méng cing 14n méng mém do lue dinh caa dat,
phdn lyc nén phdn bé dang yén ngua nhung xdp xi véi gid tri trung binh
cla d4p luc phdn bé déu hon.

Nén la ddt cdt, do khéng c6 lyc dinh giita cdc hat nén & phdn bién
méng d4t bi phd hoai déo, iing suit ddy mong phdn bd lai dang parabol ma
phédn lén nhat ¢ tidm méng. Méng m’ing mém thi gid tri cue dai ¢ khu vue
“t&m méng cang ldn.

Khi méng chju hai tai tdp trung dat 6‘ hai bién phén lge nén luén cé
dang yén ngua cho moi loai dit nén.

Céc dién tién sua dbi img sudt ti€p xic xdy ra gdn nhu tic khic ngay
khi dat tdi cho dat thodt nudec nhanh. Cdn vdi d4t thodt nudec chdm nhip do
thay ddi phdn lyc dit nén nay phu thudc vao thai gian phén tdn dp lyc
nude 16 réng thing du trong ddt nén.

" Trong thuec té& tinh todn khé cé thé xét hét cde giai doan thay déi biéu
dﬁ thyc cia phan luc ddy méng. Thudng ¢é hai cdch chon biéu dé phan lye
nén trong tinh todn nén méng:

» Vdi méng tuyét d6i cing, phdn luc nén duge chdp nhén la phan bé
tuyén tinh, nghia 1a phén bd déu véi tdi tép trung dat ding tam, phan bs
hinh thang ho#c tam gidc vdi tdi t4p trung lach tam.

» Véi méng chiu udn, dp lwc ddy méng thudng duge gid thuyst 1a ty 1é

. véi chuyén vi thing dimg dd4y méng hay 1a bi&n dang dan hdi cia d4t nén,

. thudng duge goi 12 ndn Winkler va d&t nén duge d&c trung bdng hé 1 xo

. dan héi.

2- Phén logi

Theo hinh dang méng néng cé thé chia thanh:

| o M o Mokt aha Design By haughtycool
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. Méng don léch tam 1én nhy méng chén vit

» Méng phéi hgp dit dudi hai chjt

. Méng bing mét phuong va hai phuong duéi nhidu cdt hodc dudi
tutmg chju lye -

« Méng b2 dudi nhidu c6t hoae nhidu tudng ciia myt phdn hodc toan b
céng trinh. Méng be c6 thé c&u tao dang ban, dang san n&m, dang bé hép.

D m[
. >y -em- -y
B} B B
i i
: : E
vz vz vz
ot | 4 x 4x
= + I i
8y i ey 1 o,
L ﬂ H [ e
Hi ! HI | ' :
= L o B e o Bt ettt T o m o
; N L : N L N
. ' dple ] : x.
] L 1l H L : i
B B B

Hinh 2.6: So dd méng don chiu tdi lech tam bé va Ién

Theo cdch thi céng thi c6 méng 14p ghép duge ch& tqm sfn va méng thi
céng tai chd thudng duge goi 14 méng toan khéi.

Theo v4t ligu, méng nong b thé phan chia thanh cdc loai sau:

« Méng gach chi thich hgp chuté:trongnhavhnhntrénmxﬂnudc ngﬂm.

. Méng d4 hoc xay thich hop cho tdi trong trung binh, ndm trén hoi.;
dudi myc nude ngdm va chi chiu Wng sufit nén.

- Moéng bé tdng khéi duﬁrc st dung trong céc mdng chi chju ing suit néh

- Mé6ng bé téng c8t thép duge sit dung phé bién trong mei trudng hep,

Theo d¢ cing, méng néng cé thé phan chia thanh:

« Méng cing c6 d§ lin déng déu trong todn mdng. .

« Méng mém hodc méng ciﬂn %ﬁ%tﬁ%’ﬁg c6 thé bién dq.ng cong dm
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n1 N
u

Mong phéi hgp

1- Méng phdi hgp chil nhat
2- Méng phdi hgp bdi ddm ndi
3- Méng phdi hgp hinh thang

|

4- M6ng bé
. - - L Mdng bé dang ban
| " i o
| u m .
L n n | | Méng bé dang san ndm

Mat badng mdt méng bé

Mdng bé dang hdp

Hinh 2.7: Cdc dang mong phéi hgp vaé méng be

P6i khi méng don cdn dugc phén loai theo 4§ léch tAm cia tdi thing
dilmg tdc dong lén méng:

- Méng don chiju tdi dilmg duing tdm hodic léch tAm nhé rdt thudng gip
trong cdc méng cht cia nha ddn dung, loai nay chi cdn kiém tra kha ning
 chiu tdi ctia nén d4t va d4 lin cho phép ma khong edn kiém tra géc xoay.

: - Méng don chju tdi dilng léch tdm ldn, d§ léch t&m nay do moment
lén so vdi lue dimg nhy méng tudng chdn; méng cda khdn dai mot mai hoic
"o lgch tdm hinh hoc gita tdm cla ddy céng trinh va t4m méng nhy méng
bién cia céng trinh xdy chen. P8di"R¥nNg da¥ Rpoai vidc kifm tra kha ning
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chiu tdi ciia nén cdn phai kiém tra géc xoay ciia bén than méng.

Cé nhidu phuong phdp tinh todn méng don cé thé phén chia theo loai
tdi tdc djng: .

Mong chd yéu chju tdi thdng dung, t&i ngang nhé hon tdi ding nhu
cdc moéng cdng trinh xdy dung dan dung va céng nghiép. On dinh cia méng
phu thude vao do lin vaisife chiu tii ding an todn cho phép clia nén dat.

Méng chi yéu chiu tdi ngang nhuy méng cia by ka; tudmg chdn d4t; m&
cdu; dé dap; tru quat gié; tru dién .. On dinh cdc loai méng nay phu thudc
vao cudng d§ chong trugt clia nén d4t

Ngoai ra khi méng don dit trén dat cing, ddt qud cd két manh hoic
d4, viéc tinh todn dn dinh nén méng chi yéu dua vao cudng dé chiu tdi cia
nén dait.

8- Chiéu s0u 43t méng

Chiéu sdu dit méng duge lua chon theo

- P§ sfiu myc nude ngdm

- S&u hon vung nit né do khi hiu giy ra

- Tradnh tdc dong ré cdy l6n

- Thip hon cdc dudng Ong thodt cAp nudc ngdm, cdc dudng ddy dién

ngam.

[

Hinh 2.8: Pidu kién dgt mong lan cdn khi hai mong dat canh nhau, dé
trdnh dnh hudng ldn nhau chidu sdu dgt moéng cda ching phdi nhé hon dé
déc lon nhdt la 2/3 nhu H.2.8

2.2 TINH TOAN MONG DON CHIU TAI THANG BUNG BUNG TAM

C6 nhiéu phuong phdp tinh todn méng don chiu tdi dimg ddng tdm cé
thé phén chia thanh hai “hﬁéﬂgﬁlg%ughtycool
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Nhdm thi nhdt tinh todn dua theo suc chiu tdi cho phép suy tir suc
ghiu tdi cyc han hoac gidi han ciia nén dat. .

Nhdm thu hai tinh todn dya theo d§ lin cho phép va géc xoay cho
phép cla mdt méng riéng lé va dj lin léch cho phép giita hai méng lan

hbed {

o

L. &
v
-

B ':

v 2
Hinh 2.9: So dé tdi va dp luc ddy méng cia mdét mong néng
chiu tdi ding tdm

Theo quy pham xdy dung 45-78 (SNIP 15-74), mét méng néng chiu tai
nig’dung tdm duve tinh theo trang thdi gidi han vé bién dang cho nén dat
TEhdng phdi la dat y&u), va trang thdi gidi han vé cudng do cho két cdu
m. ¢ thé chia cong viéc tinh todn nay 1am bén bude nhu sau:

Budc 1: Kiém tra iing suit ddy méng di nhd dé nén con ng xi nhu
*vit ligu dan héi”

sY cl

Hinh 2.10: Cdc suc chiu tdi trén dudng quan hé tdi trong P - dé lin S

m&:hn hé ing sudt va bién dang clha d4t nén hét sie phic tap ma cho
ﬂmy nay, chuta ¢é duge mdt cng thdc todn hoc don gidn nao dé méb ta

k¢ nhy mét cdch ddy did. T cdc thuc nghiém trong phdng va hién
M 43 duge ghi nhén, xét mbt cdch téng qudt, dudng cong quan hé ing
Meft vd bién dang (S-P) cia nén dit dudi mdt dién chiu tdi gdm cdc giai
fogn nhu sau:- Design By haughtycool
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- Trong plidn ddu cia dudng tdi trong P - 49 Hn S'c¢6 dang tuyén tinh
OA, nén a4t xem nhu mot v4t th€ *bién dang tuyén tink” gdn vdi phén chiu
nén oda vit thé “dan héi”, gisi ban dan héi Py, 6 thé duge xdc dinh bing
ebhg thie cia Pouzinevski, trong phuong phdp nia khong gian bifn dang
tuy&n tinh {ng véi ving bién dang déo vita mdi bt ddu xuflt hign & bién
dién chiu tai, |

L3

: X
P cotge+e+o cot -
i VY SENGASR ST ST .. (2.4)
e T WF : n A
mlg{p+¢-§ mlngtp—E

véi y- trong-lwng thé tich cia d4t nén; Dy - chidu sdu chdn méng
@ - géc ma sdt trong cia d&t; ¢ - luc dinh don vi cia d4t.

- Phdn k& ti€p AB cia dudng cong S-P c6 dang phi tuyén cé. thé xem
nédn dft ing x& nhu mdt vat thé “dan hdi-déo™.

Trong giai doan nay, néy vﬁng bi€n dang chdy déo con di bé so véi
toan nén, xem xét mét cdch gdn ding thi nén d4t cé thé tuong ddng nhu
“?at lidu dﬁn h8i”. Chinh trén co sd nay QPXD 45-70 vh 45- 'i"B clia Viét
Nam dé nghij si dung tai t-rn;mg tdc dyng Ung véi viang bién dang déo phﬂt.
trién, tinh ti dﬁy dién chju téi xuﬁ'ng mdt 49 sdu bdng Y% bé réng dién chiu
t&i, nhu sic chiu tdi ciia nén d4t.

B
Jrf[ +Dp + )
4 Y {89 +I.'.f+'r

col g+ ﬂ}—% =5

L -

Dé tién viéc sit dung, R* dugce vi€t dudi dang
plr ERE e m{ABT.*BDJ.?‘-p-_Dc’E} theo QPXD 45-70 (2.5)

R* =m|

hotic p“ SRy = %‘-{ABTH_# Bﬂfﬁ; +Dcy;)  theo QPXD 45-78 (2.6)
trong d6 p* - 4p lyc & ddy méng
Cdc hé 84 sic chju tdi A, B, D tham khdo chuopg 1 o TR
_ BonnﬂcwndwngSPmmmdmmmnggéndﬂ,cdm&mm
pén 44t nhy mot vat thé “dan hdi-ddo 1y tdng”, d0 lin cla nén do énh
hyimg sia s di chyyén ngang cia céc hat dft ma khong phdi do sy gidm
b4 868 rdng, Sdc chiu tdi cye han Py, cia 44t nén cé thé udc lugng theo cdc

tée gid didtrdn gidi thigu trong chuong 1.
Design By haughtycool
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Céc phuong phdp tinh nén theo trang théi cutmg 45 déu dya vio dng
suit cho phép g, duge suy tir sde chiu tdi cyc han P,
P . V(-
9 =F—“"-—l§, véi p, =q. =--’;i;-..!-t'.l‘l-l:r,u"-",= +gh,
hodic sic chju tdi theo 4§ lin quy djnh suy tir cdng thié tinh lin cia lf
thuyét bén khong gian dan hdi tuyé&n tinh

n.P_ S E |
= bam{l—v )
duge suy ti cong thic S= e '“—“1;1*”' :

véi S, 1a 46 lin cho phép
Khi méng chi y&u chju tdi ngang H s2 phdi théa didu kign
H-S{%; vOi Ty - khd pang chiu tdi ngang cyc han céa nén va ¢6 thé
¢6 dugc tif thi nghiém ban kéo hidn trudmg hogc ti thanh phédn ndm ngang
clda site chiu tdi gidi han tdc ddng xién.
T4

A 3

Lo

Hinh 2.11; Quan hg dp lyc dilng va ngang cia thi nghifm
ban kéo hidn truong

Do dd sic chiu tdi tiéu chufn R* cia d&t ndn duge tinh vdi cdc gid trj
bé cia c¢”, ¢ va ¥, hnﬁcﬂnﬂiadﬁnéndmﬁnhvd} cdc gid tri bé ctia ¢y,
o va m duge théng ke tit cde chi tidu rigng cla mot don nguyén dja chdt
theo phuong phédp binh phuimg vye tifu vdi xde sut tin efy @ = 0,85. Nfu
che chi. tidy, risng chéng ot c,. ¢ c6 duge tix thi aghidm cidt trve tidp, thi
nghiém nay khéng kiém tra duge dp lys, mudc 15 réng trong qus srinh cét va
c, ¢ duge vé trong mat tdng (EgosEHt)thiEnkophdn ma sdt dudi ddy méng



92 Copyright By Focebk.com CHUONG 2

%bﬁ\ﬂ, nén tinh véi trong luong riéng bdo hda.

Néu tinh sitc chju tdi vao giai doan tic thdi (short term) ngay khi hoan
tdt cong trinh, nén d4t chua kip tho4t nudc 16 réng théng du, dugc tinh vdi
cdc gid tri ¢ @uu cla phuong phdp cdt nhanh khéng cd két, véi phuong
phédp nay trong lugng don vi thé tich cla dit nén 14 ykhéng xét luc ddy ndi
Archiméde lén cdc hat.

Trit dat cdt sidc chiu tdi tiéu chudn R” duge tinh véi trong lugng don vj
ddy ndi cia nén cdt, ¥, vi hé s6 thdm cla c4t rat 16n nén ngay khi hoan t4t
cong trinh dp lue nude 16 réng thang du Au (do tdi cia céng trinh gay ra),
phén tdn hdu hét. Théng thudng vdi dat cdt, két qud cdc thi nghiém cdt
nhanh trén méy cﬁt truc ti€p c¢6 cung két qué v4i thi nghiém cé két -
thodt nude.

Bude 2: Kiém tra bién dang ciia nén hodc d6 hin & tAm méng, S,, di
nhé dé khéng can trd viéc sit dung binh thudng cia nha va edng trinh, hofc
trdnh gidm tinh bén vitng l4u dai cia céng trinh. Déc biét 4o lin léch gia
cdc méng hodic géc xoay, i, clia mot méng ciing phai did nhd dé khéng géy ra
ndi lue phu nguy hiém cho két cdu céng trinh.

Sn = Sg;, va i £ !:H,ﬁ (2.7)

Céng viéc tinh todn lin cta nén dude dua trén co sé cia bai todn
Boussinesq (co sd 14 bai todn dan hoi) dé xdc dinh ving bién dang lin dudi
ddy méng, nén didu kién p* < R" la diéu kién cdn cho budc tinh todn nay.
Tinh todn dd lin cia nén d4t cé thé tién hanh véi phuong phdp téng phén
td va dp dung cdc dang coéng thic sau .

S=Es,- ZE;',,:‘*'# s=;aa.-ap,-f:,-; s=§, 5Pk
véi B = f“; 2.8)

Ba céng thifc trén duge tinh todn véi dudng cong e - p clia thi nghidm
nén cf két.

Ho#c tinh d§ lin theo dudng e - logp (hay e - logo)

Poi +AD;
S= H; log —2——L
Z.H-E T Poi

=1
tham khdo chi tiét § chuong 1.

Véi phuong phdp todn tinh theo trang thdi gidi han vé cudng ﬁ
khong cdn ki€m tra buéde tinhotofmdgrivironay. : ;
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Hinh 2.13: So d6 xdc dinh ving nén lin dudi ddy méng
Budc 3: Tinh bé ddy méng h
Bé day mdng & duge ‘chon sao cho méng khéng bj chén c¢ft xuyén
thing qua. Néu méng did ddy, thuc nghiém“ cho thdy méng bi choc thing
theo hinh thép cut m#t dinh la chan cot hodc ddy céng trinh, géc lan tda
ing sudt nén ol géc cing ciaa vit lidu lam méng. Géc eding cia bé thng 1a
45° cia gach la 40 dén 42°. Néu nhu méng bi xuyén thing tit ddy méng
theo thdp xuyén ma mat nghiéng cia thép hgp vdi mat ngang mét géc 45°,
nhu trong hinh trén ta cé lyc gdy .tqzén thing bang véi dp luc ddy méng p*
nhén véi phdn dién tich ddy théng nlim ngodi thdp xuyén.
P = p" .Sugosi thip xuyen = (0% b, + 2h)*].p" (2.9)
Luc chdng xuyén thing biing vé} tich s& cda sic chdng kida-bé tong va
dién tich xung quanh ctia "thﬂp :uyéli tinh todn".
P.. = 3/4 [Ry . Srung quanh cia thdp suptn] # 0,76.Rul4(bAh R, (2.10)
Véi chtélrddy lamvige: h,=h -oy
trong d6 a; - 16p bé t&ng b&% vé Lh&p ddy mﬁng
R, - side ch¥ng cdt cda bé tbng mdng.
Thdp xuyén ﬁtlh toén duge chon gdn ding bhngdien tich xung quanh

cﬁakhd'l&pphmgcgnhb + h,'va ddyh,..
Design By haughtycool
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Hinh 2.13: So d6 xdc dinh bé ddy mdng
Bude 4: Tinh c6t thép trong méng
Xem miit Il nhy la méit ngam, moment tdc djng lén mit nay la
« (b=b,) bb-b,) _ pub{b.—b,}’

M; ;=p
i st - (2.11)
M&hﬁtﬁ@dnm&dmmmnhmmmgthm;hdﬁngm
M M
P = L - I-r (2_12]
"R, Yh, O09R, h
! ; I i0,5{b-
4
C) b
_______ /
'I
IlIiIiIIIII 3
[
] Bé tdng dd 4/6 méc 50-100 ddy 100, gia
3 ; vli'trﬁnhl.raﬂ?pha"d!y
- C4t 16t dy 100-200, gid vai trd bién
| ;h. Ih mrmmﬁnmwmmmn
A . e omg -

Hinh 2.14: So d6 tinh c6t thép trong méng
Design By haughtycool
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C8t thép ciia phuong con lai duge tinh va bé tri tuong tu.
Vi dy 2.1. Thift ké méng ndéng, dudi chan cdt c6 kich thude
300mm x 300mm, ti€p nh§n mét tdi ding tdm N* = 600 kN. P4t nén cdt
chat trung binh, ¢ khéi lugng thé tich ty nhién la p = 1,8 T/m® hay trong
lwng don vi thé tich y = 18 kN/m’ (xem gia tdc trong trudng g = 10 m/s? ).
Thi nghidm c#t nhanh khong cf k&t cho géc ndi ma sdt, trong thi nghiém
cllt truc tidp. ' .
@ = 30°, lyc dinh don vi ¢ = 0. Hg 38 Poisson p = {13{1
Muec nudc ngdm & d§ sdu —10m, ké tir mit 44t ty nhién.
Méng dugc diic bAng bé téng méc 300, c6 R, = 13 MPa va R, = 1 MPa.
Cot thép trong bé téng méng la R, = 210 MPa.
K&t qua cdia thi nghiém nén cf k&t dit nén trong bang sau
kp e p, kPa 0 26 | 50 100 | 200 | 400 | 640 | 8OO
H§ 58 rdng, o 0,879 | 0,869 0,855 | 0,831 0.8 0,785 0,77 0,757
Két qua trén duge vé trong hai gidn 48 e-p va e-log(p) bén dudi
Gidi. Bai todn s& dugc gidi theo trang théi gidi han bién dang cho nén va
trang thdi gidi han cudng d§ cho méng.
Ta c6 thé tudn tu tinh todn theo bdn budc nhu sau:
Bude 1- Kiém tra nén cdn lam vidc nhu vat lidu “bign dang dan héi”
véi didu kién R" 2 p* |
Chon 43 sfu dat méng 1a 1,5m. Chon thi méng vudng canh b = 2m.

Ap lyc tai ddy méng
(o

N 600
e Dy =——+22 1.5=18
P 2 + Y Dy e xI10x1.5 3 kPa

Sitc chiju tdi tiéu chufin ho#ic sic chiu tdi tinh todn theo trang thdi gidi
han 11

p < R* =m(Aby+BDgy +Dc*)= Ry =%ﬁg‘[ﬂb‘m +BD¢yy +Deyy)

m; = 1,3 ; ma = 1,1 (gid sit 12 nha tuong d6i manh L/H > 4)
k. = 1 vi sit dung tryc ti€p céc k&t qua thi nghidm ddt trong phong.
Né&u tap hop céc gid tri {tng sufit cit c6 dd phan tén that bé c6 thé chon
@ = gu=30°=A=115 B=559 D=195.
1, 3:-:1 1

Ry = (1,15x2x18+5,59x1, 5x18) = 289 kPa > 183 kPa

nén cdn hoat dﬁng nhu vat thé “dan h&; dé c6 thé€ sit dung cdc két qua cia
Design By haughtycool
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bai todn Boussinésq nh#m tinh todn truémg ng suft trong nén dét bén
dudi mong.

Budc 2 K.-.ém tra d4 bifn dgng ctia nén théng qua L lun tai tAm mﬁng
Aplm:gﬁylﬁn&taltﬂmdﬂymﬁng o
P =p*—h =183 - 13:-:15 1EEkPa

Ul-ua nén thanh cdce 16p phén té dﬁy 0 5m ldp b&ng tinh lin cdc l6p |
nhu sau

z o ve az ot | - .'
Lép | Piém T | % ; Pu (™ ey L)
() e (wPa)-| (kPa) : e {cm)
o | o o | v | 188 | 27 170. | 0.86 -
1 31,5 08 | 1,75
 -loss| - e 5 |..§.
1 05 | 026 | 140 .| 36
. . e T .: . . ﬂ.&ﬂ
2 e —| 40,5 | 185 | 0.86 1,53
| 089 P il
2 1 05 | 109 | 45 :
s valr =) sl s 0.85 | 0,80
3. ; : : 49,5 | 146 | 1,19
0.54 2 8
3 15 | 0.75 1 84 54 |— :
: 130, | 0.84. | 0.81
4 58,5 - ' 0,87
0.38 5 5 3
4 2 1 80 63
6 083 | 081} -
5 875 | 120 0,63
: g 6 | -
5 25 | 125 | 028 | 45 72
' 0,83 | 0,81 I
6 — 1 76,5 | 114 0.44 j
| 018 i 4 8
6 3 1.5 p 30 a1
. : 112, 081 | -
T * 85,5 0.83 0,30
0,15 5 9
T 3,5 1.75 24 aD
4 : 115, | 0,82 | 0.84
8 04.5 0.22
0,11 5 6 8
8 4 2 18 99 :
B 103, 0.82 | 0.81
9 s : 118 | 0,14
0.07 5 2 7
g | 45 | 2.25 : 11 | to8 -
4 = T,0fcm

NhuvﬁyS:'?D?cm-:B, -.ch théa yéu cdu bi&n dang.
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Buge 3: Tinh bé ddy méng h

Chon thi bd didy méng la h =

h, = 40 — 3,5 = 36,5cm

103cm

_______________

Hﬂ

e L LT

—— o w m wmk Ak T =

L

b
bl

I’ L |

1—-—-——-1‘.*“---— ==

---------------

__________

e e e TR T e e

Hinh 2.17: So dé tinh én dinh xuyén thing mong

Ap lire tinh todn & ddy méng p“

LU'C gﬁ}r Kl,ljl’éll th'-"ﬂg Pﬂ = F" . Snganii thiip xuydn

P, =210 kPax(2x2mx 0,485m + 2x1,03mx 0,485m) =

Luc ching xuyén

P,.=3/4[R:.S

xung quarnh cidg thdp :uyim-’l

#0,75.Rifd(b. + hh,] = 0,75x 1 MPax 4% (,665x 0,365
= 0,728 MPa = 728 kPa > P,, = 642 kPa thda yéu cdu chéng xuyén thing
Bude 4: Tinh et thép trong méng
Xem mat 1-I nhu 14 mit ngam, moment tdc ddng 1én mit nay la

My

= p".0,5(b — b Jb(b -

b)/4 = 0,125p"b(b - b.)

40 cm va 1ép bdo vé 3,5 cm, nén

A R e g

_____

* = 1,15x 183 = 210 kPa

642 kN

= 0,125%210(kPa) x 2m) x (1,7m)" = 151,7 kN.m
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Dién tich c6t thép cAn thiét
e M; o My r _ 0,1517 MN.m

= = x 10%em?® = 22em?
R.yh, O089Rh, 0,9%x210 MPax0,3656m

Chon 11 @16
Tuong tu ta cé cot thép theo phuong II-IT .

16 a190

Bé tdng d4 4/6 mac 75 ddy 100

365
400
s o o §F o ¥ ]-/!_ l..I 1 ;

B B R T AR T P TR SRR, Cét 16t ddy 100

Hinh 2.18: So dé bé tri cét thép trong mdng

2.3 MONG DON CHU TAI THANG BUNG LECH TAM NHO

Tuong tu nhy méng chiu tdi ding ding tdm, méng néng chiu tdi thing
ding léch tam cdn mat s& didu kién sau

1- D€ nén con hoat déng dan héi cdn co
Mg

p* < R* =m(ABy+BD;y +Dc")=Ry; = (AByy; + BDgYy + Deyp)

e

::“ <] QRh = _I, 2m(AB‘]'+ BDITI' +DCPE] = 112R“r = dict e {ﬂBTﬂ +BDfT}f + DC”:I'
o
Ic
P, 20 hofic véi mot 86 cong trinh c6 cdu chay LBt >0,25 (2.13)
MR

2- Cdc diéu kién bién dang giot han
S,ﬂu& = Sa; ig.h 21 {214]
Véi géc xoay i, hay i theq&gﬂﬁ% H’a&&ﬁ{% dai chia méng) va goéc xoay i,
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hay i, phuong x (truc ngén cia méng) duge xdc dinh theo phuong phép téng

; AS
phén t8 véi cong thuc EJ,:?E va i,=‘53=
'y
Hodc duge xdc dinh theo phuong phdp 16p bi€n dang tuyén tinl
i _1_“2 N €y
CE (b2
v
vk PR Y N e,

Céc ﬂiéu kién céin cho két cfu méng gdn tuong ty nhu trudng hop tai
ding tdm nhung tinh todn vdi phén luc ddy méng phan b8 khéng déu dang
tuyén tinh duge gidi thiéu trong vi du 2.2 bén dudi.

" e, = MJ/N
w \

2
2

T
af
!

= M
‘!- - £ EE £y

I
N S :'
Eﬂr
L -
Tl ML oo Ll
i N y
B, ]
—
B

Hinh 2.19: So dé tdi lgch tdm tdc dong lén méng don

Bute 3: Tinh bé ddy méng A, tdi léch téim mdt phuong
Véi chiéu ddy 1am viée b, = h ~ a, , trong d6 a, la 16p bé téng bao vé
thép ddy méng. R, sic chong céit ciia bé tdng méng.

Thédp xuyén tinh todn dugc chon gin ding bling dién tich xung quanh

cta khéi lap phuong canh b, + A, va ddy A,
Design By haughtycool
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T T T e T 70
P
[ 3 -
r e 'y Mat xuyé&n chéng tinh toan
L “hn
I fo.o
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u_ ______ £ 'r- b=+hﬂ
¥

Hinh 2.20: Mgt xuyén thing nguy hi€m cila mong chiu tdi léch tam

Cung nguyén tde tinh todn nhu trudng hgp méng chiu tdi ding tadm,
nhung do phdn lyc ddy méng phan bd khéng déu, kha nang méng bi bé gy
¢ khu vyc phan lyc dd4y méng cyc dai nhiéu hon, nén cdn tinh todn véi mét
mét bi xuyén bét lgi nh4t thay vi tinh cho ca thdp xuyén thdng.

Py = [0,5(b + b, + 2h,)%0,5(b ~ (b+2h,)]X 0,5% [Dre + pi) (2.15)
Luc chéng xuyén ciing chi xét ing véi mot mit cia thdp xuyén quy uéc.
Pex = 314 [Ru . 8,50 mat bin cuic thap suyend # 0,75 RbBe + ho)h,] (2.16)

Vi dy 2.2. Chén cjt c6 kich thuéc 300mmx300mm, ti€p nhén mot tai thdng
diing N* = 600 kN ¢6 dd léch tam e, = 0,1m, e, = 0,15m, d4t nén va vat lidu
lam méng c6 cing cdc di kién vdi vi dy 2.1.
Giai

Buéc 1: Kiém tra nén cdn 1am vigc nhu vt liéu “bién dang dan héi”

Chon kich thuéc méng nhu trong vi du 2.1 nén sic chiu tai tiéu chudn

R" = 289 kN/m?
Ap lyc 16n nhét va bé nhét & bién d4y méng

Nie e, Ge, 600 6x0,1 6x0.15
= I+—2+— " y4y,.D, = 1% —+ ! +2,2x10x1.5
P = U2, B, W Tt 2

Prax = 295,56 kPa < 1,2 R",1,2289 kN/m? = 346,8 kN/m?
Pmin = 70,6 kPa > 0 '
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Céc diéu kién trén théa nén c6 thé xem nén cdn hoat ddng nhu vét thé
“dan hdi” c6 thé sir dung cdic két quéd clia bai todn Boussinesq dﬂ xdc dinh
trudng ing suft trong nén bén dudi ddy méng.

Bude 2: Kiém tra d) bién dang cia nén
D liin tai tim d&y méng, nhu trong vi dy 2.1
S, = 7,07em < S, = 8em
chungtadédingnh#nLh.(]rdblﬁchtﬂmmmt&:thﬁngdlmgchllhnxmyméng
Vhd{;mynhmﬂnglthmhmphmd@cﬁnhtheamicnﬂngthnkm

_I- p e, 1—0.3’ 600x0,1
kr( f T

bt §

2

e, _1- 03’ 600x0,15
b.'l'

= 0,0011 rd< I, = 0,2%

. I-p
by = E

2 N
2

Théa yéu cdu vé gidi han bién dang. Nhu vy méng c6 kich thudc 1a
2mx2m, chiéu sdu dit méng la 1,5m.

Bude 3: Tinh béd ddy méng A

---------------

jhr
D
Dl
---------- A
Lt A
8y | .
N s P
I «d a » I
I‘r yoe——- i
1 1
1 1
R, A e ———— -I
T P - 1
he = 55cm ., u‘:
LE T irrrr"--—-------‘
c B ¥eeeeeemceeemnnne .

Chon thi bé ddy méng la A = 50 em va A, = 50 -5 = 45cm
Design By haughtycool
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Cé thé xdc dinh ng suft tai mét diém M bat ki dudi ddy méng theo
céng thuc sau

Nte M¥ pgee | N* (N"e )x (N“e ¥y

" _ ¥ X - x /M -

p =n + + +T,5Df =n + + +mﬂr (2.17)
[ F W W ] F bxbf bybf

¥ X
12 12

ho#ic xdc dinh img suft cuc dai cue tiéu & cdc diém géc méng theo cong thic
quen thudc nhu sau

te fc fe
o N 6N EﬂiE{N:‘}+ﬂiﬂf]

F b bl
v6i hé 88 vugt tii n = 1,15 = Paa) = 340kPa, pypy = 236 kPa, pm = 185 kPa
Pminicy) = 81 kPa , pepy= 209 kFPa, pyy = 313 kPa
Mat thdp xuyén nguy hiém nhdt 12 adAD, didu kién cd4n bing ching
xuyén thing la

max: min = ﬂr[

Posiad) > Petiay
0,75Ri(®: + hodho > p'wbdlb, — (b+2h )] |
vdi mdng ddy 55cm, 16p bdo vé 5em, A, = 55cm, bé tdng mdce 300, ta cé

P =1/4ps+ pa+ pp+ pp) = 275,56 kPa
0,76x 1000x (0,3 + 0,650,655 > 275,6x 2[2 - (0,3 + 2x0,55)]
405 kPa > 330,6 kPa théa diéu kién chéng xuyén

Bugc 4: Tinh cét thép trong méng

y

4
E
:
(]
:
:
L]
]

Pz

0.5(p; +pg)=133kPa

EEé kPa

c B

Prmaxia) = 340kPa, pyy = 236 kPa, pg) = 185 kPa
Pminicy = 81 kPa , pp = 209 kPa, piy) = 313 kPa
Xem mit II 14 mit canh cdt song song vdi AD nhu I1A mit ngam,
Design By haughtycool
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moment tdc déng 1én mit nay 1A
My = Punb, Xy - b,)/2 X(by— b.) |4 + Pruastiry X byX(B, — b)/2x(B, - b)x2/3
= 222xb,x(b, — b,)/2x(b, — b.)| 4 + (288 — 222)>db, (b, - b)[2x (b, ~ b.)>2/3
= 222>2x2 - 0,3)/2x2 - 0,3) /4 + [ (288 - 222)x2x2 - 0,3)/2]/2x2 - 0,3)2/6
= 1604 + 31,79 =192,2 kPa
s M;_; tl M;_, " 0,1922MN .m
°"R.Yh, 09 R, h, 0,9%210MPax0,55m
Chon 10 916 = $16a190 |
Tuong ty ta tinh cdt thép cho phuong II-1I .

2.4 MONG DON CHJU BONG THOI TA1 BUNG, MOMENT VA TAI NGANG

Khi moment va lu'c ngang téc &'ﬁng l1én méng tuong d8i nhé so véi lyc
ding, méng ¢6 khuynh hudng trugt phidng, hé cin bing cia litc clia méng

x10%cm? = 18,5¢m?

nhu sau
N'" va M} cén biing véi tdng phén lyc d4t nén p, duge tinh todn nhu

méng chiu tdi léch tdm va ki€m tra an toan chéng trugt ciia méng theo didu
kién sau ' :
H" cén bling véi téng luc chéng ¢dt ddy méng sxF

HY <sxF = (p" xago + ¢)xF = N'xtgop + cxF (2.18)
by N
B
. v \NM
H (1 N
'.‘Il.. b
: _ S . . .
Hy % ‘_ & +*_'"T T—]-«l-«u—ql
] :
il 2 w, I=: Priin : Praax

Hinh 2.21: So d8 phdn luc nén khi méng chiu tdi ding; ngang vé moment
Do dé, ngodi edc bude tinh todn nhy bai todn méng don chju tdi thing

dimg léch tdm nhé cdn kiém tra thém diéu kién 6n dinh chéng trugt ngang.
Design By haughtycool
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2.5 MONG BON CHJU TAI THANG DONG LECH TAM LON (MONG CHAN V|T)

Tir didu kién p, 20 do d4t nén khéng c6 kha nang chiu kéo,

Va cong thie xdc dinh 4p lue bé nhét & ddy méng khong xét 4p lyc ddt
ddp trén méng (Anh hudng d6 sdu chdn méng). -

. Khi léch t4m mét phuong theo canh dai !

e =n(”" _5‘”“fr>]= o (1-%)

F bi® F [
ép luc ddy méng bé nhat c6 gia tri 4m khi @9 léch tam ¢ 2 (1/6)
+ Khi léch tdm hai phuong

oo N©_6(N"e,) 6Ne)) nN“( 6Ge 6e
g e F 2 bz | F G

dp luc ddy méng bé nhat cé gid tri &m khi chi cdn hodc d§ léch tdm theo
phuong canh dai e, = (1/6) hosic d§ léch tdm theo phueng canh ngin
e, = (b/6) va cde cdp gid tri (e, e;) tuong img diéu kién rang budc trén.
Trudng hop nay thudng duge dinh nghia la méng léch tadm Idn.

Cé hai c4ch tinh todn loai méng nay:

- Ho#c phdi hop véi cdc méng 14n cén bing cdc ddm mong dé khit 4}
léch tdm lén.

Hinh 2.22: Mong phdi hop

Khi ¢6 tai Q léch tam tde déng, dp luc ddy méng phén bd tuyén tinh
thec dang sau

=84+ M
1TF*W
Néu méng dang chit nhit canh B, L 49 léch tam e = M/@Q thi
=t 9€ 2.19
2 BL[“B] e

Vi d&t khong chiu kéo nén dp luyc d&t ddy méng thudng dugc gitt cho
> 0. Va thyc t& khi tdi dat léch tdm phdn luc nén khong tuyén tinh ma
thay d8i ddn sang dang yén ngua, rdi chuyén ddn sang dang parabol khéng

ddi xiing, 4p luc ddy méng gidm dén vé khdng & bién dp lye bé.
Design By haughtycool
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- Véi nhﬂ:n,g nha xiy r:hen,
d6 léch tAm r&t 16n (méng chén
vit). Trong trudng hgp nay, dp .
lyc ddy méng phdi tinh todn cé i
ké dén sy lam viéc déng thdi o
gidla méng cdt va két cdu bén 7
trén ciing nhu d¢ lin cia méng. |
Thyec vay, theo H.2.23, néu xem
xét cot AB cao h dit trén mdt ' \L
mong ky hiéu CD, canh 14n lugt '
la @ va b nhu hinh vé. Ddu A ,
cda ¢t ndi vao ddm & A, chi cé
chuyén vi dimg do 46 lin cua \

N

méng. Pidu nay chi théa man
duge khi tai A l1a tua don theo
phuong ngang. So dé phdn luc nén lén méng chén vit

Cot tiép nhén tai @n va
truyén xudng méng. Gia sit phdn lyc nén c6 dang tu}ré'n tinh, téng phéan luc
nén dit cdch truc ¢t e. Phdn luc H thee phuong ngang phét sinh tai ddu
cdt A duge can bing vdi lyc ma sdt giita dat nén va ddy mdng‘, theo dléu
kidn cén bing theo phuong ngang.

Phuong trinh cin bing xegy quanh B cé dang

Hh = Qe

Phuong trinh cidn bding xoay nay cé hai 4n s6, H va e.

Dé gidi bai téan cdn c6 phuong trinh phu theo bi€n dang, Vi ¢dt ngam
cing vao méng nén géc xoay cuia cot bing vdi gée xoay cia méng. D€ xdc
dinh duge géc xoay ciia méng, gid thuySt nén tudn theo ly thuy&t dan héi
tuyén tinh Winkler. P$ lin tai hai bién méng C va D 14n lugt 1a

Il

o

trong dé k - hé s& nén.

We-Wp _9¢~49p
b kb

Géc xoay cua méng la 9, =

Design By haughtycool
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@n
T«

Hinh 2.23: So d8 mdéng chdn vit

Nhung méng c6 dang chif nhédt kich thudc axb cé tai thdng ding tdc
ding léch tdm e nén

_ Q(, 6(l-e))
e axb I+ b
L 4
__Q(, 6U-e))
9 = m-cbkj b
4
. 12Q(1-
Nhu thé Qc —9p = M :
ab
2Q(l-
va b 2280 ) 3E}
kab
Mt khéc géc xoay chén cft do moment tai B: Mp = Qe = Hh ¢6 dang
Bs Mph _ Qeh
B~ 3EI ~ 3EI

trong 46 E - module dan hdi bé téng va I moment qudn tinh cft

Vig, =6z Nén Design By haughtycool
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12Q(i-¢) _ Qeh
kab®  3EI
e B
1+ kab’h
36 E]
T e tinh duge suy ra gc va gp bdi cdc bidu thic trén.

~ Tir 46 suy ra e

1]

(2.20)

Cing nhu lue H = &Qefh

Néu mdt trong cdc luc trén bi Am, phdi tinh thém va hé cdn bing
trong luong méng va dit trén mﬁng aé khif cdc luc Am dé.

Thuc t&, cft ngam & A thay vi tua don. Cé thé€ thuc hién cdc phép tinh
trén véi chidu cao tuong duong cia cdt 18y bing 3/4 chidu cao thyc cia cot.
Trong mei trutrng hop, ct phai duge tinh todn d€ chiu duge moment udn do
lue H.

Théng thudng, 4p dung ly thuyét nﬁjr sé& cho dp luc nén lén d4t nhé
hon khi khéng xét su lam viéc déng thoi r:uag_nlﬁt. Nhung d€ c6 thé 4p dung
duge Ly thuy&t nay luu ¥ cde lisn k&t ddu cot phai di sic tidp nhén luc H.

2.6 MONG BANG DUGI TUONG CHJU TAI THANG DUNG -
PHAN LUC NEN PHAN BO TUYEN TiNH

Tinh todii méng bing dudi tudng chiu lvc thdng dimg trong nha dén
dung, nha céng nghiép, d& dang nhén thdy rling do dé cing cia tudng ldn
(doc tryc tudng) nén méng khong bi udn doc theo tudng hosic d4 udn nay
nhé c6 thé bé qua, trir trudng hop nén dat khéng déng déu c6 thé phst sinh
lin léch 16n giy néi luc ddng ké trong bdn thin tudng.

V6i tudng chi chiu tai ding doc tryc ding t4m, cdng vide tinh todn nén
tdng, theo trang théi giéi han II, duge tién hanh véi mdt mét dai tutmg gdm:

+ Kiém tra dp lyc ddy méng sau d6 tién hanh tinh lin va so sénh vdi
d¢ lin gidi han, ndu tinh todn theo trang thdi gidi han vé bi&n dang.

p" S R* =m(ABy+BD;Y +Dc")theo QPXD 45-70

hotc  p* <Ry, =£‘%$£{ABTH + BD;Yy + Deyy theo QPXD 45-78
'Irﬂ Sﬂ 533’&

« Kiém tra 4p luec ddy méng so véi sic chiu tdi cho phép cla d4t nén,
ste chiu tdi cho phép nay duge chon 1A gid tri nhd gilta hai gid tri tinh theo
sife chiu tdi téi han cia dat nén v6i hé s6 an toAn FS = 3 va sidc chju tdi

theo d¢ lin quy dinh theo 1y thuyét bdn khdng gian dan hdi tuyé&n tinh.
Design By haughtycool
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CopyHeRtBy-rotebieem
F, < vb
G =g’ VO Pur=Que="3-Ny+cN, +qN,
S, E o pba, . (I-v)
va = 2 duge suy tir cong thic S= =
bulm':l-\"z} = . E

Véi tudng chi chiu tai ding léch tdm va c6é tdi ngang, céng viéc tinh
todn nédn tudng theo trang thdi img sudt cho phép hoic trang thdi g‘nﬁ: han
thit nhat duoe ti€n hanh vdi mdt mét dai tudng gém cdc bude:

+ Tinh én dinh tfng thé theo mit truct cho trudc theo phuong phdp

ph4dn ménh.
« Tinh én dinh chdng trugt va chéng lit cia tudng
FS = Wigop+ch
H

trong d6: FS - hé s8 an toan chéng trugt; W - trong lugng tudng
B - bé ring tudng; H - luc ngang tinh toédn tdc djng 1én tudng.
Dudi ddy la mét vi du tinh tudng chiu luc trong nha nén tinh theo
trang th4i gidi han vé bién dang.
Vi dy 2.3. Thiét k&€ méng bang dudi tudng ddy 300mm, tifp nhdn mjt téi
ding tdm N* = 300 kN/m dai. Cdc diic trung clia d4t nén va bé téng méng
ging nhu vi du 2.1.

Gidi

Budc 1. Kifm tra nén cdn lam viée nhu vét lidu “bién dang dan héi"
véi didu kign R* 2 p~
Chon d6 sdu dit méng 14 1,6m. Thir méng bang canh b = 2m.
Ap lyc gn diing tai ddy méng
Nt 300

te
=— D= —+22x10x1,5=183 kP
P 7 FYelr=7+2.2x a

Sitc chiu tdi tidu chudn hodc siic chiu tai tinh todn theo gidi han II
p‘k < th = m(A.BT'i"BD.rT' 'i'Dﬂm:l = RII =

T2 (AByy +BDy Yy + Deyy)
L
my; = 1,3 ; ms = 1,1 (gid si 12 nha tuong doi manh L/H > 4)
k. = 1 vi si dung truc tigp cdc k&t qua thi nghiém dat trong phong.
Do tdp hgp cdc gid tri ing suft cdt rat it phén tdn nén
¢ = ogp=30°=2A=1,15;8B=559;D =795

13}(1 {
Ry =

Thada, cé thé xem nén huatﬁl? augﬁ’tt th€ “dan héi", c¢6 thé sit dung
cde két qud clia bai todn Buussmesq dé xac ;nh trudng ng sufit trong nén

(1,15%x2x18+5,59%1,5x18)=289 kPa > 183 kPa




110 Copvriaht By Focebk.com CHUONG 2

dudi méng.
Ta nhén thdy siic chiu tdi cia méng vudéng canh b vA méng bing ring
b ¢6 cung gid tri. Vi cong thite sdc chiu tdi duge thiét lap cho dién chiu tdi
hinh béng va sit dung tinh todn cho méng hinh vudng ho#éc hinh chir nh4t.
Bude 2. Kiém tra d3 bién dang cia nén théng qua d¢ lin tai tdm méng
' S, <83=8cm
Aplucgﬁylﬂntmtﬂmdﬁymﬁng pgt = p* - =183 -18x 1,6 = 156 kPa
Chia nén thanh cdc 16p ddy 0,8m va lip bdng tinh nhu sau

2 Oy Owm 5
Ldp | Diém (m) h Ky (kPa) | xPa) | . Pu | Pa LT oz (cm)
0 0 0 1 156 27

1 342 | 1807 | 0.862 | 0.803 | 25
1 08 | 04 0881 | 137 | 414 '

2 486 | 1671 | 0.857 | 0,808 | 2.1
2 | 16 | 08 | o642 | 100 | 558

3 63 | 150 | 0,850 | 0,813 1,6
3 2.4 120 | 0477 74 70,2

4 774 | 1434 | 0,840 | 0,812 1.2
4 3,2 16 | 0374 58 84,6

5 91,8 | 1448 | 0835 | 0.812 | 1
5 4 2 |o0306| 48 | 99

6 106,2 { 150,2 | 0,828 | 0,813 | 0.66
6 4.8 24 | 0,258 40 113.4

7 1206 | 158,1 | 0,822 | G808 0.6
7 5,6 28 | 0223 35 127.8

8 135 168 | 0,817 | 0,806 | 0,48
8 6.4 32 | 0,196 31 1422

9 = 1494 | 1784 | 0,813 | 0,804 | 04
9 72 | 36 o174 | 27 | 1568

10 . 1638 | 1893 | 0,807 | 0802 | 02

10 8 4 0,157 29 |1

. 8 =10,74em

e By haughtycool | -
Ghi chi: Chidu ddy nén lin ﬁﬂ'gq Il%ﬂ:?ltfgg %flog H, = 8m l6n hon chiéu ddy nén

lin dudi méng vudng chi 1a 4.5 m nhitf trane v A 03
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Budce 3. Tinh bé ddy méng h
Chon thir bé ddy méng 1a A = 35¢m va 16p bao vé 5cm, nén A, = 30cm

L

1

------------- -

B

25D, __Ih.: Eﬂcm[h = A5cm

L E L T T L T L T,

H-ITHHHH.H\;&“ = 183x1,15 = 210 kPa

ST

I

Ap luc tinh todn & ddy méng p" = np” = 1,15% 183 = 210 kPa

Tinh todn xuyén thing mét bén tuong

Luc gy xuyén thing P, = p" .S,04 thap suyen

P, =210 kPax(1mx0,55m) = 115,56 kN

Luc chéng xuyén P, = 3/4 [Ry . Snst mat cia thap xuyan]
#0,75.Rp[1mxh,] = 0,75%x 1 MPax0,3m = 0,225 MN = 225 kN > P, =115,5kN

Thda yéu cdu chéng xuyén thing

Budce 4. Tinh cét thép trong méng

Xem mét I-I, & chdn tudng, nhu 1a mat ngdm, moment tdc dong lén
méat nay la

My = p*[(b - b)[2K(Im)(b - by /4 = 0,125p% (b - b,
= 0,125x 210(kPa)1,7m)* = 76 kN.m
Dién tich c6t thép cdn thiét
- M;_; - M _ 0,076 MN.m
® Ryyh, 0,9 Rh, 0,9x210MPax0,3m
Chon 7@16 ciing la Id‘!lﬁ al40

Phuong II-II chi cdn thép cfu tao.

x10%em? = 13,4cm?

Design By haughtycool



Hink 2.24: Thép trong méng bang dudi tuong
Trong trudng hgp tinh méng tudng tuyét d6i cimg. Dida kién 4€ cho
trong ban than méng khong c6 ung sut céing la thép xuyén thing phdi phd
tram ddy méng.
b.+ 2htga > b (2.21)
vdi b, - bd ddy chdn cdt ho#c chan tudng; a - géc cing vit lidu lAm méng
b - bé rdng chan cdt; k, - chiéu ddy lam vigc clia méng.
Nhu viy trong vi du trén néu méng duge xdy bdng 44 chiéu ddy méng
phdi 1A :
P4 xdy cé géc cimg a = 42°
Nén 0,3 + 2h,1g42° > 2m
" 2-0.3
° " Dtgd2° | |
Trong méng néng don didu kién A€ tao méng cing cing duge tinh
tuong ty.

2.7 MONG EAHG DUGH cOT

Méng bing dudi cot phén nén tinh todn gidng nhu méng bang dudi
tudng. Nhung phdn méng do d§ cing cia méng hitu han nén cdn tinh todn
moment va luc cdt xdy ra trong méng véi cdc lyc chdn cht tdc ddng. Trong
diéu kién tuan theo gid thuy&t phin lyc nén phan b§ tuyén tinh, nén c6 thé
gidi moment va lyc cit trong ddm nhu trudng hep ddm trong co hoc két cfu
nhung 14t nguoc do phén lyc ddt ndn cé chiéu tir dudi di 1&n ngugc chidu vdi
trong lugng. Chiing t6i gidi thidu phédn tinh todn nay qua vi du 2.4.

Vi dy 2.4. Thiét k€ méng bang dudi bén cdt nhu H.2.5, tiép nhén cdc téi
ding tAm cdt 1 va cot 4: N* = 600 kN, ci}t?vh cft 3: N“ = 1200 kN. Kich
thuéc chén cft 1a 500mmx500mm.

Cédc déc trung clia d4t n%nSI'érﬁE}:%augﬁgcnﬁﬁng gifng nhy vi du 2.1,

= 0,95m
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Hinh 2.25: Mdéng bdng dudi cdc cét

Gidi

Bude 1. Kiém tra nén cdn lam viéc nhu vt lidu “bifn dang dan héi”
vdi didu kién R” & p*

Chon 4§ sdy d#t méng Ia 1,5m. Thi méng bing canh b = 2m, dai
I=12m.

Do d6i xitng nén téng hgp lye IN*. = 3600kN tdc ddng tgi tAm méng

Ap lye gﬁn ding tai ddy méng

Nt ' 3600
P =?+~mﬂ, T +2,2x10x1,5 = 183 kPa

Sdc chiu tdi tiéu chuffn hodc sic chiju tdi tinh todn theo gidi han II
pll't = Rﬁ: = m.{.&.ﬂ'r-l- .mr,r' -]-M]. o= Rﬂ =MIT"&FAB?II +B.Df‘f;; +D'|'.'H)
m; =1,8; ms = 1,1 (gid sif 1a nha tuong 46i manh L/H > 4)

k.. =1 vi sl dung tryc ti€p cdc k&t qud thi nghiém d4t trong phong.
Do t4p hgp cdc gid tri chi tiéu chdng cAt rit it phdn tdn nén

¢ = ou=30°=A =115 B = 559D - 7,96

Rﬂ_lﬂxl‘l

thﬁmmnﬁnhnqtd&ngnhuﬂtthé"dinhﬁt ,cﬁihﬂ:ﬁ'tﬁmgn&k&quicﬁa
bdi todn Boussinesq dé';:#dmhtrﬁnphgaﬂttmngnhdﬂﬁmﬁng

(1,15%2x18+5,69%1,5%18) = 289 kPa » 183 kPa théa, c6

Design By haughtycool
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e

Budc 2. K.lém tra 4o bién dﬂ,ng cda nén théng qua d¢ lun tai tdm méng
Sy < Sg =8 cm

Ap lyc gy lin py = p* - o = 1_33 - 18x1,5 = 156 kPa

Chia nén thanh cdc lép ddy 0,6m bén trén va lm bén dudi ciia ving

chiu nén va 14p bdng tinh nhu sau, tir vi d\lElva 2.3, ta con thé suy ra dé
liin cua méng bng vdi Hﬁr 8.

Budc 3. Tinh bé d&y méng h va bud‘c 4: Tmh cﬁ't thép trong méng
Téng lue tinh tﬂ&n tic déng lén cﬁt ja ! '
- ZN“-nW-llE[SDD+IEDO+120-ﬂ+EBD] 4140kPN
(hesﬂvuuttéln— 1,15) - ‘A
Ching ta cé thé gidi ndi lyc trong méng véi phﬁn Iiye ddt nén da xét
dén trong lugng d4t trén méng hodc véi phéan lqe rong Pre, trong vi du nay
duge tinh véi phédn lyc rong. ) T

Pret = ;iig = 172,56 kN/m?, theo truc méng ¢6 p,« = 345 KN/m dai
(A)BYOKN (B)1380KN - {C)1380kN (D)6BOKN
Sl 3,75m fhe 4m . 3,75m ’jﬁ,zsm
(> - X
o >
-
Pm ] Hﬁhwm

‘Lafe ciit V trong méng duge xdc dinh thea qua.n hé V f P d.t va gid
x
thiét lgc cdt dﬁt tgx tam cot, ta c¢6 lye cﬁt V tai tAm cﬁt ﬂ
x = (0, Eﬁm}_. Va— = 34b6x0, 25 86, 25 kN
x = {0,256m),: Vi = 345x0,25 - 690 = —603,'?5 kN
| Lm: cdt V tai tAm cft B

= (4m)-: Vp- = —603,75 + 345x3, 76 = 690 kN
x = (4m),: Vo= EQD 1350 _ —690 kN
Luc c&t V tai tAm cft C '
x = (8m)..: Ve = —690 + 345x4= 690 kN
© ox = (8Mm)y: Vo= 690 - 135%}_:-590 kN
Lyc cdt V tgi tdm cft D '

£=(1LT76m):. Vp = —690 + 345x8,75 = 603,76 KN
c=(1L75m)y: Ve 286348280 = -86,25 kN
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Canvriaht BaL Cacahlc cam
Sy —rim————

690 |
690

. 603.5
86,25 / | /‘
Vi ' Lyc cit
V' v (kN)
/ 86,25
603,75 J

680

690

| e
1,83m

Moment udn trong méng duge xde dinh theo quan hé co bén sau

= _

M= f'v" dx

xf
Moment tai A: M = 86,25x0,25/2 =10,78 kN-m
Moment cic dai giita AB: (603,75/2)(603,75/345) — 10,78 = 541,65 kN-m
Moment tai B: (690/345)X690/2) - 561,65 = 120,75 kN-m
Moment tai gida mong: 120,75 — 690x4/2 = 569,25 kN-m
Phén cdn lai duge suy ra tir dic tinh déi xdng cia méng.

541,65 569,25 541,65

/\ /\ /\ Moment M {(kN-m)
~7 \vd
10,78 \/ \/ 10,78

120,75 120,75

Tinh bé ddy bdn méng

Bén méng dubi hai chén cdt A vA D ndm & canh bdn méng, c6 kha
ning bi xuyén thing ldn nhat.

Nhim an toan cho bdn mdéng, lyc xuyén thing c¢6 thé duge chon bing
luc tdc djng chén cft P, = 690 kN

LIIC Ehﬁ'ng xuyén Pr:‘.r — D|T5H Rk {bﬂ+ ﬂrshu +'bc + hn + b;"' D,Ehﬂlhﬂ
P = 0,75xR; (1,5 + 2h.)A,

690 = D'T%s?g%%ﬁa%hg/ctogh“}hﬂ



116 Copyright By Focebk.com CHUGNG 2

véi bé téng méc 300 R, = IMN/m?
0,92 = (1,6 + 2h,)h,
Suy ra Ak, .2 0,4m
Ban méng dudi hai chdn cjt B va G, Iye xuyén. thing ¢6 thé duge chon
bding lyc tdc dong chan cot Py, = 1380 kN :
Lyc chéng xuyén Pf, = 0,75 x Ryxd(b, + hJh,
P =0, T5xRx2(1 + Zhh,
1380 = 0,75x1000x2(2 + 2h )4,
véi bé téng mde 300 R, = 1IMN/m*
0,82 =(2 + 2h 08,
Suy ra A, 20,35m

Téng hop hai két qui trén chon h, = 50cm chon ldp bau vé 26 cm va
duwdmg kinh thép eif dung 1a 25 cm. Téng chiéu day bdn 1A 0,6 m

Tinh e:-Jt thép trong bdn mong
Ldp thép bén trén theo phmg doc

Moment nhip 16n nhdt trong méng cé gui tri cue dai la: 569 25 kN-m,
chon thép nhém CII cé R, = 270 MN/m?
- M 569,25 il G B
= = =0,0047m* /m dai
K, 0.9R.h,  0,9x270.000x0,5 -

Chon thép $26a200 _

Lép thép bén dudi theo phuong doc

Moinent gdi 10n nh4t trong méng, ﬁi'chﬂn‘cf}t B v C c6 gid tri cuc
dai tuong dng la: 120,75 kN-m, théprnhﬁm CII ¢6 R, = .‘JTDMNIm

M 120,75
= A ={], 0010 fm
0.9R.h,  0,9%270.000x0,5 m? m b

F =

Chon thép ®14a250
Lép thép bén dudi theo phuong ngang
N&u xem mét canh céc ¢t theo phuong doc nhu mit ngam, phén luc
nén gdy ra moment, trén mdt mét dai, c6 gid tri sau:
M = 172,5%0,76%/2 = 18,52 kN mJ'm

M 45,52
0004
F’annh 0.9%270.000% 0,5 =0,0004m’

Chon thép ©12a250

Design By haughtycool
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252200 be— B - ;

. Hinh 2.96: So da dat -ﬂ:ép :rr.;mg méng bang dudi cde et
2.8 MONG BE THEQ PHUONG PHAP PHAN LI/C NEN PHAN BO TUYEN TiNH

Phuong phdp nay gém céc bude sau:
- 1- Sau khi c6 cdc Itc cét tit khung truyén xudng: Q;, Q. Qs Qs o Qp.
Thit chon méng b2 ¢6 kich thude L x B (H.2.27). Xse dinh tdng hop lue cde cot

Q=Q+ Q2+ Qg +.+Q,

¥ Y. L - L_ e
. [ | n
L
i . o
= m |
-F E D..
B

Hinh 2.27: Mong bé dudi cét
Kﬁcd;nhaplucdéyméngtmcécdlémﬂ B,C,D,. bhngphm:mgtﬁnha&u

Q M.‘I"x M.ry
=Xty
TR L

trong 46 F = BL
I, = (1/12)BL’ - moment quén tinh quanh truc x
I, = {UIML - moment quéa tinh quanh tryc y -
M, = Qe, - moment cda cdc lyc chén cft quanh trye x
M, = Qe, - moment clia P& CHEN ¥ quanh truc y
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e, va e, - 49 léch tdm theo phuong x va phuong y clha téng hop luc céc
Iye eft, duge xdc dinh theo toa dé x, ¥ cia céc cit.
_Qix; +Qox,+..+Qx, B

e, =—= g 3
: _ @y +Qoye+.. 4@y, L
¥ ] _6 : .”_2 2

3- So sdnh cdc dp luc nay véi sdc chiu tdi cho phép clia dt nén, khi
tinh theo Ung sudt cho phép, hodic véi R* khi tinh theo trang thdi gidi han
bién dang.

4- Tinh 48 ldn tai tdm méng ho#c dd lin trung binh clia méng, so véi
d6 lin cho phép S, '

5- Chia bé thanh nhiéu ddy theo phuong x va phuong y. Tinh két cdu
timg ddy vdi hai gid thuyét: hosc phén lyc nén 1a phén bd déu hoic phédn
Iuc nén phédn bé dang hinh thang.

6- V& bi€u dé luc cdt va moment cho méi day.

7- Tit biéu dé lyc cdt tinh bé day hoic chon bé day bé va kiém tra diéu
kién chéng cét. ;

8- Tir biu 46 moment, chon gid tri cuc dai va cye tiéu d€ tinh c&t thép
cén thiét.

Vi du 2.5. Tinh todn méng be 16,6m va 21,5m cé nhiing luc cjt trong hinh
bén dudi. Ung sudt cho phép cia d&t nén g = 60 kN/m?

Iy
Giai P Y
A G B! | C_0.25m
e £ ! * W—
400kN . ' EOEIHN ‘I 450kMN
; s @ rm
1500KkN | £1500kN |  1200kN
K| ’: u : 1
; * 0,44m :
- AEL I TR T . -
L=21,5m : T 0.im 1 X
1500kN | 1500kN i 1200kN 7m
L E B E W=
é ': im
400KN S00KN i 350kN
:I E "-I‘? i
¥ 1 H
F H E J 1D 0.25m
0,25m 8m : 8m 0.25m
- .
Design By haéigfnycool )
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Ap lyc ddy méng tai A, B, C, D, E, F.
-Q_iMJ"x iMx}'
F I I

oy

p:

F = 16,5% 21,5 = 354,756 m?

I.=(112)B L? = (1/12)16,5% 21,5 = 13,665m*

I, = (1/12)B° L = (1/12)16,5% 21,5° = 8050m*

Q = 350 + 2(400) + 450 + 2(500) + 2(1200) + 4(1500) = 11.000 kN

e, = (1/11.000)(8,25(500 + 1500 + 1500 + 500) + 16,25(3500 +1200+
1200 + 450) + 0,25(400 + 1500 + 1500 + 400)] — 16,5/2 = ~0,44m

M, = 11.000x — 0,44 = —4840 kN-m
e, = (1/11.000)[21,25(400 + 500 + 450) + 14,25(1500 + 1500 + 1200)
+ 7,25(1500 + 1500 + 1200) + 0,25(400 + 500 + 350)] - 21,5/2 = 0,1m

M, = 11.000x0,1 = 1100 kN-m
_ 11000 4840x 1100y
P=35475 8050 @ 13665

Tai A (x =—8,25m; y = 10,75m): p = 31 — 0,6(-8,25) + 0,086(10,75) = 36,81 kPa
Tai B (x = Om; y = 10,76m): p = 31 + 0,086(10,75) = 31,86 kPa
Tai C (x = 8,26m; y = 10,75m): p = 31 —(,6(8,25) + 0,086(10,75) = 26,91 kPa
Tai D (x = 8,25m; y = —10,75m): p = 31 — 0,6(8,25) + 0,086(~10,75) = 25,19 kPa
Tai E (x = Om; y = -10,75m): p = 31 + 0,086(-10,75) = 30,14 kPa
Tai F (x = —8,25m; y = —10,75m): p = 31 — 0,6(-8,25) + 0,086(~10,75) = 35,09 kPa
Chia méng bé lam ba day:

» AGHF, bé rong day = 4,26m

- GIHF, bé ring day = 8m

» ICDJ, bé rong day = 4,26m
Tinh todn ddy AGHF
Ung sufit d4y méng trung binh: py, = 0,5(p4 + pr) = 0,5(36,81 + 35,09) = 35,95 kPa
Téng dng suft ddy méng dudi day AGHF = 35,95x 4,25 21,50 = 3285 kN
Téng 4p ll_ir:du_l:.ﬁc cht tdc dong lén day AGHF =_2x 400 + 2x 1500 = 3800 kN
Téng tdi trung binh = 0,5(3285+3800)=3542,5kN
Ung sufit déy méng trung binh hiéu chinh

Pehe = Pi(3542,5/3285) = 35,95% 1,078 = _B?,Tﬂﬁ kPa
Céc luc cit duge hidu chinh bling cach nhan cho h s& 3542,5/3800 = 0,9322

Design By haughtycool
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372,89kN 13288,36kN 1398,36kN 372,89kN
7m 7m Tm ' '
0.25m al» : - ] 0.25m
A :
F
‘ 44—+ p = 164,76kN/m

K y L
Luc cdt V trong diy dﬁqc xdc dinh theo quan he sau

V:fp dx va gid thi&t lyc cft dit tai tAm cdt, ta 6 luc cét V tai tam cht A
X ;

xr=(0,26m)_: . Vi =164,76x0,25 +'41,19 kN

x =(0,26m),:  Va.= 164,76x0,25 — 372,89 = -331,70 kN
Luc cit V tai tdm cdt K : -

x=(7,26m)_: Vg =-331,70 + 164,76x 7= 821,65 kN

x=(7,26m),: Vi, = 821,62 - 1398,36 = -576,7 kN
Luc cét V tai tdm cjt L : _

x =(14,25m) _: V,_=-576,7 + 164,76x 7= 576,7 kN

 x=(14,26m),: Vi, =576,7 - 1398,36 = -821,65 kN

Luec cdt V tai tAm cft F

i =(21,256m)_: Ve = -821,62 + 164,76x 7= 331,7 kN

i =(21,25m),: Vg, =331,7 - 372,89 = —41,19 kN

821,865
576,70
33,7

41.19 / /‘ Lyc cit
l 7 / - V  vEN
41,19

3317
576,70

821,65
Moment udn trong ddy duge xdc dinh theo quan h¢ co bdn sau

M = IV dx
xy .
Moment tai A: M = 41,19x0,25/2 = 5,15 kN-m
Moment cyc dai giita AK: (331,7/2%331,7/164,76) —5,15 = 328,7 kN-w
Moment tai K: (821,65/164,76)(821,65/2) — 328,7 = 1720,u6 kN-m
Moment tai giita ddy: 1720;08,+576,/70x 3,5/2 = 710,83 kN-m
Phédn cdn lai cia ddy dugc suy ra tir dc tinh d6i xing cia ddm.



MONG NONG Copyright By Focebk.com 121

9287 328.7

/\ /\ Moment M (kN-m)
o N

515 710,83

1720,06 1720,08
Két qud tinh todn day GIJH
Tuong tu nhu trén, 4p lue trung binh dudi ddy diay GIJH

_PeytPEy 31,86+30,14
Pep = 9 = 2

Téng dng suit ddy méng duéi day GIJH = 31x8x 21,50 = 5332 kN
Téng 4p lue do cac cjt téc dong lén day GIJH =2x 500 + 2x 1500 = 4000 kN
Téng tdi trung binh = 0,5(5332 + 4000) = 4666 kN

Ung sufit d4y méng trung binh hidu chinh pys. = py, (4666/5332) = 27,12 kN/m?
Butmg (ing sufit ddy méng tuong tac tai truc tam day 27,12x 8 = 217 kN/m

Cic Iuc cdt duge higu chinh bling cdch nhan cho hé 58 4666/4000 = 1,1665

=31 kN/m*

583, 25kN 1749, 75kN 1749,75kN 583,25kN
m m im
0,25m + # |0.25m
'B } | i J E
== 217kN/m
990
759,75
529

54,25 / /‘
A Luyc cét
L / fas VT
54,25
529 '

759,75

290
638,05
838,05 /\
/\ Vg Moment M (kN-m)
6,78 6,78
Design By Naughtycool
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K&t qua tinh todn dday ICDJ )
Tuong tu nhy trén, dp lyc trung binh dudi ddy day ICDJ

Poy*Pipy 2691+25,19
plb = 2 T 2

Téng iing suft ddy méng dudi day ICDJ = 26,05x 4,26x 21,50 = 2380 kN
Téng &p e do céc cit tac dong 1an day ICDJ = 450 + 350 + 2x 1200 = 3200 kN
Téng tdi trung binh = 0,5(2380 + 3200) = 2790 kN
Ung suft déy méng trung binh higu chinh

Pishe = Pip (2790/2380) = 26,05 1,17 kN/m? = 30,54 kN/m?
Dutng itng suit ddy méng tuong téc tai tryc tAm day

30,54% 4,26 = 129,8kN/m

Céc luc cot duge hidu chinh bling esch nhan cho he s& 2790/3200 = 0,871875

= 26,05 kN/m®

392,4kN 1046,44kN 1046,44kN 305,2kN
' 7m t~
0.25m | | LN, 1 L o —— 0,25m
c F : : b |
p = 129,8kN/m
548,65
410,81

272,97

32,45 /
AV
359,05 /

63583 446,19

/-\ 289,05 ]
/_\ Momaent M (kN-m)

I VARVAR.
4,08

664,56 360,15
Design By haughtycool
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Tink bd ddy bdn méng

Bédn méng dudi hai chin cft K, L nim & canh bdn méng va chiu tdi
lén nhdt, 1500 kN mdi méng, ¢é kha néng bi xuyén thing 1én nh4t.

Luc xuyén thimg c6 thé duge chon bing lue tac domg chan it P, = 1600 kN
Luc chéng xuyén P, = 0,76x R, (b, + 0,5k, + b. + h, + b, + 0,5h,)h,
P..=0,75x Ry (1,6 + 2h,)h,
1500 = 0,75x 1000 x (1,5 + 2k, )4,
vdi bé téng méc 300 R, = IMN/m*
hu = U',TI.'I] )
chon 16p bdo vé& 7,7 cm va dutmg kinh thép sit dung 12 2,5 em. Téng chidu
day bdn la 0,8 m
Tinh cét thép trong bdn mong
TRONG DAY AGHF
Lép thép bén duoi
Moment g8i 16n nhét trong ddy AGHF, né&u tinh cho 1m dai, gid tri cuc
dai tuong ung la: 1720,06/4,25 = 404,72 kN-m/m, thép nhém CII cé
R, = 270 MN/m?
F = M e 404,72
® 0.9Rh, 0.9x270.000x0,7
Chon thép ©25a200
Moment & giita nhip gitta 718,35/4,25=137,09 kN-m/m

M 137,09 5
F = = : =0.00081
“ “0.9R.k, 0,9%270.000x0,7 "

Chon thép ©25a400

Lop thép bén trén

Moment nhip 16n nhit trong ddy AGHF, néu tinh cho 1m dai, gid tn
eye dai tuong ung la: 326,55/4,25 = kN-m/m, thép nhém CII c6
R, = 270MN/m* :

=0,0024m% | m dai

po M __ 7557
° " 0,9R.k, 0,9x270.000%0,7

Chon thép ©14a200 |

TRONG DAY GIJH

Lop thép bén dudi

Moment goi 1dn nhéat trong didy GIJH, néu tinh cho 1m dai, gié-tri cuc
dal tudng idng la: 1620,06/8 = 202,51 kN-m/m, thép nhém CII 6
R, = 270 MN/m" Design By haughtycool

=0,00043m? /m ddi
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P M 202,51

® 0.9R,h, 0,9x270.000%0,7
Chon thép ©26 a200
‘Moment & giita nhjp gitta 290,73/8 = 36,34 kN-m/m

e M _ 36,34

* 0,9R,h, 0,9%270.000x0.7
Chon thép $20a400
Ldp thép bén trén

- Moment nhip 16n nhat trong diy GIJH, néu tinh cho 1m dai, gid tri
cuc dai tuong dng la: 638,06/8 = 79,76kN-m/m, thép nhém CII c6
R, = 270MN/m*

=0,0012m? /m dai

=0,00022m?*

M ” 79,76

0,9R_h, 0,9x270.000x0,7

Chon thép @16 a200

TRONG DAY ICDJ

Lép thép bén dudi

Moment g6i lén nhit trong day ICDJ, néu tinh cho 1m dai, gid tri cyc
dai tuong Ung la:' 664,56/4,56 = 147,68 kN-m/m, thép nhém CII c6
R, = 270MN/m? |

Chon thép ®20a200

Ldp thép bén trén

Moment nhip lén nhﬂ't trong nhip bién ‘¢anh o4t P cia diy ICDJ, néu
tinh cho 1m dai, gid tri cuc dai tuong img la: 1196,19/4,5 = 281,46 kN-m/m,
thép nhém CII ¢6 R, = 270 MN/m*

M 281,46
“T0.9R,h, ﬂBx.??ﬂﬂﬂﬂxﬂ?

Chon thép ®25a250

Moment nhjp l6n nhé&t trong nhip bién canh ¢jt C va nhip gida cia
ddy ICDJ, né&u tinh cho 1m 'dai, gif tri cuc dai tuong dng la:
495/4,5 = 110 kN-m/m, thép nhém CII c6 R, = 270 MN/m?

M 110 2 .
F = = =0,00066m* |m dadi
o 0.9R,h, 0,9x270.000x0,7 /

Chon thép $20a250

F,=

=0,00047m? I m dai

=0,00166m? | m dai

Design By haughtycool
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Capyright Ry Eqcebk com,

Phén tich tuong ti_r cho phuong x dé c6 lugng cot thép theo phuong nay.
Luc gdy xuyén thing

P, - .%[9_4_*2’:_._;9;&4_53_235\‘ 1'3:"'3:,{0,325 =22,07 T

Lyc chéng xuyén:
P, =0,75x105x (0,35 + 0,5)x 0,5 = 33,47 T > P, = 22,07 T (thda)
Tinh c6t thép |

My = (39,365x 0,825%x 2/2) + [(62,3 — 39,365)x 2/2x 0,67 x 0,825] = 39,67Tm

_ 39,67 x10°
® 0,9%x41,5x2700

2.9 SO DO NEN WINKLER

Trong phuong phdp tinh todn méng chiu uén ¢6 xét dén ung xir thuc
cia dit pén. Pat nén duge tuong ddng vdi mot hé v6 s6 cde 10 xo dan hdi
tuy&n tinh, théng thudng duge biét vdi tén nén Winkler hodc nén dan héi
cuc b§. Hiing s6 dan hdi cia hé cde 1d xo duge goi 1a hé s6 phdn luc nén, k.

i\ AN .
-
L1
A s s Fiy EF Pt b, ot Pty R EF Clatat s
“FAEEE Elt oty PR ARy PEFFF A STy Pty o o i ad
ALARLILIERE, prrdesrsridis s rretiherss, o r PP AL R PP LR

 sZzzssses

Nén Winkler

= 39,34 cm? , ho#ic chon ©20al160 cho hai phuong

Hinh 2.28: M5 hinh nén Winkler

Mé hinh nén Winkler @ = kxAl hodc o= kxal

1- H¢ 86 nén :
Theo dinh nghia, hé &6 nén k:%:%?, don vi ciia hé s& nén k 1a
1T =2

kN/m®. Hé s8 nén dugc xdc dinh ti thi nghiém ban nén hién trudng ti&t
dién trdn ho#ic vubng ¢é kich thuéc tir 0,3m dén 1m, thém chi 16n hon khi
cdn khéo sdt dic tinh d4t cho nhing céng trinh quan trong. Hodc ciing c6
th€ tham khdo cdc bdng téng lrt?’t .ke'qu]uﬁ thiﬁn ciu hé sd nén cla mot s&

esign aughtycoo
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tdc gid ho#c cdc phong thi nghiém c6 uy tin di tin cdy va s& dung cdc cbng
thite hiéu chinh d€ tim hé s6 nén tuong dng cén thiét.

Vi dy 2.6. D€ do hé s nén k ngudi ta
thuc hién thi nghiém ban nén hién
trudng, cé6 dudng kinh 1a 0,45m. Pdu
tién, ngudi ta diat mt dp lye 70 kPa W -
va chd dén d¢ lin 86n dinh, sau dé
gidm dp luc con 10 kPa. S§ doc clia 3
chuyén' vi k& l4n lugt 12 665x10°m
103x10°m va 72 x10°m . Ti€p theo,
dp lyc ddy ban nén téng trd lai 70 sy
kPa, sd doc cdc chuyén vi k& bay gid

14n lugt 1a 70x10°m; 118x10°m va 86x10°m

Tinh h¢ s6 nén & tuong ing v6i ban nén chuén c6 dudmg kinh 1a 0,76m?
Giai

O ay=10kPa o = 70 kPa a-“

e e

== =

S48 doc trung binh cia ba chuyén vi k€ trudc khi t,&ng tdi trd lai [a
(1/3X(55+103+72)x10%m = 76, 'fxm'“

S6 doc trung binh clia ba chuyén vi k& sau khi ting trd tdi lai la
(1/3X70+118+86)x10°m = 91,3x10°m ~

Bﬁl_ll.’ln cia ban nén: 8; - 8, = 14,6x10°m

Hé s nén cia d4t ndn dudi ban mén dudng kinh 0,45m 1

G _0;3-0;, __ 70-10 .
= 410 MN/m
k{hﬂﬁm S s3-s, 14 6x107°

do hé sﬁ' nﬁu k ti 1¢ nghich véi bén kinh ban nén R nén hé 86 nén ko 75 dudi
ban nén dudng kinh 0,75 m duyc tinh nhir sau”
6 _0;-0;0,45 70-10 0,45

. = = 248 MN/m®
ko075 =g 8;-8; 0,75 14,6x10° 0,75 =

Hé s6 nén k khéng 12 hdng s6 ma né thay d8i theo nhidu théng s&
nhu: bé rong b, bé dai L, chidu sdu chdn méng D, va loai d4t. N&m 1955,
Terzaghi dd cong b8 cdc két qua nghién cdu vé hé s6 nén, theo d6 hé s§
nén k ty 1& nghich véi bé rong méng. Trén cong trudng ngudi ta c6 thé tidn
hanh thi nghiém ban nén vudng kich thuée 0,3mx0,3m va céng thitc chuyén
ddi hé s8 nén k cla mdt méng vudng kich thude B{m}xﬂt’m} iy ké’t quﬁ thi
nghlam ban nén trén c¢6 dang nhy saw:

Design By haughtycool
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- Trén nén cdt k=k,, il (2.22)
) 2B
0,3
- Trén nén sét k-ﬂ-—ko“g[—&;-] (2.23)

D3i v6i méng chit nhit kich thuée B(m)xL(m), h@ s8 nén duge chuyén déi
tir méng vudng c6 cing dp lyc tdc dong trén hai méng s& c¢6 dang nhy sau

"lmj{f"'%]

1.5

tif cdng thic tinh h§ s6 nén duéi méng chir nhét tir méng vubng ching ta
nhén thdy hé s6 nén cla d4t duéi méng bang 14 k = (2/3)kps.m
Hé s6 nén ky; clia mdt s loai d4t cdt va sét nhu bang 2.1.
Béng 2.1: Hé 86 nén tiéu chudn Terzaghi

Logi aft Trgng théi Ko.a (MN/m?)
Rai 8-25
Cét khd hodc &m ChatTB 25-125
Chat 125-375
Rdi 10-15
Cét bdo hda Chi&t TB i T as5-40
Chat 130-150
] Déo (g.=100-200 kPa) 12 =25
Sét Déo cing (q, = 200 - 400 kPa) 25 -50
Cung (q. > 400 kPa) > 50
Vi qu l& sdc chiju nén mdt tryc cla d&t nén

Déi véi ddm dai, Vesic dé nghi mét eéng thic gdn ding xdc dinh hé s&

4
nén, nhusau k' =Bk=0,65 1 EB E, 3 (2.25)
ﬁEFIF B(1-p*)

vGi Ep - module Young cida vit lidu méng
Ir = (1/12)B;h® - moment qudn tinh cia tiét dién ngang ciia ddm
E, - module Young ciia d4t nén; u - ha s8 Poisson

Scott (1981) dé nghi mjt cdng thiic tuong quan xdc dinh ko, tir két qua
xuyén déng SPT cho dit c4t.

ko3 (MN/m®) = IBMNgn By haughtycool - (2.26)
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M{t cong thifc gin ding xde dinh hé 56 nén k thudmg duge si dyng c6
dang nhu sau

=+—+——E’—~§- (2.27)
B(I-p%)

2- H¢ phwong trinh oo bdn cho dfm trin nén Winhkler

&y

TiY ¢o 88 co huc vt lidu M = EFI; ™ (2.28)

trong dé M - moment tai tiét dién bat ky
Er - module Young cla vt liéu méng
Ip = (1/12)bh” - moment qudn tinh cia ti€t di¢n ngang cia ddm.
Mt khde ching ta cé %: Q

(v6i Q 12 lyc cdt tai ti€t din i tinh ti¥ tAm O)

| §§= pi{x)=g(x)
2
ixf =plx)—q(x)
2 4

trong 46 p(x) - dp hte 18n méng & tiét dién x
g(x) - phan lyc cia d4t nén & tidt dién
theo dinh nghia h¢ s8 nén, ta c6: g(x) = kﬁﬁrf’x}, vdi k* = kB (RN /m?*)
Tt trén, phﬂung trinh vi phéin truc véng clia méng biang nhyu sau
EJ y?.= p(x) - q (x)
EJ y¥ + k*xy(x) = plx)
Trong trutng hgp tdi tdp trung thi p(x) = 0 va phtmng trinh vi phﬂn
truc vdng ¢6 dang
EIly¥+ k*xy(x)=0 - (2-30)

Chia hai v& cho EJ va dit a=4# ’% (1 ,-’mj | (2.31)
Phuong trinh vi phén co ban clia méng bing trén nén dan hdi trd thanh:
yxr+dad yx) =0
* Nghiém téng quiit 1a
¥(x)=e"(C;cosa x+C, %&%@msﬂ&ﬁwﬂ x+C sina x) (2.82)
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Tir hé 56 dac trung o nhiéu tdc gid va nhidu quy pham thist k& dé nghi
phén loai méng bang theo dé ciing nhu béng 2.2
Bang 2.2: Phdn logi ddm trén nén dan héi

od Logi ddm méng Ghi chu

C4 thé tinh lodn véi gid thist méng
< /4 Dam méng ngén cung tuyét ddi va phan lyc nén phan
b déu hodc hinh thang

4 +x DaAm méng dai hdu han

> Dim mdng dai vo han

2.10 DAM MONG DAI v0 HAN

Trong truong hop ddm méng dai vé han of > x chiu tai tdp trung P.

Cdc hang s6 tich phdn cia nghiém téng qudt duge xsc dinh ldn luot
theo nhitng diéu kién bién ciia bai todn.

yixy=e"1Crcosa x+Chsina x)+e ™ (Cyeosa x+Csina x)

0 hai diu xa cia ddm mong khong bi dnh huéng cia tdi dat tai géc toa
doé, didu kién bién 13

X ey =50 =20 =C=0(d€ 6 vfx) = 0 khi x = ~ thi C, va C,
phdi bang khong)

Do dé khi dam dai vé han phuong trinh truc vong 6 dang la

yv=0C,;e"eos ax + C; e “sinoex

véi Cyva C; duge xde dinh theo ede diéu kién dit tdi cia bai todn

1- Dam dai v6 han chiu tac dong cia tai P tap trung tai goc truc tou dp O

"
oo F

Hinh 2.29: So dé ddm dai chiu tdi ditng tép trung

.

Trong trutmg hop tai tap trung P dat tai géc truc toa do, tai géc O, x = 0 ¢cb;
- Géc xoay triét tiéu d=y' =0=C;=C,=C

s Luccdt @=-Ely"=-P/2 = C-= P:’SEL"TEI

Phuong trinh truc vong cua ddm dai vé han chiu tdi tp trung

‘4'\{1’:_1:}

y L ik e " {cos o +sin o) e,
= ——— ULk 341 S m————
El go® Design By haughtyc®dl
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Tit gix) = k*y(x) v k*/EI = 4o
= phén lyc d&t nén g(x) = 4a°EI

Pa _
= q{:]=?ue m(msﬂx+sinur)=%441“)

Phudng trinh géc xoay

: . i O
S=y =27 4{12E **sinot x——-ﬁmvﬂtm} (2.33)
Phuong trinh moment
| M=—Efy"=£(e_“"msﬁx—iz“”sinm)=4—iﬂmﬂ (2.34)
Phuong trinh Iue cit
Q:-Efy“=——'g~e'”cusﬂi=-gﬂ.;u} {2.35)

trong 46 cdc hé a8 cé dang

Aty = 2%c0s ax + €sin ox; By = e ™sin ox

Cry = €7cos 0x — e™3sin cx; Digy= ¢ cos ox (2.36)
Vi dy 2.7. Mt méng béing dai vo han, ¢6 bé ddy 0,5m; rgng 1m. Chiu mét
tai ding 1000 kN. Tinh dng suft trong méng né€u nhu né dit trén nén sét
déo. Bé téng c6 module dan hdi E = 23000000 kN/m? = 23000 MN/m?

Gidi. Chon hé s0 nén tir cc bang thong ké, v6i nén la sét déo k, 3 = 25 MN/m®
Hé 86 nén dudi méng vuéng canh 1m la: &, = 25x(0,3/1) = 7,6 MN/m®
Hé 88 nén duéi méng biang canh 1m 1a
k" = kB =(2/3)kpeB = (2/3)x7,56 = 5 MN/m?
Moment quédn tinh cia tiét dién ngang cia méng
I=bh*12 = (1x0,5°¥12 = 0,0104 m*

k ®
= #H— {1/ =
o« 44 T {(L/m) = 0,269 (1/m)

Tinh M =i(e'“ * cos Lz —e* sin t:u:)
da

taicdc difmx = 0 = M = (P/4o) = 1000/(4x0,269) = 929,37 kN.m
x=1m = ax = 0,269
1L L
4x0,269 _
ho#ic ta eling ¢6 thé tra céc hé s& Ciax trong cde bang tinh sfn
x = 1m = ox = 0,269 = Co, = 0,5336

M =£c{m, D55 5y V65436 - 495,01 kN.m

= M (€72 cos0, 269 -7 sin0,269) = 495,91 kN.m
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Tudn tu ta tinh cdc gid tri M dén cdc khodng cdch x ma & d6 anh
hudng cia P 1én M khéng ddng k& c6 thé bd qua, tir diéu nay khi chidu dai
ddm phd tram lén khu vye dnh hudng cia P ta goi 12 ddm dai vé han. Véi
cde gid tri x 4m ching ta sit dung céc gid tri M d6i xing.

‘2. Momeni M, tdp trung tai gbe truc tpa dj O

Mo
P i g
E { i
5 ;

Hinh 2.30: So d6 ddm dai chiu moment tdp trung

Trong trudng hop tii tAp trung M dit tai gdc truc toa dp, tai gdc O, x = 0 cb:
Taigic 0, x=0c6d)vingy =0 =C5=0=y=C,; e “sinax
vaM=M,/2=>-Ely"'=M,/]2=>-Ely’0=EI2C,c=M,/2

M b
Cy=—
‘" 40®El
Do viy phuong trinh truc ving ciia ddm dai vé han chiu moment M,
y=—gB
tdp trung tai goc O ¢6 dang dolEl '™
Phdn lyc nén g(x)=a’M,B,., (2.37)
Phuong trinh moment M =%qu: (2.38)
oM,
Phuong trinh lue cdt Q =—‘I;‘;.—-*A.",Ij (2.39)

Céc hé 88 Ay = € “cos ax + € “sin ax; By = € “sin
Clo) = € ®cos 0x — € ®sin ox; Digy= e “cos ax
¢6 thé€ suy tir gidn 46 ¢ H.2.33 ho#c bdng 2.3
3. Tai phén b6 déu trong mpt dogn ddm dai vé han
K&t qué dd vong y, moment M, lue cdt @ tai mot diém cia ddm dai v
han chiu tdi trong phéin b déu dai hitu han trén ddm méng c¢6 thé tinh
" tpén theo cdc cong thic néu trong bang 2.3.

Design By haughtycool
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Béng 2.3
Piém C dudi tai . . . '
I|a_hil |B_H'.|.L| E)l:l.‘fﬁng ¥, =E'E-;[E-D¢m}"ﬂmm]
al b Moment M, =;"-H~1 Bio) + Bl
Az n

Lyccat V.= i “~(Cyaa) = Craty)

Biém C bén tréi tai

: A P
Gty B
A

= b -

: p
B¢ vong ¥¢' =2~ Plaa) ~Diaby)

Moment M = 4;3‘{&”, + 8o )

Lyccdt Q. - ‘—'C[mr ‘Cfum’

Bi&m C bén phai tai

A - B :
TN Cc

b
R, SR

P
Bd vang Yo = 'EF“DIE:I} = Dyypey!

Moment M. = ;ﬂ-gmrm, =~ Bigp)

P
Lycclt Q.= ;‘;{C{m} =-Clab)

H’ir_u.h 2.31: So dd tinh mong bang dai vé han tdi phdn b6 déu hiau han

4- Dém moéng dai bén vé han

Vdi dam dai bdn v han chju tdi t4p trung cé thé st dung cdc cong

thite & bang 2.4,

Bang 2.4
EIF;iu ddm ty do, ti t-_ap trung P ddu ddm BY ving y= Ei’uﬂu )
X
lf\ g ; Mm‘ﬁani IH T F H[u Th
ﬂ
Ly cit V. ==PCra
B@dﬂ?mm.mwmpmmumd&m B9 vbng ’“'Ef*[uc"”'
x | Moment M =M,A,, .,
D[F Lyc cit Q. =-2M,aB,,.,
F)ﬁu:im tg do, tdi Py dit gdn diu ddm B uﬂnn. - Pa (_E,‘q.m, +2Dr0g) ) Ay
E . 2h* -E(CIm]'iD[mr}BtM|+Aam+xJ
: s Moment M=“[(qm1 +2Di0 )Ciany '
) da '2{ ﬂur"'Dlnm]Dl:u:}""'cqm—.u
' Ll.ll:.‘ citq____ {Ctm'*ﬂ]&mr}ntur} C
{C;.,_,, +Diae) ) Ay n;nr-:l

Hinh 2.32: Sur do tini“ dam benvdyhanityéowinén Winkler, tdi tdp trung
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X

- 0 0.5 1 1.5 2 25 3 a5 4 4.5 5

-0.2 {’f_,.
) 0 / . e
o
el ;d““
:,:;- 0.2
o - Afar)
,I—. 0.4 - Blaxn)
§' / — Clax)
. / |-m=Diax)
g 0.6
=

0.8

1
1.2 4

Hinh 2.33: Cdc hé 86 tinh méng bdang vdi nén Winkler

5. Tai trong ba

Trong tinh todn ching ta thudng gap trudng hop luc khong dat ¢ dau
mut trdi, va vi ddu mit nay khéng cé néi lyc nén ta phai dat hé tai gom luc
ding P’ va moment M" tac dong lén diém nay dé€ sao cho tai canh moing
trdi khong cé6 M va Q. hé tai nay duge goi la tai ba.

Pdu ddm tu do, ndi lue M} va @ xudt hién do cac tdi dat bén phii

l M® |

Dé khit ndi lue du nay, ta dat vao ddu mut trdi hai lve M” va P va xem
nhu ddm dai vé han.
Dudi tdc dung cia hé tai nay néi lyc M5 va @5 tai dau mut trdi sé la

kM,
—

M; = = = (2.40)
[# §
Q; = -%—vu%l (2.41)

N6i lue du tai ddu mit dam triét tiéu khi
M:+ M= M? +P,/da+ M, /2=0 = M =-4M; -2Q [a (242)

Q;] + Q:,‘: = Qf = P:r!"-? - MHJ;E = ﬂ = PJ‘ = 4‘IM:' + 4Qf {243_’
Design By haughtycool
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Bing 2.5: Bdng gid tri cdc ham A(ox); Bfax); Clox) va Dfex)
| fox) | Afex) B(ox) Clax) Diax) | ox) | Afax) Biox) Cox) D{ax)
0 1 0 1 1 135 | -0,0389 | -0,0106 | -0,0177 | -0,0283
01 | 09907 | 0,0903 | 0,8100 | 0,9003 36 | -00366 | -0,0121 | -0,0124 | -0,0245
0.2 | 09651 | 01627 | 06398 | 0,8024 l 3,7 | -0,0341 | -0,0131 | -0,0079 | -0.0210
03 | 06267 | 02188 -| 04888 | 07077 38 | -0,0314 | -0,0137 | -0,0040 | -0.0177
04 | 08784 | 02610 | 03564 | 0,6174 3.9 | -0,0286 | -0,0139 | -0,0008 | -0,0147
05 | 08231 | 0,2908 | 02415 | 0,5323 4 | -00258 | -0,0139 | 0,0019 | -0,0120
06 | 07628 | 03099 | 0,1431 | 0,4530 4,1 | -0,0231 | -0,0136 | 0,0040 | -0,0095
0,7 | 06997 | 03199 | 00599 | 0,3798 42 | -0,0204 | -0,0131 | 0.0057 | -0,0074
08 | 06354 | 03223 | -0,0093 | 0,3131 43 | -00179 | -0,0124 | 0,0070 | -0,0054
08 | 05712 | 03185 | -0,0857 | 0,2527 44 | -0,0155 | -0,0117 | 00079 | -0,0038
. | 05083 | 0,3096 | -0,1108 | 0,1988 45 | -00132 | -0,0109 | 0,0085 | -0,0023
1,1 | 04476 | 0,2067 | -0,1457 | 0,1510 468 | -0,0111 | -0.0100 | 0,0089 | -0.0011
1.2 | 0,3899 | 0,2807 | -0.1716 | 0,1091 4,7 | -0,0092 | -0,0081 | p,0090 | -0,0001
1,3 | 03355 | 0,2626 | -0,1897 | 0,0729 4,8 | -0,0075 | -0,0082 | 0,0088 | 0,0007
14 | 02849 | 02430 | -0,2011 | 0,0418 49 | -0,0059 | -0,0073 | 0,0087 -] 0,0014
15 | 02384 | 02226 | -0,2068 | 0,0158 5 | -0,0045 | -0,0065 | 0,0084 | 0,0019
16 | 01959 | 02018 | -0,2077 | -0,0059 5.1 | -0,0033 | -0,0056 | 0,0078 || 0,0023
1,7 | 0,1576 | 0,1812 | -0,2047 | -0,0235 52 | -0,0023 | -0,0049 | 0,0075 | 0,0026
1,8 | 01234 | 0,1610 | -0,1985 | -0,0376 53 | -0,0014 | -:0,0042 | 0,0069 | 0,0028
19 | 00932 | 0,1415 | -0,1899 | -0,0484 54 | -0,0006 | -0,0035 | 0,0064 | 0,0029
2 | 008587 | 0,231 | -0,1794 | -0,0563 55 | 0,0000 | -0,0029 | 0,0058 | 0,0029
2,1 | 00430 } 01057 | -0,1675 | -0,0618 56 | 00005 | -0,0023 | 0,0052 | 0,0029 |
| 22 | 0,0244 | 00806 | -0,1548 | -0,0652 57 | 0,0010 | -0,0018 | 0,0046 | 0,0028
23 | 0,0080 | 00748 | -0,1416 | -0,0668 58 | 00013 | -0,0014 | 0,0041 | 0,0027 |
24 | -00056 ) 0,0813 | -0,1282 | -0,0868 59 | 0,0015 | -0,0010 | 0,0036 | 0,0025
25 | -0,0166 | 0,0491 } -0,1149 | -0,0858 6 | 00017 | -0,0007 | 00031 | 0,0024
26 | -0,0254 | 0,0383 | -0,1019 | -0,0636 6,1 | 0,0018 | -0,0004 | 0,0026 | 0,0022
2,7 | -0,0320 | 0,0287 | -0,0895 | -0,0808 62 | 00019 | -0,0002 | 0,0022 | 0,0020
28 | -00369 | 0,0204 [ -00777 | -0,0573 6,3 | 0,0019 | 0,0000 | 0,0018 | 00018
29 | -0,0403 | 00132 | -0,0866 | -0,0534 6,4 | 0,0018 | 0,0002 | 0,0015 | 0,0017
3 | -00423 | 00070 | -0,0563 | -0,0493 65 | 00018 | 00003 | 00011 | 00015
3,1 | -0,0431 | 0,0019 | -0,0469 | -0,0450 66 | 00017 | 0,0004 | 00008 | 00013
3,2 | -00431 | -0,0024 | -0,0383 | -0,0407 6,7 | 00016 | 0,0005 | 00006 | 0,0011
3,3 | -0,0422 | -0,0058 | -0,0306 | -0,0364 68 | 00015 | 0,0006 | 00004 | 00010
3,4 | -0,0408 | -0,0085 | -0,0237 | -0,0323 68 | 0,0014 | 00006 | 0,0002 | 0,0008
7 | 00013 | 0,0006 | 0,0001 | 0,0007

Vi du 2.8. M3t méng béng cia m@t nha khung gém 16 cdt, 15 nhip, khodng
cdch cdc c6t ddu nhau 3,3m. Hai ddu thita 1,66m tinh tir tAm cot bién. Tai
tdc djng 1én céc eft gidng nhau N* = 36 T. Nén ddt c6 hé sf nén la
ky25 = 437,5T/m?

P

I O £ e 1 e |
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Gidi. Chon méng cé bé ddy méng 0,25m, bé rong b = 1,25m chiu cao ddm
gén & = 0,6m . , '

Moment qudn tinh gdn ding I = 1,12x10°m"*

Module dan héi ciia bé téng E = 1,15x10% T/m?, hé s a = 0,33m”

Vi of > = 3,14 nén ddm duge xem nhu dii vd han ho#ic khi ! > 3,14/0,33 = 9,6m

Ching ta tinh todn cho mdt lyc thdng dung dit tai diém gdc O cda truc
ddm Ox, sé gy ra moment M va lyc cdt Q tai cdc diém 1, 2, 3, 4, 5, 6, 7 c6
toa d¢ 14n lugt la x = 1,85; 3,3; 4,95; 6,6; 8,25; 9,9 va 11,556m. Xa ngoai
diém 7, 4&nh hudng cta lye dit tai O c6 thé bd qua. Nhu viy khi dit lyc tai
cét tha nhdt bén trdi, Anh hudng ciia né khéng dén gilta méng, ta cé thé
xét so dé dat tdi ti cht bién trdi d€n cot giita méng va phén cdn lai xét
theo tinh d&i xdng. $

Biémgl;lfgﬁl:lﬁ_gf I:!-11 Dﬁu-ﬁl-é]-;

L
e

x{m)
-+10,000

. P -5, 000 - P —
A0l . . I W ¢ SR S .10 | 15J
40,000 ., PO

5,000

e —— p— 10,000 s M = 27,3Cax

M(T.m)

I —————15,000 RS

20,000

s '

25,000\4f - e

e e L

30,000 ————— ARESEN

Hinh 2.34: Bidu dé moment do luc tép trung gdy ra trong ddm dai vé han

Pi€m x {m} ax Ca M =27,3C, Dy Q = -18D,

0 0 1] 1 27,3 1 -18

1 1,685 0,54 0,2021 5,517 0,5008 -9
2 3,3 1,08 -0,1422 -3,882 0,1462 . -283

3 4,95 1,63 _-0,2088 __ -5,642 -0,0112, 0.2

4 6.6 2,18 -0,1603 -4 376 -0,0845 1,18

5 8,25 2,72 | -0,0871 -2, 380 -0, 0800 1,08

i) 89 3,27 -00329 -0.8 -0,0377 0,68

7 11,55 3,81 20,0036 . -0,008 -0,0171 0,31

DeSIOIT DY TTatgItyco01
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Lan lugt ta dat téi lén cdc cdt, réi cong tdc dung dé c6 biéu do M va @,
sau d6, vi ddu mit méng bén trdi khéong cé ni luc nén ta phdi dat hé tai
gom luc dung Q" va moment M” tdc dong lén diém nay dé sao cho tai bién
mong trdai khéng ¢é6 M va @, hé tai nay duge goi 1a tai bu.

Khi 44t mot tdi cot moment sinh ra tai cde diém ldn cén mdéng nhu
bang 2.7.

Bang 2.7
Tal
Biém 7 6 3 4 3 2 1 0
X -11,55 -9.8 -8,25 -6.,6 -4, 95 -3,3 -1,65 0
(e -3,81 -3.27 -2.72 -2.18 -1.63 -1.09 -0.54 0
M -0,098 -0.9 -2.38 -4 376 -5,642 -3.882 5517 27,3
Tai
0 1 2 3 4 5 6 7
0 1.65 3.3 4,95 6.6 B.25 9.9 . 11585
0 0.54 1,08 1,63 2.18 272 3,27 3,81
| 27,3 2.517 -3,882 -5,642 -4 376 -238 |. 09 -0,098

Cdc tdi lan lugt tdc dong lén cdc c6t A, B. C, D, E, F, G, H v& moment
M sinh ra tai cdc diém theo bang 2.8,

Bang 2.8
- gth C51 B CHt G cHtD
5517 |:2%3: 1 5517 3882 | 5642 | -4,376 2,38 -0.9 -0,098
5642 | -3882 | 5517 |7 278 | 5.517 -3,882 | -5642 | -4,376 -2.38
-2,38 -4,376 | 5642 | -3,882 5517 | 27,3 ] 5517 -3,882 | -5,642
-0,098 -0,9 -2,38 -4,376 | -5.642 | -3.882 5517 |- 27.3:.] 5517
-0,098 -0.9 2,38 -4.376 | -5642 | -3.882 5617
-0.098 -0, 8 -2,38 -4,376 | -5.642
-0,088 -0.9 -2,38
-0,098
C&tE COLF CotG CHt H
-0,098
-2,38 -0,9 -0,098
-5,642 | -4,376 -2, 38 -0,9 -0,098 :
5,517 -5642 | -4376 | -2,38 -0.,9 -0,098
5517 leiaz83ad 5.517 -3,882 | -5642 | -4,378 -2,38 -0,9 -0,098
5642 | -3882 | 5517 |°-273 | 5517 | -3882 | -5642 | -4,376 | -2.38
238 | -4376 | -5642 | -3882 | 5517 | 37 @] 5517 | -3.882 | -5842
0,008 | -0.9 238 | -4 BYegaE 00 gga | 5517 [a7and 5,517
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Moment M trong méng do tdt cd cdc tdi coét sinh ra nhu sau
CétA cotB cétC CétD CHLE
-26 | 18,142 | 2,914 | 1426 | -2.728 | 9884 | -5108 | 68,984 | -5.206 | 8,984
CHE CotF CétG CotH
8,984 -5,206 8.984 -5.206 8.984 -5,206 8.984 -5,206

Khi d&t mdt tdi cbt luc cit @ sinh ra tai cdc diém lan cdn méng nhu

bang sau

R e
Biem

-0.68

-1.08

-1,16

-0.,2

2,63

-2,63

1.08

0.68

0.31

QiTl

15

ﬁ_,_,?/

¥ {m)

Hinh 2.35: Biéu d6 lyc cdt trong ddm dai vé han do tdi tdp trung gdy ra
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Céec tdi 14n lugt tdc dong 1én cde cdt A, B, C, D, E, F, G, H va luc cét @
sinh ra tai cdc diém theo cdc hang trong bdng 2.9.

Bang 2.9
9 9 | -263 ) 02 | 116 | 108 | 068 | 0,31
02 | 263 9 9 | 283 | 02 116 | 1,08 | o068
1,08 | -1.16 | -02 | 263 9 9 | 263 | 02 1,16
031 | -068 | -1.08 | -1,16 | -02 | 263 9 -9 | -2.63
031 | 068 | -108 | 1,18 | -02 | 2,863 9
03t | -068 | -108 | -1,16 | -02 | 263
031 | 068 | -108 | -1.16
0,31 | -0.68
0,68 0,31
1,16 1,08 0,68 0,31

Luc cdt @ trong méng do tat cd cdc tdi cdt sinh ra nhu sau (bang 2.10).

Bang 2.10
Cét A cH e cH C cétD CHLE
7.41 18,79 16,16 17,32 18 18
17,21 -1,58 -19,84 -1,39 -18.68 -0,31 -18 0 -1B
COHLE CHtF Cil G COtH
18 18 18 ig
-18 Q <18 4] -18 0 -18 O

Tai d4u miit trdi cia ddm méng tbn tai gid tri moment M, = -2,6 T.m va
Iuc cit @, = -7,41 T, theo phéan tich 1§y thuyét phin trén ching ta phdi dit hé

tai trong b M® va P° & ddu mit ddm tréi d€ triét tidu ndi lue du tai day.
Design By haughtycool
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Céng thife xdc dinh M° va& P° ¢é dang nhy sau
M=—-+M -2 fa va P’ =4aM] +4Q}

Nhu vdy, ching ta c6 M° = -4(—2.,6) — 2(-7,4)/0,33 = 55,2 Tm

va P’ = 4x0,33(-2,8) + 4(-7,4) = -33T
Moment M sinh ra trong ddm méng do hé tai bu dat tai ddu mit trdi
c6 dang M= Pﬂc"i+ M Dy,
fa
Luc cét @ sinh ra trong ddm méng do ha tai bu dat tai ddu mat tréi c6 dang
0o PDu _oM°Aq
2
Bang 2.11
Bidm 0 1 2 3 4 5 B 7
X 0 1,65 3.3 4,95 6,5 8.25 8.9 11,55
ox 0 0,545 1.09 1,63 218 2,72 3.27 3,81
Ci 1 0,195 | -0,143 | -0.207 | -0.,157 | -0,087 -0,033 -0,004
D 1 0,496 0,156 -0.012 | -0.065 -0,060 -0,038 -0.017
M 26 | 88 | 75 4.8 2,2 0,5 0,2 -0,38
D 1 0496 | 0,156 | -0.012 | -0,065 | -0,06 -0.038 -0,017
o 1 0796 | 0454 | 0,184 | 0028 | -0,033 -0,043 -0,031
Q T4 0,934 -1,561 1,478 -0.817 -1,291 -1.L'|'h19 -0,563
Téng hgp moment M do tai dat & cdc cht va do hé tai bu dat & dau mut trai
Bang 2.12
Mt CatA cot B cotc GotD
Vi tri
0 5 6 7

COLE

CotF

catG

Ccét H
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Hinh 2.36: Bi¢u dé moment trong méng bang do hé lyc tdp trung tde déng
Téng hop luc cit Q do tai dat & cdc cdt va do hé tai bi dit & ddu mut trai.

Bang 2.13
‘ Mut Cot A Cot B cotc CotD |
Vi tri —
] i 2 3 4 5 6 7 |
. 7.41 18,79 16,16 17,32 18
Q do tai
-17.21 -1,59 -15.84 -1,39 -18.68 -0,31 -18
Q bu 7.4 0.934 -1.5861 1.478 -0.817 -1.281 -1,019 -0,583
- 0 19,72 17,64 16.03 17,44
Q téng
-16.28 -3,15 -18,36 -2,21 19,97 -1,32 -18,56
CétD
. CHtE CHF CHG
18 18 18 18
-18 0 -18 -18 0 -18 0
-0.563
17.44 18 18 18
-18,56 0 -18 -18 0 -18 o
ol ol ol el ] o[l [ ok

---1--
4
1
1
|
Yv o
1
1

P

)

X
0 : -
1
: , : :
SN 7/_:-,--,, ik ;.-__d i - 7[,_--}__/:___-_ i
I ] ] |
l|, ] L i it
Q ......... FEELEY ----I...--- """n'."""" "":‘““'““‘:"'_"' ,___!_ .o __._JI_,_-___.__,_,__,

Hinh 2.37: Biéu d6 lyc cdpdrongymongbdng do he luc tip trung tdc déng
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2.11 DAM DAI HOU HAN TREN NEN DAN HOI

1- Gidi phuong trinh Lagrange

M¢t di€m tya dan hdi khi chuyén vi thdng ding ctia né ty 18 véi tdi tdce
déng. Tai nay q(x) 1a téng luc ngoai tdc dong tap trung hodc phin bé p(x)
va phdn lyc dit nén o cho bé rong b.

Nhu viy, ta c6: o = ky(x)
vi. bo = kby(x) hay k* = kb

k duge goi 1a module phan lue nén; hé sd da ballast; hé s6 Westergaard:
hé s8 dan héi ciia nén hay hs s nén.

Tai tdc dong 1én ddm 12 g(x) = p(x) + kby
Phudng trinh cdn biing cua ddm (phuong trinh Lagrange) c6 dang

d'y  qx '
AAy = = -
| Y D
d’y kby  pix) -
hoac dx"’+ T T _—— (2|
Vi D - d6 cimg cia ddm; D=—21_ - _EOh (2.45)

1-v?  12(1-v?)

Nghiém tong qudt ciia phuong trinh [2] khéng vé hai cé dang

yor=e"™(Creosot x+Cosina x)+e™™(Cyeosa x+C sina x) 3]
*
Vi o= J'.’.E.E)_ = -.!k_
40 4D

dat C;=ACo=8:C3=A;C,=B;e=¢":¢ =cosax ;8§ = sinax

yix;={Ac+Bsni+{A'c+B'sJe (3]
e

Cdc dao ham cda phuong trinh [3] ¢6 dang
y'ix) = {1[(3—A}C-[A+B_]Sii+tx[!'¢4'+ Bie+(B'-A%)s)e
e

yi(x) = 20° [—Bc+As]§+2u2{B‘c_A’s]e

y"(x) = 20°[(A +B)c+{B—A)s}§+2u3[[B’—A‘}c-—{ﬂ'-A')s]ﬂ

y¥(x) = ~4a’ [Ac+ Bs]é ~4a'[A'c+B'sle

Ghi chii:

Véi phén td dje truc, phuong trinh Laﬁrange ¢d dang
Design By haughtycool



- e

142 Copyright By Focebk.com CHUONG 2

M Q
J= l5 . " * "o 2
y'=gécxoay @, y"=om;  yT=on

2- Truomg hop tai phin bé hitu han c6 dagng hinh thang

D

P

Hinh 2.38: Méng bang chiu tdi phdn b6 hau han
plx) = p; + (p2 - plx -~ a)/az

Mot ddm dai L, rong b, ddy h, chiu tdc déng cia mot tdi phdn bé hiu

han, tuyén tinh theo x, nghidm riéng cia phudng trinh Lagrange cd dang:
y=p5x+ 5

trong d6 B; va B; - hai héing sd cdn xdc dinh.

Nghiém chung cia phuong trinh Lagrange cé dang

y=(Acosox+ Bsinax)e™ +{A’cosox + B'sin otx)e™ +Px +f, (4]

dao ham béc bén eia [4]

Y = —4of ]:[Acnsux+ﬂsin ax)e ™ +{A'cosx+ B'sin cu:}e“’]

¥ = ot [{A cos o+ Bsinax)e™ + (A 'cos ox + B'sin ox)e™ +Bx+By —Pyx - BE]
va két hop véi [2]

y*¥(x) =—4a* [y-Bx—Bg]=-q(x)/D
vl g(x) = p(x)+bo=p; +(ps —p; Kx—0a;)/ a, +bky

3’[4114 '%b] = 4o’ [Bx- Bs]"‘[ﬁ: +(p2—py )(x;_:j)]%

: kb s+ kb
i | P g —_——={
Mait khéc theo dinh ng‘hlm cla o i‘ <D = 4ot 5
' x—a 1
hay la [ﬂ11“|33]=[f-’:+(P2 'P:}( " I}:|
2

4o’D
B4t chép x, ta cb '
a : = P '
(p2-p; J'—I“-Fr (P2 -P:}—I*P:
i = - ag.....#
- 4a'D kb
Design By haughtycool =~
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P1—Pz _Pi1— P2
va = = £ V&
P 40’Da, kbay i

(P2 'P:)ﬂ‘PJ
y = (A cos ox + Bsin ax)e™ + (A 'cos ox + B'sin ox)e™ + Pr—Pp,, G2
kba, T

(2.46)

Cé y dé dang suy ra: moment M = Dy”; luc cdt @ = Dy™

Tai phén b6 q(x) = -Dy™” = p(x) + bo

Bdn héing s8 tich phédn A; B; A’; B' duge xdc dinh tir cde didu kién bién.
3- Pidu kié¢n bién '

Chiing ta phén biét ba trudng hop

+ Tai Avatgi D

a) Ddu ty do: Iuc cdt @ = 0 va moment M = 0 hay y”=0vay” =0

b) PAu khdp: chuyén vi y = 0 vi moment M =0 hayy =0 va y”’ =0

- Tai B: bidu thic ciia bén bin 88y, ¥, M va Q & hai bén ciia diém B nay.
* Tai C: bidu thirc clia béin bi&én 88y, ¥, M va @ & hai bén ciia diém C nay.
Phuong trinh bién dang cé dang

T Adén Bvata CdénD

y=(Acosox + Bsinoax)e™™ +(A 'cosox + B'sin ox)e™ (2.47)
vi p; = pe = 0 kéo theo §; = fiz = 0.
T Bdén C

y =(Acosox + Bsinox)e™ +(A'cosox+ B'sin ox)e™ +B,x+B, (2.48)

diéu nay ddn dén gidi hé 12 phuong trinh ¢6 12 4n 86 124 12 hé s8

2 cho ddu A: (" =0,y = 0)

2chodduD: (" =0,y"=0) |

4chodiém B: (y=yp ¥ =y5 ¥ =y"s ¥ =y"s)

4chodiém C: (y=y0, ¥ =¥ ¥ =¥ ¥y = y"d

Ghi chi: Phuong phdp nay duge gid thiét 12 méng khéng hé khéi d4t
(vdi y > 0); dng xi¥ thyc ciia méng chi tuong \ing véi dng sudt nén. Trong
trudmg hop nay cé su khde bidt trong két qui clia cdc tdc ding, cdc \ing suft
va cdc bién dang tuong img vdi mdt su gia ting nhe nhimg gid tri cue dai.
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: COpYIGNT BY FOCEDR.COM
dé khir nhimg dng sudt kéo gifa dat va dam (hodic ban) dng vé1 khu vue
ddm bi ving lén, chiing ta tdc déng nhimg luc phan bé hudng lén va bing -
kbf, vdi f la gia tri bién dang tai hoanh dé dang khao sat. Nhimg luc nay
gay ra bién dang phu Af huéng lén trén duge tinh tir tdi bi phén b6 - KbAf
Vidu 29. Cho b = 09m; & = 0,dm; L = 10m; p, = 0,1 MN/m; p., = 0,3
MN/m; a; = 2m; a» = 2m; E = 20.000 MPa; £ = 50 MPa/m.

Bién dang f=y; g6c xoay w=y’
Moment M = Dy” véi dim thi D = EI: lyc cdt Q@ = Dy”
Vdi mdi phén cia ddm trong hinh ¢é:

i \
A a, E g
7 i

Tit A d&n B, nhimg hé s61a A, B, A", B’} véi B; = B = 0

Tir B dén C, nhiing hé s8 12 Ay, By, A%, B’y v6i B; #0 va By # 0

Tit C dén D, nhitng hé s6 14 Ay, By, A’y B véi ;= =0

Nhu vay, ching ta cé 12 a4n 86 va can phai ¢6 12 phuong trinh.
Nhitng diéu kién bién & hai ddu miit A va D cho 4 phuong trinh, cu thé néu
ddm tu do & hai ddu muit A va D cdc diéu kién bién nay sé cho diéu kién

tuong thich cilia timg cip bén bién dang va tdc déng (f, @ M, @) tac B va C
cho 8 phuong trinh sau

-# 0l
)

L

I 3

« Tai A Mi(0)=0[1}va Qx)=0 ' [2]
« Tai D ML) = 03] va Q4L) =0 [4]
« Tai B fila) = folay) [5}
wyla;) = axla) (6]
Mi(ay) = Ms(a) : [7)
Qfay) = Qulay) ' ' [8]
« Tai C fola,+ as = fila;+ az) ; 91l
wala+ as) = ayla+ as) C ot B [10]
Myta,+ ap) = Mylap+ az) C[11]

Q2+ as) = Qsla+ ay) 121

P$ ciing D = EI/12 = 96 MN.m*
Design By haughtycool
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a @
(P2 =P1) == p; (pr.u;)a—’vp; (0.3-0.1)2-0.1
2 - < = 0,0022222
40’ D kb 50%0.9

B, = p;:.ﬂz_: pPi—p; __0,1-03 - 0,002222
4o’ Da, kba, 50x0,9x2 ;

=
Lo
H
ta
]

Tai A, x=0 = e=¢" =1;¢ =cosax =1; s = sinox = 0
phuong trinh [1] cho

M, (x=0)=Ely%x)= EIx2d° {[-—Bic-rrA,s]i +[Bje-Ays]e; =0
i e i

4

—_-?Ir'—B;'FBJj_J':ﬂ !]]
phuong trinh (2] cho @,(x=0)=Ely"(x) =
= EIx 20’ {E{AI+BJ.]E+(B}—AJ}sIa{_+[{B'I-—A'; }e-[f}'j---A-{JxH
. ¢

I
= A, +B;+B}-A =0 2]
Tai D, x = L =10m = a=5,8508Y ; ¢ = """ = 347 ,536;
¢ = cosox = co85,85089 = 0,907997; s = sinox = sinb, 85089 = 0,418976
phuong trinh [3] cho

M,(x = L)=Ely"(x)= EIx20® {[-—Bﬁc+ ;‘Lrgsi£+[3'3c—-r’.'.3 slel = 0
e

l
— L 4[0.907997B';~0.418976A',]347.536
347.536

~0,002613B; + 0,0012064, + 0,002613B"; — 0,0012064A"; = 0 13)
phuong trinh (4] cho
Qtx=Ly=Ely"{x)

- EIx20° {[(Aa #B)e+(By - Ay)s} +[(Bry- At )e=(By- A'g)s]e} =0

=

l{-0.907997B, +0,418976 A, =

l

—

{[_'{&3 +33]c+{B_,—A3)s]§+[{B'3—A'3 Yo—(B'y-A's }S}E}=a
{[[A-? +Bs)e+(B;s "'Au]s]é +£(B’3—— A'z)e-(B;~ A'a}sj]e} =
“E“{C‘E}ﬂa +§{c+s}33'+e(s_—vr.:]A‘3+e{c+S}B’ =

0,0038184; + 0,001407B, —Dlﬁghglgﬁﬁa‘&g,'ﬁt;céio?l‘l?w’ =0 (4]

esig
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Tai B, x = 2m = ox =1,170174; e = /7917 = 3 22255
¢ = coscx = c0s1,170174 = 0,38992; 5 = sinox = 5inl,170174 = 0,920818
phuong trinh [5] cho

filay) = folay) - : (5]
fi{ix=2m)=y(x=2m)=(Aj;c+ B;s}§~+(A‘I c+ B’ s)e

folx=2m)= (A3c+Bgs}§~+(A'2c+ B'ysle+Px+P,
(Aje+ st}£+(ﬂ'1 c+ B’ s)e ={A2c+Bgs]£+{A'2c+B'23}e+|31.t+13;.
e e

(A;-::+JEitIs}Eﬂu:ﬁ'I c+ B s}e-{A2c+Bgs]£—{A'2c+ B'ysle=(B,x+B,)
= [

(c/e)A;+ (s/e)B; + ceA’; + seB’) - (c/elAy— (s/e)By— ceA’y— seB’s = — (Bix + o)/ ab

0,1210204; + 0,285742B, + 1,2566789A", + 2,967338B’; - 0,1210204, -
0,285742B; — 1,256789A"; — 2,967338B"; = -0,0022222 [6]
phuong trinh [6] cho ay(a;/ = asla;)

y'(x=2m)=a[(B;-Aj)c-(A; +B; )s}§+ a[(A"}+ B )e+(B'y;~A'))s]e

¥ alx=ay ;Emi =a[(B, —Ag]nc—qiz-ig +BE]S]§+{I[[A ‘g B.'2]c+|[B'3-A‘3 }s]e+ﬁ1
[(B, - A;)e— (A, +BI:-3]§+[{A'1+B'; e+ (B';= A'p)sle

~[(By - Ag)c—(A; + B, 13]5*[{ﬂ'ﬂﬂ'zJ-‘-‘r+'{3'rﬂ‘z}Si€=-i—l

= —ffc + s)/e]A;+ [{c —s)/e/B;+ [(c - s)eJA’; + [(c + s)e]B’; + [(c + s)/eJA; -
{(e — s)/e]By - [(c — s)e]JA’s - [(c + s)e]B’; = B,/ a
= —0,4067614; + 0,164722B, - 1,7106164"; + 4,224154B’; + 0,406761A, —
0,164722B; + 1,710616A"; — 4,224154B’, = — 0,0037981 (6]
rhuong trinh [7] cho M,(a,;) = Msfa,)

véi M,(a;)=Ely"(x=a; =2m)= EI{E::!E{-BIE+A,S]-§+ 20%[Be-A", s}e}
vda My(a;)=Elyx=a;=2m)=El {20:2 [-—Bgc+A23]£+2c12 [B'yc—-A', s]e}
e

= [—BI{.‘+ A:S].§_+ [B'j c —All SIE - [‘Bﬂﬂ"‘ A23]§+[B'2 ﬂ"’A.E S]E

0,285742 A, + 0,12102 B, — 2,967385 A’, + 1,256769 B’, — 0,285742 A, —
0,12102 B; + P98TIBSAYLYDPRE6769 By = 0 [7]
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phuong trinh [8] cho Q;(ay) = Qsla,)
Q(a;) = Ely“(x=a; = 2m)

=EI{2:1"[{A1 +Bf)c+(Bj—A1}3]§+2{13[I[B‘}—A'J)c—(B';-A';}s]e}
Qq(a)) =Ely“(x=a,=2m) |
=EI{2¢13 [(Az+B;)c+(B; —Ag)s]§+ 20° [(B'E—-A'E}c—(B'g-—A‘E}s]e}

= —0,164722 A; + 0,406761 B, — 4,224154 A’; - 1,710616 B’; + 0,164722 A,
~ 0,406761 By + 4,224154 A, + 1,710616 B’, = 0 [8]
TaiC, fp=f;véix =a;+ az=4m |
= ox = 3,40347; e = ¢*%%47 = 10,384481 |
¢ = cosox = c083,40347=-0,695813; s = sinox = 51n3,40347= 0,718223
Tuong ty, tir phuong trinh [9], ta ¢ |
~0,067003 A; + 0,069161 B, ~ 7,225907 A’; + 7,458635 B’; + 0,067003 A; —
0,069161 Bz + 7, 22590? A’s— 7,458635 B’; = 0,006666 [9]
Tuong tu, tir phuong trinh [10], ta cé:
-0,002158 Ay — 0,136163 B, — 14,680 A’y + 0,232728 B’; + 0,002158 A; +
0,136163 By + 14,680 A’s - 0,232728 B, = 0,0037981 . [10]
Tuong ty, t¥ phuong trinh [11], tacé .
+ 0,069161 Az + 0,067003 B, — 7,458635 A’ -~ 7,225907 B’y .~ 0,069161 Az -
- 0,067003 Bz + 7,4586356 Ay + 7220007 B3, =0 [11]
Tuong tu, tir phuong trinh [12], ta ¢é cer :
-0,136163 Az + 0,002168 B, - 0,232728 A’; — 14,68445 .B + 0,136163 A; -

0,002168 B; + 0,232728 A’y + 14,68445 B3 =0 = [12]
Gidi h¢ 12 phuong trinh trén ta duge cdc nghiém sau _

A;=6,11944x10*  Ap=-20,02593x10* A, = 223,0474x10™

B, = -4,271221x10* B, = ~12,015697x10*  Bj = ~97,17155x10™

A’ = -3,30499x10™ y = —3,524407x10* © A’; = 0,0019252x10™

B’ = —4,71221x10* By =-2 32501::1:3" B’; = —0,00084074x10™*

Bay gi%, ta c6 thé tinh iing -suﬁt, bign dang va cde tdc ding ndi luc
trong ddm trén.

. Chﬁng han tai x = 3m = ax s 2 TEEEE e = 275526 § 78495
¢ = cosox = c0s2,75526= -0,18842y sa=obirent = sin3,40347= 0,983035
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Bién dang hogc dé véng
f=ysx =3m) = EAEC+323:.§+[A'2 c+B'2-3}e+BIx+ﬁ2= -0,00248m
Géc xoay

W=y'z(x=3m)=af(B, - Ay)c— (A, + B, Js]§+a{{A‘2+ B'y)e+(B'y—- A )sle+B,

= ——G,DG[}ISISFM
Monient

Mo(x=3m)=Ely"tx =3m) = EI{E:::E [-Bsc + A23]1+ 20°[B'yc~A'y s]e}
e

= -0,0956 MNm
~ Luyc cat
Qo(x=3m)=Ely"(x =3m) :
=Ef!lza3[m2 + By )e+(B, ~A2)3]£+2a3[(B‘E~A'E }-‘:_—[B'E—A‘g}s]e}
= 0,02428MN |
Phdn lyc nén o= —ky = -50x(~0,00248) = 0,124 MPa = 124 kPa

2.12 MONG BE TREN NEN WINKLER

Méng bé trén nén Winkler, dya trén 1y thuyét ban va vé chiu tdc dong
cia phdn lyc nén. Lan lugt ta tinh tdc dong cia mét chan ¢t 1én khu vu'e
bin xung quanh chan cft trén, sau d6 ta diung nguyén 1y chéng chap dé xdc
dinh biéu d6 moment, luyc cit, phdn lyc va 4o vong va d$ véng cua ban.
Phuong phdp tinh gém cdc buée sau: |

Bugc 1. Chon thit bé ddy h cia bén.
Buge 2. Xdc dinh dé cing chéng uén R cia ban theo céng thic sau

Ro_Erl’ (2.49}.
12(1-p3)

trong dé Ey - module Young cud vit liéﬁ mong

Hr - hé s6 Poisson ciia vat lidu l1am méng

Design By haughtycool
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Buide 3. Tinh bdn kinh ving 4nh hudng dd cing
IR
L'= §f— 2.50)
E (

Vung anh huéng cua mét cdt cé thé trong khodng tir 3 dén 4 L'
Bude 4. X4c dinh gid tri moment, trong hé toa d§ cue, cia mbt diém do
tai dung trong cot gay ra, theo céng thuc sau

M, = moment tiép tuyén = —% A, -”-H:}Aq (2.51)
L
Mr = moment xuyén tdm = —-'2 uFAI—-{-tHTfiéE— (2.52)

X
trong d6 - khodng cdch tif chdn cot dén diém dang khao; P - luc chén cot
A, A;- - cdc hé so phu thudc ty sé r/L".
Trong hé toa dd Décarte, xyz, ta cd
M, = M, sin‘o + M.cos’a (2.53)
M, = M, éos*ar + Msin’a (2.54)
Buge 5. Tinh lyc:cét Q) ¢ho mbi dm vij chiéu rong cia b2 do lyc ding
chAn cit gdy ra |

Q=U£ (2.55)

4L’
vdi Ay - hé 88 phy thufe ty s8 F/L"
Budge 6. Chuyén vi dimg

PIL? :
.= ﬁ" tai cham cét. (2.56)
PL*
A,,- diém cdch cot mét khodng.r (2.57)

v6i Ay~ hé sé phu-thuﬁc tf's{{ riL.
Bude 7. Dat tai tfong bt & cdc bidn cia timg ddy cda b2 sao cho théa

cac didu kién bién cta beé. _
Design By haughtycool
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—— A1

-E —a— A2
—— A3

A2 - Ad

/ j_:/f‘f,
Hq-"-—- Ad
-0,4 0,3 (3,2 0.1 0 o1 0.2 0.3 0.4 05
Al1-A2-A3

Hinh 2.39: Cdc hé sé tinh mdng be

Hinh 2.40: Thi cong mdng bé

Design By haughtycool
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Chuong 3
COC CHIU TAI TRONG PUNG

3.1 TONG QUAT VE coc

Tir rdt xa xua, con ngudi A4 bist sit dung coc gb déng xudng sdu dé
gdnh d3 céng trinh c¢6 tdi trong 16n hodc cde 16p dt bén trén mit khéng
dd khd néng chiu tai truc ti€p. Thoi tién s, coc da duge sit dung d€ génh
dd cde nha & trong vung hd Lucerne v nhidng cong trinh tuong tu ciing tdn
tai trong ving Tén-Guiné. Mit khdc, ngudi ta ciing ghi nhan duge khi thdp
Campanile sup d8 nam 1902, nhilng coc gd gdnh dé né nim dudi mue nude
ngim duge tim thdy van cdn & trang théi tét va duge si dung lai cho céng
trinh t4i tao trén nén cii. Th&i xa xua 4y, con nguﬁi dd déng coc blng
nhimg chay vd ldn, nhing chay vé kéo tay, nhilng banh xe nudc déng coc, ..

Cdc mdy biia hoi nude ding dé déng coc duge phat minh bdi Nasmyth
nim 1845 Cho d&n nay, di c6 r&t nhidu phuong tidn ha coc nhu bda roi,
biia hoi don déng, bia hoi song déng, bia diesel kifu c6t va kidu ng, bia
thiy luc, bia rung hodic cde bién phdp ha coc biing xéi nuée, ..

Qud trinh phit trién cdc loai coc ciing chinh 1a sy phdt trién phuong
phdp ha cge, ngay nhimg ndm gén ké trude chién tranh th& gidgi 14n thya
hai, 1936, k¥ su Franki, ngudi ¥, da phdt minh ra phuong phép cfu tao coc
nhéi bé téng vao nhing 18 khoan trong nén d4t. Cho d&n ngay nay, rit
nhiéu phuong phédp tao coc nhéi bé téng tai chd, tift dién trdn, chir nhat,
chit I, chir H, .. biing cdc lu8i khoan hay 12 gdu dao,.. c6 6ng vidch, ho4c giir
6n dinh thanh vdch bing dung dich huyén phi bentonite. Pén cudi th& ky
20, ky lyc v& chiéu sdu coc nhéi la 125m dudi tda thdp d6i & thd db

Kuala Lumpur, nudc Malaysia. -

3.2 B|NH NGHIA €QC

3.2.1 Pinh nghia coc

Coc thude loai méng sfu 1A loai méng khi tinh sde chiu tdi theo dit
nén c6 ké dén thanh phédn ma sdt xung quanh méng véi ddt va cé chidu sdu
chén méng khé ldn so vdi bé ring méng. Theo nhiéu quan tric thuc nghiém

Design By haughtycool
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dieu kién lam viéc cua méng sdu két hop véi cdc két qua thi nghiém xuyén
tinh CPT, mong sdu duge dinh nghia theo didu kién ty s& chidu sau ngam
mong tuong duong trong dat D, va bé rong méng B nhu sau '

D
£ = 5 - (3.1)
B

Chiéu sau ngam mdng tuong dwong trong dat D, dude xde dinh theo
cang thie sau

1 i)
D, =-——J.qc{z}dz (3.2)

tromg do q. - sie khdang mai cia thi nghiém xuyén tinh

g-. - sdc khdng mii tuong duong duge tinh theo cong thic
D+ 3a
1

e J' q..(2)dz (3.3)
D-&

Qee =

véi ¢..(z) - sic khdng mii ¢.(z) san bling cdc gid tri 16n hon 1,3g,,, 12 gid tri

trung binh cia ¢.(z) trong khedng tir (D - b) dén (D + 3a)
' D+3a

I
=— dz 3.4

cdc gid tria = B/2 néu B > 1m, _
a = 0,5m néu B < 1m,

b = minfa,h) v6i h 12 chiéu sdu méng dit trong 16p dat chiu luc
(xem chi tiét trong H.3.1)

¥

Qe

v

Hinh 3.1: Chi tiét dé sdu ngam cac

Design By haughtycool
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Véi kich thudc méng ¢é 5 > D./B.> 1,5 duge dinh nghia 12 méng nia
sdu nhu: caisson, tru, va c6 cdch tinh hoi khdc méng su.

Khi cdc phuong 4n méng néng khéng cdn thich hgp d€ gdnh dd cong
trinh, hoac la do tdi trong quéd l6n hoac do ldp A4t nén bén trén gin mit
dat 1a loai dt y&u chiu luc kém. Ngudi ta nghi dén. méng sdu béng cdch
truyén tdi trong dén nhing 16p dét. chiil ll(i: ot hvli‘li théng qua.cée thanh
(coc hodc tru) ¢ kha ndng chiu lwr.' cao YTam bing ﬂic'lom vt lidi Iljr d:,tng
phd bi&n nhu: gb, bé tdng, thép. -

Hién nay, coc dugc sit dung rdt théng dyng trong cdc céng trinh dan
dung, giao théng, thuy lgi.

3.1.2 Phén loai coc

1- Theo vét liéu

Theo vét lidu, ching ta c6 th& phan chia ci;n: thﬁnb r:ar:. gd, coc thép.
coc bé tdng, coc phdi hop giita cédce vit liéu trén.

a) Coc gd i

Coc gb thuong duge su dung la: théng, tram, tre . . dudi dang coc dun
doi khi dang td hop cdc thanh don thanh bé coc hodc phﬁ'i hogp vdi cdce loai
coc khdc nhu gb - bé tong phdi hap, thép - gd phdi hop. Coc gé phai duge
thudng xuyén nim dudi myc nude ngﬁm nhﬂm gitr cho phin thé gd khéng
bi tdn e¢dng bdi mde, myc, méi, mot ..

Mét sd yéu cdu ky thuét cho mt cdy coc gd nhu né phai a4 tuoi, dg ﬂm
khéng nhé hon 20%, dé thon khéng nho hﬂn 19, khﬁng dm;lﬁ chng‘ vénh hai
chiéu va d§ cong phdi nhé hon 1%.

Trong mjt s6 trudng hop can thiét, coc gé thong duge ngam tﬁm nhya
dudng va thube chfng méi mot dé cé thé sit dung trén mye nudc ngdm nhu
chéng 48 cédc tru cdu, méng nha trén ving dat cé muc nude ngim séu, loai
nay ¢6 tudi tho dat d&n ba, bén muoi nam.

Héu hét cdc loai cdy c6 thdn thon va thidng déu cé thé sit dung lam
coc, nhung phai nghi dén viéc lam dung s dung cdy lam coc s& anh hudng
xdu dén mdi trudmg sdng cua lodi ngudi.

b) Coc bé téng '

Cé r&t nhidu loai coc bé tdng nhu: cdc loai coc ch€ tao sdn dic rujt
ho#c réng rudt va ha biing bia déng, hodic ép bding cdc kich thuy lye, hay
ha bAng x6i nudc, déi khi két hgp khoan mdi va déng. Mit khde, ta cing
con cé cde loai coc diic bé tong ngay trong cdc hd khoan (ho#ic dao) tai ché,
thudng duge goi chung la coc B(!Hf&ﬂ éyﬁgu&ﬁ%oﬁng cd nhiéu_phun‘ng phédp
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thyc hi¢n: khoan ho#c dao don gidn trong sét ¢é d¢ déo tir trung binh dén
cao, hosic phai gi én dinh thanh vdch bing dng chéng hay s dung dung
dich huyén phi bentonite khi gap dat roi, ..

« Coc bé téng tién ché

Coc bé téng tién ché tai
cong trudng ho#ic ¢ nhing
nha mdy. Ching cé tiét dién
ngang dang vudng canh d =
20cm dén 40cm, dai tir 4 dén
8m cho cdc cgc ha vao dit
bling cdc mdy ép (nhu céc
coc Méga) va c6 thé dai tir
8Bm dén 20m° cho loai ha
béng bda déng coc. Di nhién,
chiéu dai coc con phu thude
vao phuong tién vén chuyén
tif noi san xuit d&n cong
trudng.

Ngoai ra coe ciing cé thé
e6 dang ti&t dién tron, tam
gide, lyc gide ¢ clu tao didc
hodc réng ruidt, déi khi coc
cing duge lam bing bé téng
ung suft trude.

: Loai cpc bé tdong ung
Hink 3.2: Coc bé tong va cdc thiét bi ha coc  sufit trude thudng 1a coc 6ng

réng rudt cé kich thude tir
0,8m dén vai mét dudng kinh, thuéng duge sit dung cho cdc céng trinh céu,
bén cang. '

Thép dai_
«q !H[] I
i Q
Th il
L L ép chinh .

Hinh 3.3: Chi tiét coc bé téng
Design By haughtycool
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(‘npyrigh'r Ry Eocehk com

F.}ilu coc
ik (4
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Mii thép —pr—
' B D4t hdp ndi coc vao by
- ._,i-------; 1| . doan coc dudi trude khi ip
Chi tigt  }- _1._- e _ " dogn coe trén vio, va han ndi
mé&t cAt A-A] l 1
A A - o :
 aa 2 N&i coc

. Hinh 3.4: Chi tiét mdi cgc va néi coc

Coc bé téng ché€ tao sin thudng duge bd tri 4 ho#ic 8 thanh thép doc
chiu uén, thép dai chémg ¢ ﬁt do cdu ¥4n chuyén hosic cfu 14p dung, cdc vi
thép ¢6 ludi 6 vudng 50488 & ddu coc dé chfng v& bé tong khi bj ép mat
manh, khu vire b8 tri legi ¥§ nay & hai ddu doan cge ndi, mot khodng biing
canh B, thanh thép gia-¢ng & mai coc a& chiu dung luc kh:ﬁng xuyén khi
qua cdc 16p d&t cing, Wjli ra cdn c6 thép dé méc cfu co¢ (xem chi tiét
H.3.3 v& H.3.4).

+ Coc nhéi

Coc nhdi 12 loai ¢or dude dic bé tdng tai chd vao 16 trG'ng duge dao
ho#ic khoan trong long d4t, tiét dién ngang 14 trdn, hinh chir nhit, hoc
dang chit thép, ch&t H, chid L;.. D€ dn dinh thanh vdch cdc 15 trfng nay
trong d4t dé bj sat 14, c6 thé s dung 6ng vdch hoic sit dung bin khoan
bentonite. Loai thit hai gid thanh ré, thi céng nhanh va c6 thé€ thyc hién
duge nhitng coc tiét didn lén hon loai thy nh&t, nhung d3i héi nhidu diéu
kién k§ thudt gt gao trong sudt qud trinh thuc hién.

Coc nhdi ¢6 thé khong c6 cét thép chju lyc khi cdc tdi trong cdng trinh
chi gy nén ing sufit nén t.rn:mlgeSI ¢ E.y e Conrg trudmg hop nay, ching ta
c6 thé dat mot it thép chd cdm tm,Ic tlé% vao bé téng tuoi nhim xdc dinh
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truc coc déng thdoi gia cudng mach dimng gita mit coc va dai coc. Trong
trudng hop cdn cét thép chiu moment do tai ngang ho#c chiu tdi nén cing
véi bé tong, ching ta phdi tinh todn cdn thén chiéu dai cAn thit cia cét
thép nay. Coc nhdi duge chia thanh cdc nhém chinh: coc nhéi én dinh
thanh vdch bling éng chdng ¢6 thu héi dng vdach hodc khéng thu héi éng
véch: coc nhéi khéng c6 thanh vdch khi ndn d4t la sét déo trung binh dén
cing; coc nhéi én dinh thanh vdch bing bin khoan (dung dinh huyén phu
bentonite).

Coc nhdi dn dinh thanh vdch bdng dng chéng

Nhém nay gém: loai coc Franki, 6ng vdch duge ha béng cdch déng truc
tiép lén nit bé téng bit ddu 6ng (H.3.5); loai coc ha dng vdch sau ludi
khoan va loai coc ha dng vdch bing cdc tia nudc dp luc cao. Viée thu hdi
dng védch rdt khé khin va cdn cdc mdy moéc thiét bi chuyén dyng lam giam
ma sdt gida ddt vA mit ngoai éng trong sudt thoi gian dng ndm trong dat.
Chinh diédu nay han ché& kich thudc cla coc loai nay.

! Lyc kéo 6ng

{5115 vach

—*= Biia

Bé t6ng db tai cho

Dnm bé tong

_.

Hinh 3.5: Coc nhéi cé éng thanh kiéu coc Franki

Khi thi céng coc nhdi vA coc barrerte trong cdc loai dit dinh, coc chi di
qua trong d4t dinh dédo cao d&n cing, thanh vdch hé§ khoan cé thé ty On
dinh khéng cn chdng da [Pf.%%ﬁy haughtycool
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Hinh 3.7: Khm 'a.;:-c nhéi trong ddat dinh
Coc nhéi va coc barrette 8n dinh thankh vdch bdng bun khoan

Coc nhdi va coc barrette duge phét tridn tir cdc loai coc ré phédt minh
bdi ngudi ¥ vao nhitng nim 30 cia thé ky 20, va dugc phat trién bdi ngudi

Phép, Nhat, .

L3 khoan hﬁng miii khuan cho coc nhdi c6 tigt dién trdn va bing ghu
khoan cho coc barrette ¢6 “tiét dgygn lﬁa ghg{:cl} thmi‘-:: tiét dién ngang cda

coc tiy thujc vao dung cu tao 16 trong cf/
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Loai coc nhoi va barrette nay c6 kha .ning chju lue r&t 16n, chidu séu
coc ky luc la 126m & Malaysia cudi thé ky 20, & Viéet Nam k¥ luc la 98m &
cdu M# Thudn vao nim 1998.

Cédc dic diém co bdn trong qud trinh thi céng coc nhdi én dinh thanh
vdch bdng bun khoan gbm:

1- Chudn bi tudng ddn ho#c 6ng din ngdn dinh vi ecge vA trénh 13
miéng h& trong qud trinh dao ho#c khoan. Chufin bj ddy di luong bun
khoan trong cdc silo hnﬂc cdc héd,
chua.

Tutrmg dﬁ.n bling bé tong cét
-+, thép bao quanh miéng 15 khoan cé

: _ ' b kieh thuﬁax,,t.rong ldn hem dung cu
Hink 3.8: deé" : o khoan vai em d€ _-lubi":ﬁuan ho#c
géu dao 18n xudng d& dang.

Bin khoan nh#m dn dinh thanh vdch 18 tréng trong qué trinh tao 13
trong trong long dit cho d8n két thdc giai doan d bé téng. Bun khoan
phai thich hgp véi d4c tinh héa Iy cla d4t va nude ngdm.

Bin khoan thudng gém auée va dit sét bentonite (ham lugng khodng
monmorilonnite cao), d6i khi phdi thém phu gia. Ciing cé khi phédi thém bt
thiy tinh huac s¢i ngdn phy bi mia hodc rom ra, dé ting trong lugng riéng
va tang kha nang chiju . hi;n cia bin. Trong trudng hop dic biét, bentonite
c6 thé duge thay bling cde chat biopolyméres.

Nhiing dic trung v§t Iy co bdn-cda ban khoan gém c6:

Hinh 3.9: Hoat déng bin bentonite

- Khdi lugng riéng tir 1,01 dén 1,05 T/m® (ngoai trit trudng hop cdn cé
dung djch bin néng nhu khi thém bét thiy tinh).
- P$ nh6t Marsh phai 168HHE 85 AV do pH > 7.
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- D3 chita c4t phai biing khéng.

- B$ loc nude phai nhé hon 30 m®

- D4 bdm thanh phai nhé hon 2mm. |

D§ loc nuéc vA dp bdm thanh 16p duge thue hién vdi dung cu

Baroid trong 30 phiit dusi dp lyc 7 bars. | |

2- Tgo 14 trong long d4t bling luai tkhuan thudng ho#c k2m tia nudc ap
lyc cao hay bAng géu dao. Trong sudt qud trinh tao 13, dﬁng'dich bentonite
trung 16 khoan ho#c dao phdi luén luén cao hon mit nudc ngdm it nh4t la
1m. Diéu nay nhim ddm bdo bin Iuén ¢ khuynh hudéng thdm vao trong dat
qua thanh vdch hé khoan. Nh&r d6 ma thanh véch duge giit n dinh t6t hon.

Tuéng dén
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Hinh 3.10: H6 khoan ddy bun khoan

Trong qué trinh khoan hodc dado, biin s& néing ddn lén do nhimg hat
min trong dét l4n vao, didu nay dédn dén gidm 46 nhdt cia bin khoan nén
ngudi ta phdi rdy lai khi thu hdi ban. P€ ting 46 nhdt cia biun khoan ngudi
ta thém vao mft s8 phy gia nhu: bicarbonate de soude, alginates, CMC,
amidon,... _' : .

Khi cén gidm d¢ nhét cia biun khoan ta c6 thé hda vao bin cde phu gia
nhu: tanins, polyphosphates ho#c lignosulfonates.

3- Thay bun: Sau khi hodn tdt viéc tao'l5, phdi thay bin khoan dat
cdc yéu cdu ky thugt nghiém ngit phim trénh bin bdm vao cde thanh thép
ngén tré bé téng bdm chit vao cdc thanh thép trong qud trinh d6 bé téng,
cing nhu trdnh lugng cdt min nhidu trong bun s& trén 1&n vao bé toéng.

Théng thudmg ngudi ta tha mét %éyg#g?hgﬁﬁ%%oﬁn ddy h& dao d€ bom bin
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khoan dang khé ndng sau qud trinh dao d4t ra khéi hd dao. Trong khi bom
biin tir ddy hé, déng thdi x4 bun khoan méi nhe hon 1,05T/m* vao miéng ho
dao lubn giit myc biin cao hon MNN, cho dén khi toan I:H:I bin trong hé
khoan hoan toan la bin méi.

4- Dt léng thép cln thidt vao h§ ‘khoan, dinh vi thit cédn thédn khi cé
~cdc cao trinh thép nbi cho cdc tdng hdm khi cé barrette cing ndm chung
v6i tudng ranh (parois). Xung quanh I8ng thép c6 treo cdc miéng bé téng
ddy 3,5 cm d€n 5m ho#c cdc vat tuong duong d€ tao l16p bé téng bdo vé
16ng thép. Sau d6, d4t dng d8 bé tﬁnglf (trépie), dige ndi tir cdc doan 6ng,
mbi doan c6- ch1éu dai tir 0,5m dé’n Bm dudng kinh dng trépie thay déi tir 6
- ciii 461 30 em.

Péu dudi clia dng 46 bé tong phdi cdch ddy hé khoan it nhat 1a 20cm
nhim cho mé bé téng ddu tién thodt ra khéi éng d& dang, (xem chi tiét
trong H.3.11).

Bon méi Bun ch
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Hinh 3.11: Thay bun mdi dﬂnﬁ yéu cdu

Vdi 16ng thép ngdn va nhe nén nghi dén cdch neo d€ tranh bi ddy ndi
khi dé bé téng, ho#ic bi chim vao bé téng tuoi khi théo cdc diém tua dé rit
ong chéng ngin & mi¢ng hd khoan sau khi hoan tdt cong t4c dé bé tang.
' Ciing c6 thé kéo dai mdt s& it thanh thép trong s8 thép chju luc d&én ddy hé
khoan d€ trdnh hi#n tugng thép bj chim, viéc kéo dai cdc thanh thép nay
cho phép dat cdc 6ng tham dd chét lugng bé tong sau nay.

_ Design. By haughtycool
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Hinh 3.12: Dgt 16ng thép va Ong d6 bé tong (trépie)

5- D6 bé téng 1a giai doan quan trong nh#t cho chét luong ciia coc nhi.

Trude tién phai chuéin bj cho vige cdch ly bé tdng va bin khoan dang
diy 4p trong dng trépie. C6 thé dit trén mit bim trong Sng trépie, mét 16p
ddy nhimg hat mép nhe ho#c mdt miéng nhya méng hay mdt qud banh
nhua c6 dudng kinh vita vin nhd hon 8ng trépie. Phii d§ thit nhanh mé
6m® hoac 12m® bé téng d4u tién, trong t3i da 2 phiit, sao cho bé téng chia
diy trong 6ng va khi ra khéi 8ng s& phii nhanh ddu dng trépie, dé€ cho be
téng luén ludn chdy vao trong bé téng bén du6i bim. Néu khdng thi bé tong
s& hda vao bun va nhu thé cdng tdc dd bé tong thdt bai.

Dudng kinh &ng trépie c6 dudng kinh tir 6cm dén 30cm dé bé tong
chdy chi khéng phai roi trong 8ng trdnh hién tuong phéan tdng.

Trong qué trinh d§ bé tong, dé bé tong luin chuyén dé dang ta phai
thdo bdt 6ng trépie & ddu trén, 839 %ugé%ocolpd‘i clia 8ng trépie ngjp trong
bé tong khéng nhé hon 2m.
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Hinh 3.13: D8 bé téng dudi bin

Thé tich bé tong
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zzzzzzzzz V S

TSSOSO IR

FF .||' J.-l'.l‘.f.l"f.-‘f f
V Budng thé tich be -
— tmg dl.r klén ;

= /

Goc didn ti tiét dign that nhd hon
Iy thuy#t

Budng thé tich bé 1dng dang 46 vao hd déo

2y
Géc difin 1 tigt didn that 16n hon by thuyét
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Pay h6 khoan
Chiéu séu

Hinh 3.14: Theo déi qud trinh d6 bé téng

Sau mdi mé bé téng phai do d6 ding bé téng trong h§ dao, vé dutng
thé tich bé téng thuc t& dang d8 vao hd so véi dudng ly thuyét, néu hai
dudng nay gip nhau déng nghia vdi thanh vach da bi sup, thi cdng coc nhéi
bi thé4t bai, phdi ngimg 48 bé téng va dao lai.

Yéu cu tinh chét cia bé tong d8 trong dng trépie gém

- Médc bé téng phai 16n hon 300

- T¥ 1& (nuée/ciment) phéi nhé hon 0,6

P4 syt khéng nhd hon l4em, thudng 1a 18cm. Cén sl dung cédc loai
Design By haughtycool
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phu gia héa déo va chdm déng cho bé téng coc nhéi.

Thi cong coc nhéi va barrette tiy thude r&t nhidu vao céc phudng tién
thi edng, cdc phuong tién nay thung 1a cdc nghién ciu riéng biét cia cde
cong ty chuydn nganh nha:  Franki (Y), Rodio (Y), Bachy (Ph4p),
Solétanche (Phdp),.. Céc thiét bj chuyén biét nhu gdu didu khién bing dy
cép, hodc cln, hodc thiét bj hoan toan tu dng nhy Hydrofraise: mdy khoan
nay khéng cdn phai nhdc 1én mbi khi gdu ddy d4t ma né phd nhd d4t bdi
hai tréng ring quay nguge chiéu nhau dat & phdn th&p nh4t cia mdy, bén
trong gAu 1a m§t mdy bom that manh dé bom hdn hgp d4t ban lén trén
mit d4at.

Hinh 3.15: Luydiikhogr.cdtséhsach roi -
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Hinh 3.18: Ludi khoan mbagmgddsightycool  Hinh 3.19: Gau dao barrette
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Hinh 3.20: Gau dao tu hanh Hydrofraise va ludi khoan ma ring ddy

Trong nhimg trudng hop nén dat c6 nhidu 16p bin y&u hofic cdc 14p cat
séi hat to, bin. bentonite khéng cé tdc dung nhidu d&i véi loai dit nay,
ching ta c6 thé sit dung dng chéng gilf thanh vdch dén tén ddy hg khoan.
Trong trudng hop nay ching ta phdi df bé téng dudi mide tuong tu nhu db
bé téong dudi ban, trong qui trinh 48 bé téng ciing phai rit ong trépie va
ong chéng thanh din dan.

Coc thép

Coc thép rat d4t tidn thudng dude sir dung trong nhing didu kién
khong thé thay thé béing coc bé tong.

Hinh 3.21: Cdc dang coc thép va biua rung
Design By haughtycool
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Coc thép thudng duge dung trong cée sita chita cdp bdch ho#c cde cong
trinh bén cdng ho#c én dinh bd. Trong trudng hap nay, 46 1a dang coc bén
thép. Cde dang khdc 1a dang I, dang +, hoac H, ho#i¢ coc Sng l:hép

1- Phdn logi coc theo dic tink chiu lyc :

Coc chiu mii khi phdn lén tdi trong duge tmy&ﬁ.-qua mii coc vao ldp
d4t cing & mai coe. Coc chiu mili con duge goi 12 coc chﬂ'ﬁg"-- gt

Coc ma sét khi coc khéng tya dén 16p d4t cimg, tdi trong duoc phan b&
phén ldn qua lyc ma sdt ddt xung quanh coc vaA mét phédn nh& qua mm coc.
Coc ma st con :tm;u: goi 1a coc treo.

Bbi khi coe duge phan chia thanh coc ding va coe xién (H.3.22).

Ngodi ra, coc cdn duge phén loai theo kich thude nhu: coc nhé e ca.nh
< 25cm va coc khi ¢é canh > 25 em.

Cing cbn ¢é coc md rong ddy duge thi cdng vdéi thlé'i; bi chuyén dung
(H.3.18).

Ciing ¢dn c6 khuynh hlrdng phéan chia coc thanh: Coe ¢6 4§ chdi khi ha
coc bAng phuong phdp déng hofic ép; coc khéng cé 4§ chéi khi ha coc trong
rdnh dao hodc coc nhéi.

|
A N A\
T 3 Lt i L\ \
it \WB\
T
Coc chiu mai Coc ma sdt Coc xidn

Hinh 3.22: Cdc dgng coc chiu mii, ma sdt vé coc xién
3.3 SU/C CHJU TAI DQC TRUC CUA COC THEO VAT LIEU

Coc lam vige nhur mot thanh chiu nén dung tdm, léch tdm hodic chju
kéo (khi coc bj nhf) va sic chju tdi elia coc theo vat lidu c6 thé duge tinh
theo cong thitc sau

Qu=9 4, R, ®5)

vdi @z - sdc chiu tdi eia coc theo vit lidu
Design By haughtycool
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A, - dién tich ti&t dién ngang ciia coc

R, - eudng 4 chiu nén tinh todn cia v4t lidu l1Am coc

¢ - he s6 dnh hudng bdi 46 manh cda coc. '
Vi dy 8.1. M§t coc trdm cé dudng kinh 8 cm ddéng trong d4t sét déo cing.
Tinh sigc chiu tai cla coc trdm theo v4t ligu.

Vi coc khéng di qua 4t bin, khong bi udn doc, nén sdc chiu tdi theo
vt ligu c6 thé tinh theo céng thutc

Q, = A, R,=3,14x(4cm)’*45 kg/em® = 2260,8 kg

_ Goc lam viéc trong nén d4t chiu tdc dong cia &p lyc nén cla d4t xung
quanh nén thong thudng ta khong xét dén anh huéng ciia uén doc. Ngoai
trir cde trudng hop dic biét nhu coc qud minh hoic do tdc déng cia sy rung
déng gy ra sy triét tidu 4p luc xung quanh hay coc di qua lép d4t bun
lodng. Anh hudng cia d§ mdnh phai dugc xét d&n trong sic chiu tdi cda coc
theo vat liéu, : . ol o :

: Bang 8.1: Sitc ;:-h_iu nén cua vdt lidu lam coc

Vit Héu' = R (MPn) Ghl chii
G& théng 10 '
“Géam | "4;-' 4.5.
| Theo gidi hag- chdy cla thép
_ - 210 ttrg_ip foai Cl)
Thép 270 (thép logi CII)

340 (thép loai CI)
. 500 (thép logi CIV)

" Theo méc bé tﬂﬂ'ﬂ
r | ik g4 | {m&cﬂﬂﬂl . .
| -..Elﬁtﬁﬂﬂ e T (méc 250) "’
: 13 (méc 300)

_— Vth cr.;n‘.: bé tﬁng cit thép, site chiu t.iu cuyc han cia coc theo vt ligu
xde dinh theo cﬁng thiic: thﬂnh. chiu nén ¢6 xét d&€n uén doc. Sy udn doc
dl.l'{jfc xét nhu- tinh mbt mdt cht trong tinh todn ba tong. | |

Q. =@R,A,+R.A,) - (3.6)
v6i Ry, - sitc chju kéo hay nén cho phép caa thép | : |

R, - sifc chiu nén cho phép nﬁngﬂgw%uggr tycoo'
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@ - hé 88 xét dén dnh hudng ciia udn doc phu thude dé. mdnh va theo
thue nghiém 14y nhu sau
¢ = 1,028-0,00002884% - 0,00164 (3.7)
¢ = 1,028-0,00002884," — 0,00161, (3.8)
Hoac ¢ tra theo biang 3.2.
Bdng 3.2: H¢ 38 d¢ mdnh ¢
Aslh | <14 | 21 | 28 | 35 | 42 | 48 | 55 | 62 | 69 | 76 | 83 | 90 | 97 | 104
A=t | <4 | 6 )18 10)]12] 14|16 |18 [ 20 22| 24| 26| 28| 30
& 1 | 98| 96| 93| 90| 87| 84| 81| 78|.74|.70].65]|.60].55
trong dé: r - bdn kinh ciia coc trdon hodc canh coc vudng
d - bé rdng ciia tiét dién chi nhit.

Chidu dai tinh todn eiia coc: [, = vl (3.9)
trong dé: [ - chidu dai thuc ciia doan coc khi bdt ddu déng coc vao dft tinh
tir ddu coc dén diém ngAm trong dit (coc thudng bi giy khi dang déng hoac
ép c6 doan coc tif do trén miAt dAt cdn nhidu), hodc ! duge chon 14 chidu ddy
ldp dAt y&u cé coc di ngang qua va v 1A hé s6 phu thudc lién ké&t cia hai ddu
coc ldy theo hinh sau

Béng 3.3: Hé 86 v phy thude lién két

L4 f -
/] /4
w=2
=07 v=05
* Ddu coc ngam trong daiva | * DAu coc ngam trong dai va | * D4u coc ngam trong dai va
miii coc ndm trong ASt mém. mili coc tya Bn dit cing mii coc ngam trong d4
hodc da

Ho#c néu xét d&n sy hién dién cua dat bun lodng xung quanh coe,
M. Jacobson dé nghi Anh hudng udn doc nhu sau
Bang 3.4: Hé s ¢ theo Jacobson

iA=Lk S50 70 85 105 120 140

[ 1 08 0.588 0.41 0,31 0.23

vdi L - chidu dAi coc, r - bdn kinh ho#e canh coc.
Design By haughtycool
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Vi du 8.2. Xdc dinh sic chiu nén cyc han cta coc trdn, bé téng cdt thép, dai
10m, bdn kinh coc 25 cm. Bé tdng mdc 250 c6 siic chiu nén tinh todn 1
R, = 11 MPa, vdi 4 thanh thép ®20 loai CI c6 sie chiu nén R, = 210 MPa.
Coc dugc cfu tao ngdm vao dai va mii coc ndm trong dat cé sire chiu trung
binh.

Gidi. Coc c6 khd nang bi giy khi da déng duge vao d4t mot doan tir 3d dén
6d, hic ndy dp lyc xung quanh coc gir doan ddu coc nhu mdt ngam trugt,
déng thdi sitc khdng cda dit ¢ mii coc da dat gid tri dd lén cdn trd sy
xuyén xudng ddt clia coc va than coc bit ddu bi udn doc. Vi mii coc da
ngam vao dat cdn déu coc tu do trong khéng khi, nén chon hé sd v = 2 va
l,=2x10m = 20m '

Hé s6 dé manh Ay = [,/r = 20/0,25 = 80. Tir bdng tra ta suy ra ¢ = 0,72

Qv =9(R,A, + R, A, )= 0,72(11x3,14x0,25x0,25 + 15,56x10"x210)

=177 MN = 1770 kN = 177 T
Theo M. Jaccbson lai ¢6 L/r = 10/0,25 = 40 nén ¢ = 1
Qv =0(R,A, +R,A,) = (11x3,14x0,.25x0,25 + 15,56x10"x210)’

= 2,49MN

Nhu véy trong qud trinh ha coc trén suc chiu tdi theo vat lidu sé yéu
nhat 1a 177 tdn khi bt ddu ha coc 'va dat én dinh 14 249 tdn sau khi da ha
coc vao dét hoan toan.

Chiing ta ciing c¢6 thé sit dung edng thiic tinh sitc'chiu tdi ctia coc theo
vit liéu'. theo tdng két cdc kinh nghiém xay dung & mét s8 quic gia dugc
gidi thiéu trong Quy pham Xiy dung Viét Nam 21-86, nhu sau

Qu = kmR,, {3.10)
trong d6 £ = 0,7 - hé s6 déng nhdt; m = 1 - hé s didu kién lam vidce
Ry = suc chiu tdi gidi han cha vat lidu lam coc.
Vdi coc bé tdng cét thép
Qu = km(R.F, + R, Fp) (3.11)
cdc ky higu gidng nhu cdc céng thic trén.

Sue chiu kéo céing cia coc bé tong cét thép theo vét lidu khi coc lam

viéc chju nhé
Qunve = kmR,F, (3.12)

Mat khdc, coc ché tao sdn bj udn trong qud trinh v4n chuyén va céu
dung coc nén cén lugng c6t thép chéng udn, chiing cAt trong qud trinh nay.
Hon nita, khi déng ho#ic ép ha coc, phdn ddu va miii coc bj ép m#t vA xung
déng nén cdn thém hé thép daiddyrddehonpmbivy H.3.3 va H.3.4.
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So d3 tinh coc cdu vdn chuyé&n nhu sau
Sd a8 2 méc ciu
%@A_ - 9886l _ _ _ _ _0207L * So a8 dyng cgc
i‘E--- !— oot fh# e
B :
E... ...................... R - 0,293L

M, = 0.0214qL2 L

M,,.. =0.043qL?

Sd a8 3 méc clu
u.1531.f 0,347L ! 0,347L lﬂ,iEEL
[ ]
M, =0,0117qL?
Sd d8 4 méc cu

o.104L | 02021 fnznal.l 0292t 0,104
L |

M, =0.0117gL?
Sd d8 5 méc ciu

0.002} 0,208 { 0,200} 0,200} u.zu‘;sL[n,ﬁszL.
| : ]

Hinh 8.23: So dé tinh vdn chuyén coc 2, 3, 4, 5 méc cdu

Tir két qua moment cuc dai do cfu coc c6 thé dé dang tinh s& luong
thép cdn thigt, chd ¥ ¢ 1a trong lugng coc theo chidu dai don vi cdn xét dén
hé sd djng tir 1,2 d&n 2 tay theo diéu kién phuong tién vén chuyén va cung
dudng van chuyén cé tinh trang t8t hay x&u. : :

Stie chju tdi theo vit ligu ciia coc nhdi _

Do coc nhéi duge thi ¢éng A8 bé tdng tai chd vao ¢dc hé khoan, hd dao
sdn sau khi dd dit luong cdt thép cén thét vao h§ khoan. Viéc kiém sodt
didu kign ch4t lugng bé téng khé khiin, nén sic chiu tai ciia coc nhdi khang
thé tinh nhu coc ché tao sdn ma c6 khuynh huéng gidm nhu cdng thic sau

Qv = RA; + R4, (3.13)
véi R, - cudng 43 tinh todn clia bé téng coc nhdi
- R, = 4_R§ khi dé bé téng dudi nudc hodc duéi bim, nhung khﬁng 1én

hon 6 MPa.
Design By haughtycool
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R
4
R - méc thiét ké cia bé tong

A, - dién tich tiét dién ngang cia bé tdéng trong coc
A, - dién tich ti€t dién ngang cla cdt thép trong coc
R,, - cudng dj tinh todn cho phép cia cot thép

- R, = — khi 48 b2 tong trong hd khoan khd, nhung khong 16n hon 7 MPa

e ¢ < 28mm, R,, = % nhung khéng 16n hon 220 MPa

L

Vi dy 8.3. Xdc dinh sic chiu nén cyc han cia coc nhéi dudi bun bentonite
dai 40m, bdn kinh coc 50 cm. Bé tdng méc 300 véi 12 thanh thép ®20 loai
CI ¢6 sic chiu nén R, = 210 MPa.

Giai. Siic chju tdi ciia coc nhéi trén theo vat ligu c6 thé duge xdc dinh theo
cong thade sau

P = R,A,+ ResAs
véi R, = 300/4,5 = 66,66 > 60 vay chon R, = 60 kg/cm’
va Rua= R, = 2100 kg/cm?

P = 12x3,14em?x2100kg/cm? + [3,14x(50cm)? — 12x3,14cm?]x60kg/cm®
= 79128kg + 468739kg = 547867kg # 548T

3.4 SUC CH|U TAI DOC TRUC CUA COC THEO DAT NEN

Cho d&n ngay nay, mic dd lodi ngudi da bigt si dung coc dé gdnh do
cong trinh tif rt lau, bdi nhimg ngudi Hy Lap cd dai, 15i gidi gidi tich cho
sie chiu tdi cia coc theo nén ddt vdn chua c6. Trong thyc t& tinh todn,
ngudi ta phan chia sifc chiu tdi clia coc theo nén d4t mot cdch kh4 tay tién
gdém hai thanh phdn: thanh phdn chju mdi va thanh phdn ma st xung
quanh coc nhu sau: 3

Sie chiu tai euc han cia coc @, gdm tdng sic chéng cdt cyc han giita dat
va vt lidu 1am coc & mit bén ciia coc @, cung vdi sic gdnh dd cyc han clia
d4t & mii coc @,

Q. =Q.+Q, (3.14)
L

Q,=uft,dz va Q= A, (3.15)

o
ho#ic @, = A, f, + A, g, (v6i A, - dién tich xung quanh coc ti&p xic v6i d4t)
Sitc chju tdi cho phép cia coc

.9 .9 -9
@ = FS, & Fs;esigr? %f/ h?ﬂgﬁtﬁﬁ)l LB
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vdi FS, FS,, FS, - 1an lugt 1a hé s§ an toan chung, an toan cho miii va thin
coc, thuéng duge chon tir 2 dé€n 3, tuy theo loai t8 hgp tii trong.

X
DU J QI uu
—n -q-—-D
- fy £y S
L B
|
Qs 1 l'lL --------------
P i
] . 55402 3 5y vy g e ) O s a1 | i3l [
h1r : ] 1 "‘-.;-:aﬂlggﬁ ._1.‘—1"'::1‘..::5-.-.-': -::ﬂ -_1 1 t
Twp
I C]-F R _..',:' i

Hinh 3.24: So 'c_i‘(f cde life cila ddt tde déng trd lai coc

So d6 trong H.3.24 dién ti cdc thanh phdn chiu'tﬁi clia coe theo dit
nén do chiu mili vd ma sdt xung quanh.

Sitc chiu tdi cia coe theo ddt nén co thé duge du dodn theo cde phuong
phdp chinh sau : _

- Theo chi tiéu co hgc cia dat nén: chi tidu chéng cdt va trong lugng
riéng cdn goi 1a phuong phédp tinh,

- Theo chi tiéu trang thdi con goi 14 phuong phdp théng ke,

- Theo thi nghiém nén tinh coc tai hién truéng,

- Theo thi nghiém d¢ng cho c4c loai coc ha vao d4t bing biia déng
3.4.1 Tinh sidc chiu tai ciia coc theo chi tidu co hoc cia dit nén hay

la phudng phdp tinh hoe

{- Sutc chju miii cia dat & miii coc Q,

a) Phudng phép Terzaghi

Phuong phdp c8 dién nhat uéc lugng sie chin miii do Terzaghi va Peck
dé nghj sit dung cde cong thuie bdn thife nghiém, dugc phét trién trén co sd
cdc cong thic sic chiu tdi cla méng néng, vdi so dd trugt cia dat dudi mii
coc tuong tu nhu so dé trugt Skaodsty dudhtnsug néng.
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Q, =xRZ(1.8cN,+yD;N, +0.6yR,N,) cho coc tron bdn kinh R, (3.17)
Q, =D?(1,3¢N, +YD;N, +0,4YB,N,) cho coc vubng canh B, (3.18)

Terzaghi dé i_:ghi s dung ngay cdc hé s8 sdc chiu tdi N, N,, N, duge
thi&t 14p cho méng ndng tiét dién tron hodc vudng cé dang

E’z:hu-wﬂm :
N; =coLgy —1
2c0s?(Z+ %)
4 2
EE{SIIJ—Q!_E]W
N = ’ > {3.19)
q X
2cosP(=+-+
Cos {4 2}
1{ K
N, . =— -——iL-_] gP
Y 2[@03’? . }

v6i K, - hé s6 dp lyc bi d9ng cia d4t t4c ding lén mat nghiéng cia ném
nén chit dudi ddy méng.

, -Ng-Nc
T L b 9 —
100 -
(3] ' :
= Nc !
10
s =
o
N .,....-n"' b
1~=££;;:=?§EE§EAEEF1;====: e
oi LT .
O 5 10 15 20 25 30 a5 40 45 50

WAd)
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i
Bing 38.5: Cdc hé s6 stic chiu tdi Nec, Nq, Nycia Terzaghi
P [Ng} [Ne] [N+l L [Nq) [Ne) [N
D 1 5.7 o 27 15,896 28,236
1 1,108 5,997 28 17,808 31.612
2 1.220 6,300 29 19,981 34,242
3 1,347 5,624 30 22,456 37,162 19,7
4 1.487 5,968 Y| 25,282 40,411
5 1,642 7,337 0.5 a2 28,517 44,036
L+ 1,812 7,730 33 32,230 48,090
7 2,001 8,151 a4 36,504 52,837
3] 2,209 8,602 a5 41,440 57.754 42.4
g 2,438 9,086 36 47,156 63,528
10 2,694 9,605 1.2 3r 53.799 J0,067
11 2,975 10,1683 38 61,546 77 485
12 3,288 10,763 38 70,614 85,866
13 3,634 11,410 40 81.271 95,663 100.4
14 4,018 12,108 41 93,845 106,807
15 4,446 12,861 2.5 42 108,750 119,669
16 4,922 13,676 43 126,498 134,580
17 5,451 14 559 44 147,736 151,950
18 6,042 15,517 45 173,285 172,285 297,56
19 6,701 16,558 48 204194 198,219
20 7,439 17,690 5 47 241,800 224,545
21 8.264 18,925 48 287,855 268,285 780,14
22 9.180 20,272 45 344,636 298,718
23 10,231 21,748 50 415,146 347 500 1153,2
24 11,401 23,361
25 12,720 25,135 97
26 14,210 27,085

Théng thudng thi thanh phén 0,4B,1V, va 0,6R, 1V, duge bd qua do né
khd bé so v6i hai thanh phdn cén lai, viéc bé qua nay bd cho trong lugng
coc khong xét vao céng thie ude lugng sitc chiu tdi. Hién nay, dé nghi cia
Terzaghi vAn cdn duge s dung trong quy pham xAy dung ciia nhiédu nude.

Sau d6, nhidu tdc giad da dua ra cdc gid thuyét dang trugt cda d4t dudi mii
coc chi phét trién xung quanh miii coec nhu H.3.25. Nhiim mue dich tinh todn
diing stc chju tii cia d4t du6i ddy méng siu, véi nhiing hidu chinh cdc he a8
siic chiu téi bdi dnh hudng 40 sfu va hinh dang cia méng séu.

Vi du nhu Caquut ~ Kirésel gi6i thigu hai cang thite xdc dinh gid tr;t

e hgm cia hai h¢ s§ sic chiu tdi nhu sau:
. Design By haughtycool
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L L. s (3.20)

Du véy, sic chiu tdi cyc han theo cdc céng thic tinh todn vén tang
tuyén tinh theo chidu sdu cia mii coc.

Trong khi ds, trong mdt l6p dat, thue ngl:uem chimg té rlng sic chiu
mii ciia ddt ¢ mii coc chi ting d&n mét d9 s4u nh4t dinh rdi khong ddi nira
k& tir 45 sdu téi han ky hidu 19. D. hay L. hnﬁe Z.. Hién tugng nay rd nh4t
14 trong dit cat. _

Nhiéu nghién ciu vé sitc chiu tdi cia coc ciing cho th4y rdng tinh sdc
chiu tai ctia coc theo cdc thi nghiém khdo s4t dia chit tai hidn trudng cho
két qud gdn vdi thyc t& lam viéc cda coc hon nhu: thi nghidm xuyén tinh,
xuyén déng, nén ép ngang. |

Ching ta lan lugt phan tich trong gido trinh nay nhiéu phuong phédp
uéc lugng sic chiu tdi, nhdm cé thé chon ra mét phuong phép thich hgp cho
titng trutmg hop tinh todn cu thé.

HAu hét cdc nghién edu thyc nghidm hoat ddng clia nén coc, cho thdy
khu vyuc dnh hudng bdi luyc ma sdt cia coc lan réng dén tir trén mat d4at dén
chiéu séu téi han Z. va kéo dai xuéng miii coe, & mai coc pham vi anh
huéng ngang khodng bing ba l14n dudng kinh ciia coc va pham vi nén cia
mili coc khodng 2D dudi mii cgc va 4D trén mii coc.

Hinh 3.25: M6 hinh viing phd hogi nén dudi miii coc tht nghiém béi Hansch

trén mé hinh Taylor — Schneebeli
Design By haughtycool
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24 bz

] : 45% /2

Nén mdi coc

Hinh 3.26: Nén ddt xung quanh coc & giai doan chiu tdi cuc han

Theo De Beer, mit trugt cia dit nén khu vue dudi mii coe ¢6 dang nhu

s L
HASSE Las. . "+E}ﬂ
2 .k
s5MmM| —=——
5wl 232 LaniiTaao) (3.21)
2|4 2

b) Phuong phdp Meyerhof

Nhv trén da phéan tich, sie chiu tdi clia nén ddt dudi mai coc sé& 16n
hon cdch tinh cia Terzaghi xem nhu 14 méng néng do dnh hudng cia dé
siu d&t méng. C6 rat nhiéu tdc gid nghién ciu dnh hudéng nay va didu
chinh cdc hé s8 sidc chiu tdi cda nén N, N, va N,

Péi vdi side chiu tdi don vi dién tich cGa phdn d4t ndm dudi ddy céc
méng sdu vd méng coc, cong thuc cé6 xét t6i hinh dang va chiéu siu chén
méng thudng duge dién td dudi dang

9, =g, =cN.+q'N, (3.22)

Stc chiu tdi cuc han dit nén ¢ mai coc cé thé viét dudi dang

Q. =A,q,=A4,(cN.+q'N,) (3.23)

Phuong phdp Meyerhof xdc dinh cdc hé s N,;N,. Sdc chiu tdi ¢ mai

coc trong ddt nén, dac biét 1a c4t, gia tang theo chiéu siu coc chén trong

lép cdt chiu tdi va dat cuc dai khi ty sé L,/D = (L /D).,
Design By haughtycool
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Hinh 3.27: So dé. chon chidu dai coc ngam vao ddt L,

vdi L, - chiéu séu coc cdm trong d4t tst, D-la canh coc & 49 sdu mii coe.

Do vﬁj; Li<Fk k]ﬁ coc xuyén qua l6p yéu va ngam vao dit cing

L, = L khi coc trong nén déng nh4t

Khi Ly/D > (Ly/D),, thi coc that sy ngam vao ddt cung tuong duong
didu kién D./D > 5 da néu & dinh nghia méng séu.

Meyrerhof dé nghi xdc dinh sie chju tai mii coc nhu sau:

1- Xdc dinh géc ma sdt cia cdt, ¢

2- Xdc dinh ty 88 (L,/D)

3- Xdc dinh (L, /D)., tir bidu dé (H.3.28)

4- Xdc dinh gi4 tri gdn ding cia N';vd N’ tir bifu 43 (H.3.28)

5- Tinh Q, theo cong thijc (3.22) va (%23) véi N, v N’; xdc dinh & bute 4

Gid tri gidi han 16n nhét cia q, trudng hop nén cdt duge tinh theo
ddng thie sau _

Q. (kN/m?) = 50N, ig¢ (3.24)

Vidya:L =16m, D =0,46m, ¢ = 35°vac =0

Tir @ = 35° tra bidu 48 ta duge (L,/ D)., = 10 << L/D = 15/0,46 = 32,6.

Nén cdc h¢ 86 N, ,N, c6 duge ldn lugt 1a 140 va 180

Vit dy b: Kich thudc coc gidng nhu vi dy a, nhung 44t nén ¢6 lyc dinh
c=600kPavap=0.Tu o=0va L/D = 15/0,46 = 32,6, ta c6 dugec N.= 9
va N'q. =1

Vit dy e: Kich thwde eoc gifng nhu vi dy a, nhung d4t nén c6 lue dinh
¢ = 100 kPa va ¢ = 20°, )

Design By haughtycool
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Va L/D = 15/0,46 = 32,6. Ta ¢6 N’, = tir 7 d&n 14, chon bing 10 va
N’. = 20 dén 32, chon 26.
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Gdc ndi ma sal cla dat (&)

Hinh 3.28: Bidu d8 xdc dinh edc hé sd sic chiu tdi ddt nén dudi mii coc

Meyerhof ciing dé nghi, trén ev sd tong két rdt nhiéu thue nghidm,
sic chiu mii clia coe trong nén cdt déng nhdt duge xdc dinh theo két qua
xuyén dong chudn (SPT).

qp (RN /m?) = 40N(L /D) < 400N (3.25)
vdi N - gid tri trung binh cia thi nghidm SPT trong pham vi 10D bén trén
va 5D bén dudi miii coc.
Véi trudng hgp coc di xuyén qua ldp d&t yéu vao 16p cét chiu lue, g,
dude xdc dinh theo biéu thite sau

[QIE:-] ‘_QI[}-;]Lb
10D = Gpiey (3.26)

véi Gy = sde chiu indi gidi han cha l6p d4t yéu

Qp =i+

g = 8dc chiu mii gidi han cha ldp edt chét

Ly = chidu dai coc xuyén trong cat chit,
Design By haughtycool
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Bl -

kol -’ ----------------------

Qp = G 10D

Dty

' zZy
/D = LyD
Hinh 3.29: Gid tri gigi han cia luc chiu mii cuc han q,

Vdi nén la dét sét bdo hda, sic chju tdi dat nén ¢ mii coc c6 thé ude

lugng theo cong thic sau
@, =N.cA,=9cA, (3.27)

Tém tadt cdch tinh sic chiu tdi ddt nén dudi mii coc theo Meyerhof.
Céc thong s6 chéng cit ¢ va ¢ chon trong tinh todn tuong ing véi trang
thdi ung sudt hau hidu, va g, theo cdng thic g, =eN,+¢'N, l4n luot theo
chc bude sau:

1- Tir ¢ suy ra (L, /D)., béi biéu 44 (trong H.3.28)

2- Tinh (L /D)

/D : .
3- Néu L;/D 2 M chon cdc gid tri t81 da N, va N, tuong ing
trong biéu dé (trong H.3.28)
(L /D) b pan : :
4- Néu Ly/D <« ———=  cdc gid tri N, va N, dugc xdc dinh nhy sau:
_ . . [ L,/D
N, = Noty 1020, + | Nogoanr = rrf:amﬂi]_ﬂﬁ(lwﬂ}ﬂ e
o - - | LD
Ng = Nodgip-0) +[Nﬂmi_Nq{Lﬁm=ﬂ}-[O*E{Lb,fﬂ}w (3.29)

Vi du 3.4. Mot coc vubng, canh b = 305 mm, dai 12m, duge déng vao trong
16p cdt déng nhdt ¢6 ¢ = 0, ¢ = 35°, y = 16,8 kN/m® khéng cé sy hién dién
muyte nuée ngdm, gid tri xuyén dong tiéu chufn SPT cua lép d&t gdn pham
vi mii coc Ngpr= 16.

Tinh sic chiu miii cia ddt du6i mii coc @,
Gidi. Theo Meyrerhof, vi nén déng nhét nén L, = L

Tit @ = 35° = bidu d8 (trong H.3,28) = (Ly /D), = 10
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Vé6i L/D =L,/D = 39,34 > (Ly/ D)., == N, = 120
Ap = (0,305m)* = 0,093 m*
q’ = 16,8x12 = 201,6 kN/m?
Sitc chiu tédi cyc han cida coc la
@y = Ag'N, = 0,093x201,6x120 = 2247,4 kN
Mst khde, gid tri gidi han trén cua sic-chiu tdi d4t nén dudi mii coc
c6 dang
qu = BOXN xtge = 50x120xtg 35° = 4201,25 kN/m?
Q, =4, q; = 0,093x4201,25 = 390,3 kN < 22474 kN
Do vy chon @, = 390 kN
Ude lugng site chiu mii ciia coc theo Ngpy
Q, = Ag, = A, x40 N (L/ D) = 0,093x40x16x(12/0,305) = 2339 kN
ho#c Q, = A,x400N = 0,093x400x16 = 595 kN
Vay chon @, = 595 kN cho cdch tinh theo Ngpr
c) Phuong phdp Vesic
© Vesic & nghj mt phuong phép xéc dinh sic chju tai ciia d4t ndn & mii coc:

. [1+2K " |
Qa=APqp=Ap[cN.,+[ S "]q'N,] (3.30)

K,= (1 - sin¢) - h s6 dp luc dat d trang thdi nghi
3N’
Nhu N,=—-1-
vay No 1+2K,
Mat khéc ta c6 quan hé: N, =(N, - Dcot g¢

Theo Vesic N, =f(I,,)

I A
trong d6 [,, = L— - chi 36 49 cin 18
g 1+1A ] g suy giam

) E .G
T 2(1+vXc+q'lge) "{c+q'tgtp}
4 - bién dang thé tich trung binh trong ving bi&n dang déo bén dudi
mii coc.
Nhu vy, d#i vdi nhitng didu kién khéng c6 sy thay déi thé tich, ta cé:
A=0val =1,
Vesic gidi va thiét lap bdngrgigtrind¥oova N, phu thudc I, va géc ma
sdt .

Véi chi 86 dé cing I,

(3.31)
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Vd4i ¢ = 0, tuong dng véi didu kién Khong thodt nudc
N :%(m I, *”*';'” (3.32)

Gid tri I, ¢6 thé udc lugng tit két qud thi nghiém nén ba truc hodc nén
c6 két tuong ung vdi nhimg gid tri iing sudt nén khdc nhau, ho#ic tham
khéo cdc gid tri tdng két thuc nghiém.

Bang 3.6: Gid tri I,

Loai dt | My
Cat 70 - 150
Bot va 5ét (khdng thoat nudc) 50 - 100
Sét (co thodt nudc) 100 - 200

Tuy khéng phd hop vdi 1y thuyét nhung duge chdp nhén trong tinh
todn @, né c6 thé la khﬁ'ng dat hé&t gid tri truée khi mii coc hin xufng
10 - 25% bé rong coc. Piy 1a trudng hop nguy hiém cho nén cit.

Gidi vi du 3.4 theo phuong phdp Vesic

Cho I,, = 90, véi ¢ = 35" = N', = 79,5

Q,=A,0.N,
_1+2K,
T8
véi K,= 1 - sing =1~ 8in35° = 0,43
I+2x0,43

201.6=125 kN /m?

a0, =

Q, = 0,093x125x79,5 = 923 kN
¢) Sifc chju mai ciia dit & mii coc @, theo thi nghi¢m hi&n trudng
- T két qud thi nghidm xuyén tinh CPT, sic chiu tdi don vi dién tich
cia d4t nén dudi mii coc g, va sde chju miii coc theo dat nén @, duge tinh
theo cde cong thic sau
Q= Apg, va qp = kege. | (3.33)
trong dé k. - hé sd sic chiu tdi cho trong bing 3 i

g.e - 8tc khdng mii tuong dtmng dugc tmh theo cﬁng thie (3.3)
gidi thléu ¢ d4u chuong nay. .

Design By haughtycool
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Bang 3.7: Gid tri k.

Loal A&t Coc cé 3) chdi Coc khéng ¢é db chéi
A
Sét va bdt B
0,40 0,55
[
A
C4t va sbi san B :
0,15 0,50
C
. A 0,20 0.30
P& phan
B 0,30 0,45
Béang 3.8: Xép hang logi ddt theo AFNOR (Phdp)
TN ndn ép ngang py CPTq.
X&p hang logi dét (MPa) (MPa)
Sét; bot A Sét mém; bot mém <07 < 3,0
B Sét va bot ddo cing 1,2d8n20 3dén6
C | Sétva bot dédo cing dén rdn > 2,5 >6
Cat; sdi san A Rai <05 T <5
B Chét trung binh 1 dén 2 8 dén 15
c Chat > 25 = 20
B4 phédn A Mém <0,7 <5
B Phong héa 1dén 2,5 > 5
c Chat =3

- Tit két qud thi nghiém nén ép ngang (pressionmétre cua Ménard) sic
chiu tdi don vi diédn tich cia dit nén dudi mii coc g, va sitc chiu mdi coc
theo d4t nén @, dugc tinh theo cdc cong thiic sau

Qp = Ayq, va g, = kyp¥*, _ (3.34)
trong d6 k&, - hé s8 sic chiu tai cho trong bang 3.9
p*;. - 4p luc nén ngang tuong duong tinh theo céng thuc
1 D+3b . —
3a+b n'[a P (z)de '

*x
Bl =

cdc gidtria =B/2 néu B> 1lm

a=0,bm néuB < 1m

b = minfa,h) véi BTPERIERGAN Hbng dat trong 16p d4t chiu luc
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vz

Hinh 3.30: So dé dinh nghia dp luc nén ngang tuong duong
Bang 3.9: Gid tri k,

Loal A&t Coc cd 4 chli Coc khéng cé 48 chéi
A 1.1 1.4
Sét va bot B 1,2 1.5
C 1.3 1.6
A 1 4.2
Cat va sdi san B 1.1 3.7
C 1,2 3.2
A 1.1 1.6
P4 phén B 1.4 2,2
C 1.8 2,6

Cé6 rdt nhiéu phuong phdp dé nghi tinh todn sic chiu tdi dat nén dudi
mili coe, vdi d&t nén la cdt hodc xét cho nén téng qudt ¢ giai doan nude 15
réng thang du, do déng coc, da thodt hét. Anh huéng chinh lén sic chiju tai
nay la géc ma sdt trong ¢ di kém vdi hé s8 sic®chju tdi N,. Bing so sdnh
cde gid tri N, clla cdc tdc gid 16n trong nganh Nén méng trén thé& gidi,
trong H.3.31, cho thdy c6 rdt nhiéu khdc biét rdt 16n. Nén viée ube lugng
sifc chiu tdi coc theo nén dat quad l1a mjt diéu rat khé, v§ diéu phdi thir coc
tinh 1a tat yéu.

Design By haughtycool
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Gdc ma sat, @
25° 30" 35° 40°
2000 i | 1

& Cdcconsddiéntitysd D/B

1000
O
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0
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Hé s& sdc chiu tAi N,
S

10

Hinh 3.31: So sdnh gid tri N, cila cdc tde gid
Ghi chi: B - canh coc, D - chidu séu chén coc.

2. Thanh phdn chiu tdi do ma séf xung quanh coc Q,
Thanh phén @, c6 thé xdc dinh bing cdch tich phén lhyc chdng cit don
vi f, clia ddt-coc trén toan bd mit ti€p xic cla coc va d4t, luc chéng cAt nay
cho bdi biédu thiic quen thudc etia Coulomb \
fi=cot Ohtgps=co+ K, 0 180, (3.36)
véi e, - Iuc bdm dinh gilta coc va d4t; @, - géc ma sdt gilta coc va dat
o’y - img sudt phdp tuy@msibio/higohtabahat bén cla coc.
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tinh theo céng thdc sau o, = K, ¢, = K, yz

trong dé K, - hé sd 4p luc ngang, hé sd nay rat khé xdc d;nh chinh xde. Cé
nhiéu khuynh hudng rat khdc nhau trong viéc ude luong gid tri hé s6 dp lue

ngar.g

Khuynh hudong 1: Xem d4t nén la “vat lidu dan héi”

va E,——-— : (3.37)
—u
vdi - hé sd Poisson cia d4t.

Khuynh hudng 2: H¢ s6 K, chon theo dp luc ngang ciia dt & trang thai
tinh K., hé s6 nay da duge Jaky thong ké tir rat nhiéu thi nghiém thyc trén
cdc loai dat.

K,=1-sing (3.38)

V6i 86 lugng coc khdng nhidu trong méng coc va céc coc khoan nhéi,
dat nén la loai d4t cd két thudng, hé sd 4p luc ngang duge chon d€ tinh
todn la K,=K,=1-3sing _

Véi coc dat trong nén d4t o két trude, hé sé dp luc ngang duge chon
dé tinh todn theo Jaky c6 dang nhu sau: '

K, =K, =(1-sing, )}JOCR : (3.39)
v8i OCR - hé s6 cd két trudce. '

Khuynh huéng 3: Khi déng ho#ic ép coc vao nén dat, thé tich coe chi€m
16 rong cia dat va d4t d4n dat gdn dé&n trang th4i c4n bing bi déng didu
nay cé nghia 1a hg sd dp luc dat K, ti€n ddn d&n gid tri he s§ dp lue bj
dong K,. Va Boules dé nghij hé s& K, 1a trung binh cjng cila 4p luc & trang
thdi tinh K,, hé sd 4p luc d4t & trang thdi cdn blng chi déng K, vA hé 86
dp lyc dit & trang thdi cdn bling bi dong K,

_K,+F K +K,
s 2+F,
trong 46 F,, - hé 58 chon tir 1 trg 1én.

Thyc t&€ do dac, hé s6 K, thay dfi theo chidu sau, theo bién dang thé
tich va d§ chit cia d4t xung quanh coc. & ddu coc K, gdn biing hé s8 4p luc
bi ddng K, cia Rankine. O mii coc K, gdn bing hé s& dp luc ngang & trang
thdi tinh, K.

Trong tinh todn thuc t& c¢6 thé &y theo bdng sau theo [B.M.Das, 1984].

(3.40)

Design By haughtycool
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Bang 3.10: Gid ¢ri K, (theo B.J. Das)

Coc khoan nhdi
K.= K.=1-sinyg'

Coc déng i8¢ d§ chdm va coc ép
Ky = Ko (gidi han dudi)
Ks= 1.4 K, (giGi han trén)

Coc dbng téc d¢ nhanh va coe rung
Ka = Kg {gidi nan dudi)

Ks= 1.B K, {gidi han trén)

Trutng Cdu dudng Paris (ENPC) gidi thidu két qui nghién ciu cia
Broms vé hé s6 dp luc ngang K, va géc ngoai ma sdt cia dat c4t nhu trong
bang 3.11. '

Bang 3.11: Gid tri K, Theo ENPC

Loai coc Pa K. (cdt chit trung binh) K. {cét chijt)
Coc thép 20° 0.5 1
Coc bé tdng 3/4¢ ] 2
Coe nhdi 34y 0.5 0,5
Coc gd 2/3¢g 1,5 4

Ngoai ra c6 thé k& dé&n cdc phuong phdp sau

a) Phuong phip a

Tomlinson dé nghi thém vao thanh phén lyc dinh mét hé s§ o, trong
cdng thiic xdc dinh lyc ma sdt xung quanh giita coc va da4t.

fo = ac,+ o, tgg, = ac, + K, 0, 18 @,
Theo Vién Dau héa Hoa Ky (API) h# s& higu chinh o duge xdc dinh nhy sau
Bang 3.12: Gid tri o (theo API)

Lyc chéng cét khéng thodt nude ¢, (kPa) Hé s8
< 25 1
25 -75 1-05

{céc gia trf trung gian ndi suy)

> 75 0,5
Hé s6 a ciing ¢6 thé thamkHIAL YA REYHild nghién eu cia Tomlinson,
nhu sau
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Bédng 3.18: Gid tri « (theo Tomlinson)

Logl aft Lo Hé 58 o
1.25
< 20
1- Cat chiit hodc sét ciing Cy <75 o=125
=20
c,=75—-180: x=1,25 -0.4
0.4 o
8- 20
2- Sét mém, silt v4 d4t dinh cling £y =0 - 25 a=1,25-0,7
= 20
| Cu>25: =07
0.4
Cu=0-30:a=125-1
g - 20
3- 5é1 cdng Cy=30-80 =1

Co=B0-13Draa=1-0,4
Cy>130: =04

b) Phuong phédp f§

Phuong phép nay duge Burland ggi ra tit nam 1973 trén cdc gia thuyét saw:

1- Lyc dinh cia d4t gidm dé&n 0, trong qud trinh déng coc, do d&t bi
phd v két cdu.

2- Ung sudt hitu hiu clia d&t tdc dong lén mat ding cia coc sau khi &p
lyc nuGe 15 réng thing du phén tdn hét it nhédt phai bing ng suft nay &
trang théi tinh, dp luc nudc 156 réng thing du xuft hién do thé tich coc 1&4n
chiém va dit xung quanh bi nén, nhung hé s§ th&m ciia d4t bé nén cén
phai c6 thdi gian d€ nude thodt di.

3- Ung sufit chdng cit cha dst quanh coc trong qud trinh chiu téi chi
lién quan dén ving dft méng xung quanh coe, ving nay tiy thude dang coc
va tinh thodt nudc cia d4t gita hai théi diém déng va chat tai 1&n coc.

Va céng thite x4c dinh lye ma sat dét va coc c6 dang

fi =K, d.tgp
dat B =K, tgo, (3.41)
ta dugc fi = B, |

Vi o, 1a (ng sudt do trong lugng bdn thén nén khi c6 dng sudt phu
thém do tdi ngoai d4t trén mit dAt ta c6 thé higu chinh f,= f(d’, + &)
Theo phuong phdp nay gid tri f dao djng trong khodng tir 0,25 dén 0,4
néu ta st dung K, = K.
M3t s8 nghién citu khée, cia Bhushan (1982), b8 sung cdch x4c dinh 8
' Design By haughtycool
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nhu sau
B = K,tgp, = 0,18 + 0,0065D, hoac K, = 0,5 + 0,008 D, (3.42)
trong dé D, - d6 chit tuong d&i cia cét. "
c) Phuong phdp A
Focht va Vijavergiya dé nghi mot hé s6 A dé hidu chinh luc ma s4t
xung quanh giia coc va d4t sét,
fo= A(S, + 2¢c,)
trong dé A - bién ddi theo chiéu séu déng coc, duge suy tir bidu db sau
, .
0 0.1 0.2 0.3 0.4 0.5

D I P—— *‘

10

20

30

L{m)

40

=20

60

70

Hinh 3.32: Bidu dé xdc dinh gid tri he s6 A
d) Phuong phdp Coyle - Castillo _
. Nam 1981, Coyle-Castillo dua ra mét cdch xdc dinh sdc chiu tdi.cia cqc
trong nén cdt, sau hang loat phén tich cdc két quad thi nghiém nén tinh va
déng coc thir tai hién trudng.
Ql = fsAl _ :
fo 1a lyc ma sdt don vi gita dat va coc duge tdc gid thiét 14p quan hé
thyc nghiém véi géc ma sdt ¢ va ty sd z/B, vdi chidu sdu z tinh dén gida
16p cdt va B la bé rdng cua coc. Ghi chd, phuang phdp ciia Coyle-Castillo
khéng xét dén loai vAt lidu IAm coc, dnh hudng viéec ha coc va diéu kién
tmg sudt ban ddu.
Design By haughtycool
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Lyc ma sat dan vi 1, (kPa)

.y T T T T ] T Y T T
\ . {50} B chit tuong 48i Dr
~ 033 1a gbc ma sél trong

O
E] Arkansus
]

10+ . N\ (BO) M Jonesville
i 38 ;} Low-Sill
@ Vesic

2B © Gregersen

(75)
37

T

20

35" 3g® a7’

Hinh 3.33: Biéu d8 xdc dinh gid tri lue ma sdt don vi f, theo Coyle-Castillo

e) Phuong phdp tdng quidt Kulhawy
Mot phuong phdp khde nhdm xdc dinh luc ma sét £, d4t cdt véi mat
bén cia coc duge Kulhawy dua ra cé dang sau

f, =ﬂLKa{K£]t3[¢[&]} (3.43)
: ®
trong 46 K, = (1 - sing)OCR""¥

o', - dng suft hiu hidu thing ding tai diém tinh f,
Céc ty s8 ¢, /¢ va K/ K, duge KuthaWy gidj thi¢u trong bang 3.14
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Bang 8.14: Gid tri ty 86 ¢, /pva K/ K, ,

Loai coc va phudng phip
Logi 48t va coc Pa fip KK,
thi céng

Cét / coc bé tdng khdng lang 1 Coc tao do phun &p lyc Ya - 243
CAt/ coc bé téng tron lang 0.8 -1 Coc nhdi 213 -1
C4t/ coc thép khéng ldng 0,7 -0.9 Coc chuyén vj ddng nhd 0.75-1.25
C4t / coc thép tran lang 0,5 -0.7 Coc chuyén vi didng ldn 1-1,2
Cat/ coc gd 08-08

f) Thanh phin chiu tdi do ma sdt xung quanh cgc @, theo thi nghi¢m
hién trudng
1- T k8t qud thi nghiégm nén ép ngang (pressionmetre cua Ménard)

Theo két qua thi nghigm nén ngang cia Ménard cé thé suy ra lyc ma
sdt don vi f, va tinh duge thanh phdn chju tdi do ma sdt xung quanh cec @,
theo céng thic quen thudc

Qs = ﬁ;gﬂn

(MPa)

0 1 2 é ‘.1' =
Ap lyc gidi han pj (MPa)

Hinh 3.34: Biéu dé xdc dinh gid tri luc ma sdt don vi fs theo P

lyc ma sat don vi £, duge xdc dinh theo p;, loai coc va loai d4t nén tiy theo

cdc dudng @; dén @;. Tham khio bang 3.15 dé suy ra duing @; tuong Ung.
Design By haughtycool
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Bang 3.15: Chon dudng tuong ung d€ suy ra f; trong H.3.34
Loal d&t Bét vi bt CAt va adl sgn
Logl coc A 8 C A B c
Coc nhi khéng cé 6ng
chéng Q, Q, Q2(1) Qz, Ta(1)
Coc nhéi 8n dinh thanh Q4. Qaf1)
béng ban khoan Qu Q Qz, Qi(2) Qs Q:2)
Coc nhdi cé 8ng véch Q1 Qa(3)
duoc thu héi Q, Qy | Qo G(2) | Qs Qu2)
Cgc nhéi cé éng vach
khdng dugg thu héi & @ Qe
Try hoac coc ranh (5) O, Qs Qs =
Coc bé téng duc sin Q4 Q: Qs
Coc tao bdng phun dp
Iy thip o Q: Qs
Coc tao blng phun 4p
Iye cao (6) Qo Qs Qs Qe
Loal it B4 phidn P4 hoa b4
Logi coco A B c A B
C hdi khd o4
c:;nl; o Lo Ch Qs Qq, Qs(1) Qs Qa, Qs(1) Qg
Coc nhéi 6n dinh thanh
b&ng bin khoan Q. Qs Q.. Qs(1) Qs Qq, Qs(1) Qa
Coc nhdi cé dng vach
dugc thu héi i Q: Qs Quf3) | Qa Q4
Coc nhdi ¢d dng vdch
khéng dugc thu hdi (4) Qe Qs
Try hodc cgc ranh (5) Qy Q; Qs Qs Qs Qs
Coc bé tong dic san {4) Qs Q. Qs
Coc tao bdng phun dp
Iyc th&p Q. Qa a (s
Coc tao bdng phun 4p T
Iy cao (6) Qs Qe Qe Q(7)

Ghi chu:

(1) Co vét day hd khoan va tgo ranh
(2) Coc c6 chidu dai > 30m
(3) H§ khoan khé va khéng ngodn ngoéo

Design By haughtycool
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phéi cdn chuyén vi 10% dwing kinh coc cho coc déng va 30% éudng kinh
coc cho coc cho coc nhdi thi thanh phdn chju mii cia dft nén mdi phat
trién hodn toin. Trong H.3.35 didn t4 k&t qui thi nghiém cdc thAnh phidn
ma sdt va chiu miii trong sde chiu tdi cia coc theo d&t nén. D8 dang nhin
thdy thanh phdn ma s4t 4 huy d9ng hoan toadn & d0 hin 15 mm, trong khi
d6 thanh phén chju mili chi dat eye dai ing véi chuyén vj ddng 1A 120 mm.
Né&u chon sifc chju tdi ciia coc 1a 2800 kN dng véi dd lin 15mm thi thanh
phdn ma s4t 43 dwchuy&onghnEntﬂn{mm}ohMphhm:nm _

uhimﬁphﬂthuykhﬂhgﬁ%(lﬁﬂﬂkﬂ}
0 1000 2000 3000 m“m
. \ Q". =l
. :
30
g

75
100
125
.15D

w(mm)

_  Hink 3.85: Cdc thanh phdn chiu tdi cida coc

Nhung tir 14u, hdu h&t cde cong thnic sic chju tdi ala coc theo d4t nén
déu efng hai thanh phdn ma sdt cyc han va thanh phdn chju mii cye han
lgi thanh sife chju tdi cyc han cua coc theo d4L nén Qu, vige cdng hai gid tri
cyc han lai khéng thyc hgp 1y do v4y c6 khuynh hudng didu chinh sai 86
n&ybﬁngcdeha&dunghmhﬁsﬂ'antu&nFS,ﬁFS kh#c nhau.

S:chhmtmtﬂmé'nhqsﬂecﬁmﬁ;mﬁhgnd&nhd;ﬂ,dﬁgcdmh
nghia mot cdch quy ube tuong ving vdi difm cufi cing cia giai dogn tuyén
tinh trén dudng tdi ~ d¢ Lin cia thi nghiém nén tinh cgpc. Trong chiéu
hudng thanh phdn ma st phéptrifn nhanh her thinh phdn chijs mii, mft
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céch hop 1§ hé &8 an toan cho ma s4t (FSs) duge chon nhé hon hé 8 an
todn cho thanh phdn chju méi (FSp)

Véi.coc khdng cé 49 chéi
QP Q"
Qe= ‘15 (3.45)
‘M‘l coc cﬁ d5 chéi
| _ QP Qs _Gu
Qo= 15 1.5 1.5 R

Sie chiu tai tir bidn hay sidc chiu tai gidi han dan héi Qc dugc s dung
& mot &8 nude Tay Au.

Stic chiu tai cho phép Qa

Theo khuynh hudéng nay suc chiu tﬂl che phép duge suy tir sire chiu tai
tif bién nhu sau

Vi té hop tdi éu bdn Qa £ 0,7 ¢
Vé6i t8 hop tdi dic biét© Qa < 0,9 Qe (3.47)
3.4.2 Ma sdt 4m

Trudng hop cde coc xuyén qua 1dp d4it mém cdm vao ldp dat cing va
16p d4t mém dang didn ti&n lin do cd két bdi ldp gia tai trén mat hay do
ha myc nuéc ngdm, ., ma 49 lin cdc 16p A4t 16n hon 4§ lin cia cée coc thi
phin 16p 44t y&u cé chuyén vi dimg nhidu hon chuyén vi ding cla thén coc
bén canh va cdc ldp bén trén né s& gAy ra luc ma sit Am. Ngay cd trudng
hap coc chi nim trong 1dp d4t y&u khéng tua miii vao d4t edng, cdn goi la
coc treo, ciing cé thé bj tdc ddng bdi ma sat 4m dudi tdc ddng cia tai phan
bs trén mit d4t hofic do cdc tdc ddng gdy ra bi€n dang ddt nén nhu ha myc
nuée ngdm (Lin), hodic ddng mye nuée ngdm (nd), ..

Lyc ma sst 4m c6 khuynh hudng kéo coc di xudng trong khi coc chiu
nén. Liyc ma sit Am nay t¥ 18 vdi dp luc ngang cla dft tdc ding 18n coc va
téc d8 ln of k&t ciia dAt, hidn tugng ma sdt 4m sé& k&t thidc khi 4§ lin &
k&t chAm diit, hic by gi¥ ma s4t ciia A4t va coc sé trd thanh ma sdt duong.

Lafe ma s4t Am khong chi tdc déng lén mit bén cda coc ma cdn téc
djng 1én mit bén clia dai coc, hodc mat bén cua mé cdu hay mit tudmg
chin c6 tua lén coc. '

Khi téc ddng cdc tii l&n céng trinh s& gy dd lin cua coc va gidm df
dich chuyén tuomg 46i gitia 44t vA coc (dng nghia gidm ma sdt 4m), ft nhét &
phin trén va nhidu hon & dogn dudi, nhy vay nhimg tdc dong ma sdt Am cb
nhidu & khu vuc gdn ddu cdEs TSPty ced tinh todn, nhimg tdc djng cia



CQC CHJU Tj; TRONG DUNG Copyright By Focebk.com -

hoat tai ngén han chi duge xem xét khi né gy ra duge sy gidm ma s4t 4m.
Usc lugng ma sét &m lom nhdt

Hinh 3.35: Khu vic ¢6 dnh hudng ma sdt 8m

Xem xét mdt cly eoc dii L déng xuyén qua ldp d4t dﬁp, ddy hgy, rbi l6p
d4t y&u ddy H, cAm sdu vao 16p dat chju lyc. Duéi tdc déng 16p d&t dép, lép
d4t y&u bj lin do c& két trong mdt thdi gian dai (c6 th€ vii nim d&€n tham
chf vai chuc n&m tdy theo h¢ sd thdm ctia 16p y&u). Mat AB s& di xubng dén
A’B: CD sé& di xufng dén C'D’; cd hai 49 chuyén dich nay lén hon d9 lin
cla coc dudi tdc ddng chda cdng trinh. Mit EF ¢6 cing d§ chuyén dich ding
vdi coe duge goi 14 mit trung tinh. T mit EF trd 1én d4t xung quanh s&
kéo coc xudng bing luc ma s4t Am. Bén dudi mit EF d4t chéng lai sy di
xufng clia coc biing luc ma st duong.

Nguyén ly tinh ma sit 4m cyc dgi

Tai d3 sfu 2, lye ma sdt Am don vj duge tinh bdi biéu thitc

ﬁ.=dhf§%+C¢=defE%+E4

Téng luc ma sdt 4m lén coc

hg+h
Quuo = u | (Ko,t89, +c,)dz
0
Trong diéu kién dai han ho#c chdng c4t trong diéu kién thodt nudc:
fo=0higv, = Ko, tg¢,
hq+h

va Que = # | (Ko,t80,")dz

g (3.48)
0 Design By haughtycool
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véi i - chy vi udtmanmwamc.hebémwpdﬁtdﬂp. la bé ddy
ving c6 ma sdt 4m hay ving nén dit y&u r,d chuyén vi diing 16n hon d¢ lin
cuia cc.

Bé ddy c6 viing ma sGt dm

Bé ddy h trong odng thic tinh ma sdt dm thuwdng khoéng phai 1a todn
bo 1dp d&t y&u ma 1a ving nén c6 43 lin 16n hon 9 Lin ciia coc. Trong thye
t& tinh todn, tiy theo loai d4t nén, daﬂudﬁyhmathqnthmhmcﬁthmu

- D4t nén y&ﬁmm l@l

h = h; 1a chidy aliieé dng mﬁﬁh‘ dﬂ!ﬂ; hilu hidu o',(z), ti&p xuc coc
- 44t c6 ké dnh hullig tase cls ﬁﬁtlhmﬂuvﬁ dng suit thing ding
hitu iuéu do trong wm ‘oz, khi chium mi-pu tdi va khéng cb coc.
' + D4t nén rﬁﬁ,ﬁ_m |

h = hy 12 do sffu mA chuyén vi ding cia 44t bing vdi 49 lin cia coc, 49
Lin cia coc ¢6 thé duge tinh theo phuong phdp théng thudng hoic chon méjt
céch gdn ding bing 0,018 hay 0,02R (véi B 1a canh coc vudng hojc R 1
bén kinh coc trdn). '

Gid trf cia Kigg.
Tiéu chudn tluit k& cdng trinh ddn dung cia Phdp, nim 1993 dé nghj
gid tri Ktgp, nhu sau

MMT:BGHSEIJF;KE%EJMMEI:H&M

Logl oo
Lovi it Coe nhill &b ng Coc nhdl khing Sng :
: ; Coc dp, déng
Ban hiu co 01 0.15 ﬂ,."!ﬁ.
| . Mém 01 0,15 0,20
Sét : .
Chéc dé&n cing 0.15 : 0,20 0,30
RAt rdi 0.35
Cat
Ral - 0,45
sdi
Chit 1,00

PE gidm ma sét am, c6 thé quét l1én mit bén coc mot ldplnhqa bitum,
trong trudmg hop nay, Ktge, duge chon lén nhat 12 bing 0,05.

Ung sudt thdng ding hitu hifu o’,(z). & mdt tilp xuc coc - ddt cé k€ dnk
hudng treo ciia ddt Ién coc (effet d’accrochage)

Khi dét xung quanh co®dsion Bufagyhdeotdc dng cla d4t ddp trén mit,
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16i kéo coc xubng theo. Céc hat d4t & gn sdt méit bén ciia coc lin it hon
cdc hat bén ngoai xa mit coe, do né bi treo l8n mat coc khi coc lin cham
hon. Hién tuong nay cdn duge goi.la “d4t treo lén coe” hay la “hiéu qua treo”.

Fal2)

Hinh 3.36: Anh hudng hin cia ddt nén gdy ma sdt am

- Trong trudng hop coc trdn, ving dnh hudng treo ké tir mat coc dén
khodng cdch p, nhu trong hinh vé. Ving xa ngoai khéng: ¢6 higu qui treo,
ing suéit hitlu hiéu thdng ditng tai d§ sfiu z, ky hidu o')(z), tuomg dng véi
trong lugng cft d4t bén trén va d4t ddp Khnﬂng cdch r trong khodng tir R
dén p, ing suit hitu hiéu thdng dimg tai dd sdu z l:q gidm béi hidu qua treo,
ky higu la o&'.(z,r), nhé hen trong lugng cdt d4t bén trén va d&t dfp. Tai
miét bén thén coc, Wng sudt nay duge ky hidu 1a o’,(z). Co ché& nay duge
Combarieu khdo s4t tai phong thi nghiém Cdu - dutmg Pans, nAm 1985,
B:ﬁuhéncﬁnhhnghtctmdﬁsﬂuzchu '
p
F,(z)+2n ﬂ*,,{z.r)rdr:::{p‘"—ﬂ.‘?)u'l{z}
R

Trong d6, gid tri cia duge cho bdi bidu thite sau

o'y(z,r) -0, (2) =0 (z}-a'u{z]]{j' ﬂxp[_i_{%&J}

véi A - 1a hé 88 treo d4t 1én coc duge 14y nhu sau
1
0,5+ 25Ktgo,

A =0,385 - Ktgg, khi 0,15 < Kitgg, < 0,385

1=0 Rk o0 Y8585

khi Ktgg, < 0,15
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Pé tinh gid tri o)(z), chia d&t nén thanh nhidu 16p nhd.thea phyong
ngang va tinh ddn tir trén mit 46t xudng.

Tix bidu thafc quan: hé giit o'{z,r) ¥A o’i(z) béa txén,.cé thé suy ra bifu
thic tfng qudt tinh dng sufdt hiu hidu § mit ti€p xic dit-coc, 7',(z), trong

nhﬂ'ngk.hﬂ&ngm&guf— :@} 1a2 hiing a8, e6 dang
: 1.do,(2) - ums| 1 dodz)
c,(z) 5 +e |:ﬁ.,{ ) T ]
. A% Kige
vl m-—-h_i_ R

o’;(z) - ing sufit hiu hiéu thdng dimg & d¢ sdu z khi khdng cé coc hodc
nim ngodi ving dnh hﬂ&ﬁg treo.
A = 0 (vA m = 0) tuong Ung vdi sy treo dit 1én cgc 14n nhét, hic d6
d":( )
Tdz

véi o’ (0) - ing suffit hitu hidu thdng ding & ddy 16p d4t dép, 49 sduz = 0.
A = - tuong dng vdi sy khdng cb sy treo 44t 18n coc vA O (2) = 0 (khdng
c6 'ma sdt Am lén coc).
+ Trong trudng hgp don gidn nhdt nén ddng nh4t c6 trong lugng ridng
ddy ndi 12 ¥ nim bén dudi mot gia tdi Ao'(z)
Oiz) = Yz + Ad(2)

Vi.phdn o'(7), c6 duge

o', (#) =0, (02— —=0"(2).

da, day(e). AAIEE)
SRt L
Thay vao o'(z) |
o, (#-—;i{ﬁdﬁ;(ﬂ] {dL{G:- i{'r'fdﬁgz} )]

Téng lyc ma sét Am dé&n 4§ sdu =z
Ag+z
Quaa = & | (Ko,t89,")dz
0

vdi gid tri o',(z), sau cing tﬁpg lyc ma s4t &m cé dang

Q=2 BE1B9u (1, As2)-AC0)+ 0%, 10)-05(2)]
r'rbesign By haughtycool
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&t dip

\ \"&",tﬂh} o, ) '_'-:--M'[z]

N I.h‘_lltf_"'{m Bithlirldang ._ nhﬁ-

Hinh 3.37: So d6 tinh ma sdt dm
* Truong hop tong qudt A = 0
0’(z) nhé hon o'y(z), v& n6 s dat gié tri ¥z tai d¢ sdu h,, bén dudi dd
sdu ndy khdng c6 ma sd4t Am.
- N&u h; < D, téng lyc ma g4t &m cho d&n 44 sau h, 12

o _
Qe = 22T s (0511~ 20'0) + 0, 0)]

- N8u k; > D, téng luc ma s4t 4m 13 t8ng lyc ma s4t im
2nRK:,

Q. = E@n
m

* Trudng i‘:qp tdi trén mgt ddt phan bd déu kin khdp; [Ac'(z) = q,,j va
sy. treo ddt 1én coc dat cyc dai.trong 16p tdi ddp [o'(0) = &)(0) = g,], cdc
biéu thic tinh lyc ma sdt Am trd thanh

- N&u h; < D, tng Iyc ma sdt 4m

Q.. - 2% REige. (3.49)

m

ZE8% [y D+ Ac(D) - A0 (0) +0L(0) - ' (D))

- N&u &, > D, t8ng lyc ma sdt 4m
@use = —*-E[T'D"'Qa ~-o', (D] (3.50)

- N&u d4t nén rdt it lin, A; rdt bé so ¥6i ks va D, ﬁnglwmﬁtﬁm
duge phén tich theo Ay tuong tu nhu A,.

* Trong truong hop 4& don gidn ﬁdﬂ.-_l‘.fn.& todn, nhidu k¥ su chon tinh
véi cye trj cda ma sdt Am vdi gid thist sy treo dAt lén coc dat t6i da, dng
vii A =0, din dén Design By haughtycool
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Olz) =g, + ¥z
va biéu thiic tinh t8ng lyc ma s4t &m c6 dang

H? D?
Qoo =u[(Ktge, |, You ?Hﬂﬂiﬂ}#[fﬂﬂﬂﬂ'?] {(3.51)

Chiéu day c6 ma s4t Am b 16n nhat duge ude lugng theo hai cdch sau:

Trong ddt tuong dbi it yéu, h = h; 14 40 sfu e6 A9 lin (chuyén vi ding),
cudi cing cia dit e6 xét dén sy hién dién ciia coc, bling 0,01 canh coc B hay
dudng kinh coc (D = 2R). P§ lin nén d4t duge tinh theo phuong phédp cf
két thong thudng khong xét sy hign dién cia coc.

Trong ddt yéu c6 khd ndng bién dang lén, h = h; 1A chidu sfu ma & dé
Ung suit hitu hiéu thdng ding c6 xét dnh hudng cla dit ddp o, bling véi
ing sufit hitu hi¢u thdng dimg o’, do trong lugng bdn than cia d4t ban ddu.
Didu kién nay chi ¢6 nghia khi c¢6 x6t dén dnh hudng lén méc cia d&t xung
quanh coec.

D€ khir dnh hudng ma sdt 4m c6.thé quét 16p nhua dudng diy lén mat
bén cla coc, hodc bao xung quanh coc khu vuc 4nh huéng ma sdt 4m bing
mdt 6ng thép nhim cdch ly vdi dat xung quanh.

3.4.3 Tinh sic chju tdi clia coc theo chi tiéu trang thdi ctia dit nén
cdn goi la phuong phip thing ké

Nhi#m muyc dich tinh todn so b sidc chju tdi coc theo cdc k&t qui théng
ké cdc chi tidu diec trung vt 1§ cha d4t nén cho cde tién dy 4n, c6 thé si
dung phuong phdp rdt don gidn it chinh xdc vA khéng cn nhidu thi -
nghiém co hoc phic tap, dé 1a phuong phdp thdng ké& con cé tén 14 phuong
phép tinh sic chiu tdi coc theo chi tidu v4t 1y cia A4t nén.

1- Stte chju tdi tiéu chudn cia coc chéng (khi nén 44t c6 E, > 50 MPa
= 500 kg/cm®) duge xdc dinh theo cong thic sau :

Q= A,
trong 46 g, - duge xdc dinh nhu sau
* g, = 20 Mpa = 2000 T/m? d4t nén coc tua 1A d4, d4t hat 16n va sét cing.

. q*"=1£(3_3+ 1,5] véi qb, cudng do chiu nén trung binh cia d4 &
d \ %3

trang thdi no nudc; k; = 1,4 ; hy: d sdu chén coc trong d4 ; d;: dudng kinh
ngAm trong d4
g =i vdi coc dng chdng lén d4
kd Design By haughtycool
2- Sitc chju tai tiéu chudn cia coc ma sdt (coc déng c6 canh coc tir
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250mm d&n 800mm)
i ]
Sdc chju nén Qe =mpqpA, +u ) mefyl; (3.52)

i=1
trong d6 mg vA my - cdc hé s§ didu kién 1am vigc cia d4t & mdi coc va §
mit bén cda coc. :

Bang 3.18: H¢ 86 mp v my

Hé a8 difu ki§n lam vide cida coc
FRAENGENy, b 5o Dudi mai coc Ma 3 miit bén coc my

1- Ha coc dic va coc rdng c6 bit ddu, bAng 3 4
bda hoi bia diesel
2- Rung va ép coc vao:
a) Dt cdt chit vaa:

- Hat thd va hat vda - 1.2 1

- Hat min 1.1

- Hat byi 1
b) Dt sét cd af sét i =0,5 _
. - A cat 0.9 09

- A sét 0.8 0,9

- Sét 0.7 0.9
c) DAtsétcd dd sétl <0 1 1

Cédc hé 88 my va my cla d4t c6 do sét trong khodng tir [0+5] c¢é duge
bing phép nédi suy. '
Bang 3.19: Suc chiu tdi don vj dign tich cua ddt & midi coc, qp

Siic chju tal don v di§n tich cia dfit & mdl cge, g, . T/m*
Ciia it cit chit via c6 hat 1
L ':::'::: mol e Thé The vis Min Byl
Coa alt sél vdl chi o8 85 st I _
0 0,1 0,2 0,3 ; 04 0.5 0,6
3 750 660 (400) | 300 310 (200) | 200 {120) 110 60
4 830 680 (510) 380 320 (250) { 210 {160) | 125 70
5 880 700 (620) | 400 340 (280) | 220 (200) 130 80
7 970 730 (660) | 430 370 (330) | 240 (220) 140 85
10 1050 | 770 (730) | 500 400 (350) | 260 (240) 150 80
15 1170 | 820 (750) | 560 440 (400) | 290 185 100
20 1260 850 620 480 (450) 2o 180 110
25 1340 800 680 | 520 350 195 120
30 1420 950 740 550 aso 210 130
as 1500 1000 800 600 410 225 .| 140

Céc gid tri trong ngodic cho d4t sét
Luc ma st don vj giita d&tDedimit xungtguanh coc f; c6 duge tir bang 3.20
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Bang 3.20: Lyc ma sdt bén cia coc f,

Ma st bén cda coc, 1, , T/m?
Cda cét chit vila
B4 sdu trung Thé
binh cia Idp v Min Buyi
dait, m viia
Clia a&t sét cd d§ sét i 1A
0,2 0.3 0,4 0.5 0,6 0.7 0,8 0,9 1
1 3.5 2,3 1,5 1.2 0.5 0.4 0.4 0,3 0.2
2 4.2 3 21 1.7 1.2 a7 05 | 04 0.4
3 4.8 3.5 25 2 1.4 0.8 0.7 0.6 0,5
4 53 3.8 27 22 1.6 0,9 0.8 0.7 0.5
5 5.6 4 2,9 2.4 1,7 1 08 0.7 0.6
6 58 4,2 3.1 2.5 1.8 1 0.8 07 0.6
8 62 | 44 | 33 | 26 | 1.9 1 08 | 07 | 08
10 6,5 4,6 3.4 2.7 1.9 1 0.8 0.7 0.6
15 7.2 5.1 38 2.8 2 1.1 0,8 0.7 0.6
20 7.9 56 4.1 3 2 1.2 0.8 0.7 086
25 8.6 61 | 44 32 2 1.2 08 0.7 0.6
30 9,3 6,6 4.7 3.4 2.1 1,2 0.9 0.8 0.7
35 10 7 5 3.6 2.2 1.3 0.9 0.8 0,7

- Céc gid tri cia f, clia cdt chédt ting thém 30%
- Khi xdc dinh f, nén chia cdc 16p ddt méng hon 2m.
» Siic chju nhé cda coc
Qe =muy meful, (3.53)
i=]
trong 46 m - hé sd didu kién lam viéc chju nhg
véi coc ha vao dit < 4m 14y h¢ s8 m = 0,6
vdi coc ha vao dit > 4m hé s§ m = 0,8
. Trong phuong phép nay, sic chiu tdi doc truc cla coc nhdi c6 thé
duge ude lugng theo cong thiie:

Q. = m[quPAP +uY meful, J | . (3.54)
Design By haughtycdol
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Hé sd théu kién 1Am vide m
Bim: 3.81: H2 mS' didu kién lam viée m
Lol aft : m
DAt sét cb d) bdo hda 5> 0,85 | 0.80
Cédc tmﬂng hgp khic 2 g 1
H¢ s6 didu kign lam vide cla d4t dudi mii coc mg
Bang 3.22: Hg 36 didu kign lam viéc ddt & mii coc mp
Phudng phdp thl cdng coc mn
Coc c6 day m& rong bing nd min : . 1,3
Coc o6 dady md rdng bling phm phdp dd bé tdng dudi nudc 0.8
Céc trudng hgp khac - 1
Hé s8 didu kién 1am viéc cia d4t' & mit bén coc my
Bang 3.28: Hé 38 didu kign lam vige ddt 6 mgt bén cila coc my
. . s
Logi va phudng phép hs coc cét A ct A sét Sét
1- Coc ché tao b ng phé 6ng thép c6
bit r:ﬁi r8i dt:bé t::gp:::ufh; r:t:?m:: : F 4 i B o
2- Coc nhéi cé tédc ddng rung khi a8 bé tong 0,9 0.9 0,8 0,9
3- Coc nhéi khi d8 bé tong co:.
a) co dng chﬁng i : 0,7 0.7 0,7 0,8
b) dudi ban bentonite
4- Coc khoan phun vdi &p lyc 2-4 atm 0.9 0,8 0.8 0.8

p, T/m? - cudng d6 chiu tdi cia d4t dudi mdi coc nhédi va coc Gng dugc
tinh nhu sau
. - DAt sbi Mn cdt va ct q, dugc tinh theo cdng thifc
q, =0, ?Sﬂ(q-}dpA;' +ory, LB} ) cho coc nhdi va coc Sng 14y nhan a4t

g, =B(v,d, AL +oy, LB} ) cho coc 6ng cdn gi nguyén nhan dat
trong d6 ¥; - trong lugng riéng d4t dudi mdi coc ¢6 ké d&n ddy ndi khi d4t
nim dudi muc nude ngﬁm

y - trong lugng riéng d4t nim trén ml’u coc ¢6 ké dén ddy ndi
khi dat ndm duéi muc nuéc ngdm

Céc ha s oy B A% va B, Design By haughtycool
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Béng 3.24: Cdc hé 36 o, B, A; va By

Ciﬂhﬁiﬁlﬂ_, B‘kllﬂp

23 25 a7 20 k3] 33 35 az )
A% 9.5 126 | 173 | 244 4.6 486 | 71.3 108 163
B% 186 | 248 | 328 45,5 64 87.6 127 185 260

4 0,78 .D,?E 08 | 082 | o84 | 085 | 085 | 0,86 | 0,87
5 075 | 0,76 | 0,77 | 0,79 0,81 082 | 083 | 084 | 0,85
7.5 o68 | 07 | 07 | 074 | O76 { 078 | 08 | 082 | 084
10 062z | 065 | 067 | 07 073 { 075 | 077 | 0,79 | 0.81
o khi 125 | 0,58 | 0,64 | 0.63 | 0,67 0.7 073 j 075 | 07 .80
Lid, 15 055 |os8 | o061 | 065 | 068 | 071 | 073 | 076 | 079
175 | 051 |o55 4058 | 062 | 066 | 068 | 072 | 0,75 | 0.78
20 048 | 0,53 | 0,57 | 0,61 065 { 088 | 072 | 0,75 | 0,78
225 [ 046 | 051 {055 | 06 064 | 067 | 071 ] 074 | 0,77
225 044 | 049 § 054 | 0,59 0,63 0,67 0.7 0.74 0.77
pkhi | <08m | 0,31 | 031 [ 0,29 | 027 | 0.26 | 0,25 { 0,24 | 0,23 | 0.23

d, <04m | 0,25 | 0,24 | 0,23 0,22 0,21 0,20 0,19 0.8 Q.17

‘D4t sét g, duge chon theo bang 3.25.
Béng 3.25: Gid tri suc chiu mili g,

Chidu sdu Gy . Tim®, sing vd1 45 sét I,
mdi cge, m 0 0.1 0,2 03 0,4 05 0.6
3 85 75 B85 50 10
5 100 85 75 65 50 30 25
7 115 100 85 75 60 40 35
10 135 120 105 85 80 50 45
12 155 140 125 110 95 70 B0
15 180 165 150 130 100 80 70
18 210 190 17¢ 150 130 100 80
20 230 240 190 165 145 115 85
30 330 300 260 230 200 125 105
40 450 400 350 300 250

3.4.4 Tinh sifc chju tai ciia cgc theo cdng thiic déng coc

Trong qua trinh déng coe, né’uhtah quan sdt ning lugng cho bdi mét
nhét bia E = Wh, vdi W la E 33 Eii/m%ﬁ ﬁﬁ%’n va dép cia bia va A la chidu
cao roi, theo nguyén ly cdn bing ning luong E s& blng vdi sifc chiu tdi aue
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han ciéa coe nhin vdi d§ xuyén cia coc vao d4t, e, do chinh nh4t bia dy. s

xuyén e duge dinh nghia nhu 1a 4§ chéi cda cgc. Tuy nhién, khéng phai tat

cd ning lugng do nhdt bda déng danh cho coc xuyén vao ddt ma cdn mét

méit do 4§ ndy cia biia, dan hdi cia coc, dAn héi cia d4t quanh coc, phdt

nhidt, .. Wellington di dua ra cong thiic xdc dinh sic chju tdi ctia coc rat

sém, nghy nay vin cdn dugc si dung & cdc nudc Bic My dudi tén
WH _ RE

Engineering News, cd dang Q, = : . (3.55)
Ef +C Er +e J

trong 46 W - trong lugng phan roi cda bia; H - chidu cao roi cia bia
er - 4§ chdi cia bia, dj xuyén cila coc vao d4t do mot nhdt bia sau
khi d€ coc nghi nhdm trdnh hién tugng chéi gid
¢ - hiing 88 xét dén ning lugng that thodt
¢ = 2,64 em vdi bia rgi; ¢ = 2,54 mm vdi bia hoi vA biia diesel
E - n#éng lugng bua; k - hé s& n#ng lugng bia.
Gﬁngth&ctrénduﬂctinhvﬂl hé 58 an toan FS = 6.
Vi dy 3.5. Myt biia déng coc cé ning luong 1A 35,3 kN-m, hé 88 hitu dung la
J,Hg = 0,8. Sau loat 5 nhét biia coc xuyén vao dt 25,4 mm.
er= 254/5 = 5,08 mm va ¢ = 0,254 mm

Giai
0,8x35.3
e : i = 3706 kN; L 6 = 3706 /6 = 617,7 kN
Q 0,00508 +0,00254 Qo= Qu/C

Mot 88 tinh naAng bia déng coc
Bang 3.26: Tinh ndng cdc loai bua

: Ming lugng, E | S& nhédt trong mt Trong lugng philn va dép, W
than hus Loal {KN-m) (phut) (KN}
K K150 3797 860 - | 1472
M MB70 191,2 - 86 38-G60 70,5
K K-60 143,3 42-60 ' 58,7
K K-45 1235 J9-80 a4
M M-43 113,9-51,3 40-60 421
K K-35 96 39-60 343
MKT DE708 85.4-57 40-50 31,1
K K-25 68,8 39-60 24,5
L N-46 44 1 50-80 17.8
L 520 45.7 80-84 22,6
M M-145 35,3-16,1 42-60 13,2
v N-33 334 50-80 13,3
L 440 24,7 88-90 17.8
MKT DE20 24,4-16.3 - 40-50 89
MKT DE-10 11,9 40-50 4.9
L 180 11 80-95 7.7

K- Kobe Diesel; L — Link, Belt, Cedar Rapids, Iowa; M — Mitsubishi
International Corporation; foesmmmmfi%lry New Jersey; V — Vulcan
Iron Works, Florida :
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Ngay nay ¢6 rdt nhidu céng thifc ddng d€ tinh sic chju tdi cia coc. Mot
vai cdng thie thudng duge nhdc dén 12 Danish, Janbu, Guercévanov
* Cong thitc Danish, duge si dung véi FS = 3 d€n 6
i — (3.56)
o kEL

+
T 2AE,
* Céng thuc Janbu, du-;rc s dung v6i FS =4 dén 5
“ = K ﬁr
K"= C,_f[]. + 1,||1+1de )

Cis=0,75 + 0,15(W./ W)

R (3.57)
A Epef
* Cﬂng thiie H:Hey, duge s dung véi FS > 3
IR kE W+ W, (3.58)

Ef‘l“é‘[ﬂj'l‘ﬂz'f'c,g) W+Wf

vdi e - hé 4 héi phue cé gid tri nhu sau
» Coc c6 didu bit thép, e = 0,55
» Coc thép cé dém dédu coc biing gé mém, e = 0,4
+ Coc bé téng cot thép c6 dém ddu.coc blng gé, e = 0,25

¢; - bién dang dan héi cita d4du coc, dém ddu coc va coc dﬁn néu c6, m
¢y - bién dang dan héi cua coc, m

Q.L
AE,

ldy bidng 0,005m
* Céng thic Guercévanov
- P9 chdi thue t& ¢; > 2mm

Qu_nA M| 1, AE Wy +e* (W, + W)
nAse, W, +W, +W,

Cg = va ¢; - bién dang dan héi cla 44t nén cha coc, thudng duge

-1 (3.69)

- B3 chéi thye t& e < 2mm

&t 23f+“[361§@h‘%§(${gﬂ‘t9<)oo|w o
u 28 Er'l'ﬂ I_‘q (23f+13}2 w+“\;

(3.60)
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tmng d6 n- hé s 14y blng 150 Tﬁ”m W.; - trong lmmg coc d&n, Tf
W, - trong lugng ¢da cd bia, TF, ¢ - 49 ¢héi dan hdi cia coc, m
e - hé s6 hdi phuc, khi déng coc bé téng cdt thép cé ding ma
dém, 14y ¢ = 0,2
" - hé 86 xdc dinh theo 'cﬂng thic

lil
{ N W an‘g (3.61)

" n, nx - hé s8 chu}ren tt‘r sﬁc ::hﬁfng cdt dong sang sufc chdng cAt
tinh ciia d4t & mai coc va ddt xung quanhcuc

n, = 0,0025 s.m/TT, ny, = 0,25 5. /T
h - chidu cao ndy ddu tién cia bida, m
g - gia téc trong trudng 9,81 m/s®
Cdce k¥ hiéu khadc gifng nhu phdn gidi thiéu trong phin mé déu.
Bang 3.97: Gid trj h¢ sq M

™ |  Logl a8t 3 mil coe : ' M
1 sbi san co 1dp et -l 1,3
2 cdt thd vira chit trung binh va 4 sét aidng 1.2
2 cat min chat trung binh 1.1
4 cat bui chat trung binh :'13 1
5 4 sét déo, 4 sét va sét cung 0.9
8 ‘@ sé1 va 3ét nla cung 0.8
7 & sét va sét khd 0.7

Sifc chiu téi cho phép cia cgc.
0% @
ke kg

ka = 1, khi chon @, 12 gi4 tri bé nhét trong cdc gid tri thi.

k.. duge chon nhu tinh todn coc theo chi tidu vat 1y dit nén.
3.4.5 Tinh svc chiu tdi ciia coc theo két qua nén tinh

Thi nghiém nén cec tinh, doc truc hosc thdng géc vdi truec, 1a phuong
phép ddng tin cdy nhét trong viéc xdc dinh sic chiu tdi doe truc eda coc
ho#e sde chiv tdi ngang cia coc. Thi nghiém nay cho phép kiém nghiém lai

cde phuong phdp tinh todn sic chiu tdi khdc cho coc va dé chon glﬁ tri chju
tdi chinh xéc cda coc.

Design By haughtycool
Phuong phdp thi nghidm 1A ting tai timg cdp lén coc t.hu' va do d& lin
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6n dinh tuong ing, cho téi lic dat gis trj cyc han cia tdi tdc dgng. T
dudng quan h@ tdi - 4§ lin c6 thé suy ra aidc chju tdi cyc han Q,, sic chin
tdi ti bi€n Q. va sidc chiu tdi cho phép @, ciia coc.

Thinghlﬁmt.hﬁ'mcgﬁm

- Cédc b) phdn tao diém tya nhu d8i trong hodic neo vao cdc coe xung
quanh cge thd. '

- B) phén tgo lye nén nhv kfch va cdc t&m cing lam didm tya.

- Cdc thist bj do lyc tdc ddng va chuyfn vi. Ngodi ra ciing c6 th& ldp
dit (ddn chit) cdc ddu dd vao mit bén xung quanh doc than coc thir 44 bist
tinh trang ung sudt — bién dang quanh coc.

o
G . E 3"

VT

P

A- 85 trong; B- chuyén vi k& do lin; C- b chudn; D- coc thil; E- kich; F- ban ciing; G- i 43

" Hinh 3.38: So dé chi tiét do tdi tinh coc

Pé trﬂnh dnh huéng lén két qud sdc chiu tdi ¢da coc bdi hién tugng
xic bién cho d&t thodt nudc kém va hién tuong chin wng suét cho d4t thost
nudc nhanh. Th&i gian cho coc nghi cdn thiét, d€ két cdu dit xung quanh
coc va dudi mbi coc §n djnh, tif 7 ngAy d&n 60 ngay tiy loai d4t nén.

LY trink gia ti thi nghigm nén tinh coc

D& thugn lgi ¢ho vide thi nghiém, trude tidn phdi chon sde chiu ayc
han Qu ding nhét trong cdc phuong phdp tinh, so vdi sic chiu tdi cye han
thue t& Théng thutmg 12 suc chiu tdi theo két qui khio sdt hi¢n trudng
nhu CPT hay nén ép ngang cida Ménard.

Thi nghi¢m lugng gid nhim mye dich dat d&n sy phd hoai ciia d4t nén
dd coc. Thi nghiém lugng g:ui d : gly hauhﬁtyco l}ai chu kj-dat tdi:
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- Chu ky 1, gia tdi lam 5 cdp d€ tdi dat d&n 0,5 Q,...., mdi cdp tai
trong thoi gian 1 gid. Sau d6 gid tdi mdt cdp trong 5 phiit.

V6i 1,3 Qu = Qumaxe S Qu

- Ti€p theo la chu k¥ 2 gém t#ing tdi 5 cAp mdi c4p 30 phiit va 5 cdp
mdi cfp 1 gid, nh&m dat dé€n Qna.. k& ti€p 1A gid tdi 4 cdp, mdi cdp 5 phuit.
(H.3.39)

Thi nghiém kiém sodt nhdm muc dich kiém ching sic chiu tdi cia coc
theo ddt nén va bdo ddm ung xit coc gidng nhu dy ki€n. Thi nghiém kiém
sodt dugc tién hanh mjt chu ky dat tdi: gia tdi lam 8 cdp 4€ tdi dat dén 0,8
QvL, mdi cdp tdi trong thdi gian 1 gid. Sau d6 gid tdi 3 cdp, mbi c4p 5 phiit.
(H.3.40)

Trong cd hai thi nghiém déu ghi nhén chuyén vi di xufng ciia ddu coc
theo th¥i gian & tdt cd moi cp tdi.

mﬂlll.'
} Thi nghiém véng 2

08 Thi nghiém vong 1

Y

o Thi nghiém xéc dinh sic chiu ti cyc hgn cda coc Q, t

Hinh 3.89: Cdc bude gia tdi trong thi nghiém nén tinh coc (lugng gid Q.)
Design By haughtycool
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&0 min

0.8 -

Hinh 3.40: Cdc budc gia tdi trong thi nghiém nén tinh coc (kiém tra)
Ehai thde két qud thi nghi¢gm nén tinh cpc

H 5,{mm)
£ MJ’\ - ' . Q)J/10
& N 4 |
E N 6
Y 8
10 P,
™ 10
12
12
.l \
18 [ 18 Q,), = 1500 kN
0 300 G600 900 1200 1500 0 20 30 4050 80
150 450 750 1050 1350 t{min)
© Q(kN)

Hinh 3.41: Pudng @ - 3 va s - logt thi nghiém nén tinh coc
Trong thi nghiém lugng gid két qua dugc vé thanh ba du’ﬂﬁg sau:
- Pudmg @ - s (téi - dd lim dfu coc & cudi mdi cdp tai trong tich liay) (H.3.41).

- Dutmg s - logt (dd ltn déu coc & mdi dp tai trong - logﬂnt.tht:llgmn}{l-l.ﬁdl}p.
- Budng v - @ (vén tdc chuyén vi ddu coc - tdi) (H.3.42).

Phén tich
1 Ry I'“;Dvemgn Bu?]aughtycool
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O ocn oot Mo

CUNYTTYTiu Dy 1 J_\J\.;CUTVDUIII

1- Site chiju tdi tir bifn Qc tuong uWng vdi giao diém cia hai doan thing
trong H.3.42. Miit khéc ta cing ¢6 thé€ xdc dinh theo dinh nghila cia Qc
trén dudng cong cia hinh @ - s (H.3.41)

2- Sidc chiu tdi cuc han Qu tuong 13313 vdi dudmg tidm cdn diing cla
dudng @ - s trong H.3.41, né&u trudng hop dudmg tiém cdn nay khéng 13, Qu
duge chon Jdng vdi d§ lun ddu coc la (s = B/10) véi B 1a dudng kinh hodc
canh coc.

vimm/h} -
16 i S wesu —— I
12 ' Sl ]/-.
| i
A S P
Y| MERE SN TN T SO W Y
1 T : . ”.rnn
0.8 I

"0 150 300 450 600 750 900 1050 1200 1350 1500
® Q(kN)
Hinh 3.42: Dudng v - @ thi nghiém nén tinh eoc

Theo tiéu chufn Viét Nam, céc budc thi nghidm gén gifng nhu trén va
khai théc k&t qud thi nghiém véi cdc dudng @ - § (tdi — d§-lin) nhu trong
H.3.43.

@

51!

Hinh 3.43: Sa dé chgn site chiu tdi an toan cho coc theo thi nghiégm
‘nén tinh fTCW)
Cd hay khuynh hud‘ug khai théc két quﬁ thi nghiém nén tinh:
- Ho#ic tﬂng d§ lin S, - tdi @;
- Ho#ic 44 ll.‘ln tha.t. (rbng‘} ctia coc S = (S,-8.) -t8i Q
S8 Iugng coc cdn thi duge chi dinh theo mdc 49 quan trong cdng’ trinh
va khéng nhé hon ba coc. Design By haughtycool

Theo dé nghi cia: tiéu ehuin TCXD 190:1996, sic chiu tdi cho phép cia
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coc tir thi nghigm nén tinh coc ¢6 thé duge xdc dinh theo ba cdch sau
1- Téi trong tuong tng véi chuyén vi ddu coc 1a 8mm, chia cho hé a8 1,25.
2- Tai trong tuong dng v6i chuyén vi ddu coc biing 10% bé rong coc.
8- T4i trong 16n nh4t c6 duge trong qud trinh thir coc, chia cho hé sd
an toan FS = 2,

3.5 MOT sO PHUONG PHAP TiNH THONG DUNG KHAC

1- Xae dinh site chiu tdi ciia coc theo chi tiéu cudng dp cia 6t nén

Theo TCXDVN [160-1987]; [189-1996]; [195-1997]; [205:1998] va mdt
80 tdc gid thi suc ch;u tai cyc han ciia coc theo d4t nén duge tinh véi cdng
thitc sau

Q,=Q,+Q, —w=A shet Ayg
trong d6 @, - tdng suc chdng cit gita dat vﬁ mét bén cda coc
Q, - suc gdnh d& cia A4t & mai coc
w - trong lugng cia coc _
A, - dién tich xung quanh ecoc ti€p xic vdi dat
A, - dién tich tiét dién ngang & mii coc.
Cudng dd chiu tai ciia d&t dudi mii ¢o¢, g,, tinh theo cong thirc
Gy = cN: + &y, Ny + 1d,N,
Lyc ma sét bén tdc dung 18n coc, £, cho c4c loai d4t la
fizc,+ntgpu=c, +K,0, tg @,

Thanh phédn @, c6 thé xdc dinh bAng cdch tich phén luc ma sdt d4t
xung quanh tdc dﬁng l&n coc duge xde dinh theo céng thic sau

Q, = J’u,(.: +K 0,189, )dz HZH, (3.62)

i=1

trong d6 c,. - lyc bdm dinh; ¢, - géc ma sdt gilta than coc va d4t c6 duge tir
cde thi nghi@m cit tryc ti€p trén myt ti€p xic gidta dat va vat ligu lam coc,
& 46 sau z, hodc chon tr cdc t§p hop tuong quan gitla cdc k6t qui thi
nghiém cdt ddt va thi nghiém cdt giira 44t va v4t liéu mm coc.

Theo TCXD 205:1998 4 nghij _

Bing 8.28: Ma sdt vd lyc dinh gita ddt vé coc
Ca e
Coc déng bé ting cft thép ' =¢ =

. ‘DESIgn By NaugntyToos ;
Coc thép . : : =0,7c =079
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Mit khde, lyc bdm dinh c, cia dft v6i coc c6-khuynh huéng nhé hon

luc dinh don vi cia d4t nén ¢ nhu téng két cia NAVFAC DM-7 (1971)

Bang 3.29: Quan hé c va c,

Logl cope 04 rin :hln cla aft Lyc dinh & (kPa) Lyfc bém dinh c, (kPa)
- R&t mém 0+125 0+125
Mém 125+ 25 12,5+ 24
Bé tdng va
- Déo 25 + 50 24 + 37,5
Déo cing 50 + 100 37,5+ 475
Ciing 100 + Eﬂﬂ. ] 47,5 + 65
R&t mém 0+12,5 0 +12,5
Mém 12,5+ 25 12,5+ 23
Thép Déo 25 + 50 23 + 35
Déo cing 50 + 100 35 + 36
Ciing 100 + 200 36 + 37,5

V@i coc déng ho#c ép, hé sd dp lve ngang K, thay 48i theo chidu sdu do
d4t bj ép manh trong qud trinh ha coc. P4t trong khu vige xung quanh ddu
coc hé 58 K, gdn bing hé s8 dp luc bi déng K. G mii coc K, x4p xi hé s§ 4p
lye & trang th4di tinh K.

Véi cdc phuong phdp ha coc bAng x6i nude hay coc nhdi hé s8 K, c6
khuynh huéng nhé hon phuong phdp trén, cé thé ldy theo bdng 3.10.

Theo TCXD 205:1998, K, c6 thé duge suy ra tir bing 3.30

Bing 3.90: H¢ 84 dp luc ngang K,tgp,

-, Kilge.
Coc déng Qe ép coc nhdi
32 04 0.2 01
33 0.5 0.3 0,125
34 0.6 - 0,4 0,15
35 0,75 0,45 0.2
36 0.8 0.5 0,25
37 1 0.6 0.3

Nim 1989, trong tdc phdm cia minh G.B. Sowers va G.F Sowers dé
nghi hé s8 dp lyc ngang K, & giai doan coc bAt ddu trugt manh trong dat
nhy bdng 3.31

Design By haughtycool
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Bang 3.831: Gid tri K, theo Sowers

Logl dft Bign phip hy coc K,
C4t rdi X6l nudc : | 05-07
D, < 30% Coc nhéi 0,75-1,5
Coc déng 2-3
Cét chit Xéi nudc 0,5-1
D, > 70% Coc nhdi 1-2
Coc déng 3-5

Suc chiu tdi cuc han cda ecge trong ddt dinh
Do géc ma sdt cia d4t bing khong nén sic chiu tdi sé c6 dang
Q,=4, o ¢, +A,Nc, (3.63)
trong d6 N. - hé s sdc chiu tdi 14y bAng 9 cho coc déng trong sét cd két
thudng va bing 6 cho coc nhéi

o - hé 88 didu chinh lyc bam dinh gia d4t va coc tit lue dinh cla
thi nghiém khéng cd két khong thodt nudc.

- Véi coc nhéi
o= 0,3 - 0,45 cho sét déo ciing
o =05 - 0,8 cho sét déo mém
- Véi coc déng chon theo céc gidn dé cia TCXD 205:1998, hoac bang 3.29
Chu y: tri 88 oc, cb gid tri gidi han 1a 100 kPa
Sutec chiu tdi cuc han trong ddt roi
Véi lue dinh ¢ = 0 nén sifc chiu téi clia coc ¢6 dang
Q. =Q,+Q, = A, K,o, tgo, +A N o, (3.64)
Trong TCXD 205:1998 cling c¢6 dé cip d&n khuynh huéng cudmg 48 chiu
tai dét dudi miii coc va luc ma sét bén cha coc dat cuc dai & d6 sdu téi han Z,
flz>2) = f(z=2)
gz > Z.) = qp(z_ = Z.J)

Gid tri Z,
Bing 3.32: Gid tri Z,
¢° Z/d
28 5
33 6,5
as 10
37 15

Design By haughtycool
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@ = (¢f; +40)/2 véi coc déng
@ = ¢'; — 3° v6i coc nhdi
2. Xéc dinh sdtc chju tdi cida cpc theo k¥t qud thi nghigm xuyén
a) Tinh todn theo két qud thi nghiém xuyén tinh
Cong thic xdc dinh sic chje tdi cia mt coc theo két qud thi nghigm
xuyén tinh, sau hang loat thi nghi¢m kiém ching béi thi nghiém nén tinh
trén coc[Meyerhof, 1953].
Qu =4, +f,A,
trong d6 g, - cudng 4y chiu miii cuc han ciia dit & mii coc duge xdc dinh
theo cdng thic
qp = k. qce
v6i gee - siic khéng xuyén trung binh & khu vue miii coc tinh theo cdng thic sau
D+3a
= z
i b D.L L
a = max{B/2; 0,5m/], B - bé rjng hodic duing kinh cia coc.
b = min{a; h}, h - chidu sdu neo trong 16p d4t chju luc tot.
gec(z) - sitc khdng miii g(z) duge san b3ng cdc gid tri l6n hon 1,3 g,
trong khodng tir (D — b) d&n (D + 3a).
ho#ic g, =k.J,; trong d6 g, - sic chéng xuyén trung binh, 14y trong khodng
3d phia trén vi 3d bén dudi miii coc
f. - cudbng 43 ma s4dt d4t va coc thudmg duge suy tit sifc khdng miii &
chidu séu tuong img.

fu=2e

=
o;

ke, 0 VA fomax 14y theo bing 3.33.

g. - siic chdng xuyén cia miii xuyén

Céc gid tri trong ngofic dong cho

- Coc nhéi thi cong tot

- Coc d6ng cd ép dft

Ghi chi: ¢6 r&t it phuong phdp ude lugng sdc chju tdi cia coc theo d4t
nén sit dung truc tifp gid tri cudng d) ma s4t dit vA coc fs cung cfp bdi
xuyén Gouda (Ha Lan) do phdn do di djng ciia mii xuyén tinh.

Design By haughtycool
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Bang 3.38: Cdc gid tri K, va o

o  N—_—
K
L Coc whidi Cyc ding Cyc abdi Coe ddng
Loyl &4t
(MPa) Coe Cos [T Bs B
Thip Thép Tedp | BE Mg | Tp
nhfl | Sénp | Hag bing ting
581 mém v
z2 0.4 2.5 30 30 20 30 15 15 15 15
biin
fan) (B0} (B0}
St ciing wi 2-5 0,35 0,45 40 80 40 80 35
i a5 35 35
Sét cilng, rat (80) {80) (80}
=3 0,45 0,55 &0 120 60 120 35
ciing kL] 35 35
(6G) {600 | (1200
Cat chdy 0-25 04 0.5 150 35 35 35 35
120 80 a0
(100) | (200) {200) (1209 (1200 {120
Cdl chit wia 25-10 0.4 .5 1000 &0
180 250 2350 80 35 B0
300 300 (1500 {150} {150)
Cat chat = {0 0.3 0.4 150 150 120
{200) {200} 120 80 120
B phin
»5 0.2 0.3 100 120 100 120 a5 a5 35 35
(mé&m)
Bd phdn (150) {20 (150}
»3 0.2 0.4 80 80 60 80 120
phong da 120 B0 120

b) Tinh todn theo két qud thi nghigm xuyén déng chudn (SPT)

Tt nhing nghién ciiu cia Tshébotarioff, Terzaghi va Peck, & M¥; cia
Huizigua, Rios va Silva & Brasil vA Nam My vé tuong quan giita cdc két qud
thi nghiém xuyén tinh, xuyén ddng va ban nén. Meyerhof ciing da dé nghi
suc chiu tdi cuc han cda coe tinh theo k&t qud thi nghiém SPT nhu sau

&= dp Ap + flAt

q, (bars) = 4N ho#c q, (kPa) = 400N cho coc déng va g, (kPa) = 120N
cho coc nhdi, trong dé N la chi s§ SPT trung binh cia d4t trong khodng 1D
duéi miii coc va 4D trén mii coc

f. (kPa) = 2Ny, cho coc déng
= Ny cho coc nhdi vé coc nhé
Theo TCXD 195-1997 Design By haughtycool
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Sute chiu tdi cda coc trong ddt rai
- Cudng 49 chiu tdi cda A4t rdi & mii coc
gp = KN (0,1 MPa) _ (3.65)
) Logl dft Ky Trl o8 gidi hgn cda q, (0,1 Mpa)
Cat sdi 14 70
C4t hat thé va trung 1,1 55
Cét mijn 0,80 40
- Lyc ma sat bén don vi giita 4t rdi va coc
Cho coc trong cdt khéng sir dung bentonite khi khoan
f, = 0,018N (0,1 Mpa) (3.66)
Cho coc trong cét cé sif dung bentonite khi khoan
f. =0,03N + 0,1 (0,1 Mpa) (3.67)
trong d6 N - chi 88 xuyén déng tiéu chudn
Trong cdch tinh ndy cdc hé s8 an toan cé thé chon nhu sau:
FS 25-3
FS,. 2- é.s
FS, 25-3
Theo TCXD 195
Sue chiu tdi cho phép cida coc trong ddt dinh va ddt roi
(3.68)

Q, =1.5NA, +0,15N L +0,43N,L,)2 -W,

v8i N - chi s§ xuyén déng tiéu chudn cia d4t
N - chi a8 xuyén ddng tiéu chudn trung binh cla d4t trong khodng 1d

dudi miii coc va 4d trén miii coc. Néu N > 60, khi tinh todn 14y N = 60;

néu N > 50 thi trong céng thuc ldy N = 50
N, - gié tri trung binh cta chi &3 xuyén dfng tidu chuén trong 16p d4t roi

N, - gi4 tri trung binh ciia chi 88 xuyén djng tidu chufn trong 16p dit dinh
A, - dién tich ti&€t dién mii coc; m?

L, - chidu dai phdn thdn coc ndm trong I6p d4t dinh m

L. - chidu dai phdn thén coc ndm trong 16p d4t i m

£ - chu vi ti&€t dién coe m
W, - hiéu 88 trong lugng coc va trong lugng d4t do coc thay thé.
T4p dodn xdy dyng nén méng Bachy-Soletanche (Phdp) d& nghj mét

cdch udc Iugng f,, luc ma sdt b8 bR Vi il ®4t va coc va g, cudng dd chju
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tai cia d4t & mii coc theo k&t qud th{ nghiém xuyén djng chufn (SPT)
trong céong thic tinh sie chiu tdi cho phép nhu sau
f,=015N va g¢q,=10N

Vdi cung ky hiéu nhu trén, cong thic side chm tai cho phép cia céng ty
Bachy-Soletanche c6 dang nhu sau
Q. -I,GNAP +, 15N x LQ . (3.69)

Site chiu tdi cho phép clia mdt barrette c¢é kich thudc 0,6mx2,8mx45m
tit 40 sau theo méc cao dd gid dinh tif —10m d&n -50m véi két qud xuyén
déng chudn SPT trung binh cda 5 hé khoan tham dd, ciia mét cao 8c trén
dudng Nguyén Hué thanh ph& Hé chi Minh, nhu sau

Chiéu sdu (m) 10-20 20-31 31-38 38.-55
Loai A&t A cét A sét déo A cat Sét déo cung
M (S5PT) 10 15 40 55

Site chiu tdi cho phép cia cong ty Bachy-Soletanche
Q.=(2,8 + 0,6)2(10x0,15%x 10 + 11x0,156x 15 +7x0,15x 40 +
+ 12x0,15x55) + 2,8x0,6x 55 = 1321 tdn
Vdi céng trinh nay, néu tinh theo TCXD195-1997, sidc chiu tai cho
phép cua barrette trén la
Q, =1.5NA, +0,15N.L +0.43N,L)Q -W,
Q,=1,5%x50x2,8x0,6+2(2,8 + 0,6(10x0,15x10+11x0,15x 15 +
+ Tx0,156% 40+12x 0,43 % 55)-2,6x 0,6 % 40% (2,5 — 2) = 126 + 2485 — 34
= 2577té&n

Gid tri sic chiu tdi cho phép ciia barrette trén theo cong ty Bachy-
Soletanche nhé hon gln 2 14n so véi gid tri tinh theo TCXD195-1997.

Design By haughtycool
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COC CHIU TAI NGANG
VA MONG COC

4.1 TONG QUAT VE COC CHJU TAI NGANG

Cdc cong trinh chiu tdi ngang l6n nhy tudng chdn d4t, bén cdng, mé§
va tru cdu, nha cao ting,..., duge xdy dung trong ving nén dit yéu thudng
duge st dung coc d€ génh dd vira tdi ding 14n tdi ngang.

Pé& gdnh 4o tdi trong ngang c6 th& sif dung coc déng xién, c¢6 thé neo
vao cdc didm tua viing chdc nhu tudng coc ban ¢6é neo, hay sitf dung ngay coc
dimg kich thudc ldn. :

- Xdc dinh moment va chuyén vi ngang doc theo truc ciia mét coe thing
ding chiu tdc ddng mot moment M, va luc ngang H, tai cao trinh mat ddt
da duge nhiéu tdc gid nghién ciu. Cing nhu én dinh cia nén d4t xung
quanh coc ndy da duoge Terzaghi dé ‘cdp tdi trong cdc bai bdo va gido trinh
clia éng trong nhimg nam 1950.

4.2 COC XIEN

CEFEEEEET LI EE G EEEE TSRS AT
FRPPEFLEREEFFTESEEELE PP L ELSEFSEFTES IS

A B L EEPTEL LTSI TSI E
P RFREPRLRFPIIPERES RS PRRERPLSELEIEFRPSFEEF

Hinh 4.1: Cdc thanh phdn kyc khdpe sia ddt lén coc xién
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Khi ¢é tdi ngang 16n ma coc déng ding khéng di sic chju tdi ngang,
c6 thé déng coc xién. D xién cia coc gidp cho coc tdng khd ning ching da
cdc ngoai lyc xién. Khi tdi ngang déi chiéu do gi6, do lyc thdng xe, do 4p
lyc nuéc chdy trong ving c¢6 dnh hudng thiy tridu, ., c6 thé déng coc xién
hai chiéu, nhu trong H.3.17. D§ xién cia coc c6 thé dat dén 20° hodc hon
tuy khd nidng cda thi&t bj ha coc. |

Siic chju tdi cue han cda coc xién cé thé tinh theo céng thife quen thude
nhu sau

Qu=qPAp +f, A,

trong dé f, - luc ma sét giita ddt va égc & 49 sfu z c6 dang

fs=Ont8Pa+Ca (4.1)
véi o' . ing sudt phdp thdng géc vdi mit coc & df sau z. Tai 4§ sau nay, ta
nhén thdy ellipse dng suft c6 1/2 truc dai la dng suit chinh dai o, va 1/2

truc ngin la dng sudt chinh tifu o'y, nén &’s < o, bat chdp dd xién cia coc
1a bao nhiéu. Do viy d€ don gidn tinh todn va thién vé an toan, c6 thé si

dung cdng thic tinh f; nhu coc thdng ding.

=Ohtg@+Cq < fs=0nl80 + o
Tuong tu cing c6 thé st dung cong thic tinh sdc chju tdi don vi cda
44t nén ¢ miii coc g, clia coc thing ding d€ tinh cho coc xién.

4.3 COC BAN

4.3.1 S¢ huge vé tudng coc ban

Coc bén thudng duge cfu tao bing thép va bé téng dy dng luc cé dang
bén, chit Z hodsic hinh cdnh cung nh3m ting moment khédng. Coc bdn thudng
duge sit dung lam tudng chén méng c6 neo hoic khéng neo (H.4.2).

Vdi coc ban thép duge ha vao dit bing bia déng hoéic bia rung, coc
bén bé téng c6t thép dy ing luc duge ha bing x6i nude va hd trg biing bia
rung (H.4.24).

Design By haughtycool
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Hinh 4.2: Tudng coc bdn thép cé neo

Coc ban thép d& thi cong bding bia rung, chju duge lye ngang va luc
neo 1én, nhung dé bi #in mdn trong méi trudng nude. Trong khi dé coc bdn
bé tong cot thép khé ha vao nédn d4t, hodc dio rinh o6 dn dinh vdch bing
bin khoan né&u cdn, ho#c ha biing xéi nude duge hd trg bdng biia rung vi ma
sat gida cdc coc khd 16n. Do vdy, nén cdn phdi ¢6 lidn két déc bidét nhu
trong H.4.5. Mat khdc, do ¢6 hé tr¢ ha coc bidng biia rung nén bé téng cu
tao coc phdi duge dy iing lyc biing cting trudec vi coc badn bé tdng thudng
mdng chju tdi rung djng rdt kém. Hién nay, cliing c6 mdt s8 coc ban nhua
ddy danh cho cdc cong trinh tam, khong duge gi6i thidu trong gido trinh nay.

_\(.,.__ ST S

5 \_n_/_\_-_/—
Hinh 4.3: Chi tiét coc bdn thép
Design By haughtycool
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Hinh 4.4: Tuong coc bdn bé téng dy ung luc
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4.3.2 Tinh toén tudng coc ban
Mat s8 loai tudng coc bdn thudng gip duge chon gidi thidu trong gido
trinh nay, dé 1a tudng duge thi cing xong mdi cho 14p ddt sau lung tudng
ho#c thi céng xong nao vét phia trude tudng, truéng hgp khéng cé neo va cé
neo.

1- Tuing coc ban déng trong dét roi khong neo

Tudng coc bdn déng trong nén cdt khing cé neo sé tu én dinh nho su
khdc nhau cia dp luc dat bi ddng va 4p luc chi déng clia d4t tdc dong lén
tudng. Nhu véy, chidu sdu D cdm vao nén la dn sé cida bai todn.

Véi su chénh léch cao 4 mat 44t tdc déng lén sau va trudc tudmg,
phdn 4p luc dit sau lung tudng trén mit nao vét sé lam xoay tudng xung
quanh diém O. Khdi ddt xung quanh trude va sau tudng duge chia thanh 4
khu vuc dng vdi hai trang thdi cdn béng gidi han chd déng va bi ddng nhu
H.4.6.

-—————
MNN MNN
L
Chi dong 7
MAt nao vat
Bi dgng
Chi dgng Bj dong

Hinh 4.6: So dé dp lu ddt xung quanh tuong
O dé slu z sau lung tudng, 4p luc d4t cAn bing chi déng c6 dang

p: = Y2k, _
O dd séu z sau trudc tudng, dp luc dat cin bAng chi dong c6 dang
p: = Y(z - L)k, |

Véi hé sd chi dong k, = tg*(45° - ¢/2)

0] d§ sfu z sau tudng, 4p luc bi djng cé dang ppu = Y 2k,

8] dd sdu z trudc tudng, 4p luc bi déng c6 dang pp.) = ¥ (z-L)k,

Nhu vy trong doan tudng cdm vao dit, chiu mét 4p luc rdng cé dang
Pret = ¥ (2 = L)k, - k) - (4.2)

Theo so d8 H.4.7 c6 th& tinh todn cdc 4p luc tdc déng lén tudng l4n

lugt nhy sau |
Ap luc d4t & 46 sdu L;, ngangsitaydomngdm.
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= Ak,
Tuong tu, t:@..'l d& sfu z = L; + L , ngang mit A4t trudc tudng
pz =(dy + YLy k,
Trén diém xoay O, bén trdi 1a 4p lyc bi djng vé. bén phdéi 1A 4p luc cha
dong. Tai 46 sfiu 2, tinh tir mit 44t sau tudng, dp lyc chi ding la
pa= {1, + YLy + Yz - Ly — L)k,
Ap lue b ddng tai 9 sduz > Ly+L; la: p,= Y0z -L; - L) k,
Ap luc ngang rong trong pham vi trén O la
P =Da—Pp= Mg+ VL) kg — ¥z - L; - Ly) (kp — ko) = pz — ¥(z — L} (kp — ko)
4p lyc nay biing khéng tai L;
pz—- Yz - L) If‘kp— k=0
(z2-Ly=Ly=—-F2

. T'{kp_kh}
trén biéu dd c6 HB=py=Ly(k,-k,)Y'
: A
Bl Tl S
: Caty,9:c=0

Ly P, z

MR ORCIONY,. . b BB e e it e
c
: Cat
-.-". Tw
2 P
L? L % - LF C = ﬂ
P2 E,
Mat rm: vél F 4 + E D —
Ly Ps
D
L §
& e
G Sét p=0
Ly
. . . SU S H
B Pr

Hinh 4.7: So d8 tinh coc bdn trong nén cdt
Design- By haughtycool
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Tir O dén d4y tudng, 4p luc bi ding bén phai, dp lyc chil djng bén trdi.
Tai chén tudng z = L + D
p, = (¥L; + YLs +¥YD)k, v& p, = YDk,
Hiéu hat dp luc nay tai chén tudng
Pp = Pu=Pa=(YL; + YLk, + YD(k, - k) v6i D =Lz+ Ly
= (YL, + YLk, + Y(Ls+ Ly(k, - k)
= (YL, + YLky+ YLy(k, — ko) + YLk, — ko)
Dit:  ps = (VLi + YLoky+ YLsth, — ko)
Tacé py=ps+ YLok, - ko) =ps + p3
Khi tudng cdn bing, téng luc ngang trén chiéu dai don vi cia tudng
bing 0
P-(1/2)psLy+(1/2) Lg(ps + pg =0
Téng moment ddi vdi chén tudng = 0

1 L 1 L,
P(L, +§*}*~(EL¢P& ]{—;‘H ELﬁ{pﬁ +py 1':'35‘1 =0

Tit cdc diéu kién can biing ¢6 dugc

psLy -2P
Ly =—F——
Pyt Py (4.3)
S . S : (4.4)
trong dé a; Y (b —F0)
8P
¥ ol _ka.) (4.5)
e ol 6P[2ZY (k, — ky) + Ps
: ffikp_ku}s
P(6Zps; +4P
LA i (4.6)
Y Ry - k)
o KE - .7-
Chuy: Kpldm’=FS=1 5_2 {4 j

Tinhk moment cyc dai
Trong so 48 trén moment cyc dai sé & trong doan EF’ ing véi luc cit
bang 0, chon tryc z’

1
P #E{zrjs {kp -ka}"r'
Design By haughtycool
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Ho#c diém c6 luc cit trigt tidu cdch E mdt doan 2’

. ' 2F
=
[kp "'Ea h"

Moment cuc dai sé 1a
M_ =P{E’+z'}—§fz'2{kp k)

§ = Yo (4.8)
Cair

Tém lai, cdc bude tinh todn tudng cir ban khdng neo déng vao d4t rai,
chédn tudng ty do nhy sau

Budc 1. Tinh &k, va k,

Budc 2. Tinh dp lue chi ddng p, tai muc nude ngdm sau tudng va p, tai
cao trinh mit ddt trudc tudng, 44 biét L, va L,

Bude 3. Tinh L; khodng cdch tir tai cao trinh mit ddt trude tudng dén
di&m c6 4p lvc rong biing 0

Buéc 4. Tinh hyc P 1a tng dp luc sau lung tudng tit diém c6 dp lye rong
biing 0 dén dinh tudng.

Budc 5. Tinh Z tir t4m chia bidu dé dp luc ACDE dén diém c6 p luc
rong bing 0

Budc 6. Tinh pg theo cdng thite p; = (YL; + YLo)k,+ yYLs(k, - k)

Budc 7. Tinh cdc bé 38 a, , a2 , a; , ay

Budc 8. Gidi phuong trinh L) +q,L} -a,L% -a3L;—a, =0

Buoc 9. Tinh p,

Budc 10. Tinh p;

Budc 11. Suy ra L;

Budc 12. V@ bidu d3 dp luc dat

Bude 13. Chidu sdu cdn thit phdi déng vao ddt ri 1A D = Ly + L,
Thuc t& gis tri nay duge gia ting tir 20% dén 30%
Vi dy 4.1. Tinh todn mdt tdng mém déng trong l6p dat roi b cac dac diém sau

L, =2m; Ly = 3m; ¢ =32°% y= 159 KN/m®; %o = 19,33 kN/m®
Busc 1. Tinh k, va k,

k, = tg® {45"—%] = 0,307

\gn By haughtycool
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Lle ~nin

o~ Ly .,
CUPYTIYINU Dy T ULCURCCOTTT

Bugce 2. Tinh 4p lyc chi dfng p; tai mye nuée ngdm sau tudng va p, tai
cao trinh mit dit trudc tudng, da bi&t L, va L,

p: = ik, = (15,9)(2)(0,307) = 9,763 kN/m?

pz = (A + YLy k, = [(15,9X2) + (19,33 - 9,81)3]0,307 = 18,53 kN/m>

Buge 3. Tinh L; khodng céch tif tai cao trinh m#t ddt trude tudmg dén
diém ¢6 4p luc rdong bling 0

Ly=—2%2 - (18,58)419,33 — 9,81X3,25 — 0,307) = 0,66m
Buge 4. Tinh lyc P la tdng dp luc sau lung tudng tir diém cé dp luc rong
bing 0 dén dinh tudng.

1 1 1
P =Ep‘-,LJT +._p;_I.ag +§fp:g —-PpL, "“E‘Pst

= 0,5(9,763X2) + (9,763)3) + 0,5(18,53 — 9,763)3 + 0,5(18,53X0.66)
= 9,763 + 29,289 + 13,151 + 6,115 = 58,32 kN/m _
Bugc 5. Tinh Z bing cdch tinh moment d&i véi E va cho moment nay
triét tiéu theo diéu kién cdn bing én dinh
z =(1/P){0,5p,L;(Ly + Ly + L;/3) + p;L3 (Lg + L2/2) +
+ 0,6(pas— py)Ly (Ly +L3/3) + pals (L3x2/3)]
zZ =(1/58,32)(9,763 (0,66 + 3 + 2/3 ) + 29,289 ( 0,66 + 3/2) +
+ 13,151(0,66+3/3) + 6,115(0,66x2/3)] = 2,23m
Buoce ﬁ Tinh p; theo cdng thic ps = (YL, + YLk, + YLs(k, - ko)
ps = [(15,942) + (19,33 - 9,81)313,25 + (19,33 — 9,81)0,66)3,25 — 0,307)
= 196,17 + 18,49 = 214,66 kN/m*
Budce 7. Tinh cdc hé sé a;, o, a3 o

a,=—F5 - (214,66) (9,65) (2,943) = 7,66
Y (kp -k, )
8P
a; =—————— = (8) (58,32) / (9,52) (2,943) = 16,65
Y (k, —ky)
EPJ_EET'{.EP -k, )+ ps
o b 2 ]
T {kp“kq}

= (6)58,32)(2 (2,23)(9,52)(2,943) + 214,66)19,52°x2,9437] = 151,93
o, = P(6%ps +4P)

Y2 (k, - k,)° 3
= 58,32((8X(2,23)(214,66).+ (4XH8,3%119,627x2,943%) = 230,72
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Bude 8. Gidi phuong trinh
Li+a,L -a,L% —agL, —a, =0
L% +7,66L3 ~ 16,6512 ~ 151,39L, — 230,72 =0
Bing phuong phép gén ding ta cé

Thil Ly (m) Vi trai
4 -356,44
5 178,58
4.8 +36,96
ViyLs;=48m

Chiéu sdu cdn thiét dong vao ddt
Ly thuyét D = 0,66 + 4,8 = 5,46m
Thuc t& Dy = 1,3(L; + Ly) =1,3(0,66 + 4,8) = 7,1m
Bugc 9. Tinh p,
Pa= ps+ YLk, - k)

= 214,66 + 9,52 (4,8) (2,943) = 349,14 kN/m*
Bude 10. Tinh p;

= YLi(k, - ko) = 9,52 (4,8) (2,943) = 134,48 kN/m*
Bude 11, Suy ra Ls
T psLy-2P

P3Py

Bude 12. V& biéu dé 4p luc dat
Moment cuc dgi ing véi diém c6 luc cdt tridt tidu cdch E mot doan 2z’

._[_2P =J 9x58,32
Vik, ~k)y  V2.943x9,52

= [(134,48) (4,8) —2(58,32)]/(134,48 + 349,14] = 1,09m

=2 04m

M, =P{E+z')-%fz'2ucp ~k,)

= (58,32) (2,23 + 2,04) - 0,5(9,52) (2,04)%(2,943)
= 249,03 - 58,3 = 190,73 kN-m

2. Tudng coc ban déng trong dét sét khéng neo
Khi tudng coc bdn d6ng vao nén sét, phdn dft sau tudng duge dép
bing c4t. On dinh tudng c6 duge ciing nhd sy chénh léch chia dp lyc bj ding
va chi dfng trude va sau tudmg. Nhung vdi d4t sét trong didu kién khéng
thodt nudc ¢, = 0 nén &k, = &, =1, sy khdc nhau cita hai dp lyc nay chinh
nhé lue dinh : Design By haughtycool
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Ap lue rﬁng‘ tai d§ sdu z
—Pa=(Yz kp+ 2 Jk, ]~ {]r’zi’e - 2¢ck, ] = 4c (4.9)
A
"""""""""" ety
Caty,p;c=0
L B, ¥ Z
Myc nudc ngdm !
sttt T SR | R RETTETTEE
~:-. ¢
Cat
i Yoatt
& * ':t
Lo L e ™ c=0
b f )
) Z,
. P:
Mat naovét F + +E 5;.____,,:“_11 ot
Le >
D ‘
--1 rrrrrr .
[ ] G\ |' Sét B 0
L H
B Pr

Hinh 4.8: So d4 tinh coc bdn trong nén sét

Hodc 1a tai bat k¥ 4§ séu z > L; + L trén diém xoay O, dp luc chi
dong va bi dong nhu sau

Pa=[1i + YLz + Yeatlz — Ly — LoTka - 2¢ JJR,
Po = (Yiatlz — Ly — L}Tk, + 2:@,
Véik, =k, =1
Va nhu thé& 4p lue rong (hidu hai dp lue) tdc dng lén tudng la

P = Pp — Pa = [Yamt(z — Ly — La)l+ 2¢ + [yLy + YL + Yudlz - L; - L)l + 2¢
= 4c — (fL; + YLy}

Tt diém xoay O d€n chén tudng, 4p luc bi dong tir phéi téc déng sang
irdai la Design By haughtycool
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Lt D, I N na

_ —Copyright-By-Focesiceom
Pp=(A;i + YLy + Yiue D) + 2¢
Tuong tu, 4p luc chu djng tir trdi sang phai la
Pa= Yo D-2¢
Pr=pPp-Pa= (W + YLy I4dc
Didu kién céin blng gidi tich la
Py —f4c — (s + YLoD + (1/2) Lyfde —~ (Y + YLy ) + 4e + (A + YL ) = 0
P, - lyc tuong duong véi dién tich ACDE
DPon gidn biéu thie trén ta dugc
- Dide—(yL, +'J;I_fg )= P,

4.10
= (4.10)
Téng moment ddi véi diém B = 0
2
” : L
PI[D+31}-—[4¢:-—-{1L1+TL21|%—+—§;L,,{EC1{-E“!-I=G
: P,(P, + 12¢3;) At
= D?(4c— (YL, +YLg)|-2DP, - L1 =TFL
: (YL;+yL,)+2¢

Gidi phuong trinh trén ta duge chidu sdu D cdn déng vao ldp sét
Tinh moment cue dai

Trong so dé trén moment cuc dai dng véi diém cé luc cdt bing 0, chon
truc z' ma

z2' = 0 tal vi tri nao vét trudc tutng
Piapsz’= &—'—153’=(P;fpa}
Moment cuc dai sé 1a

" - =155[Ej+z'}—%psz'2 (4.12)

M

11~ &

Cati
Cédc budc tinh todn tudng cir bidn khong neo déng vao dat sét, d&t ddp
14 cdt, chéin tudng tu do nhu sau:
Bude 1. Tinh k, aia d4t ddp
Budc 2. Tinh 4p lie chi ddng p; tai muc nudec ngdm sau tudng va p, tai
cao trinh mat d4t trude tudng, da biét L; va L,

Buédc 3. Tinh luc P; la téng dp luc sau lung tudng tir méit lép d4t dinh
dén dinh tudng va z;.

S=

Design By haughtycool
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Bude 4. Tinh D

Buéc 5. Tinh L,

Budc 6. Tinh p;va p;

Budc 7. V& bifu 48 dp luc dat

Budce 8. Chiéu séu cdn déng vao ddt Disge = 1,4 dén 1,6 Dy s
Vidy 4.2. L; = 2m; L; = 3m; ¢ = 32°; y= 15,9 kNfm®; x,, = 19,33 kN/m®; l6p
8ét c6 sic chéng cit khong cd két — khong thodt nude ¢, = 47 kN/m?
Giai (

Bude 1. Tinh k, va &,

ki ;gi’[ﬁﬂ-%] = 0,307

Bugce 2. Tinh dp luc chi dfng p, tai myc nude ngdm sau tudng va ps tai
cao trinh mit d4t trude tuding, da bist L, va L,

pr= Mk, = (15,9X2X0,307) = 9,763 kN/m?
Pz = (i + YLy k. =((15,9%(2) + (19,33 — 9,81)310,307 = 18,53 kN/m®
Buoc 3. Tinh lyc P, la téng ép luc sau lung tuong tir mit lép d4t dinh
dén dinh tuing :
1 !

= 0,5(9,763X2) + (9,763X3) + 0,5(18,53 -9,763)3
= 9,763 + 29,289 + 13,151 = 52,2 kN/m
diém dat lyc P; '
z; =(1/52,2) 9,763 (3+2/3) + 29,289(3/2) + 13,151(3/3)] = 1,78m
Buoe 4. Tinh D |
hif+12z) _,
(YL +yL;)+2¢
D*4x47 - [(2x15,9 + (19,33 - 9,81) x3)) —2Dx52,2
—-152,2x[52,2 + 12x47x1,78])/ i[15,9%2 + (19,33 ~9,81) x3] + 2x47 = 0
= 127,64 D? - 104,4 D - 357,15 = 0
Gidi dugc D = 2,13m Chon Dy = 1,5D = 3,2m
Design'By haughtycool
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Buge 5. Tinh L,
1= Dide—(yL, +TIL;.:J]-P1
dc

= [2,13[4x47 - (15,9x2 + 9,52 x3)]-52,2) / 4x47 = 1,17Tm
Budce 6. Tinh p; va p;
Ps = 4c - (W; + yLy) = 127,64 kN/m?
Pr = (M + YLy ) + 4c = 248,36 kN/m®
Tinh moment cuc dai & diém ¢6 lue cdt triét tidu cich E mot doan 2z’
2Z2=P;/ ps=522/12764 =0,41m
Moment cuc dai sé 1a

M. =Pz +z'}—ép5z'2= 52,2(0,41 + 1,78 ) — [127,64x0,41%)/2

= 114,32 - 10,73 = 103,59 kN-m

3- Tudmng coc ban déng trong dét rii c6 neo

Khi phdn chénh léch mit dit trude va sau tudng > 10m, phudng 4n
tudmg c6 neo s& kinh t& hon. Trong gido trinh nay, ching téi chi gi6i thidu
phuong phdp tinh theo gid thiét chan tudng dich chuyén ty do, la rhuang
phédp thudng duge sit dung.

Ap Iyc ddt & d6 sau L, , ngang mat nude ngim.

P = ik,
Tuong ty, tai dé sduz = L; + L,
P2= (i + YLy k,

Trén diém xoay O, bén trdi la ap lyc bl djng va bén phadi 1a 4p luc chd

djng. Tai d§ sdu 2, tinh tir mat ddt sau lung tudng, 4p lue chd dong 1a:
Pa=[Mg+ YLy + Yz - L, - Ly)] k,

Ap lyc bj déng tai 6 sdu z nay 1a p, = y(z - L; — Ly) ky

Ap lyc ngang rong trong pham vi trén O 1a
P=Ppa—pPp=(da+ YL ke~ Yz —L; - Ly} (k- k) = ps — Yz - L) (k, — k)
dp luc nay bing 0 tai L;

P2—-Y(z-L)(ky - ko) =0 = Ly = (po) | [Y(k, - k)]
Taidjsduz=(L;+Ly+Lz+LJg=L+D;véiL =L, +LavaD=Ls+ L,

C6 dp luc rong pg = YL, (k, - k)

Tudng cin bing

i e _ _ . _ - 2
= = 0= P- (12psfyi Fis 0 2 P 112 [V - KL

F =
ycool
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= IM;y=0
~P{(L;+ La+ Ly) - (2" + 1]+ (1/2)(Y(ky— ko)IL(ls+ Lo+ Lg+ (2/3)Lg = 0
Lé+ 1,61 (s+ Ly+ Ly) ~ {3P(L;+ Lag+ L) — (2" + 1] [Y(ky - k)] = 0 (4.13)
Gidi phuong trinh trén ta duge L, va chiéu sdu cdn déng vao ddt 1a
D:,-:r thuydt = Lz + Ly
Chiéu sdu phéin coc déng vio d4t thudmg duge gia ting 30% dén 40%
Diew=13 d6n 1,4 Dy e (4.14)
Néu khéng gia ting dd sdu coc thi khi tinh todn dp luc bi dong nén
chon gidm di theo khuyén cdo sau :
Rpsink: = (R ) (FS)

- S MNN

1|

F

Hinh 4.9: So dé tinh coc bdn ¢6 neo trong nén cdt
Moment cuc dai trong coc bdn sé xdy ra trong dé sfu z khi ma luc cit
_triét tiéu, trong khodng tirz =L, dénz =L;+ L;
(1/2)p;L; - F + py(z = Ly) + (1/2)k,y(z — L = 0 (4.15)
Gidi phuong trinh (4.15) ¢6 duge 49 sfu z & d6 luc cdt bliing 0, ¢6 duge z
moment cuc dai dugc suy ra mjt cdch dé dang.

Vi du 4.3. Tinh todn mét tudng mém, c¢é neo cdch dinh 1m, déng trong 16p
d4t réi o6 kich thude va dic trung nhy sau

L; = 2m; Ly = 3m; @ = 32°% y= 15,9 kN/m*; %u = 19,33 kN/m®
Gidi. T cdc vi dy trude dp luc chi dfng cia d&t p;; pz; Ls; Pva z* 1A
py = 9,763 kKN/m?, ps = 18,63 kN/m?, Ly = 0,66 m, P = 58,32 kN/m?
va z* = 2,23m |

L

Design By-haughtycool
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Tinh chiéu sdu déng vao ddt D

Dy thuyse = Ly + L4 véi phuong trinh sau

Ly + L,5L3 g+ Ly+ Ly) — (SP[(L; + Ly + Ly) — ( 2+ 1]/ [Y(k, k)] = 0

Diéu kién bai todn cho !y = 1m; I, = 2m; L, = 2m; k, = 0, 307; k, = 3,256

Ly + 1,5LZ(1 + 3 + 0,66) — {358,32[(2 + 3 + 0,66) -

-(2,33 + 1))9,52(3,26 - 0,307 =0 = L} +6,99LF —1455=0
bing phuong phédp diing ddn ta tim L, nhy trong bdng sau

Gid trj thd L, {m) VE trd} cta bidu thde
2 21.41
1.5 3,55
1.4 2.89
1.3 ' -0.54

Nhu vdy mét cach gdn ddng ta ¢6 thé chon L, = 1,4m, va chidu sdu cédn
déng vao dat 1a Dy s = Ly + Ly = 0,66m + 1,4m = 2,06m

Chiéu siu phén coc déng vao dit thudng duge gia ting 30% dé&n 40%

Dune v = 1,4 Diy ipuyes = 1,4%2,06m = 2,9m
Tinh luc neo F
Tir céng thifc tinh lue neo
F=P-1/2(YiKp - K,)JL?
= 58,32 - 1/2(9,52(3,25-0,307)/(1,4)* = 30,86 kN/m*

Tinh moment cue dai (M,.,.)

Biéu thite tinh d s4u ma lyc cdt trong tudng cyc dai

1/2p Ly —F + py(z - L))+ 1/2k,¥(z - L)’ =0

= (1/2)x9,763x2 — 30,86 + 9,763(z — 2) + (1/2)x0,307x9,52x(z — 2)* = 0
dit: x = z - 2; phuong trinh trén trd thanh x* + 6,682x — 14,44 = 0

=x=172m=2z=3,72m thdadidu kién L, =2m <z < L; + Ly = 4m
d& dang nhén thdy x 12 46 sfu ké ti mit nude ngdm.

Moment cyc dai duge tinh theo biéu thie
Mpoe = =(1/2p,L)[(x + 2/8)] + F(x + 1) - (pyx)(x/2) =1/ 2k, Y(x)(x/3)

= —-9,763x2,387 + 30,86 x 2,72 — (1/2)9,763x1,72% — (1/6) x0,307x9,52x1,72*
= -23,3 + 83,94 - 14,44 -2.48 = 43,72 kN-m/m(dai)
4- Tudng coc ban déng trong ddt eét cé neo
Trong trudng hop coc donE5AG"¥40 488 dinh c6 dic trung chéng cét
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khéng thodt nudc @, = 0 va ¢, # 0, dat dﬁp sau lung tudng la cdt. Phin tich
&p lue tdc dong lén tubng tuong tu nhyu trudng hop khing neo, sau cimg ta c6
pe = dc—(yL;+ YLy -

Tudng cdn bing

= SH=0=P,-psD-F=0=F=P, —pD

= IM;y=0 g _

P{L i+ Ly~1; - 2) - peDlls+ Ly + (DI2)] =0

= pel? + 2peD(L;+ Ly - 1)) - 2P(L; + Ly - 12} =0 (4.18)

Hinh 4.10: So d3 tinh coc bdn cd neo trong nén sét
Gidi phuong trinh (4.16) c¢6 duge D

Moment cg’é dai ¢ duoc ing véi diém c6 lue cAt triét tidu vA moment
nay sé& & trong khodng tir L, d4&n L, + L;

4.4 COC DUNG CHIU TAI NGANG VA MOMENT

I1- Thi nghig¢m

: Coc ding chju tdi trong ngang y&u hon coc xién, nhung trong thyc t&
thi cdng, dic bidt vdi céng trinh xAdy dyng din dung khé cé diéu kién lam

~ coc nghiéng vi dién tich va didu kién thi céng khéng cho phép. Mit khdc,

ty s6 giifa tdi dimg va tdi ngang ciia loai cdng trinh nay khéng 16n, nén coc

" thing ding thudng duge chon %ﬁm%ﬁﬁﬁm@“ tdi ngang.
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Hinh 4.11: Thil coc chiu tdi ngang va két qud viing phd hoai coc

Trong H.4.11 mé td thi nghidm coe chiu tdi ngang c¢6 do dac cdn thén
véi cdc ddu do dng suit - bién dang doc méat bén coc. K&t qua cho thiy coc
chiu tdi ngang bi phé4 hoai doec mét doan coc (ngam trugt) khd gin véi mit
dat, diéu nay cho thiy coc dimg chiu tdi ngang ¢6 moment udn cuc dai nim
gAn ddu coc va phén dit gdnh d& tdi ngang chd yéu 1A do l6p dat trén mat.
Nén khi tinh todn coc chju tdi ngang can chd ¥ trude tién cdce 14p dat trén
mét, néu ching qud y&u thi phdi nghi dén thay nén hoic chuyén sang coc
xién.

2. Pde diém iing xit epe chiu tdi ngang theo Broms

So dé lam viée coc chiu tdi ngang

Broms giéi thiéu mét cdch tém t#t cdc trudng hogp coc chiu tdi ngang
déng trong ddt dinh (H.4.12) va trong ddt r&i (H.4.13). Theo Broms cé 5
trudng hgp ing xi coc chiu tdi ngang cho mét loai d4t nén gdém:

1- Coc ngédn - ddu coc tu do (miii coe tu do)

2- Coc dai — dau coc tuy do (¢6 khdp déo)

3- Coe rdt ngén — d4u coc ngam
Design By haughtycool
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4- Coc ngén - ddu coc ngam (mii coc ty do)

* Coc dai —~ ddu coc ngam (cé khép déo)

3- Phuong trinh vi phan truc ubn cia cpe chiu tdi ngang

Xét mot phén tif c6 chiéu dai tuong ing véi chiéu sdu dx, phan ti nay duge
cn bang véi céc luc M, @, V va phan huc d4t theo phuong ngang p = &,

p"'Elll"

e il T . o1 R
-t v

Phén lyc dat bén héng coc (soil reaction) ty 1& vdi chuyén vi ngang cia
ddt nén tai di€m khéo sat

z

o, =Ciy o, (4.17)

= C7

y =i {kN;'ms}:kz"
y

véi C§ =kz" - h¢ 86 nén theo phuong ngang & dé séu z
n - 1a hé sd phi tuyén.
Cén bing mdt phan t coc trong hinh trén
3F, =0
V-0,dx-(V+dV)=0
V-o,dx-V-dV=0

- g= ', =-Cly (a) (4.18)

Design By haughtycool
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Vds-Qdy-(,d0) % -dM =0

ZM,, =ﬂ=&de+M#Qdy~[ﬁ*ydx]P;i—M—dM =0

loai bd vé cing nh3 bac hai
dM dy
; Q- B

Luc cit c6 thé viét dudi dang
Vv =£+Qﬂ
dx = dx
vi phén phuong trinh trén va phéi hgp véi biéu thic (a) ta duge
dv _d*M _d®y -
= = =3 +Qd:§ :::.-,r-u}:—ij (e)

2 3'.
= ':f +-‘=1"LL:-5:,-JL'.~|».4!:!r_'Jr =0 (d)

e s Cd 2
Bidu thifc moment cé t.hé_ viét' M = EI ig , vi phén va thay vao (d)

4 R
i{+QL§+u}_=ﬂ (e)

Cdc coc thudng dudge ngdm vao dai nén luc doc dnh hudng 1én khi
nAng udn coc bé ¢6 thé bé qua va biu thic (e) ¢6 dang

El

EI i(—f+ o, =0
EI%}+C;;«*=D ) (4.19)
(f) 14 phuong trinh vi phéin ddng nhdt tuyén tinh béc 4 vdi hé s6 nén C;.
- Chang (1937) da gidi phuong trinh trén vdi gid thiét C5 1a hing sf
va “dang ufin coc c¢f dinh ngam tai vi tri mit d4at”
- Cummings (1937) gidi phuong trinh trén véi gid thiét CZ la tang
tuyén tinh theo chiéu sdu va “dang uén coc cf dinh tai ddu coc va mii coc”
- Hetenyi (1946) gii phuong trinh trén véi gia thi&t C? 1A ting tuyén
tinh theo chidu sdu va si dn_mg chudi v6 han '

- Palmer va Thompson (1948) gidi (4.19) vé1 phuong phdp sai phén hiu
han va gid thiét ddu coc ty do cing gid tri C; tAng tuy&n tinh theo chidu

;Bﬂu trong mdt khodng gid tri nh4t dinh. Gleser (1953) phdt trién 1¥i gidi
- Design By haughtycool
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nay vdi ddu coc ngam cf dinh,

- Matlock va Reese (1956, 1960, 1970, 1975) 4p dung két qud nay vdi
cdi tién cho 1o gidi khéng thd nguyén C, =kz; trong d6 d3 uén ngang cla
coc duge gid thiét thay d8i theo chiéu séu; chiéu dai coc; d3 manh coc, luc
ngang va moment tdc dfng lén coc. (trong phu lue Matlock va Reese). Mit
loi gidi tuong tu c6 xét Anh hudng sy hién dién hai 16p d4t nédn khde nhau
trong ving ddt coc xuyén qua, dd duge trinh bay béi Davisson va Gill
(1963), trong 1&i gidi nay gidi thidu dugc Anh hudng clia mit phan cdch hai
l6p ddt énh hudng lén sic chiu tdi ngang ciia coc. Su dnh hudng nay duoc
xét théng qua dnh hudng cia d6 dm lén sitc chéng cit cia d4t, tuy nhién,
15i gidi nay chdp nhén gid thuyét lyc dimg hoan toan khéng anh huéng lén
d% uén cia coc.

- Parker va Cox (1969) gidi phuong trinh (e) bliing phuong phdp sai
phén hitu han cé xét dén dnh hudng eda lye doc; su thay d8i moment quén
tinh coc lén ng xit chiu udn cla coe. Luc doc coc duge xem 14 hiing sd suft
chiéu dai coc. Piéu kién bién & ddu va miii coc duge tuong ddng véi biéu
thife chudi.

- Brinch Hansen (1961) va Broms (1964) déu gidi phuong trinh (4.18)
theo nén Winkler.

M4 hinh nén Winkler

s —
————i— — -
Mat dat Q - Mat dit AQ =y

Ld xo dan hii

Coc trude khi
C“=p

chju tai trong

Phén lyc
clha d&t

Coc ot dd
cung Et

I

Goc bi bién dang dudi téc 1,1
dyng cla tai trong -

Hinh 4.12: Coc chiu tdi ngang va mé hinh nén Winkler :

Design By haughtycool
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Theo mé hinh nay dit nén xung quanh coc duge xem nhu mdi trudng
dan hdi tuyén tinh. Nén dit xung quanh coc duge thay thé bang cdc lién
két chéng chuyén vi ngang va duge biéu dién bing cdc 15 xo djc 14p riéng
ré c¢6 d6 dai nhu nhau va c6é do cing biing hé s6 nén quy udc K,

Khi d6 m&i quan hé giita chuyén vi ngang ciia coc y va phan lyc dat
nén xung gquanh coc.p,, c6 thé biéu dién béi phuong trinh sau

py=C5 .y
trong 46 C; - h¢ s& nén theo phuong ngang cua nén d4t xung quanh coc

V6i hé s6 nén theo phuong ngang, C*, = f{ K, )
trong d6 K, = hling s8 1a hé sé nén quy ude, cé thi nguyén la T/m".

Theo mé hinh nay chi nhimg 1 xo ndm trong pham vi phdn b8 tai
trong mdi bi bién dang do d6 né cé mot s6 khuy&t diém khéng phdn dnh
ding diu kién lam viéc cia dit nén sau

- Khéng xét dugc dnh hudng cia tdi trong bén dén chuyén vi ngang
clia diém ta dang xét. :

- Hé s6 nén quy udc K, khang phai la hing s6 d6i véi mdi loai dit ma
thay déi tay theo kich thudc cia coc.

- Khi ding mé hinh nay chua xét dén tinh lién tuc cla d4t nén.

Duya trén mjt s khuyét diém trén ngudi ta dua ra mjt sd gid thiét cho
mbd hinh nay nhu sau

- P4t nén c6 thé gdm nhidu 16p, mdi 16p duge xem 14 méi trudng bién
dang dan héi cuc b.

- D4t nén va coc dugc xem gdm nhiéu phdn ti thanh lién két véi nhau
tai cdc di€m miit 13 dinh cia céc phédn ti. Sy tuong tdc lyc gitta cdc phén ti
chi xay ra tai cdc diém nit. Trudc va sau bién dang, canh cdc phén tit véin
1a dutmng thing.

- Trong pham vi m&i phdn ti (coc cang nhu ddt nén) dugc xem la dong
nh&t, ddng huéng (cé cung E, v, tic gid tri hé s6 néan, kich thude tiét dién
ngang, d6 cing chéng udn EJ duge xem la khéng ddi.

- Cde didm nit nim trén mat tidp gidp gida coc vA d4t nén duge xem
¢6 cing mét chuyén vi, tic 12 giita ddt va coc khéng cé su trugt theo mit
tiép xic.

- Trudc va sau khi bi#n dang, tiét dién thanh (coc) vdn phing, khong
c6 su gidn dai cda truc thanh

+ Véi hé s nén theo phuong ngang, C°, = B.K, z, thay d6i tuyé&n tinh
Design By haughtycool
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\JUP)’IIUI]L Dy Blviviviimve

theo chidu séu. _
Két hgp hai phuong trinh (4.18) va (4.19) ¢6 dugc
d? ;,. KB

z2=( 4.20
Ea 7 =y ( )
+ Lii gidi cia Urban
Dé&i bién &
o Ml
dat Y.z = N, x (4.21)
trong d6 y- mét dai lugng nao d6 sé duge xdc dinh sau; Z - bién méi
_ K,B
Z =Lty
YE

dy _ c{}f dz T.Ebfdy
dE dz . n!z K B dx

d'y (Y d*y

dz' \K.B ) dz*

] |

qd_f+ I _zy=0
dz' (KB
v, I

Nhém don gidn chnét-inh todn, gid tri ctia hé s§ y duge chon tu diéu
kién sau '

4 o
¥ -7 =y= KB (4.22)
K B yE I
el
'Phuong trinh vi phén cudi cing c6 dang
dly _
el (4.23)
dz
Gidi phuong trinh nay Urban ding chudi Taylo sau.
- - A 58 e <16
£ il —-116. O Pl ..
nal “""'{1 TR T ]‘ a[ a2 160 ]
-z -"T —1.2‘ —J i ' —3 —8 —13 o -]
M z Q |z
PO et TOE GO 108 B A LI LR =
EEE,I[E' ?|33'1ng3£'31?[+ ]a&f[3'43'9413'143413'+ ]
{4.24)

Né&u dit céc a8 hang trong ngoéic dom 14n lugt 14 A; B; C; D, thi ta s& dugc

Design By haughtycool
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A tﬂ B+ uﬂtrcl *FEI (4.25)
tﬁiﬂ =y, A + t&* B, + a:;;{ o+ u‘%if j_'l}” (4.26)
::Iéji’ = YpAg + ‘::’: By + u%l’ C;+ PE1 Dy (4.27)
% = Yoy + 'f: B, +u§;:! o+ u*?E:I D, (4.28)

4- Siic chiu tai ngang ciia cpe trong tiéu chudn xdy dung Vigt Nam

Xdc dinh moinent va chuyén vi ngang doc theo truc cila mét coc thing
ding chiu tdc ddng mdt moment M, va luc ngang H, tai cao trinh mat d4t
dd duge nhidu tdc gida nghidn ciu. Cing nhu §n dinh cda nén d&t xung
quanh coc nay da duge Terzaghi d4é cép tdi trong cdc bai bdo va gido trinh
clia dng trong nhing nam 1950. ' :

Hay xem xét mdt coc ¢6 chiéu dai L, chiu hé tdi nhw H.4.13

M
Mo /"'—"“ o y
- y -
: oy (kN/m?}
L
o :
vz vz

Hinh 4.13: So d6 lam viée coc chiu tdi ngang

Khi tinh todn coc chiu tdi ngang, ddt xung quanh coc duge xem nhu
méi trutng dan héi tuy&n tinh duge mé phéng bing md hinh nén Winkler.

: o

oy, =Chyy =C; = (kN I m?)

Phuong trinh truc uén clia coc ¢é dang
d'y

Ebf-'d?'-+ﬁj, =0

Véi hé 38 nén theo ph%@ﬂﬁ?%ghge‘oﬁl K.z, thay déi tuyén tinh theo
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chiéu s4u.
trong dé K, - hé s6 nén quy uéc hay hénﬁtjl&,tﬁthﬂnmli'ffm‘
Bing 4.1: Gid tri hé sd nén K,

R sb X, (T
Logi 4t quanh cpe [
Coc ding 1 Coc mhi
Sét, 4 sét ddo chdy, 1 =)0,75- 1} 55 - 250 5 50 - 200
Sét, 4 sét ddo mém, I =)0.5-10,75] 1
A sétddo, I =[0-1] 200-500 | 200-400
Cat byi, @ = [0.6 - 0.8) i
Sét, &4 sét déo va nira cung, I, = [0 - 0,5]
A sétcung, 4 <D
. S00 - BOD | 400 - 600
Cdtnhd, e =[0.6 -0,75]
Cét hat trung, e = {0,55 - 0,7]
Sét, 4 sél cing, 4 <0 5
! 800 - 1300 600 - 1000
C4t hat thd, e = [0,55 ~ 0,7) _ b e ;

T 1% gidi ciia phuong trinh trén ta suy ra cic dai luong cdn thiét: ap
lye tinh todn, o, (T/m*), moment uén M, (Tm), luc cit Q, (T), trong céc tiét
dién cua coc nhy sau:

o, =£z, YA - Yo B; + f -‘-Ig*wﬂj i4.29)

Cpg Oyt E.J 0GBy T
M, =alEly A, - H, (4.30)

. gy

Q, =03 Eyly, A, ~ i, E I B, + 0ty M,C, + H,D, (4.31)
trong dé: z, - chidu sdu tinh d8i, z, = ez : (4.32)
i - ch:éu dai coc trong d4t tinh dh'ﬁ F = (4.33)
hé sd bién dang opg = é : (4.34)

b, - chiéu rdng quy wée ciia coc., Thm TCXD 205: 1998, khi
d208mthib.=d+ Imvakhid < 0,8 mthi b, = 1,5d + 0,5m

Design By haughtycool
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H.--h‘M LY
N ¢ an. .
==l
’ . i
I hlln_.’*f ‘5Hl-_l O
¥a :,f O Mo= 1 Bun -
RN AT RN 7N =l ot . W P N
s |z Ho = r 12 7|z
i ¥ f [ A
I ¥ FJ
y
! & { N :
! ! I
[ ! '
I I [
! i '
'41 L] i
b ) \ \

Hinh 4.14: So dd tdc dong cila moment va tdi ngang lén coc

Céc chuyén vi &yy Oum, Suu, Oum cla coc & cao trinh mait ddt, do cdc cde
ing lve don vi dit cao trinh nay.

1
Elgd.EbI

A

1
af BT

dyy =

EHH' =5HM =

b |
Spm = PN C,
A, B, C, D, tra trong bang G2 (bing 4.2)
Moment udn va lue cét cia coc tai cao trinh mat d4t
H =H |
M, =M+ HI,

Chuyén vi ngang y, va géc xoay y,, tai cao trinh m#t dit.

Yo = Hobyy + M8y

Vo= Hodun + Moduen
Chuyén vi ciia coc & cao trinh dit lyc hodic ddy dai
HI? M

2.+
SE,I 2E,I

Gé6c xoay cla coc & cao trinh dit lue hodie ddy dai
HIZ M,

+
2Ey IDesiglzy haughtycool

Ay =Y+l +

Y=y, +

(4.35)

(4.36)
(4.37)

(4.38)

(4.39)

(4.40)
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On dinh nén quanh coc

Piéu kién 6n dinh nén d4t xung guanh coc kha cd ép luc ngang do coc
tdc dong c6é dang sau:

4
6% STM2 (outgor +8er ) . & (4.41)
COS Qp

trunﬁ dé o, - ﬂng”suﬁt hiu hidu theo phuong thﬁng ding tai d§ .aﬁu z
1 - trong lugng don vj thé tich tinh todn cla d4t
¢1, or - lue dinh va géc ma sét trong tinh todn cia dét
£ - hé sb bing 0,6 cho coc nhdi va coc dng; bing 0,3 cho cée coc con lai
n, - hé s6 bing 1 cho moi trudng hgp trir céng trinh chdn dat,
chin nudc ldy bing 0,7

n: - hé s6 xét dén ty 18 anh hu&ng cia phﬁn tal trqng thudng

xuyén trong tong tai

M +M ' "
e P d
Ns —.ﬂ rp +Ml, (4.42)

vai M, - moment do tdi thudng xuyén; M, - moment do fdi tam thai
n - ldy bang 2,5 trir cdc trutng hop sau
1- méug bing n = 4
2- ¢bng trinh quan trong
v 1, <2518y n =4
e l.>25ldyn =25
Khi I, < 2,5: Coc ngn hay coe cing, on dinh nén theo phuong ngang
duge kiém tra tai haidf sduz=Lva z=L/3

Khi I, > 5: Coc dai hay coc chju udn, dn dinh nén theo phuong ngang

duge kiém tra tai d§ sdu z = 0—35

Clpg

Vi du 4.4. Tinh moment uén M doc theo coc va chuyén dich ngang cda coc &
cao trinh mat A4t va cao trinh lyc ngang H tdc djng cha mét coc bé tong
6t thép, tron réng. Coc ¢ dudng kinh trong d; = 0,4m, dudng kinh ngoai
d = 0,6m. Chiéu dai coc chén trong d4t, [ = 8m, cao trinh luc ngang tédc
dong, I, = 2m. Module dan héi ciia bé téng E; = 2.8 10° T/m® Lyc ngang
H = 4,15 T. Nén d4t la cdt hat trung d8 ch#t trung binh.

Giai. Moment qudn tinh tiét dién ngang cla coc

n (d!-df) 3,14 (0,6 -0,4°%)
64 ~ Design By #ggughtycool *

I= = 5,1.10% m*
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D citng tiét dién ngang cia coc
EJ=2810°%51.10° Tm® = 14,28.10° Tm®
Chiéu ring quy ubc b, ciia coc
b.=15d +0,5=14m
{Theo TCXD 205, khi d > 0,8m thi b,
6.=1,5d + 0,5m)}
Nén dit 1a cét hat trung 4 chit trung binh c6 ha s§ ti 18 K = 650T/m*
Hg s5 bién dang

d + 1m va khi d < 0,8m thi

—_ Kb, _ | 650x1.4
= ﬁE,,I 14,2810°
Chiéu tinh déi cia phén coc trong dat
l.= ayl = 0,576 x 8m = 4,6

Cdc chuyén vi Suy, Sum, Swm, dumw clia coc & cao trinh mat dat, do cde
img lyc don vi d4t cao trinh nay.

= 0,576 m™"

1 ] |
Saer = = 2,441 = 9,085.10° m/T
= a;;JEbIA" 0.576° x 14.28.10°
1 I
S =6y = = 1.621= 3.457.107 T
MHTTEM T G2 E, I ° 0.576% x14.28.10°

! !
Byl ° 0.576x14,28.10°

1.751 = 2,140.107" T'm!

Bprnt =

Moment uon va hic cit cila coc tai cao trinh mat dat
H,=H=415T
M =M+Hi, =-415x2 =83 Tm
Chuyén vi ngang y, va géc xoay y,, tai cao trinh mat d4t
Yo = Ho6uu + M, 8y = (4,15%9,085.10” + 8,3% 3,457.10)m
= 67.10"m = 0,67cm

o= H.Ouy + Mo&ypye = (4,15%3,457.10" + 8,3x2,14.10"rad
= 32,11.10"rad = 0,18 4
Chuyén vi cila coc d cao trinh dit e ngang H
Ay, =¥, +W i, + ;EI +;§I =H,OB6‘?+[32.0L10‘-" x2+3:£ifi;;.2iﬂa
.ﬁlp hgc tinh todn, g, (T/m?), moment udn M, (Tm), luc cdt Q, (T), trong
cktﬁtdﬂnnhmcﬁﬁ:ﬁnhetsl@%%@%o%l?ﬂcam

J= 0,014m

D
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bang Gy cia TCXD 206.

F)

M, =iy E Iy, Az - 0y Eyy, By + M Cy +

o =£z,(yofl,— Yo B, +

Cpg

M, .
———C +
“ME!II

jﬂ_ D
o BT
H p,

Oyt

Q. =“debIJ'uAf ‘“-ngbf VB, +o,M.C,+H.D,
trong d6 2, - chidu s8u tinh d8i, 2, = apyz
Cédc gid tri A;, Ay Ay, By, By, By, C,, C3, Cq, Dy, D;, D, tra trong

Bdng tinh moment uén M, doc thén coc

p Z, A, By C, D, M,

0 o 1] ) 1 0 83
0,868 0.5 0 ] 1 0.5 11,9
1,215 0.7 0,057 D02 0,998 0,809 12.047
1,563 0.8 0,121 0,055 0,885 o897 12,241
1,910 1.1 0,222 -0, 122 0,08 1.08 11,081
2,604 1,5 © 0,658 =042 0,881 1,437 10,970
2.951 1.7 -0,808 0,881 0,646 1,568 B,178

| 3472 2 -1,265 -1,314 0,207 1,646 7.050
4 167 (2.4 -2,741 2,883 -0, 541 1,362 4058
4,851 2.8 -3,108 -4 718 -3, 408 0,187 -1.179
6.076 a5 -3.919 -9, 544 -10,34 -5,854 -1.152
6,244 4 -1,614 -11.731 17,818 -15.076 0,257

M_(T-m)
-2 0 4 B 8 10 12 t4
0O 1\\\ H
1
2 —"/
3 /’/f-
Z(m) r‘,_z'”
P . - |
5 !
8
_Tw
7

Biéu dé moment cda coc chiu tdi ngang

Design By haughtycool
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Bdng tinh lyc cdt @, doc thdn coc

2 2 A, B, B D, Q,(T)

0 0 0 o o 1 4,15
0,868 0,5 -0.125 -0,042 -0,008 0,988 2,458822
1.215 0,7 -0,245 0,114 -0,03 0,994 1,23033
1,563 0,9 -0,404 -0,243 -0,082 0,88 -0,0279
1,810 1.1 -0,603 -0,443 -0,183 0,946 -1,2584
2,604 1.5 -1,105 -1,116 -0,63 0.747 -3,18724
2,951 1,7 -1,396 -1,643 -1,036 0,529 -3,37435
3.472 2 -1,848 -2,578 -1,966 -0,057 -4 34235
4 167 2.4 -2,338 -4, 228 -3,073 -1,592 -4 27151
4,861 2.8 -2,346 -6,023 -6,98 -4.445 -3,.45152
6,076 3.5 1,074 -6,788 -13,682 -13,826 -0.2811
6,944 4 8,244 -0,358 -15,611 -23,14 3, 777385

QT}

- -4 -3 -2 1 0 1 2 3 4
0 / [

] :
E
L |

\\} 4

-.\\ 5

b\\ .

e
—--...__‘_-_.-

Biéu dé lyc cdt cia coc chiu tdi ngang

Design By haughtycool
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Bdng tinh ung sudt o, theo phuong ngang cia mdt bén cda coc
4 £q A, B, C, D, SIGMA (y)
0 0 1 0 0 0 0
0,868 0,5 1 0.6 0,125 0,021 2,342016
1,215 0.7 0,999 0,7 0,245 0,057 2 597901
1,563 0.9 0,995 0,889 0,405 0,121 2,564283
1,810 1.1 0,987 1,085 0,604 0,222 2,327953
2,604 - 1,5 0,937 1,468~ 1,115 0,56 1,455003
2,951 1,7 0,882 1,833 1,421 0,812 ' 0,93158
3,472 D 0,735 1,823 1,924 1,308 | 0,158931
4,167 24 0,347 1,874 2,609 2,105 -1,0048
4,861 2.8 -0,385 1,49 3,128 3,288 -1,42741
8,076 35 -2,928 -1,272 2,483 4,98 -2,42732
8,944 4 -5,853 5,941 -0.827 4,548 -2,95572
o, (T/m")
-4 -3 -2 -1 3
U -"'m.\_
‘--.._“_-
1 )
2 L
e 3
E
1
4
e 1
6
7

Biéu dd dp luc ngang cida coc chiu tdi ngang

Design By haughtycool
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Bang 4.2: Gid tri cde he s6 A,, B,, C, bdng Gy -TCXD205
Coc tys Min &6 Coe tya lin 44 Coc agdm trong &4

- As B, & A, B, C, Ay B, G

05 | 72,004 | 192,026 | 576,243 | 48,006 | 96,037 | 192,291 | 0,042 | 0,125 | 0,500
06 | 50,007 | 111,149 | 278,069 | 33344 | 55609 | 92942 | 0072 | o180 | 0,600
0,7 | 36,745 | 70,023 | 150,278 | 24,507 | 35059 | 50,387 | 0114 | 0244 | 0,699
08 | 28140 | 48943 | 88279 | 18775 | 23533 | 29763 | 0170 | 0319 | 0798
0,9 | 22,240 | 33008 | 55307 | 14,851 | 16,582 | 18814 | 0241 | 0402 | 089
10 | 18,030 | 24,1068 | 36486 | 12,049 | 12,149 | 12,582 | 03290 | 0494 | 0992
11 114916 | 18,160 | 25123 | 9983 | 9196 | 8836 | 0434 | 0593 | 1.086
12 | 12552 | 14,041 | 17944 | 8418 | 7150 | 6485 | 0556 | 0698 | 1176
13 110717 | 11,103 | 13235 | 7208 | 5713 | 4957 | 0695 | 0807 | 1262
14 | 8266 | 8954 | 10050 | 6257 | 4664 | 3937 | 0849 | 0918 | 134
15 | 8104 7,349 7838 | 5498 | 3889 | 3240 ] 1,014 | 1020 | 1415
16 | 7151 | 6,129 6268 | 4,887 | 3308 | 2,758 | 1.186 | 1,434 | 1480
17 | 6375 | 5,188 5133 | 4391 | 2868 | 2419 | 1361 | 1232 { 153
18 | 5730 | 4.456 4299 | 398 | 2533 | 2181 | 1532 | 1,321 | 1584
1,9 | 5190 | 3,878 3679 | 3,653 | 2277 | 2012 | 1693 | 1,397 | 1617
20 | 4737 | 3418 3213 | 3381 | 2,081 1,891 1,841 | 1460 | 1,644
22 | 4032 | 2756 2591 | 2977 | 1819 | 1758 | 2080 | 1545 | 1675
24 | 3526 | 2327 2227 | 2743 | 1673 | 1701 | 2210 | 1588 | 1685
26 | 3163 | 2,048 2013 | 2548 | 1600 | 1687 | 2330 | 1596 | 1.687
28 | 2905 | 1,869 1,889 | 2453 | 1572 | 1693 | 2371 | 1593 | 1687
30 | 2721 | 1,758 1818 | 2406 | 1568 | 1,707 | 2385 | 1586 | 1,691
35 | 2502 | 1641 1757 | 2394 | 1,597 | 1,739 | 2389 | 1584 | 1711
>4 | 2441 | 1621 1,751 | 2419 | 1,618 | 1750 | 2401 | 1600 | 1.732
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Bang 4.8: Gid tri cdc h@ s6 A, B, C, D (bdng Gs — TCXD205)
Cic b i
A
L B, Gy Dy A, B, Cs D, A B, & D,

] 1,000 0 0 o d 0 1.000 0 0 0 0 1,000
a1 | 1,000 01 0,005 i a 0 1,000 g1 -0,005 H a 1.000
g2 | 1000 0,2 0020 | 0001 § -D/000 0 1.000 0.2 -0.020 | -0.003 0 1,000
0.3 | 1.000 0.3 0.045 | 0005 § -0.005 | -0.0010 | 1.000 0.3 0,045 | 0,009 | 0,001 | 1,000
0.4 | 1,000 0.4 o.o8c | 0011 4011 | 0.002 1,000 0.4 -0.080 | -0.021 | -0.003 | 1.000
0.5 | 1.000 0.5 0125 | 0.8 0,021 | -0.005 | 0.999 0.5 -0925 | 0042 | 0008 | 0,943
06 | 0.599 0.6 0.018 | 0036 | 0036 | 0011 | 0938 06 | -0.180 | 0072 | -0.016 | 0887
&7 | 0.939 0.7 0,245 | 0.057 | 0057 | 0020 ! 0996 | 0699 | -0.245 | 0194 | 0,030 | 0954
DB { 0897 | 0799 | 0320 | 0085 | -0085 { 0034 | 0992 | 0799 | -0,320 | -0171 | 0051 | 0889
09 | 0995 | 0899 | 0405 | 0121 | <0121 | 0055 | 0985 | 0897 | -0404 | -0.243 | 0082 | 05980
10 | 09982 | 0997 | 0499 | 0167 | 0967 | 0081 { 0975 | 0994 | -0499 | 0333 | 0125 | 0.867
11| 0987 | 1,085 | 0604 7 O222 | 0222 | -0.122 | D960 1050 | -0.603 | -0.443 | 0183 | D946
12 | ogre | 1192 | 0718 | 0.288 | -0.267 | 0972 | 0938 1183 | -0.714 | 0575 | -0.258% | 0847
13 | 0868 | 1287 | 6.an 03685 | -0.365 | -0.238 | 0907 1273 | -0.838 | 0730 | -0.356 | 0.876
14 | 0055 | 1379 | 0974 | 0456 | -0.455 | -D.31% | 0866 | 1358 | -0967 | -0.910 | -0.479 | 0.821
1.5 | 0937 | 1.488 1,115 0560 | -0.559 | 0420 | 0.8%1 1437 | 1105 | -1.116 | 0630 | 0.747
1.6 | 0913 | 1553 { 1264 0678 | -0676 | -0543 | 0739 1.507 | -1.248 | -1.350 | -0.815 | 0.852
1.7 | 0.882 1633 | 141 0812 | 0808 §} 0691 | 0646 | 1566 | -1.386 | 1643 | -1.036 | 03529
18 | 0848 § 1,706 | 1.584 0961 | -0.956 | -0.867 | 0530 | 1612 . 1547 | 1906 § -1.299 | 034
19 | 0785 1,770 1.752 1126 | -4.118 | 9074 | 0335 16540 | -1.689 | -2227 | -1.608 | 0181
2 0,735 | 1823 | 1924 1308 | -1.285 | -1.314 | 0.207 1646 | -1.848 | -2578 | -1.966 | -0.057
22 | 0575 | r887 | 2272 1.720 | 1693 | -1.906 } 0279 | 1.575 | -2125 | -3.360 | -2.849 | -0.692
24 ] 0347 | 1,674 | 2609 | 2105 | -2941 | -2663 | -O.541 | 1352 | -2339 | -4.228 | -3973 | -1.582
28 | 0033 | 1,755 | 2907 | 2724 | -2621 | -3600 | -1.877 | 0817 | -2.437 | -5.140 | -5.356 | -2.821
28 | 0385 | 1400 | 3128 | 3288 | -3.103 | 4718 | -3.408 D.i!? -3.345 -6.023 | 5890 | -4.445
3 0928 | 1037 | 3225 | 3858 ]| -3541 | -6.000 | 4688 { -0881 | -1.969 | -6.765 | -2.840 | -6.520
35 | 29028 | 1,272 | 2463 | 4080 | -3919 | -9.54 | -10.34 | 5654 1.D?I'4 5788 | -1360 | -13.83
4 -5B853 { 5,941 | 0927 | 4548 | -1814 | 173 | 1791 | 1507 ﬂ.ﬂ# 0358 | -15.67 | -Z3.14
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5- Mt 86 1% giGi khac dya trén hé 86 T la nghich ddo ciia opy
Wit (4.43)
Cpd
Va xép loai coc chju tdi ngang theo 7 nhu sau
L 25T 1a coc dai
L £2T 12 coc ngén cdn goi 1a coc cing
Tai 46 sdu z c6
| T M, T? '
Chuyén vi ngang ctia coc z) = A < + B —= (4.44
yen vi ngang oc ¥ v BT VTR )
: s MT
Géc xoa Biz)= Q + = (4.45)
d Y pr thE
: . A B M
Ap lyc ngang cia d&t 1én coc G (2)= p% + i (4.46)
B M
Luec cidt Vi)=AQ, + = 2 (4.47)
Moment M/z) =A,QT + B,.M, (4.48)
Bang 4.4: Gid tri A; va B; dé tinh todn chococdai L/T > 5
Iﬂm ﬂ-' Aq- Ar. A-| A" H‘f H‘-ﬂ Bm Bj Hp
0 2,435 | -1,623 | 0,000 1000 | -0,000 | 1623 | 1,750 | 1.000 | 0,000 0,000
01 2,273 | -1,618 | 0,100 | 0983 | -0,227 | 1,453 | -1,650 | 1,000 | -0,007 | -0 145
0,2 2112 | 16803 | 0198 | 0,956 | -0.422 | 1,293 | -1.550 | 0,999 | -0,028 | -0.259
0.3 1,952 | 1,578 | 0291 0,906 | -0,586 | 1,143 | -1,450 | 0,994 | -0,058 | -0,343
0.4 1796 | -1545 | 0379 | 0840 | -0.718 | 1003 | -1,351 | 0,987 | -0,095 0,401
0.5 1644 | 1503 | 0459 | 0764 | -0.822 | 0,873 | -1.253 | 0,976 | -0.137 | -0,43
0.6 1496 | -1,454 | 0532 | 0677 | -0,897 | 0,752 | -1,156 | 0960 | -0,181 | -0,451
07 | 1,353 [ -1,397 } 0,595 | 0,585 | -0947 | 0642 | -1,061 | 0,939 [ -0,226 | -0.449
0.8 1,216 | -1,335 | 0,649 | 0,489 | -0973 | 0,540 | -0968 | 0,014 | -0,270 | -0 432
0.9 1,086 | -1.268 | 0693 | 0392 | -0,977 | 0,448 | -0878 | 0,885 | -0,312 | -0.403
1.0 0,962 { -1197 | 0,727 | 0,295 | -0.962 | 0364 | -0,792 | 0,852 | -0,350 -0.364
1,2 0,738 | 1,047 | 0767 | 0,909 | -0.885 | 0,223 | -0.629 | 0.775 | -0.414 -0,268
1.4 0,544 | -0,893 | 0772 | -0,056 | -0,761 | 0,112 | -0,482 | 0,688 | -0,456 | -0.157
1,6 0381 | -0741 | 0,746 | -0,93 | -0,609 | 0,029 | -0,354 | 0,594 | -0,477 | -0,047
1.8 0,247 | -0,596 | 0,686 | -0,298 | -0.445 | -0,030 | -0,245 | 0,498 | -0,476 | 0,054
2.0 0,142 1 -0464 | 0,628 | -0.371 | -0,283 | -0,070 | -0,155 | 0,404 | -0.456 | 0,140
3.0 -0,075 | -0,040 | 0,225 | -0.349 | 0,226 | -0,088 | 0,057 | 0,059 | -0.213 | 0,358
40 | -0050 | 0.052 | 0000 [ 0106 | 0201 | -0028 | 0.049 | -0,042 | 0,017 | 0,112
50 | -0,009 | 0,025 |-0,033 [ 0,015 | 0,046 | 0,000 | -0,011 | -0.026 | 0,029 | -0,002
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AF . BI’
'[',l1 (4] 1 2 | 4 5 1 0 1 2 3 40
4 3 4l
LT | Z5gHY
i : : 1
2 2f= E 2 N
1] ]
4, 10
4 " 4
10
5 5

He s6 A, va B, theo gid tri LIT = Zpy,

A, B
u-‘| 0 1 2 3 4 5 -1 0 1 2 3 40
n=-___._
H
. Zoad= 2 X
'.F’ =

.s zlé: 2 r:
n T4 ; 4 o
N 3 ,..."""‘ _ // 5 -

29 4

10
- 5

5 \
Hg 36 A, va B, theo gid tri LIT = Z s,

Vi dy 4.5. Tinh moment udn M doc theo coc va chuyén dich ngang cia coc &
cao trinh mat A4t va cao trinh luc ngang H tdc dfng cla m{t coc bé téng
¢t thép. Coc c6 dudbng kinh d = 0,8m

Chidu dai coc chén trong d4t, I = 10m, cao trinh lyc ngang tdc dfng,
I, = 2m. Module dan hdi cia bé tong Eb = 2,8.106 T/m2. Lyic ngang H = 4,15 T.
Nén d4t 1A c4t hat trung d$ chit trung binh.
Gidi. Moment quédn tinh tiét dién ngang cua coc
rd® 3,14 x0,8"
64 64

P§ eung tiét ﬂiﬁn l;ﬂﬁllg cla coc
E.J = 2,8.10%2x10? Tm? = 5,6x10* Tm?

I=

=2 %102 m*
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Chiéu ring quy udc b, clia coc
be=d+1m=18m
(Theo TCXD 205, khi d 2 0,8m thi b, = d + 1m va khi d < 0,8 m thi
b.=1,5d + 0,5m)
Nén d4t 1A cd4t hat trung dé chét trung binh c6 hé s ty lé
K = 650T/m*

Hé s4 bién dang o, = %L‘d% =046l m' =T =1/,
b r

Chiéu tinh d6i ciia phén coc trong dit
l.= opal = /T =0,461x 10m = 4,61
trong d6 z, - chidu séu tinh d8i, z, = @z = 2/T
Ap lyc ngang ciia d4t 1&n coc 0,(z) = A,Q,/T + B,M,/T®
Luc cdt V(z) =A,Q,+ B.M,/T
Moment M(z) = A,.Q.T + B,.M, |
Bdng tinh moment uén M, doc than coc

Z, Ay . B My(Z) Z (m)
0 0 1 8,3 0
0,1 0,1 1 8,48343 0,237
0.2 0,198 0,999 8,654891 0,474
0,3 0,291 0,994 8,783981 0,711
0.4 0,379 0,987 ~ B.8873 0,948
0,5 0,459 0.976 8,942744 1,185
0.6 0,532 0..96 8,943848 1,422
0.7 0,595 0,939 8,885109 1,659
0.8 0,649 0.914 8.776661 1,896
0,9 0,693 0.885 8.61667 2,133
1 0,727 0,852 8.405136 2,370
1,2 0,767 0.775 7,839408 2,844
1.4 0,772 0,688 7.,12648 3,318
1,6 0,746 0,594 6,298588 3,791
1,8 0.696 0,498 5,410073 4,265
2 ¢.628 0,404 4,50514 4,739
3 0,225 0,059 0.902418 7,109
4 0 -0,042 -0,3486 9,479
5 -0,0733 -0,026 . -0,27633 11,848
€SIgn By Naugntycoo
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M, (T.m)
-2 0 4 6 10
0,00
s /
41““ J’F
5 8.00
5,01:/4
10,
12.00
14,00
Biéu dé moment cia coc chiu tdi ngang
Bdng tinh lyc cdt V(z} dec thdn coc
Zs A, B, "d‘ﬂ:] z
0 1 0 4,15 0
0.1 0,989 0,007 3,96672 0,236967
0,2 0,956 0,028 3,416689 0.473934
0.3 0,906 -0,058 2,619142 0,7109
0.4 0,84 -0.095 1,617517 0,947867
0.5 r 0,764 -0,137 0,47605 1,184834
0,6 0,877 -0,481 -0,7504 1,421801
0.7 0,585 -0,226 -2,01727 1,658768
0,8 0.489 0,27 -3,28108 1,895735
0,9 0,392 -0.312 -4,50969 2,132701
1 0,295 -0,35 -5,65964 2,369668
1.2 0.109 0,414 ' -7,6903 2,843602
1.4 -0,056 -0,456 -8,20112 3,317536
1.6 -0,193 0,477 -10,1827 3,791469
1.8 -0,298 0,476 -10,5988 4,265403
2 -0,371 0,456 -10.5084 4,739336
3 -0,349 0,213 -5,63769 7.108005
4 -0,106 0,017 -0,10554 9,478673
5 0,015 0,029 0,632629 11,84834
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a,(2) T/m’

12 -10 -8 8 -4 -2 0 2 __‘__.}

E-—-—dr'""""'
. "1 2
_{”’“ : :
~~— | \\j‘\

10 \
12
14

Biéu dé luc cdt cia coc chiu tdi ngang

Bdng tinh iing sudt o, theo phuong ngang cia mdt bén cia cgc

Z, A, B, of(Z) (z)

0 o 0 0 0

0,1 -0,227 -0,145 -0,61187 0,236967
0,2 -0,422 -0,259 -1,12188 0,473934
0,3 -0,586 -0,343 -1,63325 0,7108
0,4 -0,718 -0,401 -1,85015 0,947867
0,5 -0,822 -0,436 -2,08402 1,184834
0,6 -0,897 -0.451 -2,23754 1,421801
0,7 -0,947 -0,449 -2,32215 1,658768
0,8 -0,973 -0,432 -2,34255 1,805735
09 -0,977 -0,403 -2,30660 2,132701
1 -0,962 -0,364 -2,22278 2,360668
1,2 -0,885 -0,268 -1,94603 2,843602
1.4 -0,761 -0.157 -1,5648 3,317536
1,6 -0,609 -0,047 -1,13601 3,791469
18 -0,445 0,054 -0,69951 4,265403
2 -0,283 0,14 -0,28668 4,739336
3 0,226 0,268 0,791924 7,108005
4 0,201 0,112 0,517558 9,478673
5 0,046 -0,002 0,077604 11,84834
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o) T
.3 2.5 .2 -1.5 -1 -0,5 0 0.5 1

_”;’* ﬂ#
< i+

] L T . \)

8 /

s 10 /
- : 12

14
‘Bigu d8 dp Im.! ngang cia coc ehm tdi | ngang

8- Tém tdt loi gici Broms -

Tif nhidu thuc aghiém Broms dua ra t6m t4t ing xit coc chiu tdi ngang
gdm loai ddu coc ngam vao dai cing va ddu coc tu do va cdc die diém khédc
nhy trong hai H.4.15 va H.4.16

Céc trutmg hop déu coc ty do, moment udn cue dai gy thd cang trong
than coc phia 4p lyc dat nén chu déng.

Trudng hop coc rét ngén —ddu coc ngam ¢6 moment uﬁ'n cuc dai tai ddu
coc gy thd ciing trong thén coc phia dp lyc d4t nén bi ddng.

Trudng hop coc ngdn va dai — dfu coc 'nghm cb giﬁ tri moment vé hai
hudng gﬁn tuong dm'mg

Céc trudng hgp coc chju tdi ngang déng trong nén mit c6 diic diém
moment gin gidng nhu nédn sét, nhung dp lue d4t 1én coc thay déi theo
chiéu séu.

Tat cd cdc thuc nghiém déu cho thdy cdc coc dai chiu tdi ngang, c6
khdp dédo, moment udn trong coc sau khi dat cuc dai 4éu c6 khuynh hudng
gidm nhanh theo chiéu sdu. Tir ddy, néu khi tinh todn coc dai mA moment
khéng tdt dd4n theo chiéu sdu thl cdn nghi dén 1&i gidi cha bai todn bi sai,

c6 thé sai do viéc chon cdc didukign hidn khéng hop ly.
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Lyc ngang "| I_gcu
A 9C. d Moment ubn
8-12C,D Chuynvi  ppan ke nén
aj
Hu - i
i ]
h 1,5d (M)
1N, - ]
'.l' 1}, IR
I
il I
L I' gm
L B — |a
!
L el P R
Chuyén vi Phin kic nén  Moment udn
PAU COC TY DO
H
u ~~ o~ H
" 1.5d e Yty
Khipdéolk.. ... ... | =
4 . Chuyén vi 9C,d  Moment usn
Chuyén vi Phan lyc nén  poment un Phén kic nén
c) PAU COC NGAM

Hinh 4.15: So dé tinh.coc chiu tdi ngang trong ddt sét
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Chuyén vl  pnan lyc nén

c)
Hinh 4.16: So dd tinhQs@eRid3dingehg trong ddt roi
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Copyrght-By-FocetbkTom

Cédch tinh todn coc chiu udn ciia Broms tém tdt gém hai loai nén chinh

- Nén gdnh 43 coc 1a d4t “sét” chi 6 sic chéng cit khéng thodt nudc
20,9, =0

*Néngﬁnh da coc la d&t “roi” chiﬁdnﬂcchﬂfngcitthoétnudcc =0,
¢’ = 0 duge trinh bay ngﬁngnnnhudmhdﬁy

Trong nédn sét

a) Site chiu tdi ngang cuc han truong hop ddu coc tu do

60

40

20

Suc chju thi nganﬁ cyc han H,_,,r‘lr.:“u:tz
8

10

0 4 8 12 18 20
Ty 1& chidu su coc Lid
Hink 4.17: Biéu d6 tinh H, theo L/d trong ddt dinh

Coc ngdn (nhu trong H.4.17 = trutng hop ddu coc ty do ctia H.4.12)
2,25dg%,

- u 4.49
* (e+1,5d+0,5f) e
H
dé =t 4.50
trong £ 9e.d { )
va =1,5d +f+g
Néu Mg < 2 25dg’cu thi coc c6 difm khép déo va la coc dai
Coc dai (nhu trong H.4.18 — trudng hgp ddu coc tur do cha H.4.12)
M
Jeeia (4.51)

L

(E+ L5d Bemgflgy haughtycool
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b) Suc chiu tdi ngang cuc han truomg hop ddu coc ngam

100

10

Sic chiu tdi ngang cyc han H..i'c..dl

1 1
34 6 10 20 40 B0 100 300 800
Moment nhugng MMG“:I&

Hinh 4.18: Biéu d6 tinh M,y

Kiém tra néu M, > H,(0,5L + 0,75d) thi 1a coc ngfn. N&u khéng thi
12 coc dai vira hodic 12 coc dai

Va néu My > 2,25¢,dg” thi 14 coc dai vita, n€u khong 1a coe dai

T4i ngang cuwe han duge tinh theo cdc cong thic sau

+» Coc ngén - ddungam  H, = 9¢,drL ~ 1,5d) (4.52)
, - 2,25c,dg’ +M
. Coc dai viia - d4 H, = d picid ,
, 1 ungam H, 15d+0.5f (4.63)
+ Coc dai vita — ddu ngam H o M yieia__ (4.54)
' “  15d+0.5f B
Trong nén cdt |
a) Suc chiju tdi ngang cuc han !ru&n,g hop ddu coc tuy do
0,§ vy dK, I’
- Coc ngién H, = . - (4.55)
e+ L :
- Coc dai H, =22 .
oc = 230.67F : o (4.56)
trong d6 f=0,82 H, (4.57)
Y dK,

Design By haughtycool
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)
3

2

Suic chiu 1Al ngang cye haﬁ HJKpds‘r

120 - ﬁ/
L
VAW 7%
P =

Ty 1& chidu s&u epc Lid

Hinh 4.19: Biéu 46 tinh H, theo L/d trong ddt réi

1000

1

Sic chiu t3i ngang cyfc han H /K d Y

g

10

0,10 1.0 10 100 1000 10000
Moment nhugng M‘,-_d"l'(p"t'd‘

Hinh 4.20: Bifu dé tinh M4

Kiém tra néu M, > }dK,L® thi 1 coc ngén. N&u khong thi la coe dai
via hodic la coc dai.

Va néu M,;,;; > moment tai 43 séu f, 14 coc dai vim, ndu khéng 14 coc dai
- Coc ngdn — ddu ngam  H, = 15K, L? {4.58)

Design By haughtycool
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« Coc dai vita — ddu ﬂgﬁm H, =0_51deL2+M—'E'H— (4.59})
- oM., |
. Coc dai vira — ddu ngam H, =X e (4.60)

“ e+0,67f
4.5 TINH MONG COC

Méng coc gdm mét ban bé tdng lidn két cde coc d€ cung gdnh dd mot
ho#c nhiéu hé tdi dimg ngang vaA moment ngoai lvc. B4n lién két cdc coc
duge goi la dai coc, dai coe cé thé dit trong nén d4t, trén mat A4t hodc cao
hon mit ddt tily vao tinh nang va dic di€m cong trinh. Pai coc ¢6 thé that
cing (d§ eing EI 16n hon nhiéu so véi df ciing cita cdc coc bén dudi) ciing ¢
thé la dai mém olng bidn dang xoay vdi coc néu s,

Hinh 4.21: Thép trong dai coc va dai eoc dudi hai cét

Ciing ¢6 dinh nghia méng coc khi cdc coc chi chiu tdi trong thidng dimg
duge goi 14 méng coc dai thdp khi dai coc duge chén trong d4t va dd chén
:4u ctia né théa didu kién sau lye ngang tde déng & ddy cong trinh cén bdng
i4i 4p luc d4t tdc ddng 18n dai coc.

Design By haughtycool
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Hinh 4.22: So dd tdi va dp lyc ddt tdc dong lén ddi coc theo phuong ngang

Hsl&e Ky b, DF=D;2 = (4.61)

2°FS K
)Jt—f’- K, b

FS
véi @, y- gbc ma sét trong va trong lupng riéng ciia A&t tir day dhi trd 1én mat A&t
Dy - ) sAu choén ddy dai; H- tdi ngang tdc djng lén méng
by, - canh ciia ddy dai theo phuong thidng géc vdi tdi ngang H
' R’,, - hé s8 4p lyc bi dong ciia dit, nén tinh todn vdi hé s§ an toan
FS8 = 3 vi dp lye sau dai chua dat trang théi bi déng
- K,- hé s6 ép ly¢ chii ddng cla d4t.

D& méng cpc lm vige nhu méng coc dai thép, chidu sau chén dai coc
phdi 16n hon gid trj tinh duye trong cong tht:ic (4.61).

Tuy nhién, khi d4t xung quanh dai bi bao mén hogc bj dao lén do thi
cbng cOng trinh bén canh thi didu kién cAn bing trén khdng cdn nita. Do
d6, nén kiém tra kha ning gdnh tii ngang clia cde coe hgn 1a sif dung didu
hen trong cong thiic (4.61).

Tinh méng coc chi chju ti trong thdng ding gdm cde bude sau

- Chon loai cge, kich thudc coc, xéc d;nh side chju tﬁx cda coc, tinh s6
lugng coc va bl trf cdc coc trong méng. :

- Kiém tra tdi trong tdc dfng lén céc' coc trong méng.

- Kiém tra nén dft dudi méng coc.

- Tinh todn dai cgc.

I- Tinh 88 cpc va b8 tri cpe

Loai va kich thuée coc thudng duge lya chon theo dic diém dja chét
noi x4y dyng, cdc loai coc dang hién hitu trén thi trudng trong khu vye ci"mg
nhu cdc phuong tién thi céng ha coc, va mjt sd didu ki¢n khdc nhu: hinh
ddng va kich thudc ddy cdng trinh, gid thanh loai coc, .

Design By haughtycool
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Sau khi lya chon duge kich thude coe, sidc chiu tdi cia mét coc duge
tinh theo cdc phuong phédp va cdc cong thic trén, gid tri nhé nhdt tinh
duge s& duge chon d€ dua vao tinh so by méng coc. Sitc chiu tdi cla coc sé
dugc higu chinh sau khi ti¢n hanh thi nghiém nén tinh va déng.

Tinh s6 lugng coc

S6 lugng coc c6 thé duge ude lugng theo cong thde sau
e _ .
n=Ke— (4.62)
Q.

v6i n - 88 coc trong méng; N - tdj trong thdng ding

@, - sic chiu tdi tinh todn cia mdt coc

x - h¢ 86 xét dén dnh hudng clia moment téc ddng 1én méng coc, 14y tu

1 d&n 1,5 tdy gid trj moment M. _

B4 tri coc

Cdc coc ¢6 thé duge b8 tri theo mang ludi tam gidc ddu hosc 6 vudng,
khodng cdch cdc cpc, & cao trinh ddy dai khéng duge rhd hon 1,5 14n dudng
kinh hay canh cgc v4 & mit phdng mii coc khéng duge nhé hon 3 ldn
dudng kinh hay canh coc. Khi khodng cdch coc 16n hon 6d dnh hudng ldn
nhau cia cdc coc ¢6 thé bé qua. Do d6, khodng cdch trong mdt méng coc
thong thudng cé thé duge bd tri tir 3d dén 6d4. Khi tdi ding léch tdm nhém
coc hofic ¢c6 moment & ddy céng trinh c6 thé bé tri coc theo so 46 phéan luc
nén sao cho cdc cpe chiu tdi gidng nhau. |

Hi¢u ing nhém lén site chju tii cia coc, do su dnh hudng ldn nhau cia
cdc coc trong nhém nén sic chiu tdi cda coc trong nhém sé khdc vdi eoc
don.

Cong thic higu ing nhém 77 thudng duge sit dung trong tinh todn méng
coc cia Converse-Labarre ¢6 dang sau

) 90 Hlnﬂ. j '.

trong d6 n; - s6 hang coc trong nhém coc; n - 56 coc trong mét hang
8(deg) = arctg & | | (4.64)
5
vdi s - khodng cdch hai coc tinh tir tdm; d - dudng kinh hodc¢ canh coc.

Vi dy 4.8. C6 9 coc duge bd tri theo lu6i 8 vubng, s = 3d, sige chju tdi tinh
todn cia mdi coc 14 Q, = 900 kN> Tinbysitosehiuctdi cia nhém coe 7.
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Gidi. Hiéu \mg nhém n ctia Converse-Labarre

T (ny—IDng +(n, ~ Hin, J
90 nn,

vdi [d-;:g}:1!11*‘(:.?,5!'E = arctg(1/3) = 18°435
8

(3-N3+(3-13
90 x3x3

N =1-18,435 l: J = 0,72

Sute chiu tai clia nhém coc
Qﬂhm; = Qx D,TEK 9{]’{] — 5832 ];‘_N

Trong phuong phép tinh todn theo moéng khdi quy udc nhu trong cde
quy pham VN, thi viéc tinh todn hidu dng nhém cé thé khoéng cdn thiét, vi
hi¢u @ng nay dd dugc xem xét trong hoat déng chung clda cdc coc va dat
trong méng quy ude.

2. Kiém tra tai trong tde dopng lén cde coc trong méng coc

Theo phuong thdng diing

Vi gid thuyé&t dai coc tuyét déi cing, tdi s& phédn bd déu hoéc theo quy
ludt tuy&n tinh lén t&t cd cdc coc badh dudi, nguge lai khi dai coc mém thi
su phén bd cédc coc tay thujc vao bién dang ubn ciia dai, cdc coc ngoai bién
s& chiu tdi it hon do dai coc bién dang l6n nhét & tadm.

Khi méng coc chiu lyc léch tdm, tdi tdc dong lén mdi coc trong nhém
khéng déu nhau va duge xdc dinh theo céng thic sau
IN M, x My

n ] [
DA
i={

i=l

F,

(x.¥} — (4.65)

trong d6 IN - tdng tdi trong thdng ding tdc ddng tai ddy dai coc
n - 88 lugng coc trong méng
M, - moment cia tdi ngoai quanh truc x di qua trong tAm cua céc
tiét dién coc tai ddy dai ‘
M, - moment cia tdi ngoai quanh truc y di qua trong tdm ciia cdc
tiét dién coc tai ddy dai
x, y - toa dd coc cdn xdc dinh tdi tdc dung trong toa truc x, y & day dai
x;, ¥i-toa dj coc thy i trong toa truc x, y & ddy dai,
Céng thic trén cé thé duge ching minh nhu sau: (ng suit nén trong
tiét dién cdc coc tai cao tﬂn‘BeﬂéﬁB@%uﬁﬂt}&é tinh theo céng thirc nén léch

tam.
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N M
E + .\'I _|_'5'f1:.'iII

o 1, I,

v6i @ =n.F va F - dién tich tiét dién médt coc

I, = moment qudn tinh cia tiét dién @ d&i véi truc y di qua trong tAm
cua cd nhém coc.

I, = moment qudn tinh cia tiét dién @ d6i v6i true x di qua trong tidm
cua cd nhém coc.

n n
I, =Z[Iﬂ +Fxly, I, =Z{fu +Fy})
=i =]
va I, - moment qudn tinh clia mo6i tiét dién coc so vdi truc di qua trong tadm
ciia chinh né c6 gi4 tri rdt nhé so vdi Fx;* ho#c vdi Fy?. Sau cing ta c6

O‘-—-ZF—MI My:;PuFZEM’xM (4.66)
n n

FZI FZJ', Z.tf Ey,

Ciey =

=] I= i=1
TN N | wm, TR N
Dy
M,
Y T v Wi . . L - "
E X ' X
L £ 1 .
: i
vz
M, = Ne, ? d
I‘, = Ne, D t] ﬁn
301 P 20N .
0O D0
LN

Hinh 4.23: So d6 phdn bé tdi ditng va moment lén cde coc

Piédu kién an toan cho cdc coc trong méng coc nhu sau

P_<P=Q, (4.67)
Design By haughtycool
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P, SP, , (4.68)
trong d6 P, - luc tdc ddng 1én coc 16n nhit
P oin - luc tdc dong nhé nhét 1én coc ¢6 thé la luc nhd
Q. - stic chiu tii nén an toan cdha coc
P, - siic chiu nhd an toan cha coc.

Céan bdng tdi ngang tdc déng

Khi méng coc ¢6 chiu tdi ngang H, véi méng coc dai cing cé thé phan
chia déu tdi ngang lén vi tri cdc déu coc, didu ndy din dén gid tri moment
tdc dong lén nhém coc sé& tdng thém mdt lugng tuong \ng vdi vide doi lue
ngang tir vi tri chdn cft xuéng mit ngang ddy dai, AM = Hh nhu trong
H.4.24. :

Céc lue ngang 1én médi coc (H/n) nay phdi nhé hon luc ngang cho phép
[H,,] cho bdi quy pham xdy dung thudng cé dugc bling viéc théng ké két
qud cdc nghién cifu va do dac céng trinh da xiy dyng trén méng coc. Co sd
cia phuong phdp nay la véi lyec ngang cho phép ng véi chuyén vi ngang
ciia ddu coc khodng lem, va bdn thén coc chiu mt img suft kéo bé

e,

Hinh 4.24: So dé phén bd tdi trong ngang lén cde coc trong dai coc

Phuong phdp thi hai 1a tir lyc ngang (H/n) tdc ddng lén ddu coc, ti€n
hanh tinh todn chuyén vi ngang, moment va lyc cdt doc theo chiéu dai coc
theo 1y thuy&t coc chiu tdi ngang dit trong dit nén ho#c theo mb hinh dan
héi, hoac theo mé hinh dan hdi-déo, ho#c theo cdc mé hinh d4t (mdi trudmg
r&i) nhu mé hinh CAM-CLAY va cdc mé hinh phét trién tit mé hinh CAM-
CLAY. Chuyén vi ngang 16n nhét phdi nhd hon chuyén vi ngang khdng ché

bdi didu kién k§ thuat ciia cong trinh x4y dung, diéu kién nay thudng duge
Design By haughtycool
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xem xét 12 khéd nang ting ndi lyc trong khung doc né&u 1A nha. C8t thép
trong coc duge tinh tir gid tri bifu 46 moment doc chidu sdu cia coc. Déng
th¥i phdi kifm tra didu kidn lam vigc cia d4t nén xung quanh cge, theo
huéng ddn trong phédn tinh coc chju tdi ngang.

3- Tinh lLiin mjt cpc ribng [é

P§ lin s cla mt coc lam viée rieng 1é gém 46 co cia vit liéu lam coc
3;, 4) bién dang nén cia d4t nén dudi mii coc 85, 49 chuyén vi ding hoic
phuong doc tryc coc cia dit nén xung quanh coc do ma sdt giita d4t va méit
bén coc =3

=8 +8+8 (4.69)

B¢ lin s; do bién :igng co ciia thin coc duge t.inh nhir mdt thanh vira
chju nén bdi lyc Q,, & hai ddu va lyc @,, ma sdt xung quanh coc theo cong
thue sau

8 = (9 fj“ L | | | (4.70)
trong d6 A - dién tich tiét didn ngang thén coc
E - module dan hdi v4t lidu 1am coc; L- chidu dai coc
& - hé 88 phy thudc vao hinh dang phdn b8 luc ma s4t £, gida coc
va d4t doc thén coc
Néu £, phén b8 déu hodc dang parabole theo chidu sdu thi £ = 0,5
Néu £, phén bé tuyén tinh theo chidu sdu thi £ = 0,67.

P4 lin s; do bi&n dang nén cta d4t nén dudi mii cdpe duge tinh theo 1y
thuy&t nén dan hdi nhyu cbng thic sau:

- D(I—uﬁ) o | _ (4.71)

Qup

trong dé q,, i ép lue 1&n 44t nédn & mai coc
P

Qqp - phén tdi tdc dong 1én mii coe ho#ic sic chiu tdi an toan cia
d4t & dudi mii coc .
E., U, - module bién dang va hé 86 Poisson clia d&t nén dudi mii coc
D - dudng kiph hoiic canh coc |
_ a - hé s6 phu thudc hinh dang tiéft dién ngang miii m;u: trong
phuong phdp tinh lin theo nén dan héi. e
D6 lin s3 do chuyén dich theo phuong ding chia d4t béi lu-:: ma sét da't. :
va mit bén cha coc ¢6 thé duge tinh theosfng thiic sau
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S5 =[2£ E(I—uf)f, (4.72)

trong d6 @,, - phén tdi tdc dng 1én miit bén coc hodc sic chiu tdi an toan
clia ma s4t d4t va coc
u - chu vi tiét dién ngang coc
I, - hé s8 4nh hudng, Vesic dé nghi cdng thiic tinh nhu sau:

E
e =2+&35J-E (4.73)

4- Tinh litn méng coc

Ciing nhu méng néng, dj lin cia nén d&t dudi méng coc cé thé giy ra
nhiing trd ngai ciia viéc si dung cdng trinh hodic phdt sinh nhilng ndi lue
trong két cfu cong trinh do lin lgch gilta cdc méng.

DP§ lin cia mét méng coc ¢6 thé duge dai dién bing do lin cia méng
quy ude bao trum cd nhém coc dudi méng. Méng quy udc duge xdc dinh
bing cdch vé mit dudng thing tit mép ngodi ciia coc ngoai cing, hgp véi
mit thdn coc mét géc dnh hudng a vdi:

o= @4 ' (4.74)
0.l
trong dé Ppp = ; ’ (4.75)
]
N
M
3 DTS T STSOSP.
2 N ] T
[ .-.-‘.q-..—.
1 }\ :I by by ;:-: 'y ‘}
\ giy By 11 fFla b
! g o1y oy Y
A yag Ly A fii In tuy
o f: §ope e § iy 0y "1
t 1 N i FEL T r'g‘
'-_. II |. Iy i Iy 'T |
[ 10 fonfinewd
'] [] = " :
V | R ./“*-*‘f‘(‘.}.‘w HR

Hinh 4.25
Chiing ta ciing c6 th€ xdc dinh kich thuéc méng khéi quy ude theo
céch, tir o shu 2/3 chidu dai coc ta vé mdt dudng thing hop véi mat ding
clia coc ngoai cing mdt gée 30°, dudmg nay cét méit phdng mii coc cho kich
thuéc ddy méng khdi quy udc.

Design By haughtycool
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 Hinh 4.26: So dé mong khéi quy wéc

Sau khi xdc dinh méng khdi quy ude ta tinh trong luong coc va dit
trong méng khéi quy ude.

Diéu kién cdn d€ tinh lin 1A phdi kidm tra dp lyec ddy méng khéi quy
ude knéng duge vuyt qua sic chiu tdi cho phép R™ (hoic bién tudng cda né
1a sife chiu tdi tinh todn theo trang thdi gidi han bién dang R;;) ciia d4t
nén bén dudi d4y méng quy udc, nhy tinh méng néng.

Sau d6, tinh todn 4r luc gy lin & ddy méng khéi quy ude, va tinh lin
clia méng khdi ndy theo phuong phdp téng phén t6 hoic bat ky phuong
phap tinh lin nao. '

B} lin cia méng coc cing phdi nhé hon 4 lin gidi han S dé€ ddm
bao céng néng s dung cia céng trinh ma né ganh da. Cing nhu phdi ddm
bdo d§ lin l&éch gilta cdc méng nhdm trdnh phdt sinh ndi luc trong két cqu
cong trinh,

Géc xoay cla méng khdi quy ude tinh todn gén géng nhu méng néng.

Chi y, trong qud trinh tinh géc xoay cla méng khdi quy ude, khdng
chuyén lyec ngang H & ddy cong trinh xudng ddy méng khéi quy uéc, ma cén
phéi xem xét théit k¥ luc ngang nay da duge khd bdi luc nao, (thudng thi
duge khi bdi lue chiu tdi ngang etia cdc ddu coc)

5- Tinh két cdu dai coc

Bé day dai

Nhim dédm bdo dai coc chi ¢6 ing suit nén (dai coc tuyét d6i cing), véi
cdc nhém it hon 16 coc, ta c6 thé chon bd ddy lam viée cla dai coc, A, théa

diéu kién sau - Design By haughtycool
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b~2by <(b+h
trong d6 b - bé rdng dai coc; b, - bé réng chan cft
b - khodng cdch tit mép coc ngodi cing dén bidn dai coc.
Hodc luc gy xuyén thing do chén cft c6 thé chon mét cdch an toan
bang vdi lyc chén cft N phai nhd hon lyc chéng xuyén dai coc
N $0,75(b. + ho)xh,xRyx4 | (4.76)
C6t thép trong dai -
Xét mit ngam di qua chdn cjt, moment do cdc coc nAm bén phdi mat
ngam cia hinh trén cé thé viét, cho trudmg hop riéng nay, duéi dang
M=3P,..d (4.77)
Dién tich c8t thép cdn thift dugc tinh tir moment M, mét cdch gdn
ding nhu sau

A _ (4.78)

" 0.9R,h, _
Tuong ty, ching ta cing tinh dugc cft thép cho mit ngAm cdn lai.

Hinh 4.27: So dé tinh chi tiét dai coc

Vi du 4.7. N&u d4t nén gdnh chin cft 0,6mx0,6m cé tai trong tdc déng ding
tam cft, N = 600T. Hay tinh mjt méng coc dd cht trén, néu sirc chiu tai
an toan mét coc 1a @, = 219P earcaching), kich thude coc vudng cd canh 1a
b. = 0,35m.
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! Tinh két cdu dai coc (bé day dﬁl va lugng cdt thép trong dai)
' Gidi. Udc lugng s6 lugng coc

n=u(N/P,)=1,2(600/219) = 3,3 coc, ta chon 4 coc

Chon khoédng cdch giita cdc coc 1a 2d, vi 1a coc chiu miii, binh d8 cia
méng coc c6 dang nhir trong hinh va.

Chon bé ddy méng 1a 0,55m, cid b6n coc ddu nim trong thdp xuyén
thing. Khd néng xuyén thing khang cé.
Trong lugng d4t trén dai va dai coc la:
1,35mx1,35mx0,55mx2,5T/m* + 1,35mx1,35mx0,95mx1,8T/m* = 5,6T
T4i tdc déng 1én mét coc

P= .@.[jiﬁ = 151T

Moment tai mit ngdm qua chén coc
M = 2x161x0,05 = 15,1 T.m
Chon thép ¢6 R,=2100 kg/cm?
M 15,1x10°

F = ~ = 16cm?
¢ yRA, 0,9%2100x50 -

6- Myt a8 tém tdt tink toén méng coe chiu i ngang

Theo 88 tay thiét k& ciia My dugc tdi ban nhidu 14n gidi thiéu phuong
phdp tinh todn méng coc chiu tdi ngang nhy sau

a) Mdng coc dai mém, chiéu cao H so vdi mat ddt

Design By haughtycool
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e ~ 7

Py
- Mt coc ridng 14
P = (P;)/n
H
1 = PH
L i
.'r' = F—E\ ,
! e f
/
)
1L I
! I
: i
--“.---:.-.-..,,-..-..-‘.---.'--...-.-_J. ..... ; H
. n:sdcoe ' Bifn dang coc

 Hinh 4.28: S0 dé tinh mong ddi mém - cao chiu tdi ngang
Cédc bude tinh todn | |
Budc 1. Tinh hé sé do cing T
Buée 2. lva chon dudng theu.L_ﬁT trong H.4.31
Budc 3. C6 duce cic hé s8 K5 Fy, Fy tai cdc dd sdu can thist
Butie 4. Tinh chuyén vi, momiént vA lyc ¢dt tai d¢ s4u cdn thidt
b} Mong coc dat cing dgt ngang mdt ddt

. P =1{Pmn
[ i | i
' r :
: e
¥
¥ E
L] L ‘
|
i
R T S PSR — :
|
n: s8 coc Bién dang coc

Hinh 4.29: So d§ tinh méng coe ddi cung dat. ngang. rmadt dét, 'ﬂtiq tdi ngung
Bude 1. Tuong tu bude 1 truong hop 1
Budc 2. Tinh chuyén vi vA moment tai cdc. d6 sAu kh&o' sdt vdi cdc he
s6 Fg Fy, va cong thitc H4.32
Bugc 3. Luc cdt tai da 131 8l WEVEBhng vei P= Prin
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¢) Méng coc dai cing - cao

| S : Mt coc ridng 1é
P '

-1

- EE T W W e - - . .-

DF

- - o o e S W R R

=]
-
-

P — R ]

n:sd coc Bi&n dang coc
P = (Py)/n

Hinh 4.30: So dé tinh méng coc dai cing - cao

Budc 1. Gid thuyét khdp tai diém A va cdn bing tai A

Budc 2. Tinh géc xoay € bén trén mat dit theo moment M ti cdc dac
trung k&t cdu bén trén.

Buéc 3. Tinh géc xoay 6; tit hé sd dc‘g déc cia H.4.33 nhu sau

2 |
a,.=Fﬁ{f§I—}‘FH[“g ] - (4.79)

Budc 4. Can biing 6, = & va giii d€ c6 duge M

Buéc 5. Biét gia tri P va M tinh chuyén vi, lyc ct va moment.
Design By haughtycool
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RN R T
H#lﬁiﬂ(‘-mﬂ?{f’.} -9.'}"’
_ - do ljc ngang téc dyng (P) | - _f..-"'
S | il
58,10
P

P = lyc ngang tadc dfng lén coc
H = khoang cédch gilra P va mét a4t

L i o gt B
E, = f(z): module dan héi clia dét
f = hé s8 nén '
L = chiéu dai coc dudi mat dét
T = hé sé d9 ciing tuong dbi-
E = module dan hdi cla cpc
/ i 1= moment qudn tinh tiét didn coc
/ i e, Mo, V, = goc xoay moment va lijc cit tai 4
0 o ' ' sAu z do lyc ngang P tc ddng
i B M. V,, = gbc xoay moment va lyc cét tgi o]
sau 2z do lyc ngang M téc d§ng T
1 L ] I | l 1 L] 11 ] 1 ] 1 ]

0,2 0 02 0,4 06 0,3 1,0
Hé sd néc xoay, Fy

-
-k . E) |
-l b [y
-
-
e

2T } - 1 =

Hé 58 moment (F ) G S v

do e ngang tac ddng (P} X
2~ s o il Llo |
= -

f | 4l Vv

4‘-|I|P=r-‘“{|p'r} : : A ) 7’

il , 3 i 58107
-1,0 -0,8 - 0.8 -0.4 0.2 . 0

: 0,2
Hé s3 moment, Fy,

Hinh 4.32: Biéu dd tinh hé s§ gc xoay va moment
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0 T TTT T d LT P T T
o H# s6 tinh géc xoay (F8) |
| R p do moment ngoal (M)
i - = ., -+ T 'I T
o [a -
1 j “la‘_ "'.‘_#
2T ! 2 , D ]
. 1 15=2 NI
2 | ; "'L
} 3h4N
b H $ -
. 5“1 N ] \ ji
3 detodacucle |, |
= Gk : i
i | 0 N
N o i - |
afb - - S, = goc xoay tai z do hyc ngang P I
s MT L. 8, = gbc xoay tai z do moment M i
| &‘=FD{_ET} L & i T !
. Exd) |
— :
. ! | N * i b
-3.5 -3.0 2.5 2,0 -1.5 -1,0 0.5 o -
Hé s8 goc xoay, F,
0 | 7T rr 11T
J\ S ""I I 1 Hé s& tinh géc xoay (F8) | |
21T N . I " do lyc ngang tac ddng (P)
. | T =
T I N -
! - :
T BEE NN
B S I S N S O ] ]\'\
! N
2 i + ]
P S AEEENSEEEE 3\ N\,
L f g \ \
i : HEEE A
| 4'5‘
- L ‘ T+t 11 \
B FEEE
4 | Sp = gbc xoay tai z do Ifc ngang P +
L S,, = géc xoay tai z do moment M
L & =REE, . - .
= El ! _L_ e 10
gl b ] Foil_] i ]
-3.5 -3.0 -2.5 -2,0 -1,5 -1.0 -0.5 0

H#& s8 gbéc xoay, F;
Hinh 4.33: Bidu dé tirdesgicEhéadgdodoay coc chiu tdi ngang
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Chuong 5

GIA CO NEN VA PAT c6 cOT

Thiét k& nén luén nhim t4n dung mic cao nhdt kha ning gdnh chiu
cla d4t nén ty nhién, k€ ci 4p dung céc bién phdp ting cudng d cing cia
toadn thé€ két cfu céng trinh bén trén, nhung khi nén d4t ty nhién khéng
con di kha ning gdnh d& céng trinh, cdc bién phdp gia cd duge sit dung dé
téng cutng suc chju tdi ddt nén nhdt la gidm kha n#ng lun. .

Gia c6 nén 12 nhidm thay d8i tinh chét co hoe v vat 1§ cia d4t nén
y€u biing cdc bién phép:

- Thay thé& ldp d4t x&u bding loai d4t t6t tao cde dém chiu lue.

- Tde dfng co hoc: d4m ch#t bing ta roi; xe lu; gia tdi trude bing dst
¢6 hodc khéng c¢6 hut chan khéng, cé thé k&t hgp vdi cdc thiét bi th&m
dung; rung déng ho#ic déng ng tao 18 réng rdi dua vat liéu rdi xudng thay
th€ thanh cde coc vt lidu rai; ..

- Tdc ddng héa hoc: trén d4t véi xi mang, voi trong Idp trén mét; hodc
trén sdu dé€ tao thanh coc hdn hgp d4t — v6i, dft — xi mang; phut ciment
hodc vita xi méng cao dp vao nén dét & tdng néng hay séu; ..

Ddt c6 c6t 1a dua vao trong d&t nhimg vat liéu chiu kéo t6t hon d€ tang
cudng khd néng chju kéo clia d4t vén rat bé. Cde v4t lidu dua vao d&t gém
thanh kim loai, thanh g3, vii, s¢i, luéi thudng duge goi 1A v4t liéu dia k¥
thuét, '

Khi lya chon phuong én x& 1§ nén phéi xét dfn méi trudng, didu kién
ky thudt, ngudn v4t ligu tai chd, chi phi céng trinh, ti€n 46 thi cong,....

5.1 DEM VAT LIEU ROI (P4 - CAT)

Khi nén 1a dft sét mém holic cdt rdi c6 suc chiu tdi bé va bién dang
l6n khéng dii khéd ning gdnh 46 tdi trong cdng trinh, ving bién dang déo
dudi ddy méng phét trién sdu hon 25% bé réng méng hodc réng hon 50%
bé rgng ddy céng trinh véi méng céng trinh A4t ddp, g4n phdi thay 1dp 44t
y&u dy bling vat lidu rdi (d4, sdi, c4t) c6 hosic khéng troén thém vat lidu gia
cudng nhu xi méng, vbi nhdm ddm bdo khd nang 1am viéc clia nén va céng

trinh. Lép d4t thay thé dugc goi la S@&{% yvl%th dﬁ%oﬁu
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Hinh 5.1: Thi céng dém vdt lidu rii c6 trén xi mdng

Hinh 5.2: Thi c6ng dém vdt lidu roi

Ung suflt nén tai ddy dém vat lidu r&i gém iing suft do trong lugng
bdn thdn d4t bén trén trudc khi c6 céng trinh 14 o, va ng sufit phu thém
do céng trinh giy ra o,. Ung suft nay phdi nhé hon sic chiv tdi cda nén
dAt tai cing 4§ sdu [c6 thé sit dung sic chju tdi tiéu chufn R* (theo quy

pham x4y dyng 45-70) ho#ic sic chju tdi tinh todn theo phuong phdp trang
Design By haughtycool
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thdi gidi han vé bién dang Ry (theo quy pham xfy dyng 45-78), hay sic
chiu tai cho phép R, theo cde tidu chuin tinh todn khdcl.

B e g T R A T T T T e e T R P e St e i R P e R
APAFRREEPEEEFFEREFRRELEE L EFEESEEFEEFPES ST LS RESSE PSP PFRARRPR G PPRFPIRPL PRI PR R AP g PR rF AR FFIA RS RIR BT

0z

| J

Hinh 5.8: So dé tinh todn dém vdt ligu rai
Tai ddy ldp dém vét liéu r&i, tdng dp luc do trong lugng ban than dat
nén va tdi ngoai phai nhé hon khd ning chiu tdi clia dit nén tu nhién tai
d$ sfu nay.
Theo QPXD 45-70
O + 0, < R*, =m(Ab,y* + Brh+z)¥* + Dc* )
Hotic theo QPXD 45-78
Oy + O, < Ry, =(myma ki J(Ab, 1 + Bth+2)y* + Dey )
g, = kuﬂﬂ
vdi &, - hé 58 phén bd img suit theo chidu sau phu thude {/b va z/b (hoac 2z/b)
b, - bé rong méng tinh 48i quy ude

b, =F, +a’ —a _ e (5.1)
. l1-b
vl a _Es (5.2)
trong dé6 I, b - chiéu dai va chiéu rfng clia méng thist k&
m - hé s& diéu kién lam viéc cla d4t nén
m, - hé s6 diédu kién 1am viéc ciia d4t nén
" mg - hé s6 didu kién lam viéc ciia cong trinh trong téc dung qua
lai véi nén.
Cdc hé sb sie chiu tdi A, B, D tham khéoc trong chuong trude.

Bé rong ddy dém vit liéuD%%nfdﬁatﬁy %Otllh theo gid thuyét gée truyén
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Ung sufit nén trong nén d4t 1a 30°, sé 12
by = b + 2htg30° : ' (5.3)
Kbi nén théa didu kién 4p lyc s& ti€n hanh tinh lin véi 46 hin cia
dém vét liéu r&i va 46 lin cia d4t y&u cdn lai trung ving nén lin bén dudi
ldp dém.
P lin nén gém ctia dém va d4t y&u phai nhé hon gid tri gidi han
.8+ S,-;J, SS#, {5.4)
Nguyén 1y tinh todn dém vit liéu rdi cing thudng duge sir dung dé
ki€m tra nén dit dudi ddy méng c6 nhidu lép. Khi dusi 16p dat cing tryuc
tiép gdnh do méng c6 xuat hién l6p d4t yéu hon. Viée kidm tra kha nang
gdnh 43 ldp d4t cing tuong ty nhu 16p dém vat lidu, nghia 1a sic chiu tdi
dat nén theo duge tinh véi cdc dic trung chéng cit cia 16p cing va sie chju tai
cua ldp y&u bén duéi dugc tinh véi cdc diic trung chéng ciit cia 16p y&u dé.
Vi dy 5.1. T vi du MB,;, didu kién 4p luc ddy méng théa nhung 48 lin S
khong théa nhu trong bdng tinh dudi day

Lip Blém {:“} th k {:I:'Ia] {:P“i:l fn Bn By B {’:_Ln}

1 2 2 0 11 196 L 27 § 542 | 1807 | 0862 | 0.808 | 25
1 04 | o4 |o0881 ] 137 | 414

2 486 | 1671 | 0.857 | o808 | 2.1
2 1,6 08 | 0642 | 100 | 558

3 63 | 150 | 0850 | 0813 | 16
3 24 | 12 |o4r7| 74 | 702

4 774 | 1434 | 0840 | 0812 | 12
4 32 | 16 |0374| 58 | 848

5 918 | 1448 | 0,835 | 0,812 | 1
5 4 2 |o308]| 48 | 99

6 1062 | 1502 | 0,828 | 0,813 | 066
K: 48 | 24 |o2s8| 40 | 1134

7 1206 | 1581 | 0,822 | 0,808 | 06
7 56 | 28 |o0223| 35 | 1278

8 135 | 168 | 0,817 | 0,806 | 0,48
8 64 | 32 |o196| 31 | 1422

) 1494 | 1784 | 0,813 | 0,804 | 0.4
g 72 | 36 |ot7a| 27 | 1568

" 163,8 | 1893 | 0.807 | 0,802 | 0,2
10 8 4 |o157| 24 | 171

% =10.74cm

D& dang nhén thdy trong cft tinh lin cdc 16p dét s;, néu thay l6p d4t
tr ddy méng xudng sdu hon 4m b%nﬁaﬁt CO%? trung ddm chit dat module
bién dang E = 20000 kPa thi d§ y Iin coa m{mg s& chi con la:
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- D Lin 16p dém la
Sq = (0,8/200)80cm(1,56/2 + 1,37 + 1 + 0,74 + 0,58 + 0,2) = 1,6 em
- D§ ldn 16p nén cii trong ving nén lin 13
Su=0,66 + 0,6 + 0,48 + 0,4 + 0,2 = 2,34 em
Viy @ lin clatoan bé nénsélaS=S; + S; =156 + 2,34 = 3,568 cm
va by gid dd théa diéu kién lin.
DPém vt lidu rdi thudng duge s dung két hgp véi vai dia k§ thuat khi
d&t dém trén d4t y&u nhdm han ché sy chim ling hat viao trong dAit yéu.

Phuong phdp dém vit liéu rdi thuémg duge sif dung cho nén dudng, nén
kho, nén cdc edng trinh cé tdi trong khéng 16n. '

5.2 COC VAT LIEU ROI (PA - CAT)

5.2.1 Khdi niém chung

Coc vat lidu réi xudt phdt tir cit d4 Ballast 12 loai coc cfu tao bing d4
réi dat trong d4t tham gia cing d4t nén chéng dd tdi trong céng trinh, di
goi 14 coc, nén bdn thén coc vt lidu r¥i phdi ddng nhat, tiélf'dien lién tyc
theo chiéu séu, sic chju tdi cia v4t lidu phai lén hon d4t nén nhiéu lan.
Vit lidu lam coc khong thé hda 14n vao dat (chim ddn vao dit y&u). Do dé,
khéng phéi loai ddt y&u bat ky nao ciing ¢6 thé sir dung coc vét lidu rai.

Coc vit lidu rdi duge sit dung d€ gia cudmg cdc loai 44t y&u khéng dd
kha nang gdnh ddcdng trinh hodc cé 4§ lin qud 16n khi chju tdi. Kich thude
coc c6 thé thay déi tir 0,3m dén 1m thdm chi 1é6n hon. Cdc phuong phép tao
coc Tl trong nén y&u, nhdm gidm thiéu dp lyc lén nén 44t y&u va téng kha
n&ng chju téi cia hdn hop dit — coc vat lidu roi,
5.2.2 Nhitng phudng phdp thi céng coc vit liéu roi

C6 nhiéu phuong phédp khdc nhau dé€ tao coc vét lidu rdi da duge si
dung, tdy thudc vao kha néing (tng dung cia ching va cdc didu kién thi cong
cing nhu loai vat ligu & timg dja phuong. Nhimg phuong phép chung t6m
tdt nhu sau: o

Phuong phép nén chit béing tGe dong rung

Phuong phdp nén chit bdng tdc dong rung duge st dung dé lam chii
ddt roi bing mét phén rung dong; b phén nay chim vAc d4t nhd trong
ltgng bén than ciing véi chdn ddng rung ¢6 hodic khdng ¢6 su hd trg cda tia
nude. Sau khi dat téi chiéu sdu dinh trude, b§ phén rung déng duge nit lén
ti tir va ddng thoi chd trdng duge 18p ddy lai bAng vat ligu r&i nhu: cdt, s6i,
san, d4 ba 14t hosic d4 dém. Hinh 5.4 minh hga nguyén 1y va cdc bude nén
chat dat nén biing tdc déng rung.

Pham vi thanh phén ¢ hat d&t c6 kha nang 4p dung phuong phép nay
duge chi dén trén H.5.5 Design By haughtycool
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Phuong phip thay thé bing rung dong

Phuong phdp thay thé béing rung djng duge si dung d€ cii tao cdc loai
ddt dinh c6 hon 18% trong lugng hat lot qua sang sd 200 [sang cé mic ludi
bing 0,074mm]. Thiét bi sl dung giéng nhu phuong phdp nén chit bing tdc
dong rung. B phén rung déng duge nh&n chim vao trong d4t dudi tdc dung
ciia trong luong ban thén cong v6i sy hd trg cla tia nude hodc khi phun c6
tdc dung gidi ria cho dén dat chiéu sdu dy dinh. Quéd trinh thue hién minh
hoa trén H.5.4. Trong phudng phédp nay dat xung quanh 15 réng khéng bi
nén chét do thiét bi rung, ma chi nh¥ tia nudc hinh thanh 15 réng. Pham
vi cd hat cia loai dit c¢6 thé d4p dung phuong phdp nay dugc chi ra trén
H.5.5. Phuong phdp nay cing cé thé thyc hién bing qud trinh khé hodc qud
trinh uét.

Hinh 6.4: Nguyén Iy va cde bude thi cdng coc vit lidu roi
Trong qud trinh uét, 16 réng duge tao thanh trong d4t nh& by phén
rung ddng tdi chidu sdu du dinh nho tia nude 4p lye. Khi bd phén rung
dong dugc nit 1én, né tao ra méot 18 réngtytéodolduﬁng kinh kh4 16n. Lé réng

duge 16p ddy ting phén bing VAL 6y 101 V& duge ddm chat bdi mAy rung



GIA OO NEN VA DAT cO o1  Copyright By Focebk.com _

hoat ddng béng dién hodc thiy lyc & ghn ddy cubi cda by phén rung ding.
Qud trinh wét phi hop véi nén d&t ¢6 myc nudec ngdm & cao. Sy khac nhau
chi y&u gilta qud trinh khé va udt 1A sy khdong phun nude trong giai doan
tao 16 rng ban ddu. Trong qué trinh khé, 13 rfug van duy tri duge réng khi
rit by phdn rung dfng lén, né ddi héi dat xit 1¥ c6 dé bén cdt khong thost
nude 16n hon 40kN/m® va mye nudc ngdm tuong doi sdu.

nhd hdn :
(%) Sbi Cét thd Cdt min Hat silt (b8t) va hat sét

BAZ2 W)
1SZ )

& -

Ving 1 Viing 2
40
Ving 3 -
20
100 10 1 0.1 0,01 0,001

dudng kinh (mm)

- - Ghi.chid: ddt trong viing 1 thich hgp cho phuong phdp rung ddng nén chiit
viing 2 chi thich hgp cho phuang phap thay thé
viing 3 ci hal phwidng phép d8u khdng kinh 15

Hinh 5.5: an ddt cé th€ dp dung phuong phdp nén chagt béng ruug dong
va thay thé do rung dong

Phuong phap rung ding k&t hop :

thifng phép nay duge dong phd bién & Nhat v dp dung d€ gia ¢ cho
ddt sét mém y&u khi mye nuéc ngdm & cao (Aboshi 1979; Aboshi va
Soematsu, 1985; Barksdale, 1981). Coc vt liéu rdi thudng duge s dung dat
hiéu qua 1A coc cdt nén chit. Ching duge x4y dung bing cdch ﬂfmg dng
chéng tdi chiéu sAu mong muén, ding bia rung thdng ding ning A4t lén
d4u 8ng. D8 vao mbt thé tich cdt da dinh rdi kéo 6ng lén timg nfc mot, tir
tit nh& bia rung hoat ddng tir ddy. Qué trinh lap lai cho d&n khi toAn bd
coc véit lidu r&i nén chit duge xdy dung xong.

Phuong phap khoan tgo L8
Trong phuong phép nay, cordifge/xaydisig' bAng viée ddm nén vit lidu
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rdi trong cdc 16 khoan trude, theo timg giai doan, biing qui ning (thudng
15-20 kN) roi tir d§ cac 1,0 d€n 1,5m xubng (Datye va Nagaraju, 1976;
Datyl, 1978; Datye va Agaraju, 1981; Bergado 1984; Ranjan, 1989). Phuong
phdp ndy c6 thé thay th& dugc phuong phép nén chit bing rung ddng va
¢6 gid thanh thdp hon. Tuy nhién, tdc dung phd hoai va t4i tao lai d4t sau
ddm dnh huéng r4t 16n vdi cdc loai d4t nhay, phuong phép nay rét cé lgi
cho cdc nude dang phdt trién vi chi st dung nhitng thiét bj dia phuong,
trong khi cdc phuong phdp d4 miéu td & trén ddi hdi nhing thist bi déc
bigt va ngudi duge dao tao chuyén biét (Rao, 1982; Ranuun va Rao, 1983).

5.2.3 Nhitng méi quan hé cd ban

Ving dé4t chiu dnh huéng xung quanh coc v4t lidu rdi duge coi gdn
ding bing dién tich hinh tron tuong duong. Déi véi cdc coe vat lidu roi be
trf theo so dd tam gidc déu, vdng trdn tuong duomg c6 dtﬂn,g kinh higu qui la

D, = 1,068 - (5.5)
Con theo sv d8 hinh vuéng:
D, = 1138 (5.6)

trong d6 S - khodng cdch gilta cdc coc vat lidu roi. So dd tam gidc déu cho
d¢ chat cia ving d4t bao quanh coc tdt nhdt. Tru d&t hén hgp cé dudng
kinh D, gém ddt chju d4nh hudng xung quanh va mét coc v§t lidu roi duge
coi 14 mé¢t don nguyén.

‘(ﬂ;
e A7 OO | 111
ry f, " b f:m:_mmm_“ i
B ] Bt - -
i @ i :ﬁ :—A. 3
i H | B2

Hinh 5.6: Don nguyén coc-viing ddt dnh. hudng va phdn phéi ing sudt

Hinh 5.6 minh hoa y&€u t6 dién tich thay th& cing nhu (ng sudt tgp
trung trén coc vét lidu ri. TY dién tich thay thé 13 ty sd gida didn tich cia
coc vt liu rdi vdi dién tich toadn b try dit tuong duong trong pham vi
mit don nguyén va duge thé hién nhu sau

:__L . (5.7)

Eﬂ
A VA,

Design By haughtycool
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trong dé A, - dién tich ngang clia coc vét lidu rai
- A, - dién tich ngang ciia ddt y&u xung quanh coc.
Ty dién tich thay thé& cing c6 th& bi€u thi bing dtrﬂng kinh D va
khodng cdch S cha coe vit lidu r¥i nhu sau

a, *—-CI[-E]H (5.8)

trong dé C; - hiing s6 phu thudc dang bd tri coc vat lidu rdi. N&u bs tri hinh
vudng thi trong mdi don nguyén canh S cé mdt coc dudmg kinh D nén
x D?

__4__r(D -
%= g2 ‘E[ET:'C"

theo dang tam gidc déu, trong mdi don nguyén canh S ¢6 mdt nia coc
dudng kinh D nén

| A

n D?
_ 8 _n (D ]Z s n
= = = = (5.9}
o SY3 1 243 [ S ‘T3
2 2

~ Khi dat hén hgp chju tdi, nhiéu nghién cdu da chi ra ring sy tap trung
ing sudt xudt hidn trén coc v&h ligu r&i sé kdm theo gidm (ng suit trong
;ﬂﬁt sét mém & xung quanh. Pidu nay c6. thé gidi thich 1a khi ch4t tai, d
-flun cla coc vat lidu ri va ‘d4t & Xung. t:[uanh x4p xi nhau do df cing ciia
mﬁng Su phén béd dng suﬁft, thing ding trong pham vi mdt don nguyén
Tg&m coc va d4t xung quanh) dum: biéu thi h&ng l:te 86 tap trung ing suft n.
D6 l6n hé s& tdp trung img suft.n phy thuje vio;.quan hé gitta d§ cung cia
'cm: vat ligu r&i véi dat xung quaith va theo ti 1&- daén tich. thay thé, gid tri n
dﬂm: xdc dinh tir thi nghiém hién trudng. Thed 'b&lg, k&t cia Barksdal va
Bachus-(1983), h§ 'sd tap trupg img sudt n bién ddi trong khodng tir 2 dén
5. Trong khi 46, Aboshi (i979). va Bergadd [19373 nhfn duge gid tri cao
h:m biing 9. Hé s6 t4p trung \ibg sudt cao mia Bergado. {IBST) nhédn duge, c¢6
thé’ 1a‘do 43 cing cao cia t&m phidng sif dyng khl chit téu Ung suft trung
-blnh a, trén dién tich mjt don nguyén tughg ﬂ'ng voi.t§ thé.n tich thay thé&
da cho a,, duge bidu thi nhu saw,

A, +A) = D'.Aﬁ cmc= c'r.A.+ oA =AY
UEAE cAt
TAvA) (A4 A)

O =0+ Ol - ?ﬁéesign By haughtycool ) (5.10)

=0,a, +0.(1-a,) .
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v6i hé a8 tdp trung ing sudt n= %s
. G,

trong d6 o, - ing sudt trén coc vat ligu rdi
o. - ing sufit trén dit y&u xung quanh.
Chia cd hai v& cho 6, ta ¢6 duge: fﬂ =%¢J= +(I-a,)=na,+1-a,
[ [

D& dang suy ra quan hé ing sudt trung binh va éng sust tic dong lén
cpc va trén d4t xung quanh coc theo cdc bidu thdc sau

O
o, = B
“ [F+in-Da,]

(5.11)

g, = =2 =H 0
[1+(n-Da,]

trong dé u, p. - t¥ s6 (ng sudl trén coc va trén d4t sét y&u so vdi ing suft
trung binh trén dién tich mét don nguyén,

Vi du 5.2. Myt tdi phén bd déu p = 100 kN/m® tdc déng 1én mat 1dp aét yé&u
¢é gia cd hé coc vat ligu rdi, dudng kinh coc D = 0,4m, b8 tri cdch déu
S = 1,6m theo ludi 6 vubng. Tinh 4p luc phan b8 18n coc va lén d&t nén?
Né&u hé s8 t4p trung Ung sudt la n = 7.

Gidi. Ty dién tich thay thé

2 2
a, =— [‘D] =u.gns[%§-] = 0,057

(5.12)

2J3\ 8
dp luc tdc dfng lén coc vat lidu roi
1. _n:: ha] 1. {: ifgasr ELE R
4p luc tde ddng 1én dat y&u xung quanh hé coc
g s =74,5 KN/m?

% [@+;n-Da,] [1+(7-1)0.057]
Véi h¢ coc roi duge bd tri nhu trén, dp lyc 1én dit y&u gidm duge 25%.
5.2.4 Cd ch& phé hogi coc vt ligu rdi
Trong thuc t&, coc vt ligu roi thutng duge xdy dung xuyén qua todn b
16p A4t sét yéu ndm trén dja tdng rdn chéc (giSng nhu coc chdng). Ciing c6
thé lam nhimg coc ma mii cia ching chi trong pham vi ldp sét y&u (gidng
nhir coe treo). Cde coc vit lidu roi c6 thé bi phd hoai riéng timg coc hodc cd
nhém. Co ch& phd hoai déi véi mdt coc don duge minh hoa trén H.5.7. Cé

cdc dang phd hoai sau
Design By haughtycool
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a) Phinh ra bén, khi d&t nén y&u xung quanh coc ¢6 h¢ 88 rdng khé 16n.

b) C4t qua coc, khi d&t nén xung quanh c6 th€ han ché khd nang
phinh ngang cua coc.

c) Trugt coc, khi dat nén xung quanh cé th€ han ch& khd ning phinh
ngang ciia coc va vét liéu coc chiu lyc tdt hon khéng cé kha néng bj ciit.

] i i

(2-3)D

% U cqcvitﬂur:%;mihﬂum
_

Coc vat lidu rdi ng&n . phé hoat trugt

Coc vat lidu rdi dai - pha hoai
phinh ra hai bén

|
T

e e —

}

Hinh 5.7: Co ché phd hoai coc roi

5.2.4 Kha néng chiju tai gidi han cia ¢gc don riéng biét .

P6i véi coc vat lidu roi don riéng biét, co ché€ phd hoai phinh ra bén la
d& xdy ra nhat. Ung suft khéng cho nd héng git coc thudng duge xdc dinh
dya vao sitc khdng bi dong gidi han m# d&t xung quanh coc c6 thé phét huy
khi coc phinh ra phia ngoai. Hdu hét cde phuong phdp dy tinh kha ndng
chiu tdi gidi han cia coc don duge phét trién dya vao md hinh phd hoai da
néu & trén. Bang bén dudi lap ra cdc phuong phdp dy tinh kha ning chiu
lyc gidi han tuong dng véi cdc md hinh phé hoai sau: phinh ra hai bén, cit
qua ddu coc, trugt coc nhu Aboshi va Suematsu (1985) da trinh bay.

Dés'ign By haughtycool
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Bang 5.1: Cde cong thic tinh sue chju tdi cda coc vt lidu rai

M8 hinh phi hogt : Cong thilc tink #0c chju thi gidl nan cua cgc
PHINH R ' 1+sing,
AEEN s = (Y +zcﬂJ_ | e
Greenwood 1970 | s
-3 F+sinpy
Vesic 1972 Qult -(Fdﬂa )Hmm
= I+singy
Hughas 1974 Quli .f":g- t.4c,) Tesing,
1+sing | W W
Madhav 1079 Quit = m{i’{-ﬁ: + O, + R, }{E]ﬂ+[1_[§].qr]
Bi CAT . gt '
L+ P =anr+EﬂN*; +?FD{N¢
Vitkar 1978 e I6 b ok ok dlE
Wong 1975 Qi = 2ANK pgq, + 2C, K 14111 Ko W3, K ¥ (1 - 3d, 1 2L)
Qs =11 2174 Blg’ w+ 2C7tg"y + 211- a)C,tgy
Barkslade va i |
Bachus 1983 @:w.ﬂﬂ_ig_“j_‘id
TRUGT Te=(l-ay_, +17.2 +p.:-|:;,}n!g«q}, cos® @
n
Aboshi 1979 i, i P T

5.2.6 Kha ning chju tii gidi han cua nhém coc vit liéu roi

Phu:mg phédp chung du tinh kha nang chiu tdi gidi han cia nhém coc
+ vit lidu roi ddu cho rAng géc ma sat tlf::rhg ctia A4t dinh xung quanh coc va
lite dinh trong coc vit lidu rodi 1a khéng ddng ké&. Hon nia, cudng dd cia coc
vit lidu rai va cia 44t dinh dédu duge phat huy ddy dd. Nhém coc ciing xem
nhu duge chdt tdi béi méng cimg. Khd néng chiu tdi gidi han theo Barsdale
va Bachus (1983), néu xem img xuit gidi han g, va ing sudt ngang o; la
" (mg sudt chinh ciing 12 dp lyc bi ddng cia 44t nén 1én mit bén clia ném cén
lﬁng (H.5.8) thi didu kién c4n bing cla ném 1&

= O stg’ P + 2culgh (5.13)
vdi | O3 = 7,Dr+T‘ ;ﬂ +2p,, | (5.14)
p=ase | - (5.15)

Géc ma sdt trung binh ci¥ HBEHFHAREDboc
o =18 ' (1,0,189,) (5.16)
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Lue dinh trung binh cda hdn hgp d4t - coc
e =(1-a)c, | (5.17)
trong d6 Y, - trong lugng riéng béo hoa hogie trong lugng riéng ém cha dat dinh
B - chiéu:rjng méng; p - géc nghj_éng- clia mat trugt

ey - da_h&t;cﬁf kh&ng thoat nude trong pham vi d4t dinh khong c6 cbt
P, - g6c ma sit trong cua vét liéu i

Py - B6C ma adt t.rnng-.éﬁa dﬁ't hén hgp

¢, - e dindnelia 44t hén hop trén bd mat trugt.

Phuong phidp: g;;ﬁl quydt & trén chua xét dén sy phﬁ hoai do phinh ra
ctig- timg coc don: Chinh vi viy phm:lng phédp c¢hi 4p dyung cho nhiing loai
ddt: dinh rdn: chéc c6 cudng do khong thodt nu6c 16n hon 30-40 kN/m® Tuy
nhién, phuong phdp nay tién loi dé xdc dinh gn ding cdc hidu qué tuong
d6i' dén cdc bi&n. s6 thiét k& khi nang chiu tai giéi hen, chdng han nhu:
duong kinh va khodng cdch coe, su tang cudmg 4§ cit do cd két va gbéc ma
-84t trong.

Vi dn 5.3. Mot méng bang réng 2m chén sdu 1,6m trong mt ldp sét yéu c6

- gia cdb hé coc é&t; cdt lAm copc mﬁ'g&c ma sdt ¢ = 36° dudng kinh coc

D = 0.4m, b tri cdch déu S = 1,6m theo ludi 6 vudbng. P4t nén yéu cé khéi

lugng riéng p = 1,6 T/m®, sic chéng cit khéng thadt nude ¢, = 30 kN/m?.
Thi nghiém hién trudng cho hé s§ tdp trung ing sudt la n = 7. Tinh sifc

~ ¢hiu tai cuc han cia d4t nén c6 gia ¢d coc cét.

Giai. Ty dién tich thay thé

n (D 0.4
L= —] — 0,90 =0,
% 2J§[sf ﬁ[x.a]z aax

4p luc bj déng tdc ddng 1én mit bién
_ na _ 7x 100
*“{1+(n-Da,] [1+(7-1)0,057]

P =187 (1,0,289,) = 1g7(5,216 x 0,057xtg356°) = 11,76°

= 5,216x100 kN/m®

=5+ "’"-" = 50,88°

ep= (1 - a.J ¢, = (1 — 0,057)30 = 28,29 kN/m*
oy =Y. Dy +I‘%@+2cu=lﬁxl.5 + (18x2xtg50,88°)/2 + 2x30= 103,674 kN/m*

'qmu =0 4tg®P + 2cutgP = 103,674x1g°50,88° + 2x28,29xtg50,88° = 227,11 kN/m*

trong trudmg hgp khong ¢6 coc qggs@laegtg, 3%'(’3? cua Terzaghi la
Qulr = eN. + Yo D,r = 57Tx30 + 1,6x16 = 195 kam
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Nhu vy, khi ¢ gia cuding coc cdt nhu trong thi nghi¢m trén, sic chiu
tdi cta dAt nén gia ting 16,47%.

Nén ciing Nén cing

Hinh 5.8: Co ché tham gia chiu tdi cda coc vdt ligu roi

5.2.7 D6 hin ciia hdn hgp dit - coc vit lidu rdi

Céc phuong phdp tinh lin -::ﬁa_ méng dat trén nén hén hep dat - coc vat
iau roi nhu 12 nén tuong duong ddng nhat c6 t¥ 18 gidm 46 lin R nhu sau

S
-3
rong dé6 S, - d6 lun ciia nén hén hgp d4t - coc vat ligu rai
S, - 46 lin cia nén d4t chua cdi tao.

{5.18)

Design By haughtycool
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Phudng phédp Céng thils - Téc glé
' 8y =m, (p.a)H
.Cén bing  To— I Aboshi 1979
g 1‘1'.{!1 .-"_.IJEI‘ ;
y | d+fa
—=140 -—L——J
R (#,), F(p.a) -
Prieba 1976 ' L. .. :
[z Tu-ai-a 2 4o 'EP]
a)= ky ). = 3
Ok el e OB [45 %
. 2
S, =RH(1-p2Y 1- L |2
e ( }[ 1-p? ]E Van impe va de
Tudng vat lidu rdi s . Tous
N o eefr, :
R r{n.mf.u. E]_

Ty lé giam dd lim R =-Si
Sﬁ

S, - do lin cia hén hop 44t va hé coc

S, - d6 lin cia ddt chua gia cf
Vi du 5.4. Mot tdi phan b8 déu p = 100 kN/m® tdc déng 1én mit 16p sét yéu
" e6 gia c6 hé coc vat lidu rdi, dudng kinh coc D = 0,4m, bd tri cdch déu
S = 1.6m theo ludi & vudng. Thi nghiém hién trudng cho hé sé tdp trung
dng suit 1a n = 7. D3 kin cta 16p nén sét yéu sau gia cd 14 bao nhiéu? Néu
lép sét yéu day 20m c6 module bién dang E = 1600kN/m®.
Gidi. Ty dién tich thay thé&

2
a, =l 2| =0.906| 22| =0.057
233 S 1.6 |
dp lyc tde dong lén dat yéu xung quanh hé coc _
- o S 100
©l+in-Da,] T [1+(7-1)0.057]

=0,745x100 kN/m*

dd ldn khi khéng c6 gia c§
Sf —_-%G' H

S = (0,8/1600)x<100x20 = 1m
d6 lun sau gia cd

5, =%(MEG)H (5.19)

Design By haughtycool
S = (0,8/1600)x0,745x100x20 = 0,745m
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Quan diém thu hai cho ring coc vat liéu rdi 1A mét bién phdp nhim
gidm hé s8 réng cia d4t nén bang cdch déng ong kin ddu vao nén d4dt va dé
cdt ho#c d4 ddy Sng trude khi nit ng 1én. Qué trinh déng éng lam cho d4t
nén bi l&n chait va vit lidu r&i sé& thay cho thé tich cla éng. Ciing c6 thé si
dung nhilmg k§ thuit tuong tu dé dua cdt ho#c d4 vun vao nén ddt nhu nd
min tao 16 tréng. Vi ky thuit déng éng lam gidm hé sé rdng nén chi pha
hgp cho cdc loai d4t chju tdi kém trén muec nude ngdm nhu cdt réi hodc dat
hoang thd. Con vdi nén sét yéu bao hda nude c¢6 d6 tham bé, khi déng dng,
hé s6 réng cha ddt nén chua thé gidam, do nudc trong 16 réng khéng kip
thodt di, nhu vdy gdn nhu khéng cé hién tugng l&n chat d&t va phuong
phédp nay chinh 14 phuong phdp thay thé bling déng 6ng da gidgi thiéu trong
phén trén.

Céng viéc tinh todn coc cdt theo quan diém nay bao gdm chon loai &ng,
thiét bi dua 8ng vao nén dat, chon hé sé réng nén chat e,. ma thiét bj trén
cé thé dat duge theo dac tinh cia dit nén, tinh khodng cdch cde coc cdt tir
hé s6 nén chat da chon. '

H¢ s6 réng nén chdt e,.

Trong nén cdt, gid tri e,. ¢6 thé chon theo biéu thife sau;

e = Cmay —IN @y = Conis) (5.20)

Dd chat tuong doi c6 thé dat duge bAng thi cong déng 8ng tao coc cat
D = 0,7 hoac 0,8,

Cnr = Cpue =107 — 0,8)f 0k — Cotin ! (5.21)
VOi .01, €min 140 lugt 14 hé sd réng ¢ trang thdi roi rac nhat va trang théi
dic chde nhét cda nén c4t.

Trong nén sét, trén muc nudc ngdm hé sd réng nén chat cé thé chen
theo dudng cong nén ép e-p, ing véi p = 0,1 MPa. '

p=0.1MPa P

Hinh 5.9: Cdch chon e, nén ddt sét yéu
Design By haughtycool
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Phuong phédp nay thudng duge sit dung cho nén dft dép trén muc nude
ngdm véi h¢ coc cdt ¢6 dudng kinh ‘nhd, tir 10cm dén 20cm va duge thyc
hign thi céng cho céc cdng trinh cé-tdi nhd. Trong trudng hgp nay khong
thé st dung coc g8 nhd duge vi thidu véng myc nudc ngin:

Khu vuc edn nén chqt |

Khu vye cén nén chiit 1a toan by nén ciia méng, vdi kich thude méng 12
a va b thi khu vuc cAn nén chat c6 thE chon nhir sau

F, = 1,4ba + 0,4b) (522

Khoang céch giita vcﬁc coc cdt. |

a) Coc bd tri theo ludi tam gidc .

E'ESE V3 g2_n D o

S SV - . (5.23)

I+e, I+e,,

hoéc khoang cdch céc coc c4t trong ludi tam gide dé dat e,

. §=0.952D |-1F% (5.24;
€, = Cpe
b) Coc bé tri theo ludi & vubng
,5'9 Sz__fll: DE
- . W (5.25)
I+e, I+e,,

hodc S=0.886D ’ ol
2, —Cpp

Sau khi nén da dugc nén chiit biing coc cit edn khéo sdt dia chit cong
trinh trd lai dé€ xdc dinh cdc dic trung ciia d4t ndn méi. Cong vige thidt k&
nén 8¢ dya vao cdc déc trung mdi ciia d4t sau khi déng coc cdt.

5.3 ¢ BAT VOI - COC BAT X1 MANG

V@i d4t y&u 12 bin sét va bin 4 sét c6 49 thdm kém hon 10° co/s kha
néng ing dung coc v4t lidu r&i khong hidu qud vi dat khong nén chat duge
trong qud trinh thi cbng, vi nudc-trung 13 rbng ciia bim rét khé thodt di dé
16 rdng c6 thé gidm nhé lai. Mat khdc, v4t lidu rdi c6 thé bj chim dédn trong
bin nén khéng giit duge hinh dang coc sau khlt.ln cong. Trong trutmg hop
nay cdc nghién cdu cia Thuy Dién, Phdp, Y, Nhit, Thdi Lan, M¥,... cho
thdy coc ddt trén vdi ho#ic dAt trdn xi m#ng rét hiu hidu trong viéc gia

tang sdc chiu tdi va gidm 46 lin cda nén d4t.
Design By haughtycool
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Phuong phdp hinh thanh coc trén dat véi véi séng hoac véi xi miAng
nhd vao thiét bi khoan gém hai ho#c ba ludi khoan quay nguge chiéu nhau
(H.5.11) trn déu dA&t vdi cdc vat lidu két dinh nhu vii, hode xi miéng
pozuland hay xi m#ng portland. Buée ddu, khi cdc ludi khoan di xubng dat
bi khoan ¢6 chiéu huéng di 1én va k&t csu dat bi phd va cho dén dj sdu
thiét k&, bude thd hai 1a phun vat liéu lién két qua rujt cdn khoan rdng
dén phdn ddy hd khoan va bt ddu trén ddu; bude thd ba 12 trén déu tung
khodng coc nhat dinh 0,5m dé&n 1m; budc 4 la tdc dong ddm chat phén da
tron (nhu trong H.5.10). Qud trinh ninh két hdn hgp d4t-véi hodc dat-xi
méng s& phdt nhi¢t mét phdn nudc xung quanh bi hit vao do qud trinh
thiy qud, mdt phdn khéc bi béc hoi do nhiét. Hién tugng nay lam d4t xung
quanh coc tang dé bén hon trude.

Vatiigu

b i 1l Pbhun vat ligu Tron déu ddt <7, Tran adu va
L Tﬁl Khoan ph& k&t ™I ° yan kgtvatron . vavatiguten | Iﬁ .:Eam chat
T cdu ast ' vdi dat B

Hinh 5.10: Quy trinh tgo coc ddt trén vdi vbi hode xi mang

Design By haughtycool
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Sau théi gian ninh két ddy du, kh&i dat duge trdn vai vat lidu lién két
hinh thanh mét cdy coc: myt thén, hai, ba than tuy theo loai ludi trén nhu

H.512.

Hinh 5.12: Dang coc ddt trén - voi vg xi m.:‘[uF sau thai gian ninh két
Design By haughtycoo
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Coc d4t tron voi — xi ming 14 loai coc mém cé d§ f.li'ng‘ tﬂng lén tir vai
ba chuc l4n dén 100 l4n so vdi dat ty ‘nhién. Tuy nhién, hén hgp dat véi -
xi m#ing s& dat tot nh&t chi vdi mﬁt ham lugng tdi thugn cla chédt két dinh.
Do vy, phéi tién hanh hét sic than trong nhidu thi nghiém trong phong
dé xdc dinh ham lugng t8i wu d6 nhim huéng ddn cho hién trudng.

V6i 44t yéu Nha B2-Cdn Gid (Tp 'H8 Chi Minh) c6 thanh phén hat: 24,4%
cét min; 53,6% hat bit (silt); 20% hat sét; ha ¢ rdng e = 2,75; ty trong hat
2,52; lyc dinh khéng thodt nuéc ¢, = 5 kN/m?*; d pH cia nuéc trong dit 1a 6,02
duge tién hanh lam thi nghidm trdn d&t v6i vai vA xi ming rdt nhidu ty e
khéac nhau cho thdy ham lugng hén hop chét két dinh t& wu khoang 9.5% so
v6i trong luong khd. K&t luan nay phi hop véi cdc két luin nhidu nha khoa hoc
khéc, chdng han két luan cia D.T Bergado (véi dat sét y&u Bankok ty 18 véi ti
wu la 5% - 10% so véi trong luong khé cia dit), két lufn cia Bé mén Pudng
Trudng Dai hoc Xay dyng Ha Ngi: vdi dit sét ding trong xay dung mat duding
1a 12% - 14%, két luén ciia Bengt B Broms: Déi véi bun sét dé 4m 100 - 200%,
ham luong véi séng t8 vu 1a 10 - 12%...

Vdéi bin sét yé&u Nh& Be- Cein Gid, ban dau c¢o de am 109%, ham luong
hiu co 22,2%, d6 pH =. %02 ueru gia c5 4.5% voi + 4.5% xi mang thi site
chiu nén cé né hong (ot truc) q. = 186 kPa - tang 1én khodng 20 ldn, sau
28 ngay dudng ho. Bién :d'i_mg_ ti:ﬂilg_ d6i khodng 1.8%, mé dun bién dang
10 Mpa. Hiéu qua ola vidc gia cd la rd _rét-.' Ching téi cing da tién hanh
nhiéu méu thi nghiém véi 46 pH khdc nhau va nhdn thay d¢ pH c6 dnh
huéng dén hiéu qua clia vide gia cd. D pH gidm sé lam giam dé bén cda
d4t gia c§. Ban sét y&u ban ddu c6 d6 pH = 6.18 dugc sdy kho bdng gi6 &
nhiét dé 60°C, trén ddu theo ty 12 1 Kg dét khé + 108g vdi + 108g cement.
Sau d6 trjn thém 800ml dung dich H,SO, loding c6 néng d¢ khéc nhau. Loai
d4t ché€ bi nay s& c6 4) 4m 1a 80%, ham lugng chat két dinh si dung 12 6%
vdi + 6% cement so vdi h.'qmg lugng dm cia d4t. Sau khi dudng hé 3 tudn,
cudng do nén nd hdag cda’ méu gidm ti¥ 326 kPa ung véi pH = 6.18 dén
201 kPa tmg véi pH = 4.29, chénh léch 1.6 14n. Khoang chénh léch nay sé
cdn gia tang theo théi gmndtﬁng hé mdAu. Tuy vdy, sdic chiu nén cé nd
hong (mét truc) q, ciia méu ch& bj c6 dy pH thdp nheng cing cdn 16n ddng
k& so véi site chiu nén cé \nﬁ h&ng (mdt truc) bah dédu g, = 10 kPa cida bin
sét y&u c6 49 dm 80%. =

Két qua nghién a‘ln {n.!im 2000} cho thﬂ.'}' khﬁ niing dng dung céc loai coc
dat - xi mAng - voi trdn sAu cé thé dng dung trong cdc vimng dat bin y&u c6 he
sd tha&m bé khdng ding dung dugc cdc loai coc vat lidu rdi nhu coc cét, coe d4.
Xét theo khia canh kha nang chiu tdi cha vat liéu hén hop dat — xi méng-voi.

Design By haughtycool
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Vé phuong dién tinh todn cé thé sit dung nguyén ly tinh coc ma sdt cé
stic chiu tdi“theo vit liéu bé hodc tinh theo nguyén 1y coc vat liéu r&i theo
phumng phdp thay thé.

- Pham vi dng dung loai coc nay (H.5.13):

- Chéng trugt cdc médi dde, sudn déc, by séng, sudn nii hay bi sat 14.

- Chéng trugt chin nén dudng ddp cao.

- On dinh nén dudng quéd yéu.

- Nén kho, nén xudng trong khu vuc y&u khi chiu tdi s& bi odin lin lén
rdt khé sita chita.

- Chéng lin dudng vao cdu trong khu vuc nén yéu dén quéd yéu.

- Chéng lin khu vyc cum dén cu trong vang dt yéu bi ngép la dinh ky
nhu ¢ déng bling séng Citu Long. -

- Nén cdc céng trinh nhe trong ving dat yéu.

Mot phuong phdp tao coc xi mang trong dit blng phuong phdp phun
vita xi mang 4p luc cao trong nén dit yéu dé tao coc chiu tdi biing ma s4t
gin tuong ty nhu coc ddt trén — véi — xi mang duge gidi thiéu nguyén téc
thi cong trong H.5.14.

Mat trugt

.Nén duding yédu

sosRiai : VT ' Nha kho
va cOng trinh nhe

Hinh 5.13: Cdc truong hop ung dung coc ddt trén véi — xi mang hidu qud
Design By haughtycool
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Hinh 5.14: Coc duge tao bdng phuong phdp phun dp luc

5.4 GIA TAI TRUGC

b§ lin cia coéng trinh do bién dang nén cé két cla nén dat 1a sét yéu
hodc cat roi thudng gdy ra nhimg hu héng nén méng va cong trinh. Dé
gidm nguy co nay ngudi ta thudng dp dung bién phap gia tdi trén nén d4t
dé tao d§ ldn trude rdi do téi di va xay eéng trinh.

Bé&i véi nén cdt roi do ¢6 tinh thdm nude manh hoac dat x6p trén muc
nude ngdm, nén dj lin dudi gia tai, trude dién ra nhanh chéng trong vong
vai tudn 1é& hodc nhidu nhat I vai thdng. Trong khi d6, nén sét yéu th&m
nudc kém nén théi gian lin do cd két dudi tde dong cia gia tdi c6 thé kéo
dai dén vai nam tham chi vai chue nam. Trong trudng hop nay, dé mnit
ngdn thdi gian ¢§ két, cde thiét bi thodt nudc thing ding nhanh thudng
duge sif dung k&m theo nhu: giéng cdt, rdnh c4t, bde thadm, coc ban nhya, ..

Gia tdi trude

Gia tdi thutng duge ding trong kj thuit nén méng 1a nh¥m lam cho
nén d4t yéu'ldn trudce, d4t nén sé gidm d) rdng tuong Ung véi tdi gia tang
trén mét d4t, sic chiu dl;lilg sé gia tAng. Vén d& cda bai todn la chon gia tai
sao cho phi hgp vdi dp lyc cdng trinh tde ddng lén nén trong tudng lai va
du dodn cdc bién phdp thi cong thich hop.

Véi dat roi va dit y&u khéng bao hda nude thoi gian dat dé lun 6én
dinh s& ngén. .

Vi dat nén yéu la d4t loai sét bao hba nudc thi thai gian lin sé phq
thude vao tée dd ¢ két thim.

Phuong trinh vi phan <& két th&m theo phuong t.hﬁng dhmg |
du_o du |
ot " azz Design By haughtycool
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Hinh 5.15: So d6 phdn tdn dp luc nuwdc 16 réng theo thoi gian do c6 két
Gidi phuong trinh vi phin c6 két thdm trong trudng hgp trén vdi céc
diéu kién bién nhv sau:

- Tdi phan b8 déu kin khdp gdy ra gia tang ung sudt thing ding
6, = 0,, khoéng d8i theo chiédu sau.

- Néu 16p sét bao hda cd két thdm, dit trén nén cimg th&m nudc, qud
trinh ¢8 ké&t thodt nudc theo hai bién trén va dudi.

Céc diéu kién bién cho bai todn dudc viét :
t =0, Vz trong khodng [0-2H): u = u, = Ap, A6’ =0
t20,z=0vaz=2H, u=0

sy Xep
£ A

(cde d sdu khdc trong lép cd két Ac' = —Au)

t = oo, ¥z trong khodng [0-2H], u = 0 _

- Néu lép sét c¢6 k&t thdm dat trén nén cing khéng thd&m nudc, qud
trinh ¢d két thodt nuée chi theo mot bién trén.

Cédc diéu kién bién cho bai todn duge viét nhu sau:

t = 0, vz trong khodng [0- 2H} u=u;=Ap; Ao’ =0

t20,z2=0,u=0

du
=2H, —=0
& %

(cdc 49 sdu khéc trong 16p cd két Ag’= -Au)
t = e, Vz trong khodng [Q2H] -y =0
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L&i gidi ¢6 dang

oH
=wa I N . Im 2 . RT _Cuzt 2ﬂ2
u[z.n=2{—ﬁjﬂj sin SH dz] sin EHZHP{*._;‘-I}EFJ

n=f 0
hoéc
. [ Mz 2
o = Z[ﬁ““("ff}]’ o
: 3 '
Vi M =.E{2n+1'}
8 C,t .
va nhén té thoi gian T,.= o (5.27)
Vi qud trinh c6 két dién ra theo sy phan tdn nudc 18 réng thang dv,
: a . KT
nén do cd két tai do sduzla U, =—=0 = Y _ e
Oz t=we) by U

Bé- cd ket g thi."r.'t diém ¢ cla céd bé dﬁy ldp cd két cé thé viet 1a

: Inﬂu{z!]dz Iuoapd; Jﬂﬂ u(z. t)dz

UI:SS' :: = -
f== Iﬂ'ﬂ E‘[.Z‘t:m} dz Iaﬂ ap dz
o 0
Véi giad thiét a, = const, ta cé
2H 2H
Iu[z.n dz Iutz-n dz
S frp=cs 2 a2
U,=—t-=1-2 =1--2 B S W
Sl - S 248 2H) Ap I: M2
! J.ﬂp dz ( ) m={)
o

ta nhén thdy U, = fiT,.), (Casagrande, 1938) va Taylor, 1948) dua ra mét
15i gidi gdn diing c6 dang:

U
Khi U, < 60% T, =—| —i- :
i, < = 4(1&0 (5.28)
Khill,>60% = T,=1,781 - 0,933log(100 - U,) (5.29)

Uv 0] 01 02 | 03 | 04 0.5 | 0.6 0.7 0.8 0.8 | 095 | 0.680
Tv 0 | .008 | 031 | 071 | 126 | 197 | 283 | 403 | 567 | .B48 | 1.13 | 1.78

Thoi gian thdm sé dat hang chuc n&m né&u l6p sét qud dﬁy va hé s6
thdm bé hon 10 em/s. Design By haughtycool



GIA CG NEN VA DAT CO COT Copyright By Facebk.cam 303

5.5 GIA TAlI TRUGC KET HQP THIET B] THOAT NUGC THEO PHUONG
BUNG (GIENG CAT; BAC THAM)

D& rit ngdn thdi gian lin, cdc thiét bi thodt nudc thudng duge sit dung
nhy: gi€ng cét, ranh c4t, bac thdm, .. Lic nay, qud trinh tho4t nude do 4p
lte nuée 18 réng thing du 5& chi y&u hudng vé céc thi&t bj thd&m va phén
nhé vdn thdm theo phuong ding, phuong trinh cd ban dién td hién tugng
cd k&t nay la phuong trinh vi- phdn ¢6 k&t th&m ba chié.u ¢6 dang

2 22, 32
X0, L840, T8 +C, 5
ot 7 ox? oy> nz
Gia tai nudc
A\
\ .
Ldp thoat nudc
- ‘...:;.:::::f:::::-:;::;:.::::{:::::.:::::.:::::::.:::::-:::;;.; .::
Thidt bi thoat
: L7 nude th&ng diing
£

Hinh 5.16: Gia tdi trude va giéng cdt
So dd gia tdi trude phﬁ" hqp cdc thiét bj thnét nudc tuong Wng vdi he
toa 49 tru va phuong trinh trén tré thanh

2 2,
u_ e (au ”“]w u

ot a? ror| Fal?
gém hai thanh phdn
| u_p (3% 1
i & el dm én 4]
> C,,[ _ rar]phduth xuyén tdm
3u_o Uy in thdm thing ding
of "ar’

Design By haughtycool
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P = W HP T =1 el Lok
CUPYTIYNmU Dy T"UCCTUN.CUTTIT

RETE R i
Phan ap
L A L e e Aot bt e e e R s e e
T AL s i i oy 1 g i, e, 0
i i g sy P e g e
oo i g s g g
i - h - EH apfiagfag®
. e 3 = oo
bty A b o o no -,:,E
e i P PP
......................................................................... A R P Ta Ty am gy by Py e A e e ke AT L b
........................................................... T T T T T e e L L

nudc

Hinh 5.17: So dé gia tdi trudc két hop thiét bi thdm ding la giéng cdt

Hinh 5.18: So dé thodt nudc “gia tdi + giéng cdt”
Design By haughtycool
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Gidi cGa Carillo (1942} cho 48 cf két téng hop U,, cia thdm ding U,

vd thdm ngang U, .
U,=1-(1-UNl-U) (5.30)
trong dé U, - d6 cd ké&t theo phuong diing _
U, - dd cd két theo phuong xuyén tdm vé cdc thidt bj thoit nudc

Barron (1948) gidi tim U, , vdi hai diéu kién bién

- Mt 16p nén cd két ngam vao ddy céng trinh nén dng sust khong déu
va bién dang ditng déng déu :

- Bi&n dang ding ddng déu, ing suit tuong ding khéng déu.

Véi didu kién bi&€n dang ding déng déu, cdc didu kién bién dugc viét:
» U; = const
- Trén mat bién va trong thiét b1 thodt nuéc r < r,; u; = 0

- Tai bién ving dnh huwéng r =R = e ={)

or

X =oa
U =1- 2 : 4:!’1{111 —— exp(—4a’n?T,,)
G o’ (n 1)[ Uﬂ{um ~Uj m}}

hodc trong didu kién 1§ tuéng, dit nén xung quanh cdc thidt bi thodt nuée
khong bi xdo tron va thiét bi thodt nude khong cé sidc can th&m, thi:

8T,
U =1- Sutind 4 (5.31)
’ Eﬁp[ FWn}] -
n? 3n?-1
trong dé Fin)= Lnin)- (5.32)
& n®-1 4n*
vdi rl,=E (5.33)
r

R - ban kinh ving dnh hudng cia thl.é't bj thodt nudc béing nia khodng
cdch hai thiét bi thodt nude.

r - bdn kinh tuong ciia thiét bi thodt nudc.
Ui = Jia) Yo - Yila) J(a
Un(em) = Jolan) Yo(a) — Y.(om) J (o)
trong dé J,, J; - ham Bessel loai mdt, bfc 0 va bdc 1
Y, ¥, - hAm Bessel loai hai, bdc 0 vA béc 1
o oz - cin 88 cdc ham BesseBthdantycool
Ji(om) Yo - Yiiom) J () = O
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Ta

00 005 010 015 020 025 030 035 040 045 050 055

20
""q\\\
n=40
a8 \\\I [, ""‘h,\\ \
. I'I=ED. .'.""-..h_
= \q“'--..__
N ~
n=5 ’
100
Biéu d6 quan hé Ur va Tr
Gid tri U, theo T,
Tr Ur
n=5 n=10 n=15 n=20 n=25. n=30 n=35 n=40

0 0 0 H 0 0 a 0 0
0,01 D,0819 | 0,0494 { 00,0398 | 0,0349 0,0318 0,0297 0,0281 0,0268
0,02 0,1571 0.0664 0,0780 | 0,0685 0.0626 0,0585 0,0554 | 0,0528
0.03 0.2281 0,1411 0.,1146 0, 1010 0,0924 0,0864 0,0819 0.0784
0,04 0,2894 | 0,1835 | 0,1488 | 0,1324 | 0,1213 | 0,1135 | 0,1077 | 0,1031
005 | 03476 | 0,2239 | 0,1837 | 0,1626 | 0,1493 | 0,1388 | 0,1327 | 0,1272
0,06 0.4010 0,2622 0,2161 0,1818 0,1763 0,16854 '| 0,1571 0.1506
0,07 0,4501 0.2987 0.,2473 | 0,2200 | 0,2025 0,1901 0,1808 | 0,1734
0,08 | 04951 | 0,3333 | 02772 | 0,2472 | 0,2279 | 0,2142 | 0,2038 | 0,1955
0,09 0,5364 0,3663 | 03060 | 0,2735 | 0,2525 0,2375 | 0,2261 0.2171
0.1 05744 | 03976 | 0,3336 | 0,2088 | 02762 0,2601 0,2479.] 0,2381
0.2 0,8189 | 0,6371 0,55659 | 0,5083 | 04762 0,4526 | 0,4343 | 04196
0,3 0,228 | 07814 | 0,7040 | 0.6552 | 0,6209 | 0,5850 | 0,5745 | 0,5578
0.4 0.,9672 0,8683 0,8028 0,7682 0,7256 0,7004 0,6800 0,6631
0,5 0,9860 | 0,9207 | 0.8686 | 0,8305 | 08014 | 0,7783 | 0,7593 | 0,7433
0.6 0,9941 0,9522 0,9124 0,8811 0,8563 0,8360 0.8180 08044
0.7 0,9975 0,8712 0,8416 0,9166 0,8960 0,8786 0,8638 0,8510
0.8 0,9986 | 0.,6827 | 0.9611 0,8415 0,9247 0,9102 D,8976 | 0,8885
0,8 0,9985 0,9896 0,9741 0,9560 | 0,9455 0,9336 0,9230 | 09135

1 0,9998 | 0,9937 | 0,985%9] W 9749" o606 | 0,9509 | 0,9421 | 0,9341
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Bdng gid tri T, theo U,
_ T
n=5 | 10 15 20 25 30 40 50 60 80 | 100
0,006 | 0,010 | 0,013 | 0,004 | 0,016 | 0,017 | 0019 | 0,020 | 0,021 | 0,023 | 0,025
0,012 | 0,021 | 0,026 | 0,030 | 0,032 | 0,035 | 0,039 | 0,042 | 0.044 | 0048 ) 0,051
0,019 | 0,032 | 0,040 | 0,046 | 0,050 | 0,054 | 0,060 | 0,084 | 0,068 | 0,074 | 0078
0,026 | 0,044 | 0,085 | 0083 | 0,069 { 0,074 | 0,082 | 0,088 | 0,082 | 0101 | 0,107
0,034 | 0,057 | 0071 | 0081 | 0089 | 0096 | 0,108 | 0,114 | 0,120 | 0,131 | 0,139
0,042 | 0070 | 0,088 | 0,101 | 0110 | 0,118 | 0,131 | 0,141 | 0,149 | 0.162 | 0,172
0,050 | 0,085 | 0,106 | 0,121 | 0,133 | 0,143 | 0,158 | 0,170 | 0,180 | 0,196 | 0,208
0,080 | 0,101 { 0125 | 0,144 | 0,158 | 0470 | 0,188 | 0202 | 0214 | 0232 | 0246
0,070 | 0,118 | 0,147 } 0,989 | 0,185 | 0.198 | 0,220 | 0,236 | 0,250 | 0291 | 0238
0,081 | 0137 | 0,470 [ 0195 { 0214 | 0230 | 0255 | 0274 | 0290 | 0,315 | 0,334
0,004 | 0157 | 0197 | 0225 | 0,247 | 0,265 | 0204 | 0,316 | 0334 | 0.363 | 0,385
0107 | 0.180 | 0,226 | 0,258 | 0,283 | 0304 | 0337 | 0362 | 0383 | 0416 | 0441
0,123 | 0,207 | 0,259 | 0,296 u,azs 0348 ] 0,386 | 0415 | 0439 | 0477 | 0,506
0,437 | 0231 | 0,280 | 0,330 | 0362 | 0,389 | 0431 | 0,463 | 0400 )| 0532 | 0,564
0,62 | 0,273 | 0342 | 0391 | 0420 | 0,460 | 0,510 | 0,548 | 0579 | 0629 | 0,668
0188 | 0317 | 0397 | 0,453 | 0498 | 0,534 | 0562 | 0636 | 0673 | 0,730 | 0775
0222 | 0373 | 0467 | 0534 | 0587 | 0,629 | 0657 | 0750 | 0,793 | 0861 | 0,914
0270 | 0,470 | 0567 | 0,649 | 0,712 | 0,764 | 0847 | 0,911 | 0,963 | 1,046 | 1110
0,351 | 0500 | 0,738 | 0844 | 0926 | 0,994 | 1,102 | 1,185 | 1,253 | 1,360 { 1,444
0539 | 0907 | 1,135 | 1,208 | 1428 | 1528 | 1,693 | 1,821 | 1925 | 2091 | 2215

£

glgle|z sl izigle |0 |claala e v 8]a 3]

Vi dg 5.5. Ngudi ta ddp mét 1dp cdt déu kin khdp tao mjt dp lufc nén trude
Ap = 115kPa Ién trén 16p sét ddy 26 m c6 cdc dédc trung saw

Do = 0,21 MPa; H, = 6m; C. = 0,28; e, = 0,9; C, = 0,36 m®/thdng
Nén 1a 44t sét cd két thudng (NC) '
a) Tinh téng d§ lin do cd két so cp
b) Tinh d6 lin do c8 két s0 cdp sau 9 thdng

¢) Tinh 46 lin do c& két so cfp sau 9 théng khi cé b tri gi&ng cét bdn
kinh r = 0,1m, cdch khodngd = 3m va C, = C,,.

Giai

Phén a
Téng d6 lin do c8 k&t s c4p

C Py + 4D, 0,28 [2Iﬂ+115]
=_t_H i Ll P 61 ——
G ’lag[ Po ]-1+0,9 8" 210

= 0,1677Tm 221675y phtycool

S,

-1

Phédn b
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C,t _ (0.36)9)
H2' - 3}.'
Phén ¢

T, = =036 :}UH=E?%=SJIS$S;=112,4M

n=d/2r=3/02=15 = T = Curt'= (0,36)9)

= 0,36
D} @372

n=15
{’I;. =0,36
Véy theo Cafillu
Up=1-(1-U,XI1-U.)=1-(1-0,67)1~0,77) = 0,924 = 92 4%
St =924% 8 = 92,4% 167,7 mm = 155 mm
Bde thdm

}::»U,.=??%

L J_ i bTalin'::lﬂ
|
- WVing diy
d. nguyin dang
1 | O |
. -~
- 5 -

Nam 1979, Hansbo cdi tién 18i gidi ctia Barron dé€ si dung cho cde
thiét bi thodt nudc ch& tao sfn nhu: bdc th&m, ban nhya thém,... Phuong
huéng cdi tién 1a nhdm xét dén mic d§ xdo tron cia d4t xung quanh thist
bi thodt nudc thing ding va sdc cdn cda thdm cia né. Biéu thie céx tién dé
c8 k&t theo phuong ngang cé dang

8T,
U =1~ - 5.34
; axp[ 7 ] {5.34)
T, =[%ﬂ (5.35)

khodng cdch giita cdc thiét bj thodt nuée D, thudng dugc xdc l4p nhu sau
D, = 1,13 S (so d4 hinh vuéng)
D, = 1,05 8 (so 4 hinh tam gidc déu)
S - khodng céch gila céc thist bdthedkypudce.
F=Fhn)+F,+F. :
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v6i F(n) - bigu thi hidu qua do khodng cdch cde thiét bi thodt nudc
F, - bi%u thi hidu qui xdo trdn cda dit xung quanh céc thiét bi thodt nuéc
F, - bigu thi higu qud sifc cdn thdm eGa cde thiét bj thodt nudc.

Hinh 5.19: M6t loai bde thdm

F{n}=Ln[%}—g— (5.36)

k d
e -3 I ] : 2k
j;, —[[ g ] I}Ln[ } (5.37)

trong d6 d,, - dudng kinh tuong duong cia thiét bi thodt nudc
2(a+b)
n

N#am 1979, Hansbo dé nghi biéu thitc tinh d,= (5.38)

véi a - bé ring; b - bé day ciia thiét bi thodt nude.
Hansbo sau nhidu nghién citu thyc t&€ da d& nghi bifu thic tinh dudng

“‘;b’ (5.39)

v6i d, - dudng kinh eda d6i bj xdo trjn két cdu d4t xung quanh bfc thdm
k. - hé s0 thdm theo phuong ngang cia dait trong ddi bi xdo trn két ciu

F.=n Z[L—Z}k—" ' (5.40)
' %’esign By haughtycool

kinh tuong duong nhu sau d,, =
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vdi Z - khodng cdch tit miit d4t d&n chd k&t thic thodt nude.

qw - khd nang thodt nuée khi gradient thiy lyc bing 1

Gia tdi trude thudng duge k&t hop voi cdc loai thi&t bi thodt nudc dé
rit ngdn duge thoi gian cf két thdm cia sét y&u, Sau khi dt nén da nén

chat dudi tde ddng ciia gia tdi vén dé con lm I& tjnh todn sic chju dyng cia
d4t nén va d§ lin cdn sét lai cho céng trinh. -

-

Hinh 5.20: Cdm bdc thdm vdo nén sét yéu

Cé hai khuynh huéng r& rét trong qud trinh gia tai. Mot 12 gia tdi mot
l1dn k&t hgp vdi bé phan ép gid dn dinh by d4t gia tdi. Hai 1a ddt gia tai
lam nhidu giai doan, méi giai doan phdi ch¥ cho sife chiu ciia nén d4t tdng
l&n thich hop véi tdi cdn ddp 1én mit lép dat yéu.

Ehuynh huéng 1 thudng duge sit dung cho nhitng céng trinh cdn nhanh
chéng hoan thanh va diéu kién ring rii cda cdng trudng.

. Khuynh hudéng 2, duge sit dung trong nhimg didu kién nguge lai.

5.6 GIA TAI TRUGC BANG PHUONG PHAP HUT CHAN KHONG

Trong qud trinh gia tdi trude, c6 hai vdn dé khé khin phét sinh:

- Do dfit y€u nén khu vyc chén khéi dit d4p gia tdi hay bi trugt, d4dn
dén ho#c phdi st dung phén dp chodn rit nhidu dién tich, ho#ic phai gia tdi
timg cAp tén rat nhiéu th¥i gian.

- Chi phf van chuyén dét d&n dép lam gia tdi, sau d6 lai phdi v4n chuyén
di phén con du, hon nita gid thanh mua vt ligu gia tai cing rdt lon. -

Mt phuong phdp cé thé khie mhusyegoonhuge diém trén 1a phuong
phédp gia tdi biing hit chan khong (H.5.21).
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Bam il chdn khdng

Nién cdt
M;"L,':ﬂ"::ﬂ e ::::" Ldp tham Ongnhuacéd ducibnhd | 4, car gdp Lép vai nhya
T:Iunﬂ ﬂi:hﬂh::mnna Lois okt nute hoang ." ngang cach khéng khi
T | ay
______________________ o i chén khong

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

Thiét bj thod! nude ding ' Tuding thim xung quanh
{béc thép, gifng cét) _

Hinh 5.21: Nguyén ly gia tdi trudc phuong phdp bdng hut chdn khéng

Nguyén 1y hoat dédng cia phuong phdp gia tdi trude bing hit chén
khéng 14 néu céch ly duge m#t dat vdi 16p khéng khi bén trén va hit chan
khéng khu vic cé l4p, trong khu vire nay 4p luc trong 16 réng gdm dp luc
khi va 4p luc nude sé ha thip, (ing suat hiu hiéu gia ting lugng tuong img
gdy bién dang co khdi dat, mat dat lun xuéng. Nhin géc canh khde, toan

khu vue bi ha dp Iwe 16 rong chiu mdt d4p luc nén bing véi trﬂng fugng cot
Design By haughtycool
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khéng khi tuong ing vdi ty 1& hiut chan khéng, néu nhu hit chian khéng
duge 80% thi dp luc nén tuong Ung véi 80% trong lugng cét khéng khi tie
1a khodng 80 kPa.

Vi do dp lyc khi trong 18 rdng gidm gidng nhau theo moi phuong nén
trong khai dat bi hit chdn khéng khéng xu4t hién ung suit léch nén khéng
¢6 hién tugng trugt & khu vue bién chiu tai.

Diém loi thé thet hai la khi t4t mdy hit chén khéng dp lue nén sé bién
maét, khéng tén chi phi don dep vat liéu gia tdi nhu phuong phdp gia tai
truyén thong. -

. Bat lgi cia phuong phdp hit chan khéng 14 lugng nude tir khu vue xung
quanh sé& thdm vao viing ¢6 dp luc 16 réng thap, didu nay ddn dén lugng
nudc bom sé 16n hon nhidu ldn d8 gidm 18 réng khu vyc cdn nén chit. Dé
khic phyc hién tugng nay cé thé€ lam mét tudng bao xung quanh khu wuc
cdn gia tdi trude vdi vat ligu kiém tra dj th&m.

q ¢

!

-

‘]
m 9y
\
\

T e = S

o)

R e Sy |

S e e

o

e S e

e

Lnp

Hinh 5.22: Cdc I§ trinh ing sudt itng gia téi trude
Design By haughtycool
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Néu gia tdi trude biing cdch chat tdi théng thudng, 1§ trinh dng suft
tai mft diém trong nén d4t y&u di tir A dén B theo 1§ trinh khong thodt
nuée. Réi hién tugng cd két thAm gidi tda &p lue nude 18 réng thang du, 10
trinh ing sudt theo doan BC, diém cudi cia 1§ trinh BC s& trung véi diém
D, 1a 1§ trinh AD, 1§ trinh thodt nudc tuong dng do gia tdi trén mat. Néu
lugng gia tai 16n, B s& cham dudng gidi han va diém khéo sdt tuong ng sé
bi ph4 hoai déo. '

Trong khi dé, néu gia tdi bdng hit chdn khéng, khong xuat hién iing
sudt léch nén dj léch dng sult ¢ ludn ludn biing khéng, 16 trinh dng suat
tuong (ing sé 13 doan thdng AE. Mat khic, do ung sufit hiu hidu tang déu
theo moi phudng nén d4t nén sé co lai theo moi phuong, hé sd réng cia d4t
gidm nhidu hon, hidu qué ciia gia téi cao hon.

Trong H.5.22 ¢6 truc tung 'dién ta ng sudt léch ¢" = ¢ = a7 - oy, truc

hoanh dién t4 ung sudt trung binh p'va p= “1+ﬂ§+ﬁs_=m +32n:rE

con duge

goi la ’ng sudt thiy tinh hay ing sudt cdu.
Dusng CSL la dudng trang thdi téi han, trong mit (p,q) dudng CSL
suy tir diéu kién cdn bing ph4 hoai déo cia Mohr-Coulomb, c6 dang
g =Mp
6sing’
J-sinQ’

Con dudng CSL trong mit (v, Lnp hay e-Lap) 1a 1§ trinh trang théi
bién dang tdi han tuong ing véi 1§ trinh CSL trong mat (p,q). Luu y, dé dé
dang cam nhdn ehiing t6i phdi cham dén sai. sdt khi skt dung phép chidu
don gidn 4 tryc p cda mgt (p,q) lén truc Lnp trén mat (v-Lnp),

Ky hiéu v - thé tich riéng cla d4t duge dinh nghia v = 1 + e.

V& 19 trinh c6 thodt nude AD do gia tdi truyén théng bling cdch chét tdi
trén miét, s& cé cong thiic tdng qudt 1a.

trong dé M= (5.41)

Néu goi hé 88 4p lyc ngang 14 K,, tic 13 K, = :f =%
' W I
T dinh nghia
g'=q=0;-0%
o'+ 20"
p=—i—tzp-yu
3
31-K,)

Dé dang suy ra ¢'= T p' 1a 1§ trinh dng sufit tuong {ng vdi thi

Ddésign By haughtycool
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nghiém nén cf ké&t trong hip nén cimg.

5.7 NGUYEN LY ¢O BAN PAT c0 cOT

P4t ¢6 cdt 1A dua v4t lidu chiv kéo (cde thanh kim loai, td&m kim loai
hodc cdc thanh vét lidu chiu kéo tdt, hay la bing cdc tdm vai dia ky
thuat,...) vao ddt dé€ khic phuc nhuge diém co bdn vén cé cia dat 1a khong
chiu kéo dugc. P4t c¢6 ct ciing 12 mdt phuong phdp gia cudng ddt nhim:
ho#c gidm bién dang dudi tdi khéng d8i ho#ic ting khé nang chiu tai vdi
bign dang 16n tvong trudng hop cdc cong trinh khéng nhay lin. Cdc vit
lidu gia cutng c6 th& chiu kéo, chiu nén ho#ic chiu udn-cdt tuy theo cdch
chon lua.

Phén loai vét liéu gia cuting:

- Lt;a,i gia cudng kich thudc nhé tinh theo iy 1€ cia hat: én dinh d4dt
nén bing nhitng chédt lién két, nhitng s¢i nhd, nhiing sgi dia ky thuit nhd,
nhimng vi dia ky thuft kich thudc nhd, .

- Loai gia cudng kich thudc 1én tinh theo ty 1& ecfia khdi d4t: coc nhé;
thanh, ddi ho#c tdm vAt lidéu dia k¥ thuit, nhimg vi cing, nhimg hdp
cumg, ..

Thuit ngit “sgi-fibre” ding d€ chi phén ti co bdn ciia cfu tric dét, ta
phin biét hai loai chi ngin (tir 50 dén 150 mm) va chi dai. Thuit ngi

“chi-fil” d€ chi t&p hop sgi xodn vdi nhau.
Design By haughtycool
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Trong xdy dyng, vat liéu duge sit dung lam sgi thudng nhét 1a nhing
vét lidu téng hop (polymares: polyestér, polyoléfine nhu polypropyléne hodc
polyéthyléne, rat it ding polyamide vi né rat nhay nudc), sgi thiy tinh hay
agi thép.

Kh4i niém “ddt c6 ¢6t” do ky su Phdp Vidal d& ra nam 1966,

Nam 1975, Binquet vad Lee da tifn hanh nhiéu thi nghiém xdc dinh
kha nang chiu tdi cia mét méng bang bé rong B dit trén nén dat cé va
khéng c¢6 thanh gia cuding nhu sau: '

ugh

d>» 2/3B

Thanh gia cudng

Hinh 5.24: Mdt trugt tiép xiic vagi mdt trén lop thanh gia cuong

Trudng hop cé thanh gia cudng duge chén sdu hon 2/3(B), va lic tai
dat gid tri gidi han @, , mat trugt xudt hién trong nén dat va tiép xic véi
mit trén 16p thanh gia cuding tuong ty nhu nén dat cé 16p dat cing.

Qg |
[ d < 2/3B I I
b)

Hinh 5.25: Hinh dang thanh gia cudng ¢é khuynh huéng bi bé gay tai vi tri
co ting sudt cdt tdo tdi cia mdng bdng

Trudng hop cé thanh gia cuding duge chén séu d < 2/3(B), mat trugt cé
khuynh huéng bé cong thanh gia cuding va ddng thdi ¢é khuynh hudng kéo
thanh gia cudng tudt khéi khét ddt 6n dinh (b&n ngodi ving can bang trugt
& hai bén méng), nhu trong H.5.27. Hinh dang cia thanh gia cutng bi bé
cong va bi kéo céing trudc khi dit ¢é dang nhu trong H.5.28. '

Khi ¢6 nhiéu hon 4 14p gia cutng va 16p ddu tién dit ndéng hon 2/3B,
c4c 16p tang cudng ndm gin ddy mong bi bé gay d vi tri tuong g vd1 ing
suat cdt 7, cuc dai. Mit trugt trong nén, khéng cdn lién tuc va chia nén
lam ba mién nhu thudng dudge th&y trong cdc thi nghiém mé hinh méng
néng, ma chia lam hai mién: mién I vd mién II nhu H.5.26 va H.5.27.
Trong mién I ngay dudi ddy &N By lashrestlg va lam cong cdc thanh gia
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cuéng, trong mién II d4t bj ddy ra bén ngoai va trdi 1én bén trén. Cdc didm
A’, A", A”.. ndm trén bién cita hai mién I va II, duge xdc dinh tai vi tri ma
Ung sudt tiép tuyé&n cuc dai Ty do tdi cia méng bang tde déng.

Qgn
B
r i et
\\ ;1' ‘1. /f’ ;
\ IF" "\‘ _.4/ “- 516p TGC

e - il -

“-- Matirugtbj gian doan -

Hinh 5.26: Hinh dang mdt trugt trong nén cé thanh gia cutong va vi tri
thanh cd thé bi bé gay

B Oy

L] L

L
— -t " m—
— L] -
" S,
—r--—r-"'"+ ': ““'\ "f :{u :I'ru[mau} ¥ i

Fy
b
>

Hinh 5.27: Vi tri ting sudt cdt cye dai phdn chia nén thanh
hat vang khde nhau

Cdc gid thuyét cia Binguet va Lee:
1- 0 trang th4i gidi han,
tai cdc diém A, A’, A", A™ T T
thanh bi uwén cong va d€ tinh
duge luc cdng trong thanh gia
cudng cdc tdc gid cia phuong

hdép na 14 : 7
phip ndy da dua ra gid L, . oo Gid thuyét 1 cia Binquet va Lee
thuyét: “tai vi tri udn CONEDesign By haughtycool
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thanh gia cudng bj kéo cing theo phuong thing dimg duge dinh hudng bdi
hai truc trén 6 dinh” nhu H.5.28.

2- P&i v6i sd 16p thanh gia cudng da cho (N), ti s8 giira dp lue g, téc
ddng lén méng bing (khi nén khéng cé thanh gia cudng) va gg (khi nén c6
thanh gia cudng) 12 hing s6, bat chap mﬁ'c d$.ldn. Gid thuyét nay da duge
Binquet va Lee chdng thuc biing cdc thf nghidm trong phdng.

S il ~ m:":fln “qﬂh:h
5 3 YAt
! 1 qn-m\ ..‘\ :
s
3 Qo2 -"£ B
. = qumiqnm -
i ' ' Qog2y/Greay
' ; ]
] 1 ]
. ]
's , “ - -
S, S, 5

Hinh 5.29: K&t qud ching thuc gid thuyét 2 cda Binquet va Lee

Nguyén ly tinh todn

Trong H.5.30, mé td nén dit khong cé thanh gia cudng gdnh d3 mét
méng bang chiu mot 4p luc ddy méng g,. Xét mot 16p phén td dat ddy AH,
bé réng 1a X, dng véi vi tri img sufit cdt cuc dai Toqmen tinh tir truc tAm
méng va ndm § 4o sdu z ké tir ddy méng, do 48i xing ta chi cn xét phén
nda mang. |

Diédu kién cdn bing ciia phéan t& cho ching ta bidu thic

Fi-F-8,=0 (decl)
trong d6 F; va F; - lyc phdp tuyén thdng ding tdc ddng lén phén t& dat; S,
12 lyc chéng cdt trén mit bién cia phén t& dat.

Trong H.5.31, m6 td cing mft phﬁn t& d4t da khdo sat trong H.5.29
nhung vdi nén d4t ¢6 mt ldp thanh gia cudng (N = 1) génh d3 mét méng
b4ng ¢hiu mét dp luc ddy méng gg. Céc lyc tédc dgng 1én 16p phén t8d d&t c6
thanh gia cutng 1a F; va F, 1a luc phdp tuyén thdng ding, S; 12 luc chéng
cit trén mat bién cda phan t§ d4t va Tu., lue chiu kéo ciia 16p thanh gia
cudng theo phuomg thing ding theo g/iﬂaﬁg u &t 1 ciia Binquet va Lee.

Design cool
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T el e
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F xﬁ o

Hinh 5.31: Phdn t6 ddt khdo sdt dudi méng bdng cé thanh gia cuong
Trong trudmg hop nay diéu kién can bing c6 thé viét dudi dang sau

Fy—F4- 5 - TDEsign:‘BQhaughtycool (dee2)
Néu mat dudi cla hai phan t& dit trén cé cang chuyén vi ding (lin) thi
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Fg = F.; (dec3)
Ching ta c6 thé dé dang suy ra tir edng thic tinh chuy@n vi dimg (dd
lin) cia phuong phdp bdn khéng gian dan héi S = w = [{Bq(l - i)} /E)

Tit (deel); (dee2) va (decd), ta o6 thé suy ra lyc chju kéo ciia lﬂp thanh
gia cudng

Tivan=Fa-F;-8; + 8, _
Trong dé cdc luc thdng ding va lyc cét tinh theo cdc cong thic sau

Xo
F;= ) (q) dx
)
xs} )
F3= o (gg) dx

S8;=1,, (g,)AH
Sy =1,, (gp)AH
Véi cdc gid tri cia ofqn); olgr); 1.0qu); T .(ge) duge tinh todn theo ldi
gidil cua Boussinesqg
| 2 g @ 2bz(x” - z° - b%) ]

ol(g, ) =—| lan o tan -
o n [ x-b x+b (x?+2%-b%)% +4b%2°

9r g 2 4z 2bz(x? - 2% - b%)
= = | ; -—
R ["‘" x-b " x+b (P2 b +4b°2

THXZ+Z b)Y + 4672
trong dé b = B/2 nda bé rfng méng.
Thay cdc (ing suit phdp va tiép vao cdc luc thdng didng va lue cdt, tich
phén va nit gon, thec Das (1983), ta cé duge:
F;=A,q,B
F3=A,qrB
8y =A4A;q,AH
S =A:qrAH; A;va A; = iz/B)
Sau cung, Tyn.;;, luc chiu kéo trong Idp thanh g:a cuﬁng cs &ang

Tin-1n) = AigrB - A;q,B — AyqpaH + Agg,AH
Design By haughtycool
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=A; Blgg-qJ -~ Az AH (qg - q,) =qg(*q—"l—

o

]{AIB—AEQH} (5.42)
Tino1y, lue chiu kéo trong chi mét 1é¢p thanh gia cudng, néu ¢ N ldp
thanh gia cutng dat cdch déu nhau, véi gid thiét 14 luc chiu kéo phéin phéi

T
ddng déu cho cdc ldp Ty, = lﬂ;n =%fqp{%&—f]{AIB~A2ﬁH]} (5.43)

T(N) cé thi nguyén 1a kN/m dai cia méng
0.4

0.35 -___,_Hr.?i---ﬂlun-
.*.-1...----“.“*...-1.-"

0.3 T

0.25 .&

\ E—— A’i
0.2 : ~—u—A,

0.15

As Ag. Ay

0.1

0,05

0 0.5 1 1.5 2 25 3 3.5 4
2B

Hinh 5.32: Cdc hé s6 tinh todn A, Ay, Ag

Hinh 5.33: Phé6i cdnh sdp xép cdc thanh gia cuong

D haught |
Heg s6 an toan chéng dut cnaeasf Ly Elutg cycoo
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v6i @ - chidu rfng cia mét thanh; ¢ - chiéu ddy cia thanh
n - s& thanh trong mot don vi chidu dai ciia méng bang
f. - siic chdng gigt ddt.cia vit ligu thanh gia cudng
goi wn - mat d§ phdng LDR |
tf,

FS,p, =[T—m]:mm (5.45)
L)

Hé s6 an toan chéng tudt eda thanh gia cxdng
a5 : -

“ , - _ '/r/"’” _
5 )4
1/
SV

o 05 1 15 2 2.5 3 35 4
:,E .

Hink 5.34: Bifu d6 xde dinh L, theo z va B

Luc giit thanh gia cudng trong khéi dit do lyc ma sdt gilla dit va
thanh & chiéu séu 2.

Fp =2tan ¢ , [lue phdp tuyén]

= Z2tang, [[LDR]]{T o (gg)dx+{(LDRXYXL,~X,Xz+Dy) (5.46)
X,
trong d6 y- trong lugng don vj ciia ddt d4p trong pham vi ¢6 gia cudng

D;- chiéu sAu dit méng

@. - géc ma sdt gitalhanRgialeudagiva dat
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Gid tri x = L, thudng dugc gid thigt 1a khodng cdch ma & dé o (gp) =
0,1qg. L, 14 mjt ham theo d¢ sdu z, cho béi bifu dé trong H.5.34

FB = 2 tan q}ﬂ [.LDRHA.EBQH (E}‘E— ]"" T{Lﬂ "-Xﬂ ]{Z"I'Dj- ]] {_54?]
do
Vay hé s6 an toan chéng tudt cia thanh gia cudmg la
F .
FSp, =—5 (5.48)
Ty

Vi du 5.6. Tinh mét méng bang chiu tai trong 1,8 MN/m. Véi nhing dir kién sau
D4t nén la dét cdt c6 y= 17,3 kN/m”; ¢ = 35" E, = 8x 10* kN/m* x = 0,35
Chiéu sau chén méng D; = 1m, hé s& an toan sic chiu tdi cia d4t nén

la FS = 3,- dé lin cho phép s = 2,5cm, tudi tho cong trinh duge thist k& 1a

50 nam.

Thanh téng cudng cé: f, = 2,5x10 kN/m? ; ¢, = 28" hé s6 an toan
chong gidt dit FS/p = 3; hé sé an toan chéng tudt cia thanh FS,,, = 2,5.
Giai. Chon

- Bé réng méng béing B = 1m

- 6 10p thanh gia cuéng, cdch nhau AH = 0,5m, 16p ddu tién cdch d4y
méng 0,5m, véi mét dd phdng LDR = 65%

Néu thanh gia cudng c6 bé rong 75mm,

LDR 0,65

"o 0,075
Udc lugng site chiu tdi an toan cida nén dudi méng bang
Véi nén tu nhién
Site chiu tdi gidi han cia nén ty nhién: q, = W, + (1/2)yBN, theo

13i gidi cia Vesic (1973), ta cé vdi ¢ = 35° = N, = 33,3; N,= 48,03.

@u=17,3%1x 33,3 + (1/2) x 17,3% 1x 48,03 = 922kN/ni?

992
Galtil) = %=_ = 330,7 kPa

3

Mit khde, d¢ lin dan héi cia mdt méng bang cing c6 thé duge tinh
theo céng thifc sau

viy nw=LDR = n = 8,67 thanh/mét dai

-g_Ba ., 2
S="—"2(1-
E { j't-!]ur

-3

E,xs _(30.000kN/m?)0,025m)
B(1-pd)a, (1-m)(1-0,35%)2)

w 2
Qo = Qauny = 330,7 Bﬁfgﬁ By haughtycool

= Qaili2) = = 427,35kN/m?*
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Udc lugng sic chiu tdi an todn cia rén cé gia cuong dudi mong bang

1,.8MN/m _1,8x10°
gr B T
Luc cing trong cdc thanh gia cudng duge tinh theo coéng thife sau

TI'NJ; (F—E- IEE‘—I]{AI KB—AE KﬂH]

= 1,8x10° kN Im?®

N |} q,
Luc cang trong cdc thanh gia cudng cda cdc 16p khdc nhau cho trong

bang sau
Ldp gia .
m::;g 9&[%-1] 2(m) % AB | AuaH AB- AsAH w:t;‘m}
1 2937 05 | 05 | 035 | 0125 0,225 66,08
2 203,7 1 1 034 | 008 | 025 73,43
3 2937 15 | 1,5 | 0,234 | 0.065 0275 . | BO77
4 293,7 2 2 | 033 | 005 0,28 82,24
5 2937 2.5 2,5 0,32 0,04 0,28 82,24
Tinh hé s§ an toan chdng tujt cla cdc thanh gia cudng trong d4t
: ' " Ldp gla cudng s8
D3l fugng tinh : : S 51 . ~
2Mang.{LDR) 0eo1 | 08591 | 0,691 0,691 0,691
As 0,125 0,14 0,15 0,15 0,15
AaBdo(ga/do) - 225 252 270 270 270
z(m) 0,5 1 1,5 2 2,5
Z/B 0,5 1 ] 1.5 e o, 2,5
Lg(m) 1,55 26 3.4 3,85 4,2
Xo{m) 0,55 0,8 1,1 ' 1,4 © 1,65
Lg-Xo{m) i 1,8 2.3 2,45 2,55
z+Dy 1.5 2 2.5 3 3.5
HLg-Xa){z+ D) 25,95 62,28 99,48 127,16 154 4
Fa(kN/m} 173,4 217,2 3551 | 2744 2033
FSe=FaTm 2,62 2,96 346 | 334 3,57

Hé s8 an toan chdng tudt FSpp, = 2,62 > 2,5. Hé tﬁaﬁh gia cudmg chon
nhu trén thoa. | .
Tinh bé d4dy thanh gia cudng theo didu ki.én'chﬁ'ng gidt dut

i,
FS{B}:[T . ]{LI}R}
{N}
= FS{BIITENJ - 3 TN}
{

ool

hay t= =
LDRY, " BExI0N0,98)
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Lap gis cuding sé
Bd aly thanh gla cudng 3 = 4 2 -
t {mm) 1,22 1,38 1,45 1,62 1,52

Ta c6 thé chon chiéu ddy lam viéc thanh gia cudng cho tdt cd cdce ldp
l1a 1,6mm va chiéu ddy bi ri sét hang nam cda thép galvani 13 0,025mm. Dé
cho thép c6 tudi tho la 50 n&m, chidu ddy cia thanh gia cudng la
1,6 + 0,025x% 50 = 2,85mn

Chidu dai t8i thifu cia thanh gia cudng 1a

Chifu dal thanh gia Ldp gin cuding sd
cuding 1 2 3 4 5
Lew {m) 3,1 5,2 6,8 7.7 8.4
Ké&t qué cudi cing nhu H.5.35.
s
B=im
———t | — ' Di=1m
X
8.5m
L=3,1m h J
0.5m
L=5.2m
1 0.5m
L=6.8Bm
0.5m
L=7.7m
0.5m
L=8 4m

F

Hinh 5.35: Két qud vi du trén

Trong vi du trén n&u khéng c¢6 thanh gia cudng vdi hé s& an toan
F§ = 3, kich thudc méng bang sé la

Vdi nén tu nhién

Sue chiu tdi gidi han cda nén ty nhién: g, =
&1 gidi cia vdi p = 35° = N, = 33,3; N, = 48,03

DN, + (1/2)yBN, theo

it = %:u I3DN, + (1/2/BNJ= {17,3x 1x 33,3 + (1/2 ) x 17,3x Bx 48,03)

Ap luc ddy mong: g = (1800 kN)V[(B)(1)]
DPiéu kién cdn béing dn dinh cho

g = (1800 kN)/ {(B)( 1)] = quyg | W, A2 dr 2ehB + (1/2) x 17,3 x Bx 48,03}
138,6B% + 192,038 -1800 = 0
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Gidi phuong trinh trén ta duge B = 3m va g,y = 600 kN/m*

K&t qué vi du nay cho ching ta thdy nén dat duge gia cutmg cdc biing cdc
thanh dia kj thuft cé sic chju tdi gia ting rédt ddng k& Tuy nhién, dé dang
nhén théy riing dé thi cong céc thanh gia cubng phai dao, dip va d4m nén nén
that k§,didu nay chi thich hgp khi phéi hgp véi phuong phép dém cat.

5.8 VAI - VI DJA KY THUAT

5.8.1 Vai dia k¥ thujt |

Vi gia cudng nén béng cdc thanh kim loai hay bj ri va néu sif dung
thép khéng ri gid thanh s& rt cao, nén tif cdc nam cudi cia thap ky 70, vai
va vi (luéi) dia k¥ thuat da thay th& ddn thanh kim loai trong kha ndng gia
cu¥ng nén méng cdng trinh. |

Vai dja k¥ thuét 1a tén chung cho c¢dc san phdm c‘;ilﬁg dé gia cudng dat.
Nguyén tdc tinh todn vai dia ky thudt twong ty nhu tinh todn thanh gia
cudng dAt. Vi dia ky thuit thudng duge ché tao tir cdc phu phdm ddu héa
nhu 13 polyester, polyethylene, polypropylene, ddi khi vai dia k¥ thuéit ciing
duge lam tir sgi thiy tinh, nhung khéng nén ché tao tir cdc chét lidu hitu co
tu nhién vi ching d& dang bi huy hoai trong méi trudng nudc.

Théong thudng vii dia k§ thuit duge sit dung dé gia ¢8 nén dudng hoéc
cong trinh d4t ddp. Trong nén dudng vii dia ky thuit duge trdi thdm lén
mat 16p dat nén mém va dat ddp duge dit truc tidp lén vai va tién hanh
ddm chat.

Sit dung vai dia k¥ thuat 13 mét phuong hudng mdi trong ky thust nén
méng. Tuy nhién két qud nghién cifu trong lanh vye nay cdn chua nhiéu,
Tuy vAy, viéc st dung vai dia k¥ thuét lan tran nhanh chéng.

Vai dia ky thudt cé thé dan, dét hoiic khong dét va c6 thé chia lam
bér loai chinh nhu sau:

.-Liogi vdi DKT thdm nudc t6t:ddm bio sy phén tdn nudc 18 réng thing
du trong qué trinh cd két, déng thoi chju cit 6t

--Loai vdi PKT loc € dat giGa hai 16p dt hat thé va hat min, chi cho
nudc thodt qua va gid lai cde hat. d4t mijn

. Logi- vdi PKT phan cdeh ding d€ phén chia hoan toan hai ldp vat
lién; loai nay duge s& dung trong cdc trudng hop cdn thdét vi du ding vai
loai nay dé thay ldp bé téng-l6t ddy méng, hay duge sit dung trong phuong
phép hidt chén khéng.

- Loai vdi PKT gia cwﬁrng ddt loai nay c6 suc chju kéo r&’t tﬁt nhém
Design By haughtycool
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tang cudng khi néng chju tai clia d4t nén.
Sitc chiu kéo céng t, cia vii dia k§ thuit phu thujc vao module E;
ty = &, (5.49)
trong dé ¢, - luc kéo caing trong vai dia ki thuit (kN/m rong)
& - bién dang; E, - module bién dang cia vai dia ky thuét

Céc luc tdc dong tir nhiéu khdo s4t thuc nghiém va nhiéu thi nghiém
riéng dé xdc dinh cdc déc trung cha vai dia ky thuat. Theo Kenny (1979)

E, = 524 N/m tinh theo % bi&én dang véi loai Mirafi 140

Va E, = 1926 N/m tinh theo % bi&n 'dang vdi loai Mirafi 500X

Nhimg nghién ciu cia MIR-ARABCHAHI (1985) vé diac tinh tir bién
" vai dia ky thu4t 1am bing soi polyester cé ngudng tir bién la a/a. = 45% va
vdi so vdi soi polypropylene la o/, = 10% & 20°C (o, la ing suit kéo ‘dit)
dac tinh chiu kéo cda vai dia k¥ thuit dang biang va tdm

Mot tAm vai dia ky thuét rong B, dai' H, day b, chiu kéo sé duge dic
trung bdi quan hé luc cing T va bién dang dai g, trén bidu db (£,,5) phén
cdch xa di€m dadt

Ho#c t, =—= (5.50)

Hoac iy = gl

trong d6 ¢, = F/B=ocbyva &g =(AH/H)
B, - bé day tdm vai dia k¥ thuat

Anh hudng ctia cdu triie vai va vi

Véi vian tée ddn dai hdng sé, bién dang cyc dai va (ng suit tuong dng
khi dut theo cde cdu tric vdi khde nhau 6 thé tém tét:

Vdi khéng dét gébm nhitng soi ngén duge gdn két vdi nhau bing keo
héa hoc, hodc bing gia nhiét ¢é cdc déc trung nhu sau:

- Bién dang: tir 30% dé&n 50%, d6i khi dat dén trén 100%

- Suce chiu téi (kéo): tir 1 dén 30 kN/m, véi nhitng loai ddc biét sic chiu
tdi c6 thé dat tir 30 dén 100 kN/m

Logi dét nhu c4dc loai vdi may mé#c théng thudng c6 cdc déc tinh:

- Bién dang: tir 10% dé&n 25%

- Sife chiu tdi (kéo: tir 10 dén 100 kN/m, véi nhing loai dic biét siic
chiu tdi cé thé€ dat tir 100 d&n 1000 kN/m, théng thudng sidc chiu kéo theo

huéng sgi doc 16n hon huﬂn%sm ngang. Loai vdi dét cé module bién dang
ri‘i y. haug Sg/coolh
16n hon loai khéng dét nhung lai khéng udng.
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Vi hay luci dia ky thugdt cé6 dang dét, gia nhiét noéi cdc thanh ho#ic dyc
16 cdc tdm chéat déo. VAt lidu lam vi DKT thudng 1a PP (polypopylene); PE
(polyethylene) hodic PET (polyethylene-teretalate), sitc chiu kéo diit cia cdc
loai vat lidu nay rat lén: . '

- Bién dang: tir 10% dén 20%

- Sitc chiu tai (kéo): tif 30 d&n 100 kN/m, mdt s8 loai dic biét cé thé
dat dén hang tram kN/m. Do ﬂ;ic tinh nay vi DKT c6 thé st dung dé thay
th& cdc thanh kim loai gia cuong nén méng cong trinh dén dung, cong
nghiép, cdu dudng va thiy lgi.

5.8.2 Khdi niém co ban vé vai tro vai dja ky thuit

Pa tir lau con ngudi da biét tron rom, ra va cde loai sgi va dat sét dé
tang cudng sdc chiu dung nhdm xdy nba hosc ddp d4p ngén nuéc va lam
dutng x4. Nhung mai dén thép ky 70 cia th& k¥ 20, mdi thédt sy cé nhimg
thi nghiém kiém churg va 1y thuyét tinh todn k§ thuat ddt cd c6t.

Trong phdn khdi ni¢m thanh dja ky thuét cia Vidal, Binquet va Lea
ching 16i dd phén tich thi "né'hiém hién trudng va nguyén !y tinh thanh dia
ky thuit. Trong phdn nay, thi nghiém cdt tryc tiép méu d4t cé va khéng <6
gia cudng s& duge phan tich dé hiéu duge ¢ mic dd vi mé vdn 48 gia cudng
d4t bing vdt lidu sgi va tdm.

l‘;'

,lu-lﬁu‘ﬂ{t.irr.

I"“

Hink 5.36: Bién dang trong bdng trugt do cdt cda mdu ddt bi cdt tryc tiép

Trong khi ti€n hanh tdc dong luc P, mAu d4t c6 bién dang cdt trude
khi bi trugt doc theo mit trugt dinh truée gilta hai nia hyp cdt (H.5.36). On
dinh cia ddt phy thude vao sdic khdng cit do ma sdt gilta cdc hat, hinh
dang hat, cfu tric hat va 4p lyc nude 15 réng thing du néu la d4t thost

nudc kém. |
Design By haughtycool
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Hinh 5.37: Ung sudt chinh va mat tdc déng trong mdu ddt bj edt truc tiép

Trang thdi cn bing gidi han trugt xdy ra khi luc gdy trugt dat bing
sic khdng cdt cha dat.
P,zolgeo+c¢
hodc c6 thé sit dung biéu thic quan hé
(ay-03) [ (O1+03) = sing
cdch thue xdc dinh o; o3 nhu trong H.5.36.

St khdng cdt cha ddt c6 thé duge tdng thém nhd vao sy hién dién cia
_ cdc vt li¢u dang sgi, thanh, vi, tdm, duge goi chung 14 vat lidu dia ky thuat
gém: sgi, thanh, vi, tdm dia k§ thuit trong d6 cé vdi dia ky thuat dang
dugc sit dung rong rii nhét.

Trong thi nghiém cdt truc ti€p c6 ting cudng ldp vat liéu ting cudug
doc theo phuong gidn né cla méu dat (H.5.37), phan lyc cha vat ligu dia k¥
thuit sé tdc djng luc Py 1én mat cdt, luc nay duge phén thanh hai phén:

- Thanh phén tiép tuyén Py sina gidm truc tiép luc cdt P,

- Thanh phdn phdp tuyén Pz cosa gy ra thanh phdn tham gia chéng
cdt Pg coscdgo

Néu miu d4t trén c6 géc ma sdt 1a ¢ va khéng c¢6 lye dinh luc chéng
cat s& la

1- Khi khéng c6 gia cudng S = Pige .

2- Khi ¢6 gia cudng S = P“"f%‘éﬁgrﬁ@’ﬁ%ﬁg’ﬁ@cﬁo{gﬂms atg ) (5.51)
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Miu dét, o

VL dia KT

Hinh 5.38: Co ché gia tang luc chéng cdt trong mau ddt cd gia cuong vdt
litu dia ky thudt theo phuong gidan nd cia ddt

Miu a4t o

o

Ao G R B W P MR W W e o e e o o wm wm ww

B o e e e e AR e A BN W M N W T M MR oW W T W

VL dia KT

Hinh 5.39: Thi nhig¢m kéo trong hép Casagrande dé xdec dinh dde tinh ma
sdt ddt lén vd? ligu dia ky thudt

Trong d6 lyc cing cia vat liéu dja kj thuat Pp dugc xdc dinh tif quan
hé “lyc — bién dang dai” cla loai vit lidu dang s dung.
Tit khdi niém nay ddn dén nhimg dng dung vai dia k¥ thudt nhu sau:

- Thong thudng bién dang cang phdt trién theo phuong ndm ngang
trong dit nén do trong lugng ban thﬁn nén vdi dia k¥ thujt thu’b‘ng dugc
dat theo phuong ndm ngang.

- D6 cimg chédc cila loai vat lidu dia k# thudt 12 quan hé giita lyc céng
doc truc va dj dan dai, xdc theo d§ dan dai cidn thiét A& hujf dbng lue cﬁng
va Iyc ma sat vai dat. Design By haughtycool
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- Luc bdm dinh cida d4t va vai dia kj thudt tiy vao trang thdi can
béng gidi han clia mét truot cé thé.

D& xdc dinh didc trung chéng cit cia dat 1én thanh v3i dia k¥ thuat,
ngudi ta thudng ti€n hanh thi nghiém kéo truc ti€p tdm vdi dia ky thuat
dét gitta hai ngam cla hdp cdt Casagrande dudi cde 4p luc ditng khéc nhau
tuong tu nhy thi nghiém cdt true ti€p miu d4t tu nhién, nhu trong H.5.39.

5.8.3 Cdc dang dp dung vai dia ky thuat

Gia ¢6 nén va talus cong trinh ddp nhu dudng, dé, dip, san l&p trén
dat yéu c6 va khéng cdé két hgp bac thaim.

TP T IT T T TTTTTITFTIITITT T T TR I T T ITTIIF

Hinh 5.40: Co ché hogt dong cia vdi dia ky thudt trong gia tang chéng
tritgt mdi déc

M6 hinh 1. Gia c¢6 mdi doc khéi d4t ddp trén nén ciing bing nhiéu lép
vai dia ky thuat (H.5.40).
Gid st mat trugt c6 thé xdy ra tdm O bdn kinh R di qua chén méi ddc.
Khi khéi dét ddp khéng c6 gia cudng, hé sd an toan chéng trugt duge tinh
la ty s6 moment chéng trugt va moment giy trugt dfi véi tdm O ciia mat
trugt theo céng thic
_SLE
WD
‘trong dé s, - sitc chdng cit khong thodt nude cia dat loai sét
.L - chiéu dai cung trugt; R - ban kinh cung trugt
W - trong lugng khéi trugt
D - cdnh tay don cla PeoingHuongHchosl trugt dén tdm cung trugt.

(5.52)
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Khi c6 gia cudng cdc Idp vai dia ky thuat, (cdc l6p vai dia ky thudt
duge gia cudng theo phuong ndm ngang vi trong trudng hgp mai doc khdoi
dat ¢6 phuong ddn né theo phuong ngang), mit trugt chi cé thé xdy ra khi
phai cdt dut hoac kéo tudt (ra khéi khéi d4t trugt hodc khdi ddt on dinh)
cac 1p vai chidn ngang né.

Pé vai khéng bi tudt khei hai khoi dat hai bén mat trugt didu kién can
1a chidu dai cta vai trong hai khéi nay, L,, phai da dé téng luc ma s4t dat
1én vai bing vdi luc kéo dit vai.

T =2, = 2L xctgy +c’)
trong dé T - luc kéo dirt vai KN/m
¢ - ung sudt hitu hiéu tdec ddng 1én hai mat vai
¢ - géc'ma sdt gilta ddt va vai
¢’ - lue dinh gitta d4t va vai, véi dat cdt lyc dinh nay béng khéng.
Lic bdy gio hé sd an toan chdng trugt sé cé dang
s, LR+ T Y,
FS =
WD
trong dé T, - luc céng ciia 1dp vai thit i, thudng duge 14y béng 1/2 lyc kéo dut
Y, - canh tay ddn cua lyc caing nay hay khodng cédch tir 16p vai dén
tdm cung trugt.

Trong trudng hop dat ddp la d4t cdt thodt nude tét, hé sé an toan
chéng trugt sé dugc tién hanh tinh todn theo phuong phdp phdn manh téng
quédt nhu trong H.5.41 véi cong thifc cia Bishop.

zc'b+tgq:‘{w-um

(5.53)

FS=

W . (5.54)
2 Wsina
tgatge’
F
M6 hinh 2. Gia c8 nén khéi d4t ddp truc ti€p trén d4t y&u biing vii dia
ky thujt.
Loai vai sit dung trong trudng hgp nay c6 tinh ning chju kéo t&t, thdm
nudc va ngin cdch khong cho cdt chim vao dit y&u nhu H.5.41.

m, =cosoll+ )

Design By haughtycool
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. k., -

&

-

Hinh 5.41: Phuong phdp phén mdnh tinh hé s6 an toan chéng trugt mdi déc
cua Bishop

M.a.t dudng

[:.“'-.

oo N Nén dudng (cat d&m chat)

'!- £ ._‘- B el Vi d[ﬂki‘ thuﬁl T

L 2 E_E ‘1“_ -5 H_ r‘ I'i"'_.—j-u:‘;.': Lii‘_'__‘i;;__!' X I'- | 1-:--.- [ ::__"_i::_: .- !
LT e A 0 T RN £ ARG

Hinh 5.42: Vdi dia ky thudt bdo vé va gia cuong lép nén cdt ddp

Trong so dé nay luc cang cia vii dia ky thuit gidip cho dp luc cdt phan
b& déng déu 1én nén y&u va gidp ting hidu qud cong ddm lép nén cdt. Lau
dai 16p vai nay ngin can khéng cho khdi nén cdt dat trang thdi déo trugt
nh# vao luc chén bé xung quanh lén 16p cdt cia vai. Mt khdc, véi tinh
thdm t6t cia vdi PKT l6p nén ddt yéu c6 két dé dang va néu cén téng
nhanh thoi giar. ¢d két c6 thé két hgp vdi bc thdm.

Tinh todn an toan trugt ¢ e5|gn yﬁ"uglﬁtyc ¥ tuong tu nhu mé hinh mét
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véi mbt l6p véi. Khi cdn thit c6 thé ting thém cdc 16p chiu luec.

Mot ghi chii quan trong: Nh& vao khéd n#ing chiu cdng t5t nén vii DKT
giip chuyén mdt phdn lye dimg sang phuong ngang lam gidm dé lin cia
cOng trinh mjt cdch ddng ké.

M6 hinh 3. Tutng véi DKT (H.5.43) 1a mdt tudng chdn duge cdu tao
bling vdi DKT gédm N l6p vai dit cdch khodng theo phuong diing 14 S,, nén
¢é chiéu cao tudng la

H=NS,

Dét ddp sau tudng 1A cdt (g6c ma sét ¢ va ¢ = 0) dp lyc chi déng & dd
séu z la :

0 =K, yz
Luc tdc ddng 1én I6p vai PKT & d6 séiu z la
T=K,yz8S,
O chan tuong B
Twax= K, YH S,
i L rtmay i o L. i
A, C:/A 45 o/ X

TS TSLSELHSES LTS LTSI ES TSI LS TSI I P rrrrvi i

]
’ i
]

r

4L

S matugt

-

Vi dja ky thudt

T o

" 4

[ ——
[
!
!
r
F

7 T T T3 T T ITT T
Nén cing '
Hinh 5.43: Tuong vdi dja k§ thudt
Lure cAng cuc dai 1A co sd d€ xdc dinh loai vai DKT cén thiét khi da
chon S, hodc vdéi mdt loai “'ﬁ%sﬁj% %%&ﬁw dut 13 T, thi khodng cdch S,
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Canvriaht E\I Coacohle ~ram
i o AR AR A e

sé duge xdc dinh theo cong thifc
T
Trong thue t& tinh todn S, duge chon biing 0,2m — 0,4m theo diéu kién
ddm chat tai cong trudng.
Chiéu dai L, duge xde dinh theo diéu kign vai phdi duge ngam chit vao
khdi ddt én dinh theo cong thic cia hé sé an toan chdng tudt
2L, yeige' _2L,lg¢
FSp = =— 5.56)
PTTRK,S, | K.S, - ':-
Mot tudng chdn duge cdu tao bing vdi DPKT gém N 16p vai dat cdch
khoang theo phuong diing 12 S,, nén cé chiéu cao tudng H = NS,
b4t dép sau tudmg 14 cat (géc ma sat ¢ va ¢ = 0) dp luc cha dong & do
sfu z 14

Tow=K, yHS, <T,/FS = S, < (5.55)

Oa =Ka Yz

Luc tdc dong 1&n 1ép vai DKT ¢ do sau z la
T=K, vz S,

J chan tuong B
Te= K. yH S,

Luc cang cuc dai 1a co sd dé& xdc dinh loai vdi PKT cdn thiét khi da
chon S, hode vdi mot loai vai ¢6 luc chiu kéo dit l1a T, thi khodng cdch S,
sé duge xdc dinh theo cong thiic

T
(FSWKH

Trong thue t€ tinh todn S, dugc chon bing 0,2m — 0,4m theo diéu kién
ddm chat tai cong trudng.

Chidu dai L, duge x4c dinh theo didu kién vai phdi duge ngam chit vao
khé&i ddt dn dinh theo cong thic clia hé s& an toan chdng tujt

Toex=K, yYHS, <T,/FS = 8§, s

2L ywtgy' 2Ligg’
FS, =2k -ty 5.57
P™ wK,S, K,S, p S0
- FS_)K_S
ho#c¢ i _FSp)RaS,
2igy’ ,
Chiéu dai phd bi L, duge tinh theo diéu kién cin béng luc
WL (5.58)
.S,

t6i o, -tinh 3 d6 sdu z; o, -tinh ¥df séuz-S,
Design By haughtycool
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Chiéu dai L, trong H.5.43 duge tinh d& dang theo khodng céch tir méit
tudng dén mit trugt

Tai 49 sdu 2 i =-—"3r‘*"'—{p (5.59)
tg(45°+ =
g 2}
Téng chiéu dai cia 1 l6p vai PKT L = L.+ L, + L, + 28, hoic bing hai
lan L,

Mit khdc, cling phdi tinh 6n dinh cia nén tudng; n dinh trugt; én
dinh 14t cda tudng nhu tinh todn théng thudng.

st ¥
s

Hinh 5.44: Tuong vdi dia k§ thudt

5.8.4 Vi dia ky thudt
Vi dija k¥ thuit c¢6 d§ cing lén
cing nhu ma sdt véi dat lén hon
nhiéu 14n nh& so vdi vai dia ky
thudt nh& vao cde sgi eimg, H.5.45.
Chinh d&c tinh nay, vi dia k¥ thuit
duge chon thay thé vai dia k¥ thuit

:rong cdc cdng trinh két hgp véi
dc manh tudng chin l4p ghép hay
6t trong cdc l6p dém cdt dé ting én dinh cia nén cong trinh.

Xét mot thanh ho trong tevnshgpgdgnogidn, gid thidt mat trugt tron

Hinh 5.45: Mt sd dang vl dia k¥ thudgt

-
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¢é tdm la dinh A cla thanh vdch nhu H.5.46.
Trong tdm cia phdn dién tich DMB 13 G, cdch A

Tong qudt AG, = &% Mﬂ ; trong trudng hop trén o = DAB = g/2
3 o-sinc
4 0,353
Ta c6d AGs= —r———-=0,826
*= 30570 d

2 2

Tl'ﬂﬂg‘ tam tam E'lé.c ADB ]-ﬁ G} vdi AG; = ;—P?:rw‘?—

Hinh 5.46: Mgt trugt try tron cda vdch hé dao
Trong tdm dién tich ABMD tai diém G ¢6 quan hé nhu sau
2 2
=0 _AGI—-+AGgm-';——§-;

Do dé ta duge AG = %[r{?-+ﬂ~325{5—'ﬂ,5]rJ

AG

Moment géy truoct do trung lugng ciia khoi dat Jn..E'.IhfﬂIl' la
n
Mgt = Yeat TﬂGbll‘l;}*:U 33‘fmi"

Néu khéi dat 1a dat dinh 6 dic trung chdng cit khéng thodt nude e,
thi moment chéng trugt do lyc chéng cdt doc theo mat trugt sé& la

w r .:."

M,=c¢c—r= {‘.'?t-—- 15?:::’2
2 2
Hé sd an toan chéng trugt sé 1a
Mmt 1.5? C'u

F = e——— e

Mg, 033y,r ' v.H

Néu cé cdc 1op vat liéu dia kj thuit mbi lép eé lue chiv céing an toan la
T, luyc nay cdn bing vdi Iue neo an toan vao ddt & hai bén mit trugt, chidu
sdu tuong (ng |4 d, thi hé s6 an toan chéng trugt trong trudng hop nay sé
cé dang - Design By haughtycool
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Hinh 5.47: Gia cudng vdt liéu chéng truot
PS= M, _ 4,57¢c, +Zﬂd£

Xét mét thanh hé dao véi gid thuyét mat trugt don gidn hon, mét
trugt phdng BE nhu H.5.48.

Hinh 5.48: Mat trugt phdng cia vdch ho
: 72
Trong lugng cia khéi trugt ABD W= Y %mnﬁ _
Luyc gy trugt chifu 1én m&t BE1a T, = Weosp
H? H?
Véy T = Ym—g-—mnﬂcmﬂ:ym-—z-sinﬂ
Late ::hﬁng trugt doc méit BEla T, = —H-e
cOs

Ty EH::" : - de,
TF Yot HZ cosPsin B "me sin(2P)

Hé s6 an toan chdng I;nfqt &%n‘ﬁ‘f'h‘éﬁ%ﬁm sin2f cue dai tunng ng véi
R=45° vA ta cé FS = —u_

Fr

Hé s6 an toan chd'ng trugt FS
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Hinh 5.49: Gia cuong vdt liéu chéng truot cho mat truot phdng

Néu cé céde lép vat lidu dia k¥ thuidt méi 1ép ¢6 lye chiu cang an toan la
T, lgc nay can bing véi luc neo an todn vao dat & hai bén mat truot, chiéu
sfu tuong ung 1a d;, thi hé sd an toan chong trugt s& b dang

de, + Y Td;
FS= L I z‘n

Tg, Year H

Hinh 5.50: Tuong chdn “mém” gii dn dinh bdng lusi dia ky thudt
Design By haughtycool
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