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DANH M, C c¢C Kh HI U Vé VlieT TdT TRO

KT hil n_n T°n gXi c8c kI h

A m? Di Mn t2ch m-ng

A 6 113 Di Mn t2ch m-ng hi Mu qud
m BZ ring m-ng (theo chi Z

B o m BZ ring m-ng hi Mu qud

Bs m BZ ring nZn trong m! h3

BVo KNm T2ch cva bZ ring m-ng v

C kPa Lxc d2nh L_n vIl

D m ni s©u ch®n m-ng

Eo kPa MT Ltuwmg bi An dvu ng cva |

Eoed kPa Mt Lun n®n mit trAc

Ep kPa MT Lun bi An dvY ng

€0 ke ni réng ban Lt u cva Lmt

G kPa Mt Lun chXng cat

H kN Tdi trXng ngang t8&8c dAn

Ho KN Tdi trXZng ngang gi ai hu

Hs m Chi Zu cao nZn m!' h3nh t

Ht m Chh Zu cao Lap x7 | an

H/Vo ke HM sX tdi trXng ngang Kk

L m Chi Zu d"i m-ng (theo ph

Ls m Chi Zu d" i nZn trong mt?

Lt m Chi Zu ring tht'ng n_oc c

M KNm MT men t8c dAng

Mo KNm M1 menvy gi ai h

M/BV o ke HM sX m! men khlng tho

Nc ke HM sX soc chNu tdi theo

Ng ke HM sX soc chNu tdi theo

Ng ke HM sX soc chNlu tdi theo




-Xi -

K m/s HM sX th™m cva L™t nZn

u m Chuy®n vIl ngang

\Y kN Tdi trXng Long t8c dAng

Vo kN Tdi trXng Long giai hun

VIV, ke HM sX tdi trXng Long kh

Qu kPa C.yng Li kh8&8ng n®n nege h

Qluit kPa Soc chNu td] cxc hun

do kPa |[Cp | Xc htlng

Oa kPa Soc chNu td] cho ph®p

Su kPa C.yg Li kh8&8ng cat khtlng

w m Chuy®n vil Long

Ov KN/m* [TrXng | _1tng tx nhi®°n cuv

o8 kN/m¥ |TrXng | _1ng kh! cva Lmt

a kN/m |TrXng | _1ng b«o h,a cva

o KkNm |[TrEng | _1ng Lxy nYi cva

sG kPa Eng sumtt MArvu lgawdg cva

s@ kPa |Cp | xc tizZn c¢cX kAt

q n i Go6c xoay

j ni Go6c ma sat trong

doé n i G-¢c nghi®°ng tdi trXZng

d n i G-¢c ma s8t tiAp x%¥c giwuv

m ke HM sX Poisson cva Lmt
k: KT hi u kh'ng th. nguy®n
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Kh HI U VIMT BAdT THUxT NG THh NG

BnKHI/jn L i kh2 hdu

nBSCh” ng b3ung stng C u Long

n XLno palaX

DSSDi rect shear stress : ng sublt cdit
MC: M6 hinh MohrCoulomb

MCC: MO hinhCamCl ay c[i tiJ]n

Swipe analysisPh€hng ph8&8p ph®n t2ch t[i tr’
Probe analysisPh€hng ph&8p tphdn tczhcuhy Wnh evo
PPPTHH:Ph€hng hofhn§pt ' P h_ u hUn

TIGH:T[i tr ng gi. i hy4n

MSTX: Ma s8t tiJ]lp Xx%¥c
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1. TENH CrP THIe¢T C.A ngp Tél

Bi Jn L  i(BoK#H)hmlucfu L« v° LamgighnBc L
kinh tJ c,a tblt ¢c[ c¢c8c qu ' c gia tr°n thyJ
Long (nBSCL) |~ wv¥%ng ch u [ niénhh @ gngn Hon
BnKH L« | "m cho th i thidmt, hdki® m nbhidjpn ntHinc
vi cn gull v s d,ng hi u qul ndggorin®nd
h€ ng c¢c,a BnKH, ° th€ ng ngu°n c8c qu  c
gO©y cho ngu " n n€ ¢ ng t chly vQ nBSCL n
ngu n n€e ¢ vQ [muasI kmWxhustid it FmWm “~ n 6fig nh
nghi p N'ng thtn n-i ri°ng v" kinh tJ] x.
c8§c ctng tr3nh th,y 1 nh3ym c¢h, L ng t4
sn ongkéitrotklc bi ‘tnguaB°rnrcUnh gi i phg&p x
n€ c, bhhHRi ¥Ym € u LQ xublt ph€hng &n k]t
tr3nh ngtn stng LW kiWm so§t ngu n n<€ c¢
dong, v. a tYo ngu” n nf@hc hng ntg nlh}@an gk hk[h in
lT) ¢- m t T nghoa chifn | € ¢ rblt quan t

HFu h/Jt c¢c8c ctng tr3nh nog&onh s2@yy QL0 nnE
L€ ¢ x©y d. ng theo ctng ngh tr@yQhi Wh’ In
ki Wm tra chblt | € ng trong qu§ tr3nh thi
L'« ¢+ nhiQu kinh nghi m. Tuy nhi®°n, Kkhi
vi%ing nh€e v¥%ng nBSCL hay nh_ng nhiicotig a ct
ph_ ¢ tU4p, nhi tdp trung do©n c¢c€ th3 ¢ ng
ph, ¢ nh€e thu hGp | nH0%:myn tkhAMn gc BlhEg in g
s,, kh i 1€ ng MYy kkpccdagph[hn chHHn d, r
nhi Qu LJJn giao th'ng thu |, m?t i tr€ ng sir
b¥% gili ph-ng mHt b=3ung nhi Qu, ph_c¢c tUp
tr3nh. Ch2omhg whgwdy, vti ¢ nghi°n ¢ _u, LQ
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trong x©y d. ng drEsongldl €gct k Xnch-mHAMME g c b uy Wn
bi jn mUnh meE. nNHAIGEc c& pgdtnmgch§ ch hi " u quT
sn xwBtngnm@h' ,LdphpT X LdpTrengle n" i bdt |-
nghdp OTr_v"™ c¢c®ng am(gnhXddl i X" Khoaih'tc nTahm
IQ xublt nMhi °ho@di uctng ngh’ s€ c¢- m t ph
tr°n kecrhvewli Qu khiwn oy ttr2 ndp txr2 lahnng "t |
ngh m p,dlI®€gctB nghi m I fn Lfsaui tn ¢T
ti/Jn kJt cblu LW c¢c- dUngl - -b[lh/]ndfmayy hle ng-u
tr3nh L€ ¢ &§p d,ng tYi nBSCL. Do t2nh €
ctng ngh’” n” LIV or Biganyg® m.BIST " n L  ndi cn a
t2ch L8y m-ng nh3m gilm _ng sublt nQn L
khing phli gia ¢ hoHeXlyiat@fiuthblt ngtng
m: men | ., n hhn sdreng tfhitn ogulnkXg t
ch " ng tr€ t | " quan tr ng nhblt LW ch’n
Tuy nhi°n, trong th c ¢H hkhpitte€nhE€tp§nr
c- quan ni m Lhn gil®nl v, iby di danh2 &l
yJu tYi L8y a8 mgt k®©ryg ds ngph_, c v, c¢clng
qguan LJn tiJjlp x%c gi_a blfn L8y nXL v, i
nghi m hoHc vdn d,ng c8c c!mg yt H «c gt©yn
khtn cho c¢ctng t8§8c thi/JJt kJ clng nh€ ngt

Ch2nh v3 vdy, AiNghitn o ghibé@ynagl dnao t [
gi . ichdnnQn Ldp x° lan v¥n@gnh™mgnbRhgn:
ph€hng phg§®E x@y bdaondg lE tr ng gi.i hUn
nQn LKt yJaus§c d,_ngliL”" hg nH L w©BgA nganq
dung v~ kJt qul ngg-hp °mhfcn uhoc’, na tlhuidnn 8n
phapt 2 nh t o§n, HOK hha ycklb TLghoa khoa h’
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2. M) &CMGHI agN C U

X0y d ng L€ ¢ L€ ng Raep tXril°ainrn @rg Llgbl
ch u tli tr ng ph.c¢c h>p (L ng, ngang Vv’
3. n" |l Th™ NG, PHY M VI NGHI aN C. U
3.1. n'i t€ ng nghi®°n c_u

MonglL dp aklC Hitl tr°n nQn LUblt yJu (khtlng

g m t i tr ng L. ng, ngang Vv~ m! men.

3.2. PhYm vi nghi®°n c¢c_u
-M-ng nlng LKt tr cv¥nig/]pnBSIClp HOGM bhi

mang L i X ng VvV ' mab,s &tthdcnfan b m€ M hgtn
(V/V,¢05ph% h” p v, i LHKdpLXWmlana m-ng

-Ch€a x®t t_.i biJn dlng | %n v~ ¢’ kIt
4. N, |1 DUNG Vé PHhuNG PHCP NGHI agN C U
4. 1. N, i dung nghi °n c¢_u

1. NghiAnmémgmXLlt r°n nQn tL&r mh/umg cdh pu

2Th2 nghi vdthWHRMNIkchuXn h-a v’ .x0Oy d.

32Quy tr3nh €x@gTT6Hm,gaXlch u t[i ttéhng p
nQn L.blt yJu

4. X0y dnindpthifFn pmhQnet 2vnh t o8&n ° nt [Li° nthr nn
ph hc.p

5. ng d, nHTGHkE Wmg thram m t s’ ctlng tr?3
4. 2. Ph€hng ph8p nghi°n c¢c_u

Ludn 8n s d. ng m t s’ ph€ehng ph8p n

1. Thu thop, ph®©n t2ch, tYng hip c8c

Thu thdp c¢c8c t i |1Q ‘un tlk'omhy rBh g gtdriie
Pho©n t2ch c¢c8c nghi®°n ¢ _u vQ th2 nghi m
nghi m wPh®hnth2ch c¢c8c nghi°n ¢ u wdg m?
d, ng ph©n t2ch m* h3nh tos§n.
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2. NghiPntoowyAt

Nghi°hTcthwuy/tc_ vadngnomgvadn' grhi *wQ a_ &' nh
m ng tr°n torQm LcEit sy/Juwgc | T .thuyjt ¢ L

3. Nghi °n cou thyxc nghi Mm

Th2 nghi m mh Umd xyeomdt sIB8Tt ct, iwprérx Yac
nNQn Lblt yJu,mi_ hInh cpxafKm th- at i Jp

4. Nghi°n cou m! h3nh to8n

V. gocmasattip xic MSTX)x 8¢ L nh t_. th. ¢ nghi
toanl W t B8 mglT®Hcg a nXLtechng tohi c h  p tr?®

5Ki Wm L " nh m! h3nh tog&f b&hgtim®wghuse
tr3nh nghi °nchco um Lt« tcrid@BgXgb h' p g ¢

5. NH NG n&NG GEP M, I C,A LUxN CN

Ludn 8n L« c¢c- nnhh&:gsau ng g-p m, i

(1) Nghi°n ¢ u t3m L€ &) L€ x m-rmrg nmt
tr°n nQn! Aeltx yJul khLi Wn h3nh ° LY ng b?3
ph.c¢c h”p L. vg¢¢0o5ngang v, i

(2) Phg§t triwn L€ ¢ c¢ctng ¢, (m t mt
bao t[i tr ng gi . i hdn cho nQng,L dph_X¢ W
t2nh to8n thi/Jt kJJ sh b, v° kiWm tra 1

6 . h NGHQOA KHOA H C Vé TH- C TI1 wN

h nghoa khoa h c:

Ludn 8&8n | h  chLlL® tRinbdatldgn btftoi fjenh Ku] nin
L ng th” i t[Fi tr ngtlLngg,bepgarme,x@ymit hin
d ng c*tng tr®nh ngtn s*ng b33ng nXL, (I
KJt qul nghi°n c¢c_ b  c_sanlglu dithi@wpsdgn pl " pnhhf
congtrinnt r °n nQm- iLbdhwnja v™ nXL n-i ri°ng,

n€a ra phemngi@hgp LW8mMmh nXL LHt tr,

a9 Q

(khtng x 1IT) c¢ch u t8c L, ng L ng th i ¢
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n€a ra LTEGHcg mXaov, i g-c aadls &t cthi JBp
soatxét TCVN 103982 015 khiJjtcfn th

B" s uhtinh &K trong viung céV/V,¢0,5t r €, ¢ L ©y c hblp
theo conght . co=Alk4..

h nghogoa th ¢ ti,k, n:

D . a v o kJt kKWt mgihipgmfe mQm Abaqus

chia | € i, k/JJt n’ iqulfW| pdip ©MT&H enigh tb\akoi 'x m o
t h™ i gian v°™ ¢!'ng s.c¢c trong thil/Jt kIJ.

- ng d, ng kJt qul n"y trong tmjifltcBdfgh
thudn | i, d. d’"'ng.

7. CrU TRBPC C, A LUxN CN

Ludn 84c hg€hm g5t r an g :Rfh_ #id) bay trong5 trang

h3nh v & thinblnuigd np h&m v~ h3nh vE& trong ph
phfn lchdmh8m[ng bi Wu trong phfn ph_, | c
Ch€ehngTlngblgud® nghi °n c¢c_u

Ch€ehnNgh2 °n ¢ u ch s° khoa h™ mmgvTiGHh€hn
Ch€ehngoy3d d  ng TI&H ng bao

Chehngngd &k Jjrggqul nghi°n c¢c. u v’ o t2nh toc
tJ]



CHhuNGTING QWAM nj NGHIaN C U

11Gl _ | T BHUNG
1.1.1T3nh h3nh nghi°tidp. X“"vVianhgNdmng
ndp x~° | aénlL€fn L@ uxobBlt w tnghg°LQ t |

iNghi °n c¢c_u ctng ngh' tnig°n tvidhmg mgWat ba
KC121 0 A t . ALR9BHO GRATBEA r €hng n3nh D, KJmm qgh,
nghi°n ¢ u trong LQht " mgwymni |dh'k/Jd.

n/jntm 2003, B, N!ngachegheép iplpvt, BTMThI
trongLQ Nghi in cou thXaandk ALchd, tpbAEEopA
cmu kinh tA v¥%ng L&ap bNinpp XEE@4gc Coohu® pL o
xublt th  nghi m-2GIP4HEG6NnMtEShicMDAaLng ngl
tuo thi c¢c*ng v qudn I T von h"nh nXL d
cing tr3nh ngtm3dldng v¥ng ven bi On

Cing ngh’ Ltéh'c nSgohidhimgct ng c¢hoi Blidp P
Li°u (2004), -BWp LTihtm2Zg(N2L®eusd ) 0 6, NdBhi Np n
v PTNT cho &§p d,ng ctng ngh’” n"y v~ o
Omon xano t " nh Cfn Thh, HdU€G¢ahgnhKC"®
§p d, xyvitdangc ng Minh hHi'y vn TRYgrh " Wivom,
CaMau. Ntm 2008, B, NIinjgc MNaogh§p pd,vig P
cl!ng tr3nh thu, ¢ d, §n -PH®nhiamhamHe §n
ph€hng nh€e C° Mau, BYUc Li °u, Ki°nL Gi an
' °n LJn h"ngl1l8.rtm ctng tr3nh |

NEkm 268 8TS. Trfn n3nh [, & «v ' ngh8C nc ci
triwn nXL th°m ddng Ldp x° lan li°n h™
bao g mhmhn®QuyIn kJt h  p v.i nhau, nQn
th°m h  th ng @#Hntldng GV @h8@®ncing ngt
ngh’ 8p d, ng cho c¢c8c c¢c*ng tr3nh ngtn s’
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#

Hinh11-BX tc? ukAXLLH
NEm 2018, trong[8LQ GSi T8bipTQENcnynhA H
L« tiJJp t_c nghi®°n ¢ u, LQ xublt m t s’
th§8§o | dp h" ng ntnm XHtI T rBdn q@mK 1D nge
Gi i ph&p cing ngh’ n"y L€ ¢ ki/Jjn ngh’
tiJJt tr°n stng H ng.

Do €©u LiWm n i tr,i c¢c,a nXL]c¢c- bging 8
70% so v,i ¢ " ng truyQn th  ng. Kh[ ntng
thay L i v tr2 tuy/]n ph_c v, y°u cfu
nghoa vQ mHt khoa h ¢ m” ¢, n Lem | 4j I
congt r*nh v”™ kh'ng mblt chi ph2 phg§ d_ . T
y°u cfu quy holYch m , phs8t triWn kinh
hi n LYi ho8&8 ning nghi p ntng thin. nX
nhi°n LW x®y3dhngo ckhgng phli x| T nQ
ndp L€ ¢ chJj tYo, | p LHt theo t2nh ch

th i gian thi c¢c*ng nhanh.



Hinh1.2-BX tr2 kAt c¢cmu nXL th8o | ap
Cing nghHcnKL t ph¥% hgapt lving nkh®mgp v

vdn chuyWn nguy®°n vdt |i u kh- khtn, L
ving xa b8rmaybhon@ nMaukh- gi [i ph-ng m
gfn nh€ khtng | "m thay L dok hc!fmcgh mpmhufain In
byng v~ d¥n KhXmugltahin Xd! rcd.ng n°@& ct tmm'g rk
ntkng ti°u tho8&8t |1 v° blFo v mti tr€
th bhg.L-, tiQm ntng vl ttrioWm w¥»ng nmBdg¢ Cd
1.12Nguy°n | T ,nhgbiig tkQo tvhiudtdpec Xri Bam c_. a
1.1.2.1NguyénlyL op X" | an

TheoR,3,14 , nXl8cc-nguy°n | T "ot Kigndn @h’'t rc_n
vitcik/Bu chlaGLHW . ng sublt | °n nQn nh,
nQn mQm yJu, khtng phli x IT nQn.

"n L nh tr€e t, |dt: D¥%ng mblts Etdpl b
c " ng v,i t€ ng b°n.

o

n L nh thbimi OT®emgngiu®Ainngang d<€ i |



o

n L nh x-i: M r., ng khXu L, ¢ ng LV
cho ph®ppia, a” Lhn gil[n.
1.122KAt Lcapu X~ | an

ndp X¢- | mai d LhnXgl, hd Yn dgipdimtalo3valdiml.g [2,
3,12214. nXL 1l o4i n"y c¢- L8y v"™ tr, pin d

ch u | c¢c. VvVeXUTli vdtchil udoc©y d ng tht?i
th®p. HXpra& &y chia | " m nhi Qu khoang hf
g" mnXAlv, i khXu tL -0 mahagXdhii°Qu k/Jt v, i 1

k/JJt c¢cblu k2n n€ ¢ tu8 theo chiQu r, ng c,

DUngn Rl [ n HiFhM.5vaHiNnh1.6-bn L8y v’ 't tablup
brn dfFm L° 1iQn kh i, hai LFfu th€ ng h
phai, tho©n ¢ ng v~° phai hai LFfFu tYYo th
mHt tr°n, v3 vdy ¢ ' ng c¢c- t/nw v it rt2r °ncC
congtinh.C' a van s d. ng trong ctng tr3nh c
vancaosy ¢ a t I ng, 14ck lmo [prh@dngEB®eo X Oy
d ng t. ti®e cXinjdayl an L@ rconcgh/nh doms§

L%c sJun, hay tr°n _ n i t4Yi m t v tr?2
C a van L€ ¢ | dp LHt sJ/un tr°n nXL ° h’
vio h” L¥%c v™ | "m n i Ldp LW di4 cthdynwi

nXL. ndp Lblt mang c¢c ng, x©y d, ng cfu, |

01/03/2003
Hinh1.3-M* h3 nh nX Hinhl4-nXL hip € <ct
Ph_ac Long
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Hinh 1.5-M* h 3 nfhd m Xdt Hinh16-Ct ng t rBdm da

thyxyc tA
1.1.3T3nh h3nh _ ng d,ng nXL ° n€ ¢ ngo’i

Trong dy dg&mgx@8c cing tr3nh gil[m nt
t h " n Wengditalia (Hinh 1.9, cac chuyéngii « L Q xublt ph€hng
nhdine, ¢ t. Vv nh Vi nbeacoe Igiiontalambcgo, Chiogme ¢ e

b3lng h t h” ngbngn t7B®E  tar Yramhi ¢-B8nnga o
r .- ng 20m, d"y 5m. C a van | o4i Clape p

vio b,ng ¢c a van LW c¢c a h4 xu" ng, khi
c a tlen.NQuodngtrinht€ ¢ x | T b3xng ¢ ¢ b° tilr
i °n kJt v _ i nhau b3Jxng b° tlng v, a doOn

t.,c L~ b° tlng v, a dOng.

Hinh1.7-Cat ngang ¢ Hinh18-Xoc | T n ®mVinecer
Mal amocco, Chi c
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TYi M:, trong d <o kK©OYyndshgtWw Bpohn bcdg
V., cho vdn t[i thu tn s?* nigatt  xnChyi7]@wngegt n[g
l6,ldp Br adddicWn IF3mx®yha nig €¢c*ng tr3nh
nguy°n | T ndping” mh&okhoang, m i kldpang
L €c gh®pl hb niguhya’in x "~ L anguyBrtQut ‘cn-g€keMthi t
theé ng IvoQahW | 31, 9m v~ tblt ¢6Mm Sauskbicdch o ar
I hnguyen’ €c chJ t Yo xong te€dhogn m” i mvigdioc
v o tr2 cl8md tch®mh xw< ncgh unXQn bc” cs Jun

C'ng ngtn mHM Momtrezama J$L@gc Momit Btz u
x©y d, ng LW ngtn n€ ¢ mHn x©m nhdp v~ o

Ctng tr3nh ¢+ 3 khoang ¢ a van cung r
kh " ng chJ] m ¢ n€ ¢ r,ng 20,1m, ngo i 1
21,3m.

Hinh1.9-Ph_ _ng &n xo | T nzZn cva Loap

Ctng tr3nh L€ ¢c ho"n th"nh v’ o ntm 1
SO0 Vv, i kholng 25 tri u USD n/Jlu thj ct!ngq
H*™ Lan, t. nh._ ng ntm 195Q, chH ngl« rtdmihwm

qguy m* | ., n nhe€e d. 8n Deltaplan v, i m, t
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bl o v.000hia5 OL blt Lfu ti°n | " c¢ctng tr3nh 1
re ¢ x©y d ng, sau L- 1 fn | € t chel@c c
Haringvliet, Brouwershavense G&f [ . C8c clng ntgr dnp mgt ingu
| T phaodp’ VNealh@elbx OYWodi ongv’ cho v %ng Wal
Beveland vaNamBevel and n€ c8#H " thhm k&adYit. t |

Bdc. C!lh'@c thé nhm1968liTon nnb, c¢cing tr3nh ¢
| an c ul ‘©daohenirg vao ngay 24/9/1961.

ndp Gr ev(dd lamglemigec Bdt x ©y ditmnl§58 va o n
L€c ho”" n brhsaih WM.0i nchi Qup dl" " iCaétddmy.tHimh
ddmXW« nghi°n ¢c.u v xO©y d ng tr°n th)
c’" nQn, kdprtahowd onchk€ ( M: ) gia ¢  ncQnv_ biun
nghi°n ¢.u trong | udtnr °8n nQn npXHLt LyHju .t
nguy°n |IT ¢ch " u | ¢ L ng c¢c,a nXL I m

ngang b?3ng ma s8t bln L8y.

12NgN nrT YeU VENG nBSCL

Theo t4],[19! im u [s L Hc t riahigsét RiSlcT It h
khoan L Uli« di€'nc tBz obghitm°eu ch I'T ° tr{
ch " ng cdt c_,a Lblthin@rkht mego, khérigtkhc §tt hid €.r
tr°n m8y shdtl mpHEyingg, KT ngvaBl ag. 1. 3

BIfng-nmHcl tr<€ng ch | TAnGia nlgbltv "y J@i4n h tBJjmh
. An Giang Bn T
TT Ch ti °u|KI hi nhn
Bun sét Bun sét
1 |Dung tr ng Yo KN/m? 16,2 15,9
2 |Dung tr ng Yiw KN/m? 10,0 0,96
3/H s r,ng & - 1,660 1,800
4 | G6c ma sat trong j L, 322604 600606
5/L ¢ d2nh L C kPa 8,0 7,0
6 | H s° thbim K m/s - 5,60*108
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Blfng-mHe tr€eng ch | T ¢, a Lblt yJu4,[15t " nh
. Tra Vinh BUc L
TT Ch tV°ulKT hlnhn — —
Bun sét Bun set
1 |Dung tr ng Yo kKN/m?3 16,1 15.7
2 | Dung tr ng Y kKN/m?3 9,6 9,2
3/H s r.,ng € - 1,75 1,899
4 | Géc ma sat trong G L 6°0 600 258060
5/L ¢ d2nh L C kPa 7 3,8
6 |H s° thblm k m/s 1,2*10°8 3.2*108
BIfng-mHc tr€eng ch |1 a Lblt yJu4 t nh
_ Ca Mau Kién Giang
TT Ch ti °u|KI hl nhn . N
Bun sét Bun seét
1 |Dung tr' ngl ¥ KN/m? 15,0 16,2
2 |Dung tr ng Yo KN/m?3 8,27 9,9
3/H s r.,ng & - 2,214 1,752
4 | Géc ma sat trong a L 321060¢ 251060
5|/L., ¢ d2nh L C kPa 6,3 6
6 |lH s° thbin kK m/s 8,46*108 4,6*108
C&8c <chcéh tdi-l'cu ma s8§t trong lavhai L MHi c
| € Mg ErenglduyffiltmnhngCaesi . it E€hbmny d_al
n QméutrongtrongB I ng,BT.nQg valB.[2h g c h o 3 t hnbQyn Lkbhtu v
nBSQlLlblt. yJu
1.3HCNH TH C M T "N n. NH CDNG TRCNH TRgN
C8c h3nh th ¢ mblt n L nh c¢c,a clng
bao g m: Ph§ hoUi cdt (tr€ t) t  ng thWw
(tr€e t) kiowWn34x405%F n TrUng ths&8i ph& hodi
d, ng v€ t qu§8§ khl[ nktng ch u t[li Hnha nCcC
1.10Ph&§8 hoUi cx[ynHta tk& t chl[y dTGo h3nh
triWn ra ngo”"i vQ m t hoHc hai phza v~



-14-

ng,t v° th€ ng Li theo |~ c¢ctng tr3nh b
hoUi n"w[ yvhréa nigiitHitc Shtay L blt d2nh qug§ ¢

VAP GhS-
Hinh1.10:. S. LQ ph8 houlf34%pt (tr_11t)
Phg8 hoUi c¢cdt Hnh¥EIttHh€ cng xb[y nrha€ t r o
chnémcao, chuywWn d ch |, n th3ng L. ng c-:
mHt tr<€ t. Khi Lblt ° d€ i m-ng LYt t i
ph&§t tri Wn -t tihWwhHt[ yl bita véah€hXy Lt r  nig hmiu
th” nh L bltl Yanh mhaBht t r i Wn

Hinh111: S LQ Ph§ hou[345@at (tr_1t)

Phg hoUi cdt (tHMLIIKi Wa xunugig oahe
buncotinhnénlincalkhi gi & htulyiwn lWbitch t h33ng L_ ng
s. ph8t triWn c,a mHt tr € gatvgi ciél®hlan c?
m-ng. MHhglLkh:nhp€c- ph, u | ¥%n m" L€ ¢ tlI

Tl

Hinh 1.12: S_ LQ ph8 hov i35t (tr_ 11t)
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V.i m-ng ch  u LYng th" i manlhinhtthr cn go hi8 rh
ph. ¢ tY9Yp hhn nhi Qu thW hi n ° vi ¢ gilTl
th® i c¢c,a m-ng tr°n nQnHnNhIK3 L ph8§& hodli

Mang bb t.ch nOn
a. M-ng t&8ch nQn o NMiingnelnnngt t € |
Hinh1.13: M! h3nh b”"i to8&n m-ng chlu
14Bé1 TOCN “WNXWRNM NAN nrT YeU
nXlt h€ ng L€ ¢ thift kJ vii hhagi gti’. Mg
t" h°p ngtn mHN. T° h° ' p gi. ng t c¢c- m,

xublhii, k- m ¢ n€ c¢c trong LY"ng cao, m ¢
mHn c - m, c L2ch ngtn n€e ¢ mHNn t. ngo" i
m CcC n€, ¢ ngo’ i s'!ng cao, m C¢c n<€ ¢ tron

tr'tn8gc L. ng L ng nd¢p L wegaVil[tl[i tr ng r
hinhbaitoam Xlc h™ u t 8c Hinmigy.V: H: M (

PhYa ®ang V, w PhYa S«  PhYa ®&ng V, w PhYa S«
@ ******** ;H‘*”Y :>
ﬁ:::::::ii iﬁ:::::::ii,\{ﬁ:l::: \ i;:::::::j} ‘ﬁ:::::::ii
S N
< H, u
a T h p gi b. T h p ngt
Hinh1.14-S_ LQ tY hitp tdi trZng
C8&c k2ch [tnh€_ @ oXLb nh Hinhltlyva Hirh 1.65

trong L-:
B: Chi Qu ¢tL:ngChhifQu Ld8yi bl[n LS8y
Le:. Chi Qu r, Hg tChiQy m@oc bl n LS8y
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i
= -
g !
s L /zz
4 o ¢
I I/ N N
L
Hinh 1.15-Kyh Mu c¢c8c k2nXlh t h_ac c
V. anXL t[i tr ng L.ng ch, yJu dorént r n
t[i tr  ng ngangpdd chanreh cl 't h®lbing2th B | €
X ng LW thudnh8ich3man®°ddm! memg Inhch,
yJJu do 8p | ¢ n€, ¢ ngang. D ocurge h iov@ ui Qu
m: men t hekinhd4.tbvalHinh 16 €
Theo t " ng hhp o8Bt E&ngOyrd, ng L Ht
thit = VMV,¢05(chi tiJt xemrpohng Il udnl)8&n,Dot §l
trung nghi°n ¢ . u x©y d ng biwu L7
V/V,¢0,5vaH, Ml ul n c¢ %nog¥rcd i dhlu)
N e
a - a /
N 4
U 7
B |
a >e>D, B
a <e<D,
a. T~ h'p gi. b. T° h°p ngt
Hinh1.16: Quy _ ac chi Zu td i t
Theo quy € ¢ chiQu trli29r maoyt cidtihg

t [ingt theo

ph€ehng L.

n Hinh hlgd a n g

v m?

(

tC

tr

b a

me n

(



Hinh 1.17-Quyl Yi td i ht'rnshn gt dxié Stnc@reg pth.  ng

nXL |'" m t ddng c¢c*ng tr3nh c¢c- t[i tr
I T) ch u tMgang wg m: nmen L"ng th i. M
L€ ¢ nghi°n ¢ _u Lfy L. |7 _ng x tilp

ph ¢ Thom.g th, ¢ ntXflc.v_éhe°nrhh nlge ch m ¢ n+¥€
cfu giao thtngXlth?3 cltéan ¢mQn hWsItHHY hu nta y

Vi @amNv" tr°n thJ gi. i 2t c¢- nmXHt rn°gn knjQ@n
Lblt yJu khi c¢ch u t[i tr > ng ph_c h p v~
bins ®t ° 0 BSQIlg L@ABMNg)rbltvat/hu€pmd@gi a ¢~ nQ

nXW« L€ ¢ _ng pdhUng vyi" o LErgt hu L€ ¢ nh

Theo TCVN 4252012[199v Q t hi JJt k] nQn m-ng Vv~
thiJJt kJJ thi ctng Ldp x° Il an di L. ng,
ph3ng, hoHc NfJu€'ct tNbedh], BvspHTgy 2045t he ch”™ ¢
t2nh to&n[ltnWe BE pih&nly s~ an to " n tr€
(1-1).

¢ _V.tary ,+C,.A+mE,,

e AN, an, -y
Trong L- | ¢ ch ' ng tr€ t Ldp x° | an:

V.tary ,+C,. A+ mE_, (1-2)

V:T"ng | . ¢c L ng g mtr ng | € ng bln t|

A: Di n t2ch L8y m-ng.

Evw 8&p | . ¢ b L, ng h4 | €u.
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Et 8&p | . c ch, L, ng th€ ng | €u.
AH,:T ng 8p | ¢ n€ c¢c th€ ng | €u.
AH,: T ng &p |.c n€e c h4 | €eu.

Joo G- c ma s8DXWi' aT@ndmg L&8Mi Jy,=KIJIj, sh «
Gul Bly theo th2 nghi m mg®nhb&tt m<€ec chh
. L. c d2nhnllv. a,h®BiurKgss y

m: h' s x®t LJn quan h° 8p | c b" |
Tr€ ng h p nXL LHt tr°n mHt Lblt yJu r
t2nh " n L nh c¢c, @-30XL nh€e clng th_ oc

V.tanf, +¢g, A
Kt =— T -
aHu' aHm (13)
T s 17 t°"ng | ¢ ch ng tr€ t, mXu s’

n€je 0 thAgltree€ch LeAsstr" th nh H

Bung thmd kn&ochitr<€ t 1%, ng2NMhnimgi@"  c[theo
L ndt 3K L€ ¢ | ¢ gra 4528%. GFE43%.sll Gg §Ktr  n
hhn so v.i | ¢ ch ¢As.tr€ t theo ctng t|
MHt kh&§d tH& an gti dtXn3 nghu gtXnkis/;Ttn k/h Xm c_ a
s n xublt ntX[3tnhgcthih' ms” an to"n [K] L€ c

[K]:%; Kel © h' s~ blFro LTm L€ ¢ x®ta tcha

tinhneh™ s” t° h>p t[Fi tr  ng, m h s LiQ
Nh€ vdycBOpas, | Bly s LiQu ki n | " m vi
L€ ¢ se1¥H s mMK.Qu L€ aBInBly kthHhenay c¢c- nh.
nghi °hWcch. ng srR330%vasr@ K~°~ Khp tinh to
L" nXlL heo t iTCUN425B20QM9t rong tr<€ ng h' p K
m t trong b®&[Ns C@®4 Ty POARthINF n t82nnth htton c [
th ¢ tr€ t h,n h p theo sh LY sau:
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. BB |
e . BE) :II

tgh 4

*ah toh~pgh

5

/ ‘ b
T G .
%ﬁ L P

Hinh1.18S LQ t2nh t Hnh119-nQ t h0 tgwpgn

[a]

L ¢ ch’ ng tthe&CVN 4253801 p

Rn=(p.tay +)B #.B (1-4)
p6: 8p sublt trung b3nh t2nh to8&n L8y m:
ttw C€ ng L, ch ng tr€ t gi.i hUln c_a pt
B§ 2B6Chi Qu r, ng t2nh to8n c_,a phfn tre€
Ré&=Nc.c. BOgq qNBIH g& B (1-5)
Py = 0 (1-6)
n = c/tani (1-7)
= R0t e
Trongwtka trHMphin¥ vhi gi § tr° §p | ¢ L
n” ®With'119L€ ¢ thiJt | dp bJIn@6)AES). ct ng t
Ne, Ny Ng: | © ¢c8c h° s khtng tjhdd = dghdoy an
TCVN 42532012.
V.i Lblt ms®i ¢ trkahngaglit@Qwéki nre, =0, g- ¢

pghtr ong ¢ (W™6Yn ht h_ hthn O, do L- ta kHHinmg xC
1.19vakhéngx § ¢ L Rnht hle® cc {1Mg t h ¢

Trong qu8 tr3nh x201p[20, ng TCWN [kOAZYhHhE °
c.a Ngé60 Tvaw=3(&/Jt qul nghi°nictou m@ ¢t
tr€ ng ph8i G3Si GOWord[Bg 4Z)56/by x®t t . i s,
" ng th i cng,tfgahg mg W men khi m-n
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L€ cM8TXah€ tr°n th3 trong ti°u ch2Xn c
day23cm d<€, i L8y m-ng. Cho n°n v MSTXn XL |
ch€a L€ ¢ Dhahll°nvic. aw.cnglhinieTys_ oca xi&L kh
LHt tr. ¢ ti/fp " tcfFn tRIJLHBILANS Ddoang, md §

men t,i ~n L nh nXL.
15T° NG QUWAGHI gN C U nh'TNG BRONG GI_ | HY
KJt ncXdw- LHc LiWm | © m r,.  ng khoang

gi fm _ng sublt nQn m-ng v~ gilm gia ¢
phlfi | % n"o cing khl[ thi v~° c¢clng ch’
LHec LiWm L a h3nh, k°nh rYch khu v ¢ ¢
trinh.

V.i LliQu "k L nh ch ng thbm b3xng L€ n
tinhnénn Xt h2ch h° ps®ti yA@nvILblt -nXH ~ m vit hd
vV, o t [ tr ng ngang | . n, nXd dp tnrguihng nv "
Lblt yJJu b«o h]lamneicec khQugkt hm&tdon€e c
LHc Li Wm t hi clng; LY%ce x~° |l an trong h°
k/JJt c¢cblu LiwWn h3nh g"m h, p L&y, tr_ pin
L " nh n”" i, di.vVQhWwywnl U'hindV vcin X mu ng | o Yi

ntng. Thtng th<€ ng, c¢- c¢c8c h3nh Hnh ¢ m
1.20

Hép ®.y
Hop d3 |/ A 17
Op day W? : /@ TE
m :'y«mr,yfr:'ry"y',-v'y'r:"r,r
AR BIn ®,y \fﬁi'én v.ch
NOn ®Et yOBin ®, NOn ®Ety Al
a . M- ng LHt tr b. MGngngamtrongn Q n

Hinh 1.20: Hinhtoc m- ng n!' ng
Méngch  u t[i tr >  ng ph_c tUYp: t [mbltt r
n Iméngdr - d Y Mph 12k €
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Hinh1.21:S. LQ mt nWrc htfmMun it rédvia t r Eng ph
1.52Mongcht@fi tr ng L. ng
1.5.21IM- ngngb t
Theo Prandtl3l], s ¢ ch u t[i m-ng tx8m L'Qmh Ltblt e
t h (19).
q, = N,.B.s, (1-9)

Trong L - :

ul © s clLcmguhayitli tecr,,angm-Lngng gi . i |

BChi Qu r, ng m-ng

Ne: h s° s_ ¢ ch’ u t [Nc=pc+2theoRramdfip]] v . i

sic€ ng L, Hkhreghgt cadgt kn€, c
1.522M- ng chu nhot

Theo Skemptof53] , s. ¢ ch u t [i m- ng Ldbt, tmhdt |
tr°n hnen c {1AlQ: t h_ c
d, = N..s..B.s, (1-10)
Trong L-:
QuNeB t ©hng t nh@9t rong c*ng th_ c
S h™ s h3nh d4ng m-ng.
H s’ h3nhx Anld evdh reg(lalg): t h_ ¢
5 =1 40,2% (1-10)
L: chi Qu d"i m- ng
Liu (2017)[45 trinhbayn ghi °a cdung VO PRTHBH’ h3nh
moéngch. nhdt c¢- x®t t. i [ nvh hcéhinQu cs Cau .k

kJ]t Lagpbdptich cing th_c Lhn giln L€ ¢ LQ x
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t [ cho m-mgngu¥emg nhigQu at hmingvadmihQu
saungam Liu (2019thg h°  p ¢8c¢c nghi°n ¢ _u vQ h’
sautrongBl ng. 1. 4

o

BIng-T'.Mg h  p c8c nghh°nsc. wW&rch nggUmg

Ph<ehi .
D/B2 | kB/s)? d’ '
/ Isu ohapS H S T8c gil
¢5 0 SE S=1+0.2B/L Skempton
¢2.5 0 SE S=1+0.2B/L Meyerhof
¢5 0 SE 12 (m-ng vu?!yn TerzaghivaPeck
¢5 0 SE Theo Skemptof53]

¢0.3| ¢30 MoC Sph, t hSunmva D/E
S=1+c1.B/L+ c1.(D/B)°®

¢5 0 FELA _
c, 2t hay LBILi
¢1,2| ¢5 |UB&FEA - Gourvenewa nnk[39]
¢l 0 FEA S=1+0214.B/L- 0,067(B/LY Gourvenec 38|
Trong L-:

aB:n€ ng k2nh choddb@n-rngng rg_ nanhmltng c¢h
D: c¢chi Qu s©u ng"m c_,a m-ng

bk H s bifJn thi°n tuy/]n t2nh c¢c_,a c€
SmCE ngkh§nghéeg t M8t mHL dblt t  nhi
°SE:th€hng ph&p b&n kinh nghi  m,
MoC:Ph€hnglLE€hlBigc t2nh,

UB:Gi ., i didncdn tr °n,
FEA:-Ph€hng ph8p phfn t° h_u hUn,
FELA.Ph€hng ph8p phcarénPPRTAH gi ., i hdn d,
d:Chi Qu d"i m-ng ch, nhdt

1.53M-ng ch  u LY ng th i t[Fi tr  ng L_ng,

Bolton[24 L« nghii°fgi cch® nh x8c cho tr € n

Qo

tCi ng virdgam@m gl bith 6 &t t 1l | ¢ ngang |
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clng th. ¢ sau:

Ho=As=Vd(p+2) (1-12)

V. VNNo¢05 tfhg bhgang gi. i hUn kkihtingt [Ligt rv
|l . n dhhan,xi°n tFi tr ng L€nnbNmaleHE chu
t heo cY1Al§: t h_ c

V _p+L 4l HIH P sinH H,) (1-13)

Vo p+2

Meyerhof B9 k JJt klhuldnntng ch u t [ tr ng L. ng

t [ a:rtén"r%g ttng hlt°nng qua @E-MEhng tr 3nh
¢

i =(1 a_o)z (1-14)
Vo o
Gi 8§ tr° |, n nhblt HH=#Asl ' t mganmrap &pg§m!
Ph€e€hng(l-i#c3hnh n-i vQ g-¢c nghi°ng c_,a tT[i
at g :tan’l(\ﬂl) (1-15)
n’oi vV, o nh._ ng g-¢ nghi®°ng |, n hhn g-c
L" i m-ng &E&1e38khEtmt [ n gV =L0,6m68\%. Meyerhof [49],

Hansen[41] va Vesic[55 L Qu c hblp hnhdnn nmyg-hi °ng. n i
btng ch u tT[i t rM=nQy) ,n gchlirfgn gt tB;%n gc .ta©®m Ha

Vo (1-16)
\70_1 051 J1T @ H,) . H Ag

Chv T rung, LiWm chuyMn tWiJpveve 2. do! n
Vesic (1975) cho m-ng btng |7

V2R (1-17)
V, ~ (p+2).H,

TrénHinh 1.22bi Wu di ., n Vuvahr/N,ht' heo, anghi °n c. u

g i Nleyerhof[49], Hansen[41]], Vesic b5 va Bolton[24],t r ong L - L€ n
di . n quan b5 khdcva baVees kigTheo Vesic ths3
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V/V,, HV) khi chuyWn sang trUng 1t®8ng mbh3n
khi theo ba t&8c gi E[Tkbancph®Hng pi€§pgt
nhau vQ LiWm chuyWn ti/Jlp gi. a Li Wido pthB|
trong ngang. Meyerhof{49], d . bg8o Li WmmhcHitu ytWaéi t LI i/JWwm
m-ng chuyWn t. “n L nh tr,€ dl[ sthenmgsém W’
LQu dV=Vd®0o Trong tr€l&gndh @omg ytr kvn, |
ph€ehngVepshiS&cp v~ MeywVv,hgf) cgi dd Wm i( L€ ng
+ Theo Hansen4l] , m-ng btng ch u tI[i tr ng L
g-c nghi ° n gs)tHV 0,194/05n (3388, suya @, =21,26.

+ Theo Vesic: targs)= H/V=0,194/0,611= 0,3175, suy ;8 =17,6
+ Theo Meyerhof: targs)= H/V=0,194/0,676= 0,2869, suy & =16,0

Nh€ ¢ LiWm chung cla&ivWMpnh,  n h'§clLQuUlcoi

ngang gi, i hl'—'lﬂpﬂ:{—lheo ctng th_ c
Vo P2
0.20 (0,611; 0,194) (0,676; 0,194)
TR ———— F—— e — | |
\ / Meyerhof
1 HM=1p+2)
0,154 (0,5, 0,194) Bolton (1979)
7 Hansen
0,10
z
I g __ _ __ Ph, hoti tr-it Vesic
0,05 (Sliding failure)
0.00 | | | | | | | |
0,00 0,20 0,40 0,60 0,80 1,0¢
VI,
Hinh1.22:n_ y ngTTBHEW/V,, HNV,)cva m:- nMr0 bt ng
154M-ng ch  u LY ng th i t[i tr ng L_ng v
Khim- ng aoh dyc ntgg@ meng©y r a L, | " ch t©m

h " p | ¢ ch”™ t8c d,ng | °ncdi t®mtadh hiqi
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h® " p K ¢, ng m-ng hi2e ult €hnwomamgqdl =~ d
e, c=AB{M9Ini Qu n"y dXn LJjn _ ng v, i m, i g
men ph8 hodi M, gi.a M v"™ V |li°n quan \
M _,va v (1-18)
M, Vog V,

Trong L- Vo _ Ing tglii it rhUmg k mig dh 'ngg- - LtHf
tamtinhthew * ng (1t18. cTheo cl'ngtthi &8 tr°ncMclLH
M, =0,125V, =B\, /£khi V =0,5,hay e = B/4. (1-19)

Tr°n cHMewper of Lx©wagdTGH(E/V,, M/B\,) n hkanh 1.23

Theo L-, quarfVaMBWE€-ng kBadb-vn MBY&it ngng
df n VRtitng, n a b°M/BVpdilll m Chigrg.v(i-19) clo
thplygh h€ ng c¢c.a m! men Iquma gli-[rh “dmi gn [t
t [ L ng c,a c¢ctng trs3nh.

0.14

0.12

0.1 ~ ™

2 o008
£
= 0.06 7 AN

0.04 /' \\

0.02

0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
V/Vo

Hinh1.23-n_ yng cong wgaMéBWoch M rV /(HgoOX h § i

ao Q

1.55M- ng ch u L ng th i t[i tr ng L. ng,
T. |IT thuy/Jt dTo, | i gil[i chainhAresc8c c |
khinggtk€© ng, c8c nh'l«nghiii°Jn d1laG tinkr@ gc
s. ¢ ch u t[i0o,M=0rah @ Qn! ®d0) [23H56 &1].

V,/ A=(p )5, (1-20)
Trong L-:

A: di n.t2ch m-ng
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Hinh1.24:Chuy ©n rlxYig ttd i ntg L ng
B

e, N
S b,

SEEy

Al

B ) b

(a): M-ng bitng (b), méng tron

Hinh 1.25:DiMn t 2 ch m- ng H49Mu qud Mey e

Meyerhof B9, Hanser{41], Vesic b5 va Bolton P4 L Q xublt c¢c8c clng

ng(@2YL Jnl24Hdc- thwWLW x@cndg nh L€ ng bao
Meyerhof (1956)

a®. A
2 H Al 1-21
o) A A's (1-21)

\Y
—=(1
V, (
Hansen (1970):
vV - A ) i
\70_1 -0,5(1 JT d/e '§)K H Ats (1-22)
Vesic (1975):

: A
Y L ' 1-23
! Al A’ H A (1-29)
Bolton (1979):
vV _ptl K1 HIAg Y sint@ /@S )?51 H s (1-24)
V, p+2 A
Ph€hng @ePlmn@2dt hW hi nilHait[vblnrl@g x
ngang Vv~ s, gi [m dméme nt 2 N g toheehlhgnd
s d.ng LW ™G6H(HL MmBY,)Cdmng gi ng nhe€e c§
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bao TTGH (V/V,,H/N,), L€ ng (HBvVa,®/BV,) , s’ d, ng phe€tl
Meyerhof, Vesic s d_, ng L i  Wnp hcgh uhyo®iatnly Jjph§ hoC
s. ¢ ch ohit [ trinhpHan®dmrnva Boltod Qu cho c¢chuy Wn
L€ ng wmang tvri¥mg//NtI[in,t rpm@hng tr 3andv Me
quanHANy, M/BV, | © quan h  v/ynhn ,t i . mKhih3 n
tr€e t xXy ra, L€ ng bao c¢c- 2 LoUn, m t
tiJJp. Mt nlgothrh<€ bi Wu 6lmen kipi 80 , h o %ii ¢ bm, ii
VIV, L€ ng bao c, @afHagsengvhhBoaltdh°m n.
chuyWwWn tifJp t. ph8 ho4i do s ¢ ch u tT
quan h° kh'ng tuy/n t2nh v,i H v~ M.

Khi khtntgr cn-gVtgEOdncg§c t&€ mgd [nh<€ chblp n
nghi m[i tr  omemghlRyg vKhimn @ hy'i babtnd Flue
t  a Hp,=0(M/BV,=0).LT thuy/t [2 L& BaolBtndin b" vy
(1-24) v Meyer hof , Hansen, Vesi c L Qu cl
H=H, As,. ni Qu L - | © kh*ng L%ng twodnggt hi
L'Qu kht'ng cho t &hatcé oc nyginlgi gcp b Etpl@h ntgr o nn
t VN)nh,
156nHc tr€eng ctdgilL€rngpgbago. i hun

C&8c pheHbhy), (1223 (128, @(A-24HL€ ¢ gi [i theo p
cOn b3ung WAt ih'hpingiv a ph€hng ph&p kinh
V. i t©i8Ap cdn nt Wpw hkdi Wnbltvinpahi "cm, £ mh ng t
| dp 1 Ui phonnwW2ihrvyit BV EE @ig§ b agoi _ TaT GH i
tr ng L.ng, ngang VITGH(Y/,mtw, MiBvy L€ ng |

Butterfied & Ticof [29], d a tr°n ch s’ h" ng tri&tm
d. ng E@(mMg M) tUv/m XaghBntn a |~ kIt
(V, M) v (V,C#H) t@ic[ tgti HRAGg mHt2 .ph8§ h_
Hinh 1.27 Butterfied & Ticof, s d. ng gi8,/BV,r=01; Ho/No=0A2 n
t M/V,=0,5 L~ i v, i m- ngOyb tingi pcmdi bit, & §
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nghi®°n ¢c.u quan tr ng, LW L88aohdgng o, a
tr ' ng pMHM tUp V
Gottardi(1999)[37], Cassidy (1®9)[3]]L « x§c L nh Ld®mg b
el i p nh<@nhgll2® bhomongd trongian khoant r °n L blt c8t ¢ -
t €hng t . nh@alcofaHoBhyvaMantiffd @ldng t 3 m ra L €
t €hng t nh<€ vtdry® rc hlobltm: n@t(1L8), t mlo@kyd g - t
hinhB c¢c_, a Mar t ipnh €hlin9g@-2a9r 3tnhhe o
V. i m-ndg ¢iphwmg (MH:M), Hansenl €a ra L€ ng |
tre ¢, il "m-ng tr, fl25heo cing th ¢
1+0,2B/L'-041 JTHAS)(1 0+8/1)n
1,2

<<
>| >

(1-25)
(HeA's)

Ctng th ¢ Vegi baol@altr arEE26nt heo cing |

e é2+B'/L'g g
X:% F+BJL" 2 go+2 BYL Ly
Vo € (p+2)A's % p8 A (1-26)
é u
(HeA's)
n€ ng bam, a TEH nch Vhasn sce rc hy yJJu ct[il i °

ngang . ngVN.li ngi(Matr ¢47). Byterfidl@addiTicol. « c h "™ r
ph€hng tr3nh L€ ng hranggiampkhod (Hmo1Pgc o i L Bl |
c§t theo @#AFhnbgi Wur Hinthl1.27 tThreoonlg”™ LE€Dng Kk

| mmhblt c¢c_a m-ng.



-29.

Hinh 1.26Mdngtron chan gian khoad t u

Hinh1.27n . yng b ao pButérfieldand iTicot, 10€0

aH o0 M @ v a \b
S, oV a Vv (1-27)
?Z - D@;o —-9‘ Vo C Q
Houl sby v~ Martin (199@®237)clwgcihp'hir ah’ 1
moéngdan khoart r ° n tlhbE O sc®IF2g. t h_ cC
&H © & 8.V A B
ot H - A g (1-28)
cAs, = OZRY = ¥ ¢ K

KJt qul kg Wnt th3an hb 3sn”  c(b-28) pthilyh * ! rhgh nt
v

th ¢ c¢c_,a Brich " Hansen khi c¢ch u tr[i t

Martin, 1994, <ch’ ™ r a tron8iédndhoanhHst°® np higblth osUE

hp v, i t h?2 nghi€ Hinh ¢.28al - m3In"h mihwWu L
M/RV,- H\, -V ng v, i p@&hng tr3nh
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Hinh1.28:n_yng bao ph8 hovi <cva Mart
2 2 N
aH © M/R 0 V & 0 &H WA
f(V,H,M/R)= 5 &e e bae -
( ) Vo & —@Ho E‘ng

o 2R %

- + 2 2k o ~
&b+ H)™"? @v 0 av o
e I/ 5 1- 50 (1-29)
s b0 07 @ 0 TX,

Trong o7e.2RME Ho=ho.Vo; Ph€ekRnngh tn" vy ph%% h p
H,/V,=0,127 vaM, /BV,=0,166;b1= 0,764; b>= 0,882; ¢= 0,518; e= 1,18.

Trong tr€ ng h p m-ng tmrund, tthe° mgh§t{ mg
[37]x § ¢ riHitn hblaio gir. imd ghi&lgntheop h€hn g(1-30)r 2 n h

a

o 2, 2 ~ o ~ o 2. o 2
aM O M aH O0aVv 0,6 Va
FV.HMw, )=a- 6+ R g 0 0l —= (1-30)
( p) ¢Vl =+ F@e + M, C'lo + ¢Vo =+ V@

TrongMolHonh€ trong c¢clng (1199d) c. £8§ Ma ht
M, /BV, =0,09; H, V, =0,1213; a=0,225.
Trong tr € trangién kpoatmr hrg L blt  scy§[31] Lech HitQ  xQuak
m t mHt bao mh§ nhy, yn he1-29%c% gy tMo dedMbrtinB ¢ |
[477 , nh€eng ®§BV,=10,086;3$1,/V,=0,116;b:= 0,9; b= 0,99; e= -
0,2;e=0,0

Bng th, Matm@AL @y d ng BTGWe hb” Lblao s
vaCasidyBllcho Lblt c8t L« ch”® ra bl®&ubag”™ be:
(HM)x ublt ph8t t. V=0, nghoa | “tw ngthfgal
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gi. i hddn b=yng 0, LiQu n"y kh§ctge ¢, il-
Hansen, Vesic L« chblp nhdn gi 8 ¢As. tT[i
156.2n yngTh&H x©y dxng tr°n m! h3nh to§8t

n€ ng TGHDE ¢ xublthigm§tc tu tNggTmn50d hi =~ m.

ph©n t2ch V¥ kpgRD@H LY nih m i 1 oY m-ng
ddngvic | duy nhblt trong m, tl LilQuw hkit [n
d, nguan B v, i _ng sublt bi Jn Bottéreg & phf

Ticof [29]; Houlsby & Martin [42] ; Gottardi vaButterfield [36]; Martin [47] L « m’

r . ng th2 nghi m L€ ng bao TTGH cho c8§c
cho Lblt c8t v~ s®tc-chddmam 19 Wiyl pdvda oh & i
V/V, n h., Gourvenec 3§ nghi°n ¢c., u m-ng vulng Vv~ I

vaxoy d. ng bi Wu Hihhl®ao TTGH nhe€

(b)

Hinh 1.29: L oai aRPTHHNng( vutng L=B, (b) m-r

n"i v.,i ¢clng tr3nh ch u t8c L, ng L ng
n L nh c¢ctng tr3nh L€ ¢ x® t ng h  p c,.
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t[i tr ng ri°ng r€ t8a & Omg.m-Kgl ndihmgg
ph cLiE p phbGmdhiathkehi ng gi an theo c&c kIJ

Ley (v2z d.: H4ZuBukeHigld v& Goadi3o]i)n. [T meam s

L'i Qu ch nh h3nh d4ng myag! mHt K bdoct §j at
giao tuy/n c¢c,a mHt bao v, i mHt ph3ng N
bao t[i tr ng _.ng v,i V=0. n+¥€ HxmgOlxong
quan h V ~ M/ B thW hi " n kh[ nktng ch’
men LY ng th" i . baolf®GHvg it mHt L €hRepg M/ B= 0
H thW hi n kh[ ntng ch u | ¢ c¢c_,a m-ng |

AH Dudng bao tai trong gidi han

frw:o

M/B

Hinh 1.30H3 n h dUQan;[;hDi &I GIH |

n€ ng TEIGAeho m- ng bknngg cphh eeH:ND)Eir °m  n Qn
I blt L €&N\go Tran[50] phan tichb JnP® PTHHnN h #&n Hinh 1.31khi
V/\, >0,5va Hinh 1.32khi V/V, ¢0,5. TrénHinh 1.31  t r , ¢ HiVp,” nthr _Ic
tunglaM/BV,, c8c L€ ng bao TTWWt .t €hng5  [M/gn v
th”"nh ¢c8c v, ng bao k2n |i°n t_c.

TrénHiNh 132 c¢8c L€ ng baow, TTEMNtLEOR®5 i
0,5 tYo th" nhv/vet9s hi3€ cn8gc bla® ,ng bao |~
0,3<V/V, ¢0,it h3 c¢8c L€ ng bao khtng c,n |i°]
xen k¢€. BgMaey, KAi  L(3nv> Bliph 18hceho c8c qual
(V/Ns- H/Y, M/ BY)).
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C8c nghi°n ¢c.u LQu th ng nhblt =~ m t
t8c d_ng c_,a t[i tcrh ng -pm a th®mh( M,h 8H,
dng elip 17i cho c¢c[ Lblt c8§t, 2H4A7 s ®t
[50] . n€ ng bao TTGH L€ ¢ x©y d ng tr
(V/\,, HN, M/BY)n°n khtng ph, thu, c v7 o k2ch
m-ng tr,n, vulng hay ch, nhdt). ni Qu

d,. a vio t (Y, pHt [M) t pdp gLy, MBYL € ¢

Viv=046

MY,

MIBY,

Hinh 1.32: Bi O W _ ly@agTTGH khi V/Voz 0,5, Ngo Trarf 50]
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0.10-

< 0.00

-0.104

Viv,
Hinh1.33Bi Ou L Q L An®, NoO/TBAVB0, ( M>

nHt LiWm x8c L nh b°i t° hop t[i tr’°
khtng th_ nguy°n v~ so0 s§8nNJu<€taygvhqmu an
trongl € Iag TTGHt h3 ctng tr3nh “thic®Lna@htr ndh n
L nh. Ch2nh v?® nh_ng . ng d, ng trong LS8
c u L€TRGHcbad nghoa khoa h ¢ v’ th ¢ t
16Ke T LUxN CHhuNG 1

1. Trong ch€ehng d4n¢ nYLguedti Qmt B Asbi
phapgi ax ¢ nl@n TYi Vi 't Nam, nXL L€ ¢ nghi
ng d, ng t._ LFu ntm 2004v,” Lcpn hnianyB Sd [p |
nXL t49i Vi 't Nam L€ ¢ LHt tr c tillp tr"

2T8c gil L« t  ng quan m8k mhenhia mAS
Lbltp ych u tlFi vt a@’ phacsh” pdn chJ c_ a
hanh.

3. T8c gil L« t° ng quan c¢c8c kJt qufTl
TTGH theo Meyerhof, Vesi, Hansen, Boltonva h™ ra L€ ¢ t* n
nghi®°n c¢. uunng yngh'i °tnd pc Vv, >0,5.KigV/¢ ¢0,5tthi |
coi nh€ m-ng ph8 he6i%ul o Ht [iL €ar rmg c8ga
nhau vQ gi, i hdn chuyWn tiJlp gi_a phs
T&§c gil c¢clng L« t° ng quan c¢c8c nghi °n
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Houlsby, Martin[42, 43, 47] cho m-ng tr,n tr°n nQn LI
c.a Ng&fTha&an x[@y d, ng L€ ng baa=30T.T&QHWV c h
s'd, ng L€ ¢c L€ ng bad¢s0,TTGSH. cTaf 6 g\dt«aT L EN
xublt r[i | -3pcni 8@tim ld§yy mXL. TrongHt h, c
tr. ¢ tiJlp trhBin obd@n "t vbmhil°h.chkea L€ ¢ r
n€© c clng nh€ tr°n thJ] gi. i

4. Vi ¢ nghi°n ¢.u "n L nh c¢c,a nXL t
c- t2nh ctblp iThdHgv L-, vbin LQ " n i mdg ct
X tiJ]p x%c gi_.a blfn L8y mXh ¢ti LeQr Il
Trongt hi JJt kJ] c*ng tr3nh che€a L€ ¢ x8c L’

N, i dung ¢_na lpbXrihplh'®@gnt 2ch m i quan h’

d, nqaglL™ h" i v° c¢ch chJ g®©y ph8§8 hoUi «c_ a
momen Thlng qua gi [i bmiHit #0dAgbn Tr °yn ot ¢
trong b”"i to&n thiphonkHh2cséc gi L 98 CiH

baoTTGH.
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CHh4WuNGC®2.S, OKHH"  C V& PHhuNG PHCP XA\
nh NG BAIO TR NG GI_ | HYyN

2In T VI N nj

Theo c¢c8c nghi®°n c¢c_. u tr €9 Hander®fy],,Vesc8 ¢ t
[55/ chblp nhdn v, i g-c¢c nghi°ng t[i tr ng
ch™ u tF[i t r’ neg,=Ag anTgh eco, at hmd- nnggdf]ik hm ct_la
tr’ ng(\VgirgfinOtvh® t [i gir, ifHghcthrga mg ngg Fem n g
vQ khtng,khangpgh [tir " h gy vev doyf n ndhiJtn ¢ u
MSTXc, a m-ng Vv, i nQn Lblt yJu nh3um | " m i
Trong e@b&FMHNgh b~ "y n, i dung nghi °n <c¢_u
h€ ng oSBXvg-cnghi °n c¢c._u th, ¢ ngM$TX.m v df
C8§c kJJt qul thu L€ ¢ t. th2 nghi m vdt
x©y d, ng L€ ng bao fhebGH trong ch<€hng ti

22CCC NHAN T° 4NH Hh, NG neN nh’' NG BAO
HY N
221G- ¢ ma s8t tiJlp XxYc

ng x ti Jp x¥c v, i nQn theo phfn
Mohr-Coul omb g m phfFMSTXmhqg usy&Jtt dlo ndh- ck hi  t [
nh, , khi tl[i3tdonh, ¢ dmbngu¥Ht[E0Ngmah Tr

t h gfgmMSTXd=30", khl'ng c¢c- c¢ch s kho.a ™hr %cn cthio
tJ dphg thu, c v' o LHc t2mu k@®n,n lgi anh§m
222Phfn t  tiJ]lp x Yc

Trong b"i to8n ph®©n t2ch s, | “m vi ¢
mt t[ ch2nh x8c s, ti JJp x¥c gi_ a kJJt c
k/Jt qul t2nh. Th'ng th<€ nghfn tt'hW «nit rp
c- k2ch th<€ ¢ rbt nh,. Tuy nhi®°n trong
Lblt th3 phl[i m* ph, ng b33ng c8c phfn t°



-37-

tr€ t. Phfn t  m* ph, ng LHc bigt. a g8§c
k/Jt cblu v° Lblt khi | "m vi ¢ v LTm blo

Vi ¢ nghi®°n ¢c_.u m! h3nhtt_ @& Ipihfm Go
[35] . BaGoodihgnu€a ra phfn t  diHingg mmtc-ch8 Q
do v ¢ kh[ ntng ch u | ¢ n®n v~ ¢ dt.
li°n h v, i chuyWn v’ tiJ]p tuy/n v’ ph

theo 2 ph€ehng. Sau L- v7'o ntm 1PpXxi©€ ! ng
d9ng ph3ng. MHc d¥% L€ ¢ biWu di, n de€ i
cCHp n¥%Wt 1 v° 2; 3 v° 4 c¢- c¥%ng t Sh L,
" phfnt ti/p xGcn h @Ahit nirongHinh 2.1 MK d Y& bild@i n° dthg hinh

ch nhdvi $h Lnivat 1, 2, 3Hp ™l A va@mBhc&oiggtét § ¢
L, t clathc tv]chiQu day Bag khdong (th ¢ t]trong tinh toan ng d ng dung

chiQu day[o).

s
_i,t
y
Fl
F 1,;; _h___h_ [_- 2
3
4 a2
X
Hinh 2.1- S _ LQ pht n to ti(lMpcdondjc cva Goc
D €i tdc d ng ¢ a_ ng s phaps va_ ng sHiti/pt, phFnt chu bih dthg
phap tuy) dn va bih dchg tip tuyh dv. Quan h_ ng sy ibi/hdth g * ¢ BL
tr €hg pheh@y. tr3nh
S = khdh, t= kxdx (2'1)

 ng s kéo ® thwhh nhHivuéng goc vi mHuti/p  x Yac gi Lhéh bag
L, b ti/p xtc chu kéo T 6min=T).Khiphfnt ti/pxicbt & ¢ h , bQ kéo
gifm xu ng bag0. Scching trf€tgiihth ‘lced t r®mg ph€hng t
Coulomb:

tmax=1=C +Stgj (2'2)
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nkb t r €ncg; aphmt hi/p xic (pln_ ng ¢ a nd vi bi/n dthg phap tuyh
vat/p tuyh ) ° d’bid th trongHinh 2.2

S t tma = C + stgj
/ Ik, / ks
1 1
dh cly
(@ (b)

Hinh2.2-Quan hM ong sumt ph8p v™ tiAp vai
dv ng tr_tt (b)

Pht n t otrongmAp X %¥c y rvgut! it °igy] pt dxdvaogn  t Y
chiQu d"y b3ng khtng chh@ul €toggtiRhtan b §
ma trdn L, c[3%hg CchiaQuphdfny tf o c_, a mHt ti

tiJp t.i L, | .n c¢c.,a _.ng sublt ph8KMHtV "t | J
xX¥%c c¢chiQu d"y To |I'" h"m c¢c_,a h' s° chi
phfn t trong | € i phfn t . nW m! h3nh
th ¢ b, qua [nh h€ ng vdt i u v, i L,

o c.,a phfn t c-HnkhAE ngG2eoh ¢Ehbid” ydnhlei
| bly t<€hng t. mR&PohFAronglnhdQy tr € ng
ch”™ cfn nthg@w attitnh i JpJbrclLc-dlLy @foy

Phfn t tiJ]lp x%c theo t~ i PR uwu®h-eLln
ng x tr€ t tre°n mHt ti J]pi=ms¥etmagtionga k J]
Lsil ™ . ng sublt pib, &l t YingnHs ublti Jodt gi, i

x[y ra tgimxnh®49nhWHimh 2.4f67, 58 °n_ rng csublgi i
n"y L€ ¢ d¥%ng khi Jpgx%aobltx[py Spa nkihii
ttng) dXn t_.i _~ng sublt cdt ¢ ¢ hUn t Yj
theo | T thuy/Jt bQn c¢c_,a Coul omb c.canl blt
tr°n XtBagb AUnygndh8, t ylong. ng dLublt dTo Mises
quanh mHt ti JJ@gx xWen t€ycnkBenl ©h t_  tl
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,,,,,,,,,

Nén

””””””

Két cdu

m
Phan t0 tiép xic
do day bdng khong

$

Do day do t—= Mo phéng
d ddy bdng khong

t Nén

Két cdu

Phan tU tigp xdc
moi trudng lién tuc

é

Do day thyc t— Mo phdng
mai truong lién tyc

Hinh23-M* h3nh to tiAp x%c Li d"y khtng
Ung suét cat
twong dwong
Ung suét cat cuc han
véi gioi han T
m
T
max
1 (Hang s6 ma sét)
Ving 6n dinh
-
(bng suat phap
tai mat tiép xdc
Hinh24-V%ng tr _ 1 vwmig giudtit kuant lkregic h
n"i v,i b”"i to8n n L nh c¢clng tr3nh,
giI'm tiJ]p xYc v, i L blt nQn hoHc goOy tr€
theoPPPTHH s. gi[m li°n kJt hoHc tr€ t n~
xX¥%c. Vi ¢ s d,ng i Quw _lnigiuvém thédoippséthk d4cp

ph, thu, ¢ v’ e~
t8§c m-ngd” w.gi mig®hx

chuXn dTo v, i

hgcsdbltip h@llp@n Ttr2amh m?
k htng rtdhgond hinlthe€tiéa
s§160 ; G-h100p+0i49 u

nh€ sau:
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ng MSTX: Ks Ky=10000; ¢= 0;f1=30;yo=0
ng x  lc,=2/J3df2 n0hyo= 0 s=1,0; G=100u=0,49

[;] /2

0%

)

Hinh25-Ph_ _ng Ittr 3tnPApmx¥%c theo Ngo Tr

Vi ¢ s d,ng phfn ItW mi Jph, xiac nQn cwW
vi ¢ LVvAaghktlang svi cd.hugg L, ng ma ¥ @t mbLE

thuy/Jt L i v._ i kI/thigocdlu” brebltt knhy- 3 nkisiQNnmm XsLi
L'i Qu ki nnQnL kah Sch bithau t hw¥ i gmeci nt pimk h®a

Q

ghQ kh8c nhadkhachhelm c - ¢ t hs

23NGHI aN C. U 4NH Hh, NGISTR.TA I G&H®& NG BAC
TTGH

2.3.1M6 hinh tinh toan

nWghi°n ¢c.u [nh h€ ng ¢, aTGHc MSIKX
d m®hinhtodal. Whan t 2ch b” i to8&n bi/Jn dUng p
X®t t.i _ng x c,agedng LtThAg hHBONi ce- xt
L€ ¢ LiQu ki n v’ .tr3nh t gia t[i kh®&

Hi " n nay c¢c- nbi QiEWphpE®mgtpl&P ng x
L- c¢c- hai ph€ehng ph8p th*ng d,ng |~ PP
d. ng PP PTHH deo L€nhg mdhinQutmhking nghi °n
ph3ngn-wmgi c- bim).K2redp BHE Qnmi bh3ghyAt
kJt qul t2nh to8#7222t,helo ASAMMD thiah n
pherndg i tr ng ncg-ankg2 cahs=cq B, ndgy M) méc hi Q
h3nh khing nh, inhmg hHasi2BH2fm) M nh bai toag
p h 3 n gHinh h.&e
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V,w
L
r r ’j‘H’u r r
Khdng ché chuyén vi B Khdng ché chuyén vi
theo phurong X theo phuong X
£
Y
X ) ’ ' : Bs
Khong ché chuyen vj
theo phuong Y
Hinh2.6-M* h3nh b”"i to8&8n phAng
232Thltng s° v~° chia | € i m! h3nh t2nh t

Phfn mQm Abagqus s d. ng LW phon t 2,
PTHH n°a V€ ©t thnh[388%6. IPhfcf nt 't hs Jjtd,
t AMNhYh3nh b i to8nHimi8nge hti mi /Mt | hdpn hi
phfn: Phfn Lblt ngay d€ i m-ng chia | €
giao gi.a haikphfg ohf ohutgdongy  AHKa qQus t
nguy°n s, lii °thr €, ©Hiom2aMmthrg® nc - bQ r. ng
khaibd® dUng dflf mgt

Hinh27-Chi a | _ai b”"i to8n pt

Trong pho©n t2pBlh mOnhd8nhdtf o@&aemtdh3 nhi °
lyL blt | bIgn t heo th2 nghi m cho Lblt ph_c v
mang:

C€ ng L, kh8&8ng cgethkPRhtng tho&§t n<€e c

Mt Lun [=1204kPa" i E

Tr ng | € ng L& W, 3 (&kNIBt nQn
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nNW L&§nh gi § [mMSTXwW€ing §x, a UgTTRH,lpi@n tich b a «
vV, i cHSTXgi £ d=hs, 7ot, 25°, 30°.

233Ph€hng ph8p x8c L nh t[i tr ng gi, i
Quan h’ gi.a t[i tr ng t Woang thedn2Qnn ¢

ASTM D119472[22] . ng v, i b"n 1 o4i LBt bao g~ m:
(Lblt d2nh), (111) nblt s®t Ppmw2.8v "n (il V),
Lblt thus®tlb,oWdUng ph8 hodi m-ng tre°n nc
gi. i hUn 9x8dciWmnh [i tr ng khlng tktng vV

T9i tréng giii hin

/S T9i tréang (kN
f >

\
| C
X4
%
\ SR 2
% 8
\ O{‘é
— \
c Q
3 |
g 9
S 5 %
=3 a >
< 2 %
O <(L‘Iy.l) —&
11
" W
v

Hinh28i Quan hM giva tdi btXmZadguv"™ Lehuy
Nghi°n c¢_ u rXx8wcg Lginhi thf4n tc, a nQn L bl

to&§n v.i m,c L2ch x8c L nh L€ ¢ gi8§ tr
8p d, mmg nghdtng trong b" i to88n Hrrh2Bg d,
€ L€ ¢ tr3nh b"y trong phfn tiJlp theo.
2344inh he€ @amagMsTxt . i t[i tr ng L ng gi. i I

T8c W®Wf tp2ch m-ng ¢Ekng tPM tkniggdBaor
gocMSTX d=15, 20°, 25 va3®. T. L- t &chgy Wn t(\w)glvhnig
tFi trthgglLdfig LJn kmw f@mhmkti §8 rt [L° rnh
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hidnQy xd. ng bi Wu L”chuwyaWwn hv' gli _mg tc hila ¢
wB)v . til' chuyWiAs) , Ltig tr ng L. ng gi, i
s’ s. cNe&W/(As),t [ci8c bi Wu L¥ #iohe2l@Hinh2.1¢ h W h
Hinh 2.11vaHinh 212V, #=1, quan hec- wHBng N€ ng c
chuywWn ti/Jlp gi.a hai LoUn, cvdni £t3554IN w/

——15 (do) --o-- Nc= 35,554

000 "—-5—'-5§4 ------------------------------ W-"
_“-0"”‘.“

5.00
4.00 //

z Vi
3.00 /
2.00 /

1.00

0.00 ~/

0.000 0.020 0.040 0.060 0.080 0.100 0.120
w/B

Hinh29i Quan hM giwoai MGFBE5’~ N
V. =20, quan h¢c-w/dBding N<€ ng cong, Li Wm

H

LoYn, v, i t | w/ B>0, %5363 L€ ng cong
—a—20 (d0) -~ Ne= 5,566
6.00
5.00 _
4.00
Z 300

2.00 /
1.00
0.00 x

0.000 0.020 0.040 0.060 0.080 0.100 0.120
w/B

Hinh 2.10i Quanh M gi v acvwai BAGFX2WN
V. =28, quan h¢c-w/dBding N€ ng cong, Li Wm
LoYn, v.i t° 1~ w/B>0,&537h3 L€ ng cong
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——25 (do) ----N¢=5.575
6.00
3.575
------------------------------- WW-'-"
5.00
4.00 /(1/*
a /
3.00

2.00 /
1.00
0.00 f

0.000 0.020 0.040 0.060 0.080 0.100 0.120
w/B

Hinh2.11i Quan hM giwoa MGFB23~ N
V., =30, quan hcc-w/dBdng N€ ng cong, Li Wm

ton, v.i t |~ w/B>0,&587%3 L€ ng cong
——30 (d3) - = - Nc=5.579
6.00
I'———5'—5—7—9 ————————————————————————————— WW—|
5.00
4.00 X)K/)/*

z 3.00 /
2.00 /
1.00

0.00 . ‘ . . . .
0.000 0.020 0.040 0.060 0.080 0.100 0.120

w/B

Hinh2.12f Quan hM gitwoa MGTB0’~ N
T "ng h p ¢c8c hevsi ©c§a hE BNSTKIdN quan
gi_.a g-av. MST™ n bi WunHRHnhAa®BngH ¢ st° N, ¢ ct
thay L i r 8ttt mds EnBA,iNctch-aey L i t. .Gi 554
tr° trung b3nh

Ne= 5,569 (2-3)
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6.0
58 -
5.579
s6 5.554 5.566 3.575
,
54 -
52
50 T T T T |
15 20 25 30
Goc ma sat tiép xuc 8 (dd)
Hinh 2.13i Qu a ngodM8TXv © h M s X N
235inh he€ ggMSTXt. i L€ ng bao TTGH L_ng \
nWhap tichfnh h+€ ngMSEXta ig-lc€ ng bao TTG
ngangphantich i to8&n m! h3nh m-ng LD ntgli

t hbRng géng by Wn (w)v "L crhggy Wru)or,” a nrg-amgy t Ui
tham chi Ju tkngodfwWne hwy Wn v’ L ng v~
L nh. Trong m®* h3nh ph@n ntg? ovh: whn=dl@d;nltga i

1,0. V., i t° | quwaintyWWs,-H/\V,n\kkae2014 ¥, it

| © ¢ h whi3¥® g v a nv/\Vip- H/\V, n h 8inh 2.15Qu a nV/\j- H/\, c6

Xu thJj tdingnggrnPkimiuan "h'nh, nhblt trong
phan tich.

—15(d3) =20 (@) 25 (do)  ——30 (dd)
020 -
0.15 e / =
g‘:’omE ]
0.05 ~
] e
O-OO_ ||||||||| TTTTTTTIT T TTTT TTTIT T TTTTTITTITIT TTTTTTTTT [T TTT T T I [T ITT T TT I T [TTTTTTITITT TTTTTTITTT[TTTTTTTITIT
000 010 020 030 040 050 060 070 080 090 1.00
V/Vo
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Hinh 2.14i Qu a nVAMWI H/MVY ai w/ u=0, 4

——15 (d0) 20(dy) — —==25dy)  ——30(dd)

" )/Jﬁb#-m
0.15 - //A' /J%a&%
£0.10 - // s '
T ] / e
0.05 - [

] /
S I

000 0.0 020 030 040 050 060 070 080 090 1.00

V/Vo

Hinh 2.15/ Qua nV/hWo v~ H/ Vo vai w/ u=1,

Nh€ vdy c¢c- thW t hblYWSTXbngudnwhp-HE ng
| © r blt MSTKquw®w/ly-mh v, i truyQn _ ng sublt
2364inh he€ amagMpTXt gqgiuantfhi Ernggv”™ m! men

nNW ph©n t2ch [MSHAXth®urg &_naphag tpmbaih ~ n h

u trfi tr ngi . ngi
I ng v° m: men L€ ¢ th. ¢ hi" ' n b33ng c8§c
c.,a gm-tndi Li Wm tham dhi JeuhutytWng vd F ng,i . a
xoay W/Bjt h3 L €'Tong M6 hith.phartc h bv ni |~ chuy Wn
w/Bg=0,1; 0,33; 1,0 va 3,0.

to8n m! h3nh m-ng ch’

V, i t° | /Bob Ly nvi- MABY, n h KBnh 2.16
V, i t° | wBgBb33yWm nw/\Vh- M/BY, n hkBnh 2.17
V, i t | wBg by nvM- M/BY, n hkenh2.18
V, i t | wBg B0y wanvmM- M/BY, n hkenh2.19

QuanVM-M/BY gfn nh€ khtnkpidthagnl’ ingkl

c8§c t | chu/ByWm1W33; kM§®O® rhaw,wW HinhW hi
2.16L JJHhinh 2.19



-47-

——15 (d0) ——20 (d0) ——25 (d0) ——30 (d9)

0.00 010 020 030 040 050 060 070 080 090 1.00
V/Vo

Hinh 2.161 Qu a nV/\fo vMa MBVov aw/Bg= 0,1
V. i t | wBgEM33yg Wa nwwWh-'M/BV,n hkenh 2.17

——15 (d9) —=—20 (do) 25 (d9) ——30 (d9)
0.20 -

0.15 |
(=) ]
- 1 M
= 0.10 - /
Z 0.05 - -

000 :lllllllll LINLIRLINL I I L O B
0.00 0.10 020 030 040 050 060 0.70 080 090 1.00
V/Vo

Hinh2.171 QuanV/hWo v~ WMBEBO3IB Vv ai
V, i t'chiuy Wr10g uawy/&- M/BV,n hkenh 2.18

——15 (do) ——20 (d0) —=—25 (d0) ——30 (d0)
020 -
0.15 -
E 0.10 - //a-d:-"'—h
= 0.05 - e

0.00 010 020 030 040 050 060 070 080 090 1.00
V/Vo

Hinh2.18f QuanV/h\WWo v~ MWBEMDL Vi
Vi ot 1 oER0ggyuvanny/vi- M/ 8V, nBh KBnh 2.19
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15 (d0) 20 (d9) ——25 (d0) ——30 (d9)

020 -

0.15 -

(=] ]
EO'IO —A——"‘___‘_*—‘_W“‘
=0.05 - /f“'r

000 010 020 030 040 050 060 070 080 090 1.00
V/Vo

Hinh 2.19 QuanV/hWo v~ WBEB YO Vv ai

Nh€ vdy c¢c- thW t hblydtrqunagnl fng &€ mg
khing L8ng kW do m-ng ch u t[i tr ng L
nQn, t8&8ch m-ng (k&itS%iublg- i mnnghnyg s ublt
2ATH- GIGHI MOHINH XCC n. NHMSIX C
241M_ ¢ WZcm, it hdumghi m
2411MAc L2ch th?2 nghi Mm

T. phon mt 8hgoc MSTX d T nh h+€ ngqulann ht .
V/V,- H/V,,songdl fu nh€e kht!ngquanv/Vh @By .dot Li
LW x8&8dtdomd tbhc ¢tfnt hl ch3nnghh i nfim gt rc hn g
L ng, ngang L ng th i
2412Ni i dung th2 nghi Mm

Xy d ng ba et WMAOnh, m@ ngehndgimvathhp 0, z
nghi m cho ba tbm m-ng b° tt®@efpng- Vb@® r
m i bQ rt m2g mg miy m ggiivaingdndCi’ n g n h Romi

+no LYYc t[i tr  ng L. ng v" chuywn v I

+no LYYc t[i tr’ ng ncgaangt bimi nec-hnugy. Wn v'

+Quan s8t chuyWn v’ c.a nQn, m-ng (g
cblp kh8c nhau t&c d_ ng.

T. KOt qul Lo LYYc t h2 xBghil MERXdgdpk t €t
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242Thi Jt kJ m* h3nh th2 nghi m
24.21Gi ai hu n bi°n m?* h23nh

M: h3nh tch2c rkghcih mh€ ¢ m&ng 0, 2m; O,
t o8n Dbi JJn.Tded phgn tiph®3nlg3 nh t o 8wh, h@&V nkgh ttn g
qul th2 omlgihQu mdtih3m&ng b3lung 8 | fn chi Q
b3ng hai | Ffn bQ r, ng tkBn hn @m.€, Tcr bl g ttrr
th3 t°t hhn tuy nhi°n do LiQu ki n ph,
Bllng 2.1

Bfng-”h'lng s~ m! h3nh

BQ r, ng t blm
K2ch th<€e, ¢ nhn
0,2 0,3 0,4
B Q ng mang m 0,2 0,3 0,4
Chi Qu d"i m8 ng m 1,6 2,4 3,2
Chi Qu cao m8ng m 0,6 0,6 1,0

M&ng Lblt th2 nghi m ch u t8&8c d, ng ¢ra -
m&ng thxfmghi amc@ ndh®p hkmhn g° mliégn§c t
kJt tY9o th”"nh hnhHh@2g c¢c._ ng, chi ti ]t

Hinh2.20.BX t8m% mh?2 nghi Mm
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2422Thi At bl v™ dAng c¢cA th2 nghi Mm m! h-

aTm m tn®n nghi Mm
Theo ASTM D119472 22t i °u chuXn th2 nghi m b~

L " nh s ¢ ch u t[Fi tonAL/Jr Gt @BEMg cl-€hdig
tr.n L€ ng k2nh t_. O0,3m LJ/Jban®® 6knh i@
hh@®25m (1 in). Trongrbn@Qupking,th&B&mngh
r.ng 0,2m, O0,3m v" 0, 4m 2c0,09ny 0,l6mv t 2 ch,6 t
d”y t<€hnm004mga0,06mardlm n®n t h2 nghil [mm L Y%c
bFfo L, tchaagndtii'  m gia t[i LMSTX g iviéngr g a n ¢
Vv.i nQn. Tr ng | € ng c8c tbim L€ ¢ x®t
Tr°n mHt tbim th2 nghi m gdn tbm th®p b
khi th2 nghi m LW L nh v v 0t3fh gdm t
th®p bQ r0,@gn.0,V2m xt bim n®n bQ r, ngx 0, 4n
03mH3 nh [nh tbBmb®®m 6 nhig2 0meinhva2]t0OBIN3 Mm ®n
bQ r, ng Hhh222 nh <€

L.

R e
"“-_.y.f;,‘ 4

Hinh 2.21TMm m bé®ng h 2 nOgim ivaNdBm
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Hinh2.22T™ m n®n b° tlng th2 nghi Mm

b) T m t h®p gia tdi Long
Trong th2 nghi m, t[i tr>  ng L. ng gie
th€ ¢ 0,3m x 0,3m v, i chinmuhid ' ny tlstnm,n @

r.ng O0,4m, s d_,ng tbim th®p c¢c- k2ch th:
3cm cho th2 nghi ' m tblm n®n c¢- k2ch the

Hinh223Tm m dk®pgila® td i Long
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c) HMji a tdi ngang

Giat [i ngang b=3ndg yhdXigh vy kW8 pne€pau. Tro
r€e ¢ chJ] tYo g“ " m h' khung th®p gdn v, i
K2ch t63@mx03nxd%mHnh [[nh bW n<€e cHmpR24 t [i

Hinh224B @ _adin ggiat®©®i ngang
ddnQng hQ Lo chuy®©n vIl
no chu¥yWngvv ™ chuyWnblm n®&ngathmgoncg aq u
nghi m s’ d. ng chuyWn v’ kJ] ck_ Mdgng chz2r
hai L ng h” LHt ph2a tr€ ¢ vblpghzhag sau
L tttheo ph€ehng ngang ° ph2a sau tbim n®n.

Hinh225n Qng hQ Lo chuyo©n vIl
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Hinh226BX tr2 LQng hQ Lo chuyo©®n vl
e) Thi AhWApDMNM mh th2 nghi Mm
Trong qu§ tr3nh th2 nghi m s d_ng n

m&ng. nWvtih cc ghiic filddng may[Tnnhh k: t hudt s’
t.ng b€ ¢ gia tl[i v chuyWn v  t<€hng
s8ng, mUt c€a rdc ngay tilJ]lp x¥c phait v,
| . p theo Lblt Ldp.

Hinh227-ChAp 9 nh chuy®©n vI nZn b°n



-54-

243Cong t 8c x©y d . ng v~ | p LHt thiJJt b’
X©y d méggthhd naghib@® r ng B=0,2m; 0, 3m
chi Q8Bvd " icdmo2®u Sh L” tHrh288g hH3 mh nhreh m§
nghi ' rkhtarii Wr on ¢dini220 ¢ Cthf] o hx@ty ol mgy tvEc |
thi/JJt b nh€e sau

(H)Lp LHt tbm n®n: LHt tr ¢ tiJp | °n n
nm cfn gi_a m8ng

()L bp L Ht itablnt [tih @pamgg as atoblne htoh ®p t r Y%n g
nénLW LTm blo t[i tr ng ph®©n b° LQu tr?®

B
V
H_
[
[t
il T IL T Jr_L T -
’ jis ’

Hinh 2.28- S _ LQ th?2 nlgdndm ngandr >ng
- Ldp hEL Hitgi a :t [idprddggnmg k/JJt bW n€ ¢ gi a
puly. Tr€e, c¢c Wk hicih OpSrphbn pul y GF R’nigWnmm_ t rba, . ma
b3ubng gia t[i ngamg sBhi Qunc BIp th§nh gihg n
nghi m
- Ldp L Ht wmila hluoy Wnvanv ™ 2 nmamn gl o | Y QL € ¢
mHt tbim n®n vl #h" ¢ KonghuywWm v  ngang
t bim n®n
- Ldp LHt L¥wm'g chfi uywro2aam grgangl o | Yn L €
c" L nh LW Lo chuywn v’ L. ng c,a m c¢c L
Th™ i LiWm | bp LHt Khrig cthbltl aM[ItVarh §mdramny b
chuyWn v'° ngang L€ ¢ gdn tr°n th” nh m§r
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L blt

K hi

Yy

244C8c ch”™ ti°u vdt |i u tr°n m! h3nh
Ch®™ ti°u ch IT Lbheohthhghighm m&§c dt’
trong ph,ng th2yng€hingm 8[agVi. & h¥Eh,
Blflng-2Z.g h  p c¢ch” ti°u ch IT
TT Ch" ti-°u KT hi'| nhn Gi 8
1 |[Dung tir®>mg t g KN/m?3 15,3
2 |Dung ftiéng kmdg o KN/m?3 8,8
3 |Dung tiéng béiodhoa Ghat KN/m?3 15,4
4 |H s r.,ng € 1,94
sp | _ (Pal2,| 183
H s r.ng e §p |  (PaR5,| 1,76
5 |cblp 8p | ¢ §p |  (kPa)ys 0, 1,68
§p ¢kPa) 0 0| 1,58
§p ¢kP® 0 0| 1,42
6 |[H s ne®n | Y aw2 kPatl 1,5.10°3
7 M lbunjn dUing Ei2 kPa 1204
ng sublt cdt sp | (Pags, 40
8 ) §p | (Pap 0, 5,0
cblp 8p | ¢
8p |  (kPa)7 5, 7,0
9 I[L. ¢ d2nh Lhn C kPa 3,0
10 | GOc ma satrong j (L, ) 2°36
1 C€ n khatigc bt k| N Pa 5.0
tho8t n+e c
To" " n b, m: h3nh x©y d, ng xon#inht2r282, c
BfngiQo03s8§nh m t s c¢ch” ti°u c_, a Lblt
TT ch® tic°u N nhn n bt yl onbit oy
hi ’ Nam B| mo hinh
1 | Dung tr ém| g kKN/m3 15 16,2 153
2 Dung tr | g KN/m?3 8,27-10,2 8,8
3| H s r,n e - 1,495 2,214 1,94
4 Goc ma sat trong j L, 2°306 6° 2°360
5 L., c d2nh C kPa 2,8 7,6 3,0
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ngnh gi 8§ L, ¢.ng c¢c.,a m-ng: _nglsubltngh
m-ng v~ t[i tr ng t&8c [48cnhg. rMaytnlei vt'r F
l °n m-ng tr,n mQman rl®nn niQni b&Hp)kshit iy iy,
| un t Yi sto©Om, m-mgng ¢ ng c¥%ng k2ch the,
| " ch _ng sublt L8y m-ng do m-ng b u’ n.
m-ng c¢c.ng. NhiQu nghi®°n ¢c_.u vQ vbin LQ
m-ng vulng hoHc Qn-rnogngc hm: nngh dtu yt ' ib t €h
tronlaBes L € ¢ x 8 BT n@4t h_ c

B, = 2ok (2-4)
Jo,
n, c¢c.ng c_.a m-wgtph.i uhl BeQ tnedBorgwicka’

(1936)[25) L €ac ¥ rag (250 8nh dgi.§ [nhc. . ng m-ng.

o o 3
_1a1-n? &, oR

K, == 5 (2-5)
f 6%-%2 E (_Jgg
Trong L-:
Erl © mt [iwgra mng B=20.10 (kPa)

urla h s Poisson ca mongus= 0,2

Esl © mbi/hidda g HAQy, Es= 1204(kPa)

usla h s Poisson_ca M, us= 0,49

t: chiQu day tin moéng, m
Mayne va Poulos (199948] LQxuHicongthc  x &hcmdiig cng hdb moéng
mQntheohs I, cng nh€ sau:
Mong tuyt “ik ng: K >10
Mbng ¢ ng: 0,01¢ K¢ ¢10
Mong mQn: K¢ >0,01
TheoBngvpR.#6a bQ r ng bblhOp®m- bQuce - - t KW
tuy t L i, khi L- d€ i t8c d_ng c_a tT
clng coi nh€ phen b" LQu.
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BIngim. 4c.

ng beWWmt h®nnghi’

m

TT

T blm

n ®n

Thlng |nhn

0,2m

0,3m

0,4m

kPa 29.10

2,9.10

2,9.10

0,2

0,2

0,2

0,04

0,05

0,05

0,226

0,339

0,451

gl b~ W N|

141,55

81,92

34,56

245Quy
2451Quy t

nw
L€ c

m, t

- Ph©n

n-c
n"c
n"c
Gi a
Nhdp
Ph.,

- Th®

2 30p h vt |
s uf hgiang i
- Quy

t blm

tr3nh th2 nghi’
rsnh t

vi ¢

h2
di _n r
L Hit r
ch€¢€
nhi’

clng
n, i
c8ch

dung
c h Hut

a,

cltng m Vv,

s” i u Lo | ¥%n tr
s i u
s li u Lo | ¥n tr
t [
gi &8 tr’

tr 8ch

ngang b3Jung

chung,

angduy tr3 chblp
trohgy
.ttt mg.
L" nh
n®n .

Tl tr ng

6

b w
| Yan , MS excel

a

tr e,

o

Lol M¥hn pthi 1

o

ng<€ i
t [
Tham kh[o Nhdt [9B] nt hc_ia gi an
t i i tgiag

ngang

m v

nghi Mm

nh p n

K ]t
c khi t
nge€ i

n LY ng

k ]t

qua

qul

hm,n gt h rco nig

t hu
I J]In

h'g €L b .

n L%1ngn gh& il o

ao

n L ng
ne c 1
S u blt

d.

¢

.ph5
tr’

e c

vOMc blip3 n iy it ha maghi’
L€ c

ng:
duy

o

h® Lo

ng<€ i

nge€hfn

ng€ i

gi.

m v,

trh
khlng

ttng



-58-

V.,i c8c cbhlp tr ts&£hntg L¥EhaN) tEJmg20 ENn
ne, ¢ bhmeygdoa btW i

- Quy L nh th™i gian ghi s 1i wu:

Ghi s i u L€ ¢ th ¢ hi'n tr°n 2 L%ng
Th i gian ghi s 1i u L€ ¢ th,c hi n

s m, i cblp tBi |l §An &hi csqulyi Lunh th" i

qug8 tr3nh di_n bifln, s " n L nh c¢c,a c§

2452Qu8 tr3nh th2 nghi Mm

M t s h3mhugfnh3mhoddd mwdhi twlm n®n,
| bp LHt L” ng hAM@EIhetmhy Winhv chuyWn v’ b
t r € tHinm2B®t blm n®n b’ tr<€ t v~ h3nh [nh
nhnh231 Chi PRhi Jt _>xerm.

MAGNETIC BASE

Hinh229-Ti An h"nh gia tdi Long b’ ' ng
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Hinh2.30-Ti An h”™ nh Kkéota modgl Am glamig tr 1t

{
)
¥
§1
i

Hinh23Li Tm m tn®anh nzZn khi bl tr_ 1t
TTi tr ng KXS8rg Lginhi tHl®mwV,<cNt.Bsg (Thomg L
Ne=5,569the@ * n g (23 s=c5 (kPa), ét €hng . 1n1g4 (KPRN2¢H06
(kPa); 4,455 ( k®aiB=adnp0,3mka0,4m.®n c -
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2453KAt qud th2 nghi Mm

T " ng hgwl ktJh2 n @lmi cn®nec@s0,2mvg 3 cblp t [
tr ng tlBcngd, ng t @N=Q,129;0, B4 0) 33, | dp guan
V/V, -~ H/\, n h € Hinh 2.32

——V/V0=10,129 —8—V/Vo=10,184 V/Vo=10,388

0.20
0.1724
°
0.16
= !
am
o
0 5 10 15 20 25 30

u (mm)

Hinh 2.32- Qu a nHNfoMCh u y Gngangu{ihm)v o i B=0, 2m
V., i tblmd,n®m tB® t[i tr ng ngang gi, i ht
t€hng . ng 3 cblp t [i[HM]}=00662,010930y17:t h2 nghi
V., blmt n®n B=0, 3m v, iV/\3=00&p,180;¢,22vat dpngudn
h 'V/V,~H/V, n h € Hinh 3.34

—&—V/Vo= 0,081 —e— V/Vo=0,180 V/Vo=0,231

H/Vo

0 5 10 15 20 25 30 35 40

u (mm)

Hinh2.33-Quan h MChH/yWan w{mmjvgran =0, 3 m
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KJt qul vhe npglmi n[é,]=B,8401037850,10
Tbim®n B=0, 4m v, i ¥&/\V,c68502050,3avr" n ¢ pl qrug n
V/V,~ H/V, n h € Hinh 2.34

V/Vo=0,135 ——V/V0=0,205 V/Vo=0,304

H/Vo

00 50 100 150 200 250 300 350 400 450 500
u (mm)

Hinh2.34-Quan h MChH/yWan w({mmjvgran =0, 4 m
KJqu[ t h2v, nghtiblnm n @HV,]B00689;81018,0,12:. C§c Kk /]t
qul th2 nghi m t7[i tr ng ngang gi ., i h i
t€ehng . ng |'° ¢ch s LW x8c¢c L nh g-c¢c MST:

2454Nhon x®t kAt mghinh t h2 nghi Mm

Th. ¢ hi  n th2 nghgéocMSTXdLI" ic &¢ it rb@® mg
B= 0, 2m; 0O,3m v~ 0,4m cho kBT ng.uxBy. 5  n
d rmdg Wu LY quan HKnbngtly hquydnt h®o® h ' [istova ng L
trFi tr ngnm@angWHmNWV23BStrénng ph€hng ph
tuyJ/ln t2nh gécMBTXE ‘€l gtd(dE 0@507;K/Jt qul t h?2
cho kJtd=ea3. g-c

Gocd=2431L€ ¢ th2 nghi m v, i LiQu ki n
nQn L a chblt LYYi di " n ° LY ngd=30worg s n
nghi°n c¢c_u 6QalNge Tihanu[ gil[ thilJt, kh
x8c L nh.
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BIfng-2.r6g h° p k/Jt qulf th2 nghi’

. T i tr n L n
BQ r.lLoui t - S J -
mong (m) Cblp 1 Cblp 2 Cblp 3§
02 VIVo 0,129 0,184 0,388
’ H/Vo 0,066 0,093 0,172
03 VIVo 0,081 0,180 0,231
’ H/Vo 0,041 0,075 0,104
04 VIVo 0,135 0,205 0,304
’ H/Vo 0,069 0,102 0,122
0.20
y =0.4507x _4
0.16 R2=10.9492 -
0.12 -~ ®
2 - i )
;’: @ P | | A 02m
- A_- B 03m
0.08 o
" b @ 04m
0.04 B~
0.00
000 005 010 015 020 025 030 035 040

V/Vo

Hinh 2.35-Qu anV/RMH/V,ong vai c¢c8c tr_yng hi

25THE NGHI °

Nghi °n c._

(1,x1,00mt thii * n

ce ng L,

ch’

M HI -

u t

ng

hi n tw® (kPg)Gi a
L " nh tr <€ c.
gua puly v~

Gi a
ey

N TRh NG
h ¢ noénil "m Wi r©

t [ ngang b3ung
tthh2n daghd© y dptind m.@n

tsth€ Lng |
ludnt Bnct ht nghi tnbimn@eadndcd k€'ht t (0,/20,73m va
tr @gngn t Nbhwy n U Mi
cdt khlng tho8m wmeytc clBhl
t [i L. ng b=ing c8c

n h

n e,

v

, ot

t blm
c bh

c8c

r

k
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3

tfi L ng, h th" " ng d©y c8p v~ puly dXXn
p hi L n & Hnh,36vaHinh 2.37

K

I trZng

Hinh 2.37-B X r 2 t\'r'hzcmngchiiMm'l Mn tr_yng

Tr3nh t th2 nghgi an tnfhi€© Is anug LIBj& cc Blp t |
22t i JJn h"nh gia tT[i ngang theo t_ ng cblp
t€ehng t. th2 nghi m tbopbh¥%m&ng/h " h30hp
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v . KJt th¥%c qu§ tr3nh th2 nghi Th kdhi 1
hi n th2 nghi m hatiblnc @@RoHNT it rtorn gn gl ilQu gl
t nhi°n v, i hai cblp #1[.025N10,0268 GN)laVa g t €
12.862,5 N= 12,863 (kN), kJ/B nguv2utd ng
chuyWn v ngapg B, B " mt fgVdm ndgingiand g( |
hdn x8c L n&@1heo cing th.
BIfng-2.6g h”  p kJ/Jt qul th2B=0ghi m hi n
V1= 11025 N Vo= 12862,5 N
u(mm) H/Vo u(mm) H/Vo
0,00 0,000 0,00 0,000
0,50 0,021 0,50 0,021
1,22 0,037 1,00 0,037
2,52 0,052 2,00 0,052
4,70 0,068 4,00 0,072
8,55 0,083 6,00 0,083
13,12 0,099 8,00 0,091
18,81 0,115 15,00 0,116
26,33 0,123 21,00 0,132
36,00 0,132 28,00 0,142
50,00 0,132 35,00 0,147
50,00 0,147
KJt qul th2 nBrhjOm v mgBlhm@g 2trmanmgg L -
chuyWn v ngapg B, B " mthg (m ng ngang t &
Bfng-T2.nfg h”  p k/Jt qul th2B=d@mi m hi n
V1= 11100 N Vo= 14775 N V3= 18450 N
u(mm) H/Vo u(mm) H/Vo u(mm) H/Vo
0,00 0,000 0,00 0,000 0,00 0,000
0,30 0,010 0,20 0,010 0,30 0,010
1,00 0,018 0,50 0,018 0,40 0,018
2,00 0,026 1,00 0,026 0,60 0,026
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BIfng-T2.ng h  p kJt qul th2 nghi m hi’
V1= 11100 N Vo= 14775 N V3= 18450 N
u(mm) H/Vo u(mm) H/Vo u(mm) H/Vo

3,00 0,033 1,50 0,033 1,00 0,033
4,40 0,041 2,70 0,041 1,70 0,041
6,70 0,049 4,20 0,049 3,00 0,049
11,20 0,056 6,00 0,056 4,50 0,056
22,40 0,064 9,00 0,064 6,50 0,064
32,00 0,068 13,00 0,071 9,10 0,071
42,00 0,071 18,00 0,079 12,00 0,079
80,00 0,071 30,00 0,087 16,00 0,087
51,00 0,094 22,00 0,094
80,00 0,094 29,00 0,102
40,00 0,110
60,00 0,117
80,00 0,117

Bi Wu LY quan h' gi_a t[i tr  ng ngang

B= 0, 7Hmh2.38€

—e—TN70 V1=11025N —o—-TN70 V2=12862,5N

H/VO

00 50 100 150 200 250 30.0 350 400 450 500

u(mm)

Hinh2.38-Quan hM td ichuy@m wnlgamgang
Bi Wu LY quan h° gi_.a tdang rt mgo ntglah gn g

1,0m _ng Vv, i ba HbIp230 i tr°

ng L.

V o

\Y

ng nhe
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—e—TN100 VI=11100N —&TNI100 V2=14775 N —a—TNI100 V3=18450 N

0.150
0.117
/’ v
0.094 A H
0'1009._"'_"_'_ _____ AT — o e e m ®
<
S == o
= o A R —— e
= ——
~ 0.050 o

20.0 30.0 40.0 50.0 60.0 70.0 80.0
u (mm)

Hinh2.39-Quan hM td ichuy@m wnd=andgang

T"ng h>p k/Jt hquph th3 nghiv.in m-ng bC
v, ingh?g m m: h3nBl[tng3mRhmMBd y. irmng cblp
c- tlFi tr nd nlganxd8€eyid iqg-htUmMSTX (26heo ct

H
tan(d) = ((V //\\;:)) (2-6)
KJt q. ahsanhslt v, i m-ng c¢c- bg@a368wwp B=1
l . n nhblt cv, bQB=M,07%gm c blp 2 & 714%. Nth € ggady
MSTX d=243x8c L  nh t_. th2 nghi m m! h3nh

tr€ ng, %Oy cth€sgg LbVao tGhi€h®ig ng trong
BIngi@-.@& ti J]pTNh¥#c nt hva'o€ srog STE méhink | i

(r'f]) = b\'/f’(N)t v (\|/\|O) VIVo | HIVo (S ) S,\‘;’I‘S'T%(o‘s
V1= 11.025 36267,84 | 0,304 | 0,132 | 23,437 -3,55%

07 V,=12.862 | 36267,84| 0,355 | 0,147 | 22,564 -7,14%
Vi=11.100 | 74.016,00| 0,150 | 0,071 | 25,474 4,83%

1,00 | Vo= 14.775 | 74.016,00| 0,200 | 0,094 | 25,299 4,11%
V3= 18.450 | 74.016,00| 0249 | 0,117 | 25,194 3,68%




-67-

26Ke T LUxN CRhuyNG

Trong ch€ehng 2, t8g ®gilcla pgfn°h ct
nQn Lblt yJ/JugbdMSEXdtMi€rcg mé° it [ ch2nhkX¥8c ¢
cblu v nQn s€& quiyftng baeve RVHGMBYLEc L Jn

T8&8c gphdntidhewd a ch n phfn t° ti ]p X Yc
kh1dg t12 nh t o@aphdniticphPFfnrh mQm Abaqus v, i
khl[ ntng m: h3nh to&n mUnh v~ h, t,r° p
Sso s8nh c¢c8c [nte8h€etrndg]pc xducg- tc imasg§c L Hc
Bng m! h3nh to8n, 6aMBEXcohi fih L k€gugmb /hmi
V/,~H/\;,2 t [Tnh B €angh-IM]By,.

T. kJt qul Ls, twBimddimfm h®nhubldt | T k
nénbétong rong tr € ng VhHtpScc -d_tn[gi. tMY nhg® nh
tr e t t W m®mgv 0i, 2 m; 0O,3m v~ 0O,4m tron
bQ r. ng m-ng th ¢ hi n 3 cbgdhcMSTXvV tir n
VIVo¢051ad=242.T8c gi [ cinb2Llrghh’ mki®o n rter
t blm n®n c¢c- bQ MhmgnOt7m® wyg k. Onmy- tBg ~ tnh il
huy n U Minhg €hi Raug -JJo masctshBae®Hc tlh'2nhng
hi ' n wrge mgx8&c L  nh theo th?2 knpthehpul k@
thbly c8§phdgsi. & pr- |~

T8&8c gi [ d&mAns By hat=p4fp heec t h2 nghi m k
n®n b° t!ng €8 °didégl WOyl biit, nyg/] TT&H cnhgo  bnaXol
tr°n nQn¥%ildlitnBS]J@d tr3nh b3y trong Ch€hn
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CHhuNGXAY D mMIhG NBAOT4l TR NG GI | Hy

31T NG QUCT
311M, ¢ L2ch x©y d, ng

M, ¢ L2ch ¢, a ch€h@ giagiTGHcHomong'@yp dx "n g a
tr°n nQpnilLwmtt WwAwmhvb i to&n ph3}ng v~ b~
3.1.2Ph€ehng ph8p x©y d, ng

S d. ng m? h3nh to&n theo PP PTHH
Envel ope For Dam t phg8t triwn kJ/Jt n’ i

X©y d. ng L€ ngoctMsTXdFWPGMH ov bi'i to§n ph
k J]t qgul t2nh to8n ¢, a Ngo Tran LW ki W
L€ ng baoglEM&EMNIv248cho b"i to&n khing g
th2 nghi m hWmnlL'tnEhvghiimikihe nh b~ i tc

X0y d. ng ho"n ch" nh L€ ng bao TTGH cho
32XAY D- NG MD HCNH TOCN

3.2.1Bién mo hinh toan

V., i b i t o 8  hikhhnidbmygu gn ganh Q mr , ng B=1m. B
| bly te€hmh€ phoOn t 2tleebp ht*@honngg tcfhi€Hnrg n2g ng
k2ch Bs886=c 8( m), theo phe€ehnglLsbB25ig g cC
chi Qus<2BabobH i to8n L X.hg n°n trong r

theo ph€ehng t[i tr ngvohighda pankhidg mgi ae nn |
Hinh 3.1
322M* h3*nh vdt |i " u t2nh to§n
Theo t i |li u he€2lhg d¥%o wbabaesho6vds [i
nQn bao g  m:

M h3nh L"n h™i:

in"ni hfuy/n tz2nh

in"“n h i phi tuyl/]n
MT h3nh dTo:
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iM* h3nh L"n dTo I|IT t€ ng, khtng

iM* h3nh L" nPraydMohECrowd koenrb , mHt chTly

iM* h3nh dTo -€hiaytuyhBuw ChaRhy k?2n

ph,

h

MHt chly theo mHt ph3ng kubhhgtgygnvyi

mé hinh MohfCoulomb, Tresca, Drucké?r ager t IHWMh3mRi  n t

Khdng ché chuyén vi
theo phuong X

M3t ddi xtrng
theo phwong Z

k Khdng ché chuyén vi
theo phwong Z

Y T
7 I A Khéng ché chuyén vi
Khong ché chuyén vi / heo phvong X
theo phwong Y
Hinh3.1-M* h3nh b"i to8n khtng
©=0
1
Mohr-Coulomb
(¢ =20°)
R.q |
0= m’3\
[
Tresca
(¢=0°)
/' c
P i Rankine
) (6 =90°)
e =2n/3 : © =4n/3
| \ Drucker-Prager
' (Mises)
(a) (b)

r

o]

gi

n

an

Hinh3.2-M1t c¢chd y pthiAmiggh d)wayndAn phAmgg cvia ¥ ig

thvy (bpnh
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323L. a @Mmfmcho Lblt nQn

n" i Lwjti s®t t kldmgd ol§it Qhh€k icSs n pobssaohni g
v.i bphoOnhoghch phfn t  h_quach @Wop tkrhu yn@n ci
thW, t 2c®u n~y xI[nyh rtao 8&n& hvhdht pémgivh ha t\v@dt | |
khing c¢ch u n®n nh€ Lblt s® khlng thos§t

c.a phfn t° n“y | ° _ng sublt x8c L nh r
chuywWn v theo | i giliPmMEn henhnvydts i
bi jn chuywWn v v”™ ng sublt (thay v3 <ch
ph€hng tr3nh c©n b33xng | ¢ v LiQu ki n
d, ng cho vdt |li" " u . ng x gfsa®tnhter hg nigt

hoaBg8. Trong | udn 8n s d. ng phfn t bdc m
t 4 n¥%t h3mMHmh3AUnyg, i(bh inhtCo@nrddmyn &k hg i

g m 8 n¥%t h3HB3dAhEn(B) nNnh¥ c-cs@nphfo
mQm Ab2alpus |

/N

PhCn t6 3 not 1 PhCnto 4 nét 2

PhCn t6 8 noét
(a) (b) (€)
Hinh3.3-Pht n t o phAng Ptht oand cAlpdad@dng (Ba)n Yt
n%t (c) phtn to phAng 8 n!

o

(a) PhCn t6 tuyOn tYnh (b) PhCn t6 bEc 2 (c) PhCn to bE_c_: hai hiOu
(8 n6t, C3D8) ( 20 n6t, C3D20) (10- ndt tg diOn, C3D1(

(a) Pht n to khXi 8 n¥%t (b) phtn to k
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C CL 24

J

H(;n hip (Lua chan)
TYch ph©n roét gan (Lua

Se I-ing n6t

Hxnh trd

—— ChuyOn v/ gng suEt lign toc

(d) c8&8c kT hiMu quy ac

~

Hinh34-Pht n t o khXi(a)r®hgnAbaqué& Xi 8 n Yt
(c) pdnépdOnia{cd) c8&c kI hi Mu quy (

~

324ni Wm LHt | ¢ t2nh to8n
Theo Houlsby (200143], trong ph©n t2ch PTHH c-
cbuhfn tr°n ths3 | €u T AXdDRetHence RoiOKLRP)t r 2 |

t9i L- t[l[i tr ng L€ c¢c g&n LW truyQn x
chuywn m t Lo%modng8§ clfichiBthtd dgfre t [i  t r  n
t €ehng L €©hnvg=W,He=Hsanuhn@Mxr=M21 ekHC8c chuyWn
quy L~ i tvwbFEwg wr=@&htn gdadn dr=dzdNh€ vdy d ch
LiWm LHt |, ¢ | "mebhhay EBhuyWwhs§vt rHnlg mh g
35Trong Ladvm Emyt t[i tYi v tr2z tOm c_ a
Hinh 3.5

! | M2R
,-!-.\ 2 .n.d m ’HE‘R
| [ | ¥ . v | |
1 g — Y ‘
v |
(a) | (b) I
Hinh35-S_  LLiMm L1t tdj t2nh tos8n

325Ph€hng phg§p€ @godtng m* h3nh to§hn
3.251X©y d.x rydag \*H va V-M

Xublt ph8t mn_.ccth m-naoaghiAg ch ulblfi s®t,
c8tgiltii I'T thuyJ/Jt cho m-ng btng thrun n(
hdn td. °an m t s t8)]: thudt ch2nh sau |
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aThtm d, d Bi Qu° khvWncchuyWn v’

Th., nhblt, ph€ehng phgp s d, ng mHt tr
khi Wn chuyWn v th3ng L. ng LW x8c L nh
L, kiWm tra L€ ng chuyWn v TT6H.a M2[id_t
v.i m igicHp(WYHt) , th3 s& c¢c- m t cHp ch
tehng th+HphgV BH)tr ng v,i m t LiWm phg§

cho ta h3nh [T vQ L€ ng bao
Hinh(217), c¢ch”™ cho ta c¢c&8ch pyhWni vh' px ocahyu
C - chuyWn v’ ngang (u=0) v, i t [ tr ng

s d, ng trpOlg ph©n t 2ch
BO
| >
|
|
) |
I
w Y > >
a) lrl-‘l
> u,
|
|
: ' |
| wou = 4 |
b) n'i . Wy - |

Hinh36-Top hit p quan hM a) (V, M) a) (V
b.Theo dxxa ki Wm
Tr3nhhttnk8&c, L nh LiWm gi, imhUngh@mcthr
c- m t LiWnm bli-jnvid%ngkh[d s&§t to"n b, n
d. ng ph€ehng phs8lp” phfnt W th2 (IONBHPIE« K€ ¢
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H

d, ng t2nh t€hng t. <c¢.,a vi ¢ th2 nghi n
th, t_,c LW cho ph®p LiQu khiWn mHt tr €
h gi.a | ¢ L ng v~ ng subltngp &,ubti__aa
chuyWn v L unfgn[54L Qt KWbIt 2t¢chc ki Wm tra _ r
thi3ng L . ng ¢~ L nh t€hng t v, idUinlg2 cpgl

b, tmoohingCarCl ay gt €hn v, i TIGHE Theg Lobkidis[44],

tr3nh t ph©n t2ch tr°n m! h3nh?3tga8nn c
t [ pho&n tl2 ¢ hodtphde\cttheot [i Hao,ngc_ HnhhW n
3.7vaHinh 3.8 TronglL - B I bQ r, ng m-ng th,  c t]
h® pz) "uchuymb Vu chuy Wn,Iv'i tnfgamg, L. ng gi
m-ng ch" c¢ch u duy nhblt t[i tr  ng L. ng.
e=0 e>0 e=0 e>0
a = 0 a = o0 a , o0 a
e el B2
i ST U
| Ble a a
v I Loy R
v L———7" L////H
P I VR
H=0 vV M=0 Vi M v
a) b) c) d)
Hinh 3.7- Phan tichthed 0 | G oHluy
Theo c¢8c nghib5%nBrassbylanddRanaolp®f 2v, 2§]. Trong
ph©n t2ch m* h3nh s, t[i tr ng ph_.c h
(displacement ont r ol I ed) thlng gqua chuyWa v’
chuyWn g Ix®ay g¢g(&8n v o LiWm LHt tFi th
LRP). D€ i t8c d,ng c¢c.,a chuyWn v , kIt
|l c¢: t[i tr ng L. .ng (V), t[i tr ng nga

v og8nwm Qiktl t [
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MZEt c¥4t V-H MAEt c¥%t V-M
| B/2 | B/2
| |
[ I ri‘i\
L,,,%,,,J L,,,%,q
\% R v
T,cdéng Y T,cdoéng Y
B-ic 1 B-ic 1 Uy tb do
| B/2 | B/2
I 4 !
\ r lil;llj J //‘/// ;
Ll’l o —— - /i// -
T,cdéng J T,cdbéng Y
B-ic 2 Cé ®pnh U B-ic 2 Ut do
H
H M M
2 2 2 2
1 1
M=0 Vinax V M=0 \Y H=0 Vinax V H=0 \Y
8-éng 1 8-éng 2 §-éng 1 8-éng 2
a) b)
Hinh3.8-Ph©n t2ch theo tdi trXng

nW x©y d ngTTBHtWuon'g klong gi an ba chi
chuywWn v kh ng(th/Jphi€ehogsph8pnghon t 2
theo Bransby and Randoliph998)[26] va(2) P h €tpn gt [pi bagttheo Tamg
(1990)[54) :

a.Ph€ehng phgp (1) c¢,n g i |7 ph€ehng p
dung ph€ehng phs8gp |~ kh” ngm-crhg] d@ uiy Mn§ ©
" ng th” i ¢, aH,U-BlchoRWowWri wi, tVt s’ gi.
t€ehng . ng khtng L i cho t., i khi x[y ra

L, c.ng tuyJ/ln t2nh ¢, a m-ng t<€hngact §c
L nh m t LiWm dGo, tdp h  p nhiQu t s’
bi Wu LY quan h’ t[i:VHrV-M gh otHBtdkK i, n g0 gt S hu
LYt TIGH,i t° s~ gi€mndg. t Hp L €hagldnn g hti £t
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trong bP&Shnlghlupp.h8p n"y v tr2 ch2nh x8c
t2ch v.,i nhiQu t° | kh8c nhau.

b.Ph€hng ph8p (2) pho©n t2ch t[i tr ng
d . a tr°n th2 nghi m m: m3nh quay |y 1t
Giailo4n 1, g8n chuyWn v c¢c€. ng b ¢ theo
chol Jn khi LYt .giGiiaihYm Ynh 2y tgl8in chuy Wn
L'JJn khi x[y ra mblt “"n L nh. Ph€ehng phs§
ch™ tro®g mM2thphTuy nhi°n theo BPPansb)
PTHH, L€ ng bao theo ph€ehng phs§p (2) t
Li Wm dTo theo ph€ehng ph8p (1).

4 H»ng sé V
A
T H»ng sé w
(@]
S
o
<
Q A\
= \(\gd />
L a NP
e\
T1li trang ®gng \%

Hinh39-Tr3nh tyx gia tdiH xBacM@3TMM h L _ yncg

KJt h° p hai ph€ehng ph8p tr°n LW kh[c
t[i tr ng VHM. P HATFSHtheo Zpehg8lp(2006898] Ld mah t r °
khlfo s8tV,dkamn h'S§c W, ngmef nguntg 0) b Jung
L™ i t° 1" chuyWn v HinhB8doQu': cthduoy VIni Wm p

ng v, i THil trlinwWmVkI/t(VHmAeBnlt3.14 quan h

H-ing cfia chuyOn vb t.c

Hinh3.10-Chuy®n vin tYng hwVvp trong mlt
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Quu ®o
®-éng giii hin

T9i trang ®@ng (KN)

§-éng tfii trang

TTi trang ngang (kKN)

\\Tﬂi trang ®gng (kN)

Hinh3.11-X8c¢c L MNnh qTTGHVEH o Li ©Om
3.252X©y dx rydag VH-M
Theo Zheng Li (2006)99, kh [ o s &t OBTGWe_ L B mbag ch u L

t [ri’ ntg L_ ng, ngang Vv~ m?1 men bKMngdeBg h
ph3ng) . ng v, i c8c cblp tT[i tr ng L. ng
chuywWn v ¢ L nh n3281dxng mignkrhim” y i tWuo |
khing gian. Tr3*nh t pho©n t2ch chia | "1
+B€, ¢ 1, g8n chuyWn v€hg@y. mna,t[i tr n
+B€, ¢ 2 | " g8&n chuyWn v daghganpg ¢(u) l v’ ' n
khlFTo s8tH-M)baRmgh c§8§ch tiqpa/dBn t
V.i m i ckHBMp " thxhg s/ BE L€ ¢ biWu th’
Hinh3.12V, i ph<€ehng ph8p plica@tardi B4 c bbd itWpn ttrr3 |
t., th2 nghi ' m m! h3nh quH yhd#c ttVWeno xElcet
ph&p Hnm:h1® ChuyWn v'° L. ng L€ ¢ kh  ng ch
gi. i hdn, sau L- kphhahg gc m/p amhgu yhWenHicv g - tc
t [ tr ng ngang hoHc m! men | °n m-ng ¢

TTGH (V-H) hoMc (V
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ChuyOn vb xoay
2 V
@ Vi
0 ChuyOn vb ng

Hinh3.12-Chuy ©®n vVvIl ngang v~ chuy®n vVvIl Xo0a

H

Ph©n tYch tfi trang bA
theo lic ®@ng t'ng dCn

Ph©n tYch tfi trang bao
theo luc ®@ng gifm dCn

Hinh3.13-Tr3nh tx th2 nghi MMVMEY] dxng bi

33XAY D - M@ nWPHEN MagM
3.3.1L ©u phéan tich

Trong ludn 8n s d,. ng phfn mQm PTHH
ddng c¢c., a m-ng t<€hng f{TBGH vTiay n®Qmi °n_qWs§

s i ui ehia phtelickt]4p guT mblt nhi Qu t h’
nhi Qu tr<€ ng h’ m! Péd ngRadQrmE®slopedFomDam
d¥ng ng'n ng. |l dp tr3nh Python LW nhdp

n“ng th i kJt Audgqphonlngcthilte text L€
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VE c¢c8c biWu LY. Ng'n ng. |Idp tr3nh Pyt
I ng v~° kJt n"i v,i Abaqus LW th ¢ hi’
ng. mM« ngu n m L€sc cd_nngg Lr, nngg Irckpi ttrr3

i " u, h ' c m8y ¥u tr2ph@&mnhaoh nHE&e. L

Thing s~ b7"i t o?¢
Abaqus/CAE

A 4
M6 hinh bai toan
(ph3ng/ khln

A 4

Y
Phon t2ch Yrhfwm
X I'T kfgt qul

v
Hi " u ch” nh tht
— s d, ng thudt

Hinh3.14-L u LQ ph®©n t2ch
Tr3anh t x©y d, ng -H§E-MLVE(ViHgW) e (TH\G
hinh trongHinh 3.15 Tr €, ¢ ti °n c¢cfn khai hkh&wa c8c
c8c thl'ng s’ LEid nBe ¢2nhh. th8h " | a
TTGH cfn phfn t2chkj th. vD-tKi Wmrtng LiQ
to8&n gi . Vjy¢B8n pchhcion t2ch theo hai ph<€ehng
tr' ' ng bao, k/Jt xublt file s 1i u theo I
nhdp kJt qul €v toflimit rl wnrg bW ov NJu ki Wm
gi.a hai ph€ehng ph8p th3 xublt kJt qufl
L i c¢c8c t | chuyWn v v”™ chQy [ 4i b"i

332Giao di n v”™ | . . a ch n phon t2ch
Giao di n phfm°mQmyx@ynd dipngt b, clr

Qo

di " n g m ba c¢c a s ch2nh ¢ m:prqudeas ),
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T s |i wrhbhikceskirh3.mheSs&c c¢c a s ch€ehng
thongs ~ , kJt n" i AbagquHmh318HInh3.171 T k/Jt quTl
(_ BwmTSsCU )

NhEpB, L, B Ls. Hs
d, s, B, Uu

|
Lol ®-éng bao TTGH
(V-H), (V-M), (V-H-M)

False
Vg <= 0,5
True
¢ | ¢
T1o file sé liOu theo T1o file sé liOu theg
PP t0 10 chuyOn vk PP tYi trang bao

Chly Abaqug
ph©n tYch

Mé dun Failure Envelope DXL
NhEp kOt quy vi biOu ®&

False

KiOm tra 2 PP

True

In ®-éng bao TTGH
(V-H), (V-M), (V-H-M)

C KC)'I"TH()C>
Hinh3.15L_ u LQ x©y dxng L_yng bao
S 1i " u Lfu v' o c.,a mt Lun phfn mQm
chiQu d"i. Thing s’ IbltmhQbhum M wmwuh'gi t
ch”  ng cdt kh#ing httm@g§ts dn @Viic eMSiThxdp s~ |

tr°n giao di n c¢c.,a m? Lun. M1 Lun s€& t
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Abagqus LWia-| €hiwW ¢ L., ng v°™ g9g8n chuyW
tr€ ng h p pho©n t2ch.

Thtng th€ ng LW x0Oy (Vd,inHgv,) EEnn@h®@aot
nhi Qu tt®emg pthehng ph&§p t° |~ chuyWn v
thaotacnayw JJu th, ¢ hi n tr ¢ tiJJp tr°n phfn
v: I Hp Li I Hp 1'4i cho m i | fn pdilueen t 2
Envelope ForDang i [ m nhi Qu t h" | gi an cho vi ¢
L'i QU n  Dbi °nHinb3.1§h tScagun k(hi kh" i t Yo mt
phfn mQm Abaqus, k/JJt qul xublt rFailue<€, i
Envelope ForDani W nhdp c¢c&§c t WnhiBOkX. g@§c ndy Wi
t.c L€ ¢ x |I'T LW t_. ng-H)haa(\*M)h tn€HM | dmpc
thi/Jjt | dp c8c thtng s~ cho c&8c quan h’
s d Himhg3.1§ . Sau khi thiJJt I dp xong <c8c
sang phfn mQm MS Excel L W X u blt bl n hoH
th ¢ hi n li°n t_c theo y°u HfhB81l&_  a ng:

. . . . B
¢ Failure Envelope For DXL, Version 1.0 [ B 3
Tép SGlieu Phantich Xilykétqua Hudngdan
S6iéu | Phantih | Xilykitqus | Hiuchinh | KétxudtAutocad | 8
Théng s6 dat nén Théng s6 mong
..... 2 s
Loai phan tirdatnén: |8 nat Chigu day 0.05
Dung trong riéng : 14.3
Chigu dai 1.00
M6 dun dan hoi 165
chigu réng 1.00
Cuding do khang citsu 5
MG hinh bai toan Bai toan khdng gian v Kich:tinaic EEmin 0:01
Thdng s6 hinh hoc dat nén
Chigu day 2.00
Chigu dai 8.00
chigu réng 5.00
Kich thudc PT min 0.05 |
N |
Chia ludi tu dong [Yes ¥ ]
Knditso | [ Khéitaotosnbs | [ ChayAbaqus |

Hinh3.16-Gi ao di Mn ch2nh cva phtn |



-81-

() [0 << v-riprobe » xQs + [ 43| [ Search kQ4 r)
Organize + Mew folder == + [l @

- 4, Tai lieu tham khao i MName . Date modified Ty =
——_ &) RFL-0.rpt 7/12/20181202PM  RP]
ﬁ@';"es &) RF1-1.rpt T12/0181220PM  RP]_

n Mocfjments &) RF1-2.1pt 7/12/201812:42 PM  RP
p,”s'c &) RFL-3.pt 7/12/201812:54 PM  RP|
g vf:t”"ﬂ ] RFL-4.rpt 7/12/20181:50 PM RP"
aees &) RF1-5.rpt 7/12/2018334 PM  RP'
@ 9 & RAL6upt 7/12/20184:04 PM  RP"
R ) RF2-0.rpt 7/12/201812:02 PM  RP'
h =l RR2-Lapt 7/12/20181220 PM  RP"
. ‘; omputer &) RF2-2.rpt 7/12/201812:42 PM  RP
jma Windows (C:) - . -
Loent ok (0 &) RF2-3.rpt 7/12/201812:54 PM  RP
e &) RF2-4.1pt 7/12/2018150 PM RP =
lﬁj Local Disk (E:) ~ I i | >
File name: ‘
‘ Chart Title
Hinh3.17-TYng hip kAt qud tp sX | i Mu X
. - 4
setup Parameters 3 ﬁ
Cheon loai bi€u d5 .
[¥ Chi s ban dau Ap dung
RF2 -RF1 -
I q iy
— Thi€t I§p thing =5 bi€u 45
Tén dudng guan hé -
Truc X
I Truc ¥ ¥
Tén bigu do '
e |
Hinh 3.18-Thi At h1 phpi Xt hQ v B
34K1 gM nMOIMINH Bél TOCN PH=3NG
341M-ng ch u t[i tr ng L. ng
V.i b"i to&n m-ng btng@ElMegedhmh Kea
t[i m-ng tr°n n83n Lblt s® LY ng chblt |
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Qe = N..A.s, (3-1)
Trong L-:
qulas ¢ ch  u t[i ¢, ¢ hn c¢c_, a L&Yy m-ng
s c¢c€ ng L, khg&8ng cdt kh'ng tho§t n<¥€
S h s h3nh d4ng m-ng,
Ne h s s ¢ ch u tT[i
Trong pho©n t2ck34n! hh3 sh to®%89cmm o t[i N
342M- ng cih " tur'tdg L ng Vv° ngang
X©y d,. ng L€ ng bao TTGH cho m-ng ch
theohaip h€hng pth§pl " v chtulyiwnt ndinin 319 valdich 3.8ch €
Theo ph€hng phg&p t I~ chuyWn v , ti/]n
t[[i chuyWn v’ L ng w v° chuyWn v’ ngar
w/ u theo c8c: tw/ U= &.h@®Bx, nth.alu, 0.2, 0. 4,
w/u x©y d ng quan h-H thi nhr'hhg LIE mg mg
bao h L€ ng gi. i hU4n TRGH.(Thet @€tcn gs Ep hc§hpo
tr ng baB,JnB@  "cnhl gia t[i L _ng b3ung chu
t tili tr  ng hilYnn:@GiBge, ;c[i2 ngang b3Jung chuyW
L€ ngTTGHitor ., ¢ ti JJp -H .t huuatn€ hc. VT§c gi [t
t2ch tr°n v~ x©y d-HhohHibB3W0 L~ bao t[i
$ <
%&%:W
Wiu=0.2 ‘
w/u=0.4 '
1 W 1
u
Tw Tw
(@Phant ch t |~ MPh©n t2ch t7T
Hinh3.19-Tr 3 nh tx gia tdi Long (
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——w/u=0.05 —=—w/u=0.1 —=—w/u=0.2
wu=04 =——=w/u=1.0 —e—w/u=2.0
0.20 - =
0.16 - :
©0.12
T 0.08
0.04
0.00 — S S RS A N NS S—
000 010 020 030 040 050 060 070 080 090 1.00
V/Vo

Hinh3.200n_ yng bao-Hdvie3®r Sng V
343M-ng ch u t[i tr ng L . ng v"™ m! men
Ph©®n t2ch m-ng c¢ch u t[i tr ng L_ng

phap: t | a Uy Wnr > wmHjinhB2dar helb€p h€hng ph
chuyWn v  , tiJJn h"nh gia t[l[i LYng th" i
chuyWn vL” rgayvyhBi, kh ng qthhHled c $héc tchu
nhau: w/Bg= 0,1; 0,2; 0,4; 0,6 val,0. ng v, i m.qix Oy blpl . g |qu

h'V-M th" nh h' L@l.nglhewamphhEhnyg phs§p t [i
tiJJn h"nh gia t[i L.ng b3ng chuyWwWn v’

gi ., i hddn, gB@ t [ bung, cthuyWn x®y xdawyg
TTGHt r . ¢ tiJp-M .t hwuane k'. W&§c gil[ th c
X©y d., ng bi Wu-M"nHd2t[i tr ng V

BO BO
\W/BO=0.1 |
WBO=02

WiB6= 0.4
\W/BO=0.6

—

Tw Tw
C)Ph©n tebhyWn dPh©n t2zch tT[
Hinh3.21-Tr3nh tyx gia tdg Long (
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KJt qul Ltch mgTT&H\&M n h KBnh 3.22vaHinh 3.23

—=—uwBqg=0.1 —+—1w/Bq=0.2
wBqg=0.4 —+—=wBq=0.6
—e—1/Bg=1.0 — Swipe V-M

1.00

Hinh3.22-n_ yng baoV-Mdvik3@r ng
So s8&nh v, TTGH¥YMithgo NgmTan500 cho kJt qufl

' ng, sai kh§8#8nhd28 , c., thW nh+e€e
—+—Swipe V-M = = =V-M (Ngo Tran)
0.20 -
0.15 -
c _
2010 - T
> ] 7 S
0.05 - 2
000 010 020 030 040 050 060 070 080 090 1.00
V/Vo

Hinh3.23-So s8nh L_ yngMWwao ltydi gt # Ingv\d

~

344M- ng ch u t[i tr ng L_ng, ngang Vv~

nNW x©y d ng mHt baoph§p phOmgt /¢thkot p hle

Qo

tr3snh t g m 2 b€ c. B€ ¢ (1) gia trli

N

m

L. ng wi t €h(hy) . ogiga th[G cngang v~ m! men

chJ] chuyWn v ngang Vv g= g0.cl,x o0a.y2,t hCe.o4 ,c
hi  nHthB24K/Jt qul pho©n t2ch thu In€men qua

t€ehng . ng cblp t[i tr ng L. ng Vi
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180 S 3 8
" 1] n 1) ‘; W
B8 & & &
| )
1 4 0 « ‘
| I
a
| I
. -7
| 1
‘ 1
| I
! 1
| I
&
0 w; (V)
=
0

Hinh3.24-Tr 3 nh tx gia tdi theo ph_ _ng

Ph€hng ph8&p pgh @maot 2tchhe ot [tir3tnth . g~ m 3

+B€. ¢ (1) gia t[i L _ng LJn cblp it i
t<ehng . ng,

+B€, ¢ i(&2)tlgi ngang b=3xng c8ch kh ng c

t.,i t[i tr  ng ngang gi, i hdn.
+B€, ¢ (3) gia t[i m* men b3xbng kh ng
gi. i h4n, tr3nh t Hmh32EKA2 cdiulh hpeh @rh W 2h
L€ nglTGHAVOHM t €hng ~ng chlp t[i tr  ng L_ n
|BO
w
A — BO
1 @
@ w; (Vi) @ u
U
s -

Hinh3.25-Ph_g nph&8p ph©on to?ncgh VBdtiih etor TR @ lwa
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Ludn 8n L« phon t2cHk\Vh003g50 okt it t €€rn

o

h® p ph@n Lt€ ¢ ti/Jn h"nh theo ¢ hai ph:
ph8p phon t2cho tsf§nhtrk fity tphemfo . p MSquayg p h &
h' (HN,,M/BV,). ng my ¢iblp t [i \/\. TromgHith3®d i Wu di
quan (HV,M/BV)v, iV/V,=0,35 Hinh 352 bi Wu di _n qu:
(HN.M/BV)v , i/V,= 0, 45 theo hai cphfhud§ngh g€
bao t€hRbp€bhggph8§&p pho©n t2ch theo L€ n
ph©n t2ch theo t | chuyWnt hveo. tTri°ntrc
v’ theo t | nhwhuyWn " bl/WcsSxl 49§ 8L € rn g
TTGH (V/V,, H/V,, M/BVY).KJJt qul t " ng h  p L€ ng bao
V.WN= 0,05 LJjn OHBh3rs s Kh hiyut¢(2m30) t
cho b i to&n pde3thg Q8xD)L € . nig dgo-amw/\V,v.nig Vv,

t heav/mhh, v~ VvA;Ty nkhi

—+—1Bg=0.1 —=—1w/Bq=0.33 ——1/Bg=1
wBg=3 ——uwBg=10 —e—Swipe (V/V0=0.35)
0.15
‘
0.10 -
Q
>
a
=
0.05
0.00---:----2--
0.00 0.05 0.10 0.15 0.20
H/Vo

Hinh3.26-Bi ©Qu [OtGHbaib V/ Vob38°0. 35,
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M/BVo

0.15

0.10

0.05

——uBg=0.1

——1wBg=3

—s—1wBq=0.33

—+—=wBg=10

—+—wBg=1

—e— Swipe (V/Vo=0.45)

!

1

| —— »_.,-‘
0.00 : — - ‘ —
0.00 0.05 0.10 0.15 0.20
H/Vo
Hinh 3.27-Bi Ou [OXGHbaio V/ Vae38°0. 45,

——V/Vo= 0.05 (2D30) —=—V/Vo= 0.1 (2D30) ——V/Vo= 0.15 (2D30)
——V/Vo= 0.2 (2D30) ——V/Vo= 0.25 (2D30)—e—V/Vo= 0.3 (2D30)

V/Vo= 0.35 (2D30)
V/Vo= 0.5 (2D30)

V/Vo= 0.4 2D30)

V/Vo= 0.45 (2D30)

0.15
0.12 |
] |
] |
0.09 e NESS
2 N !
|
0.03 \\\} \\ "' :ﬁ_
0.00 — \Xm\.—f
0.08 0.12 0.16 0.20
H/Vo
Hinh3.28-n_ y ngTTdwa i V/ Wq S@53M5
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So s&nh L€ ngn@paw\=0BL« tIr chpdv.°ia, & u
Ngo Tran pOlvQ h3nh dUng t@&mNnm329.L V. iphddblph’ tpl
V/V,=0,3t h3 t[i tr ng ngang giédmenh@n  li, rhUh
X" v, i m! meNgogiTriamhd n¢ kip at [[M/V)tkrh'8rcg Lk Jr
qul so KMfBBROKMHequTl o s&8§nh cho thbly 1°

s
h® p v.i I i gili c¢c.,a Ngoe X©gnd n@y mkt"  h
y

khtng gian tr3nh b” trong phfn ti/]]lp tl

—+—V/Vo=0.3 (Ngo Tran) —e—V/Vo=0.3
0.12

0.10

AN
N W\
3

0.00 0.02 004 006 008 0.10 0.12 0.14 0.16
H/Vo

0.00

Hinh3.29-So s8ywhg ITGAwai V/ 6w ekih,t3 g Ngo Tranv a

TrongHiNnh 3.30bi Wu th' so TEGHth ol ® ng o §ph §i
| dpgoed=3¢®, kT hi u cBpy v i @P30hsEhtigngng

moé hinhb i t o §ad=3°h 3Vigi L€ ng Itcaho RO Ak Gt c -

qul theb Mgw Tran30l. V, V/V,<0,1t h3 L€THh@Hbh@pc ph% h°
v, i L€TGHcbao Ng¥®, ¥/v,a0n5-0, 2, L€ ng bao T
| dp ph% h” p vQ hs3 nghi ado§ nvg ,i HM)Y crvhihiot m_hgi(
(M/BV,) c6 sai khac.V iv/V,=0,25:-0 , 4, L€ ng bao TTGH L
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L€ ng cong trhn, trong kol ilWm tchheuoy Whg ot
t h€gayghic, khd g tLribQu, n " oi [Kih t h2 chc§dhelb/t hg
nghi°n ¢ _u theo th ¢ nghi47mLlcE angc Haot §
khing c¢c- nh_ng LiWm gXy MW¥c, 4c5h utyhwn Lt@
c.a NgkhTma@anc,n li°Hho¥dpec miodMg khi L€
li°n t_ c.
—— V/Vo= 0.05 (2D30) V/Vo= 0.1 2D30)
V/Vo= 0.15 (2D30) V/Vo= 0.2 2D30)
V/Vo= 0.25 (2D30) —— V/Vo= 0.3 (2D30)
V/Vo= 0.35 (2D30) V/Vo= 0.4 (2D30)
V/Vo= 0.45 (2D30) V/Vo= 0.5 (2D30)
-+ = V/Vo=0.05 - ® - V/Vo=0.1
- % = V/Vo=0.15 - = = V/Vo=0.2
- % = V/V0=0.25 - ® - V/Vo=0.3
-+ = V/Vo=0.35 - = =V/Vo=0.35
| = ﬂ_— - -VfVO 0.4 ViVo=0.4
+—+—+-+ -—+-.+_+ ‘
0.10 —
> -9 & ‘
|
S |
z i |
E J(
0.05 -
A
[
'S
i 53
] .‘.l..
4 b i
b::.‘ak kk \
l l
0.00 — L L & S
0.00 0.10 0.20
H/Vo
Hinh3.30-So s &8nh TTGHHm gkidta og Ngo Tranj56
35K gM n. NH MBA TOBMKHONGGI|I AN BA CHI U
3.5.1M6 hinh bai toan khéng gian
nwW ph©n t2ch v° so s8nh v, i kJJt qul
d ng m* h3nh t oRBimh3BIhChnga gian mhte h3nh
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Phfn Lblt ngeali @€ € im-mgn hhn phfn L blt
gi.a hai phEh ngycBJ] dhotphgp h¥F'n Aba@msg t h’
LW gi. nguy°n s, I|li°nHbh332cManm!ivutng
khai baon dtdngk fWHif 3 mhg. L blt nQn s d. ng
Trong phfn mQm Abaqus kh'ng khai bg8o L
L., kh8ng cdt kbh3mg 1 hloln w€ c s

Mt Lun L{E=B0 h" i E/s

Tr ng |1 € ng L& W, 3p (kNIBt nQn
MHc d% tr ng 1€ ng Lhn v ¢, a LBlt nQn
to&§n ph©n t2ch m-ng LKt tr, c ti/fJJp tr°n
tFi khing b@.rnh h€e ng b i

Hinh 3.31- M6 hinh tinh toan

Hinh3.32-Chi a | _ atinhtedah h 3 nh
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Thi JJt l dp m* h3nh m! ph, ng th2 nghi
O, 7m v~ 1,0m LW ki Wm ch_ ng. Tr3nh t g
hi  n tr<€ ng.

B€ ¢ 1: Gia t[i L.ng I °n m-ng LJn ct

B€ ¢ 2: GiLdnt Kihingnamg x [ yh rlan ht rpé @n.
mi  h 3 nHinh 8.33/]Hinh 3.37

U, Magnitude
+2.284e-02
+2.093e-02
+1.903e-02

+7.612e-03
+5.70%e-03
+3.606e-03
+1,903e-03
+0.000&+00

¥ ODB: WH-00.0db  Abaqus/Standard 3DEXPERIENCE R2Z017x  Sun Aug

I Step: Step-1
Increment 15! Step Time = 1.000

Prirnary Var: U, Magnitude
Deformed Var: U Deformation Scale Factor: +1.000e+00

Hinh3.33-Chuy®n vIi tYngasam-giga Btdi 0o

U, Magnitude
+1.128e-01
+1.034e-01
+9.399e-02
+8.459e-02
+7.519e-02
+6.57%-02

+5.63%e-02
+4.699e-02
+3.75%e-02
+2,620e-02
+1.680e-02
+9,39%e-03
+0.000&+00

¥ ODB: WH-00.0db  Abaqus/Standard 3DEXPERIEMCE R2017x  Sun Aug

I Step: Step-2
Increment 22! Step Time = 1.000

Primary Yar: U, Magnitude
Deformed Yar: U Deformation Scale Factor: +1.000e+00

Hinh3.34-Chuy On v Ilit Yongaconggv avi t mi nggBnag, O
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5, Mises

(Avg: 75%)
+2.432e+04
+2.230e+04
+2.025e+04
+1.526e+04
+1.624e+04
+1.422e+04
+1.220e+04
+1.015e+04
+5.161e+03
+6.142e+03
+4.122e+03
+2.102e+03
+5.22%+01

¥ ODB: VH-00.0db  Abaqus/Standard 3DEXPERIENCE RZ2017x

Step: Step-2
% Increment  22: Step Time = 1.000

Fd Primary Var: S, Mises
Deformed War: U Deformation Scale Factor: +1.000e400

Sun Aug 12

Hinh335&ng sumits&oantrdamg Ph® mdwi Vv ai m

ODB: ¥H-00.0db  AbW

Step: Step-2

Increment 22: Step Time =
Primary Mar: PEEQ

Deformed War: U Deformation Scale

Hinh3.36-M1t tr_ 1t d_ai LS8y m-ng trong

PEEQ
(Avg: 75%)
+4.046e+00

+2.023e+00 ,

Hinh337-M1t tr_ 1t d_ai L8yam-mgnghBaltp
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352KJJt quf t2nh to§n
T  n Htp piénfichmd hinht o§n cho b~ i t ®§n
B=Imx1m nh€ thW®W[mig' 8.t%rong
BFng-T3.ng h’ upl knitt tohg n B=1,0m
V= 11100 N Vo=14775N V3= 18450 N
u(mm) H (N) u(mm) H (N) u(mm) H (N)
0,00 0,00 0,00 0,00 0,00 0,00
1,00 960,42 1,00 990,76 1,00 1009,36
1,75 1920,84 1,75 1981,15 1,75 2017,64
2,87 3359,44 2,87 3463,74 2,87 3520,44
4,56 3786,22 5,26| 4566,92 4,16 4572,32
8,09| 4386,48 7,09| 5043,42 5,19 5098,70
10,89| 4588,14 10,89| 5648,52 6,14 5506,46
15,89| 4888,40 15,89| 6049,52 7,57 5901,94
20,89| 5088,44 20,89| 6349,66 9,70 6315,10
25,89| 5188,44 25,89| 6509,70 12,90 6816,54
30,89| 5280,44 30,89| 6649,70 17,71 7317,10
35,89| 5388,44 35,89 6649,70 22,71 7717,26
40,89| 5388,44 40,89 6649,70 27,71 7917,30
45,89 5388,44 45,89 6649,70 32,71 7917,32
80,00 5388,44 80,00 6649,70 37,71 7917,32
42,71 7917,32
47,71 7917,32
80,00 7917,32
Ldp quan h u~H theo m: h3nh to§n

ki Wm L inf toAnmb H@ri 3.38

®o g |

v " k
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- e -MHI100 V1 —e—TN100 V1

6,000

4,000
z
T

2,000

0

0 10 20 30 40 50 60 70 80
u(mm)

Hinh 3.38-Ki ©m nid Ainttoanyv aB=1, Om, 1 c™m p V

- -MHI100 V2 —e—TNI100_V2

8,000

6,000
<4000

2,000

0 10 20 30 40 50 60 70 80
u(mm)

Hinh 3.39-Sosanh h2 nghi Mm v ™1 ,M@m,hs3xntp Wai

- & -MHI100 V3 ——TN100 V3
10,000

8,000

6,000

(N

jant
4,000

2,000

0 10 20 30 40 50 60 70 80
u(mm)

Hinh340-So s8nh th2 ngBFMmMm m,”~ anftp h¥3A h
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KJt qul t2nh {io&Mtmygul3htihmgagpd  m-ng b
0,7/mx0Mm nh€ sau:
BIrng-®.g h  p kJt qul t2nh to&n m! h
V1=11025 N V2=12862,5N
u(mm) H (N) u(mm) H (N)
0,00 0,00 0,00 0,00
1,70 1288,51 1,30 1293,70
3,30 2137,40 3,50 2529,74
4,71 2772,74 5,50 3512,12
6,74 3350,00 7,78 4200,00
8,83 3893,41 10,05 4500,00
12,11 4278,75 12,33 4650,00
14,79 4464,09 14,60 4800,00
17,47 4649,43 16,88 4903,23
20,16 4754,77 23,28 5090,56
22,84 4790,10 32,90 5085,64
25,52 4855,44 42,90 5082,92
31,20 4890,78 50,00 5081,14
36,31 4890,76
46,31 4890,74
SosanhRt qul th?2 nghi HKnhB2T m* h3nh to§n r
- ® - MH70-V1 —e—TN70-V1
6,000
_.._,r"'"'".--.-__'.___ ______ =
4,000
z
I
2,000
0
0 10 20 30 40 50
u(mm)
Hinh3.41-So s8nh th?2 ngBFMmM m, s antp hV¥ nh
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- o - MH70-V2 o—TN70-V2
6.000
B s
_e-"" - e
1,000 » @
_/
= &
z o
ja &
2,000 o
!
<o
I
Qo
]
0 ¢
0 10 20 30 40 50

u(mm)

Hinh3.42-So s8nh th2z ngBFEMm/ m,>2 antp hV¥ nh
T"ng h p gi &8 tr° tli tmghngmnohanag ¢i € nl
to8n theo c8c cblp t[i tr ng L. ng nhe€:
BIfng-T3.mg sbsamk /JJt qul t2nh tio&rh2min ghsinm

) Tfi tr ng
B (m) Cbl(pN)tl,'i gi . i hl:ln Ch(;)nh cai .
Th?2 ngdg MOhinh
V1= 11025 4779,47 489,740 111,270 2,28%
o Vo= 12862,5 5344,670 | 5102,640 -242,030 -4,74%
V1=11100 5288,20 5388,440 100,240 1,86%
1,0 Vo= 14775 6983,80 6649,700 -334,100 -5,02%
V3= 18450 8679,40 7917,320 -762,080 -9,63%
V.i bQ r, ng m-ng B=1m,[isair’ sAyl.02%(N) BGn hvblt
2,28%. Sai s’ | .n nhbltl2v. 862c BHpN)t [1i" t4r, 7
m-ng B=1m, sai s’ nh, nahlbl100 (Nnlagyl,86%Ipai t [ i
s |.n nhblt v, i==BBEO(N)I§963%.r ng L_ ng V
T tr ng ngang gi ., i hdn theo t2nh t o8§
hi  n tr<€ ng, t. L- 71 %MSTKd=2kFALWI x@wn a1

L€ ngTTGHLOW ki Wm tra “n L  nh nXL tr°n nQ
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36XAY D NG nh NG BAO TTGH CHOGBNI TOCN
8361M- ng ch u t[i tr ng L. ng
Tri tr > ng L ng gi.i h4n c¢_ a! myg n@R);vaul ng
V,=N,.s, .As (3-2)
Trong L-:
BChi Qu r, ng m-ng ;
L: chi Qu d“"i m- ng
Ne: v s ¢ ch u tT[i
s ¢c€ ng L, kh&8ng cdt khi'ng tho8§t n-+¥€
S h s h3nh d4ng m-ng,
Theo Skemptong3 , s. ¢c ch u tr[i m- ng c¢h_ nhdt
tr°n nQn th3 h° st hhemhec{@®Bpngt m-ecng x8&c |

s =1 0, 2% (3-3)
TheoGourveneq2006) B8]t [ i tr ng L ng gi. i hdn c.

nhdt tr°n chtQmVN s &t ng/jgrdRidhdHa tr °n phfr
Abaqus. nblt nQn L€ ¢ pho©n t2ch s d,ng
d. ng trong |l udnxCyn.d @auivenuan lh« gi_  a
k2ch the ¢ tmheg ®BY3Hp tthle oc

3

m-ng v~ ot I
o 2!

s =1 40,214% 0,06%? ¢ (3-4)
(; -

Gi §h'trs” hsitn@® cdlnhg ng minh ph% h° p hhn
ctng th_ c atSkeyngian, t 2 nh c

Theo nghi°n c¢c. u tr?®°n, Gourvenecs clsngc xc
trFiv.N t° 1~ BdLs&nh nyg, ithnghi °n EJthW_ a
hi n hKenh 3.43
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" Gourvenec (2006)

HO seé sgc chbudfi N
a1
(o)

n ] ' Skempton (1951)

o0 01 02 03 04 05 06 07 08 09 1cC
TG 10 B/L

Hinh3.43i Quan hM tO0O IcM B/ L v hM s
BIng-8.mMg h  p nghi°n ¢c.u vQ h s s c

T | Skempton (1951) Gourvenec (2006)
Ghi chu
L/B Nc S Nc S
1 6,17 1,20 591 1,15 Mdng vudng
1,5 5,83 1,13 5,78 1,12
2 5,65 1,10 5,69 1,11
Méngc h |
3 5,48 1,07 5,58 1,09
nhdt
5 5,35 1,04 5,49 1,07
10 5,24 1,02 541 1,05
T. ph©n t2ch tr*°n, l udn 8n KkJ] th_. a kIJt
ch u t[li v° h° s° B2hw ox%ncg Lt rnohn gt [c! ntg
hdn ¢, a nXL. V.,i m i c¢clng BimgmhmMw. % &:

h™ svasNt_. L- x8c L  nh t[i tr ng L. ng g
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362M- ng c¢ch u t[li tr ng L. ng v~ ngang
Trong nghid. nngec Lu€ xn@y bao TTGH choam-ng
ngang Vv, i b ™ i to8&8n khtng gian, t 8c gi
B=L=1(m), di n 2cMH m-ssng sA=x5 L%l mwmhit [H I
dUnglilSthed [ ng. 3. 4

Ph€hng ph8p x©y d ng L€ ng b€bndTGH nhi
b”i to&n ph3ha, phbhggsph8png

(DT |~ chuyWn v’

(2)t ['i t m hihbgph 34% o

Ludnth ¢ hi n hai phen Biz2Wuh UIt'r °mao”
(V/Vy),H/V,) nh#8inh 3440 ng ithnhi htnh m-ng ch u t

o

ngag t heo tv | g" othd&@hyncgslpu=050,10,20,410;2,0;3
v phon t2chng [gocdiBOrva 24l Kja omhu®n t 2 ch c¢h
hai ph€ehng phg&p t | chuyWn v v~™ phC

o

h® p, t. L. d&® yagiTGHg h kB 3.44v . o= 30°

——w/u=0.05 —=—w/u=0.1 ——w/u=0.2
w/u=0.4 ——w/u=1.0 w/u=2.0
w/u=3.0 —Swipe
0.20 +
0.15 | /—«3::3— ~——_
£ 0.10 %9/‘) | |
/“/ | ~

0.05 :ﬁ |
0.00 5 b

0.00 0.10 020 030 040 0.50 0.60 0.70 0.80 0.90 1.00

Hinh 3.44-Bi ©u oI KBHAY,- H/\,) v ad30°
KJt qul ph©n t2ch cho thbly hai ph€hng
bao ¢ L€ nbh paotkh8 -phk®y d ng LIHBhc L€
3.45v _ di24,3.
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T. kJJt qul tr°n cho-Ht lplly Lt®ung bad tl[in
c., th¥MPeho L€ ng b-#do nfi viil Vg VKO, Bhi !
v, &3, v.i V/Vo>0,5 th3 L€ ng bao tTli t

sang n L  nh theo s_c¢c ch u tTri

——w/u=0.05 —a—w/u=0.1 ——w/u=0.2
wiu=0.4 —=w/u=1.0 —o—w/u=2.0
w/u=3.0 ——V-H (3D24)

0.20 -

0.15 /ﬁr—-m\
el

e '__‘"k.
o _
~ EN

0.05 - .

H/Vo
i
=

\

000 _I|||||||I!||||||||| LIS L I N
0.00 010 020 030 040 050 060 070 080 090 1.00

ViVo
Hinh 3.45-Bi ©u OKBHWAL H/\,) v ad24,3°

——V-H(3D30) - --V-H(3D24)
0.20 -

0.15 T
=] i /-’, \
Z 0.10 P
- 1 ”

’I

0.05 - / N
4 7’ by
L4 R\

0.00 _IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

000 0.10 020 030 040 050 060 0.70 080 090 1.00
ViVo

Hinh3.46-So s § n ATAH (Wwn-dH/V,) v ag-30°va 24,3

363M- ng ch u t[i tr ng L. ng v"™ m! men
T§c @y [dxng L€ ng bao TTGH cho m-ng ch’
to8n kht'!ng gian t<€ehng t nh€e v, i b"i t
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t° | chuyWn v Hinh321ltT[8ic tgri ' [nd hbao hnh®@ h
V' x Oy ud n(W/4, M/ BY,)n hknh 3.48
BO BO

WBO= 0.1
WBO= 0.2

w/BO=0.4
w/BO®=0.6

_—

i - -

Tw Tw
@Pho©n t2ch t (b)Ph©n t2ch tT[
Hinh3.47-Tr 3 nh t xng@)vaxoay(d L o
KJt qul ph©n t2ch cho thbly hai ph€eh
tr' ' ng bao c¢c- L€ ng bao kh§8 ph% h' p, t.
n h KBnh 3.48

—+—w/Bg=0.1 —s—w/Bg=0.33
—+—w/Bq=1.0 w/Bg=3.0
—+—=w/Bq=10.0 —V-M (3D30)
0.20
0.15

Hinh3.48-Bi ©u [EBHWB/AP M/BV,) v aok30°
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—+—w/Bg=0.1 —=—w/Bg=0.33
—+—w/Bq=1.0 w/Bg=3.0
0.20
0.15 |
o 1 :F'l—’-\
%010 - /._-. BN
0.05 e \\
] T —
0_00 ) TTTTTTTT TTTTTTTITT TTTTTTTTT TTTTTTTITT TTTTTTTTT TTTTTTTTT TTTTTTTTT TTTTTTTTT TTTTTTTITT TTTTTTTTT
0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00
H/Vo

Hinh3.49-Bi ©u [ITBHWA/P M/BV) v ad24,3
T L€ ng bao t[i tr-Mlg Ix Oy ghcMBg3Pvinen V
24% t8c gi[ | (phDH3WO LY so s§nh

—— V-M (3D30) - - = V-M (3D24)

0.20 -
o 0.15 -
% 0.10 |
2005 " ™~

0.00 _IIIIIIIII|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

0.00 0.10 020 030 040 050 060 070 080 090 1.00
H/Vo

Hinh3.50-So s §nh TIGH(VY,- MBY)

T. kJJt Hnpbh850¢ hé nt hbly L€ ng-mdanen MM[ it r
ng gocMBTX30°va243xblp x° nhau, LiQuhwayWwnlVv’
xoay m° khlng chuyWn vgocMST¥pnip hEe@nmg nigk
L'§ng kW L JJTTGHLIE amg mena o
8364M- ng ch u t[i tr ng L_ng, ngang Vv~ m

Ludnx©g§nd ng L€ ng bao TTGH cho m-ng
m: men vniktbhngt@i8an t<€hng .t MmNy, phg
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phantichk ©~ | °  cthhueyownc 8vg=01:0,2104;068;/1B.K/JJt qul ph
t2ch thu L€ ¢ quan h' t[i tr > ng nwang
nhnh3.24Ph€hng ph8p ph®©n t2ch t[i tr ng

B€ ¢ (1) gia tI[i L ng L/Jn cblp t[i t
t€ehng . ng,

B€ ¢ (2) gia tr[li ngangv b3uyngamncg clh/]rk hK
ti tr ng ngang gi. i h4n.

B€ ¢ (3) gia t[i m* men b=3ung kh  ng ¢
hdn, tr3nh t ph@&mh325ch nh€ thW hi n nt

T. L€ ng bao TTGHKH b WOy~ d gugnoth
ng cacciblp t[i ,trtinfn Lhnmh so s&§nh L€ n
ph€hng ph&8p t° |~ chuyWn vHinh 85lvaplinton t 2
3521 © kJt qul so s§HM-M/BS)noggbaoi TE6IH t
L. ng cV/\N,£03,045 k/t qulf® rch od Y rhglthéo®aing b
ph€ehng prhmgk s ng.

——wBqg=0.1 —=—1wBq=0.33 wBg=1
wBq=3 ——1wBg=10 —eo— Swipe (V/Vo=0.3)
0.15
0.12
——%
0.09 .\kl
(=] \
- | / \
/® V
‘g -
0.06

w | =T
e

0.00 0.03 0.06 0.09 0.12 0.15
H/Vo

Hinh3.51-Bi ©u O@TGHY avgV,=0.3, =30
Ti/Jn h"nh | dp LH®& -M¢gBV,pbav, tblpc §fricrng (hg L
n /v, =0,05; 0,1; 0,15; 0,20; 0,25; 0,30; 0,35; 0,40; 0,45 va 0,50 phan tich theo
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hai ph€ehng phsg8p t
nhnh354 n€ ng bao

ren v~ |

dp

t h-

“nh

TT GHd=24,3an hilBnh 355 v , |

—+—wBg=0.1
—+—WBg=1
—+—wBg=10

—s—wBq=0.33
wBg=3
—eo— Swipe (V/V0=0.45)

0.12 ﬁ\
0.09

N
]

2N

y/
0.00 —

=Y

R
)

0.0

pr—— N
—

03 0.06 0.09 0.12

H/Vo

0.15

Hinh3.52-Bi ©u OTBHbao
tiJn h"nh L7

Tr°n ch s L.
chuyWmsov s §InW v~

ng

| d p(V/\%, 8/V,nMy B\D. a o

0.00 0.03 0.06
H/Vo

Biéu db dwong bao tai trong VHM
0.15
0.12 =
| i ——V/Vo= 0,05
\
] | —=—V/Vo= 0,1
o 0.09 - """"-e\——— ——V/Vo= 0,15
A 1 "\\ ! ViVo= 0,2
E ‘ ——=V/Vo= 0,25
0.06 \ SN\ 7‘ ——V/Vo= 0.3
i —~ \'\\ \ ViVo= 0.35
0.03 “-."“I\.\\\ !____ V/iVo= 04
A V/iVo= 0.45
9
.‘\\ 1 V/Vo= 0.5
0.00 — | I S\ il

Hinh 3.53-n _ vy bapTTGH (V/\,, H/V,, M/ B\;)v agibc a=30°

V/ Vob38°0 . 45,

t h'
TTGH

.

g .

cf
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VNo

0.5
ID.45
0.4

0.35
0.3
ID_25
0.2
0.15

0.1
0.05

o140z 0.1 002 008 004 002 1]
HVo VHM30deg_2D.xls.grf1

Hinh 3.54-n _ y bap TTGH (V/\,, H/\,, M/ BV;) v ogidc ¢=30°

Biéu db bao tai trong gi¢i han VHM

0.15
0.12 —— ——V/Vo= 05
1 \\ ——V/Vo= 0,05
0.00 | | NN —=—V/Vo= 0,1
E s S ! \ ——V/Vo= 0,15
= ‘»\”\«\ !\ V/Vo= 0.2
0.06 NN ——V/Vo= 0,25
\\\f \ V/Vo= 03
0.03 "\ VLN V/Vo= 035
3 V/Vo= 0.4
V/Vo= 045
0.00 = £ S
0.00 0.03 0.06 0.09 0.12 0.15
H/Vo

Hinh 3.55-n _ y bapTTGH (V/V,, H/\,, M/ B\})v agibc a=24,3°
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0.12 0.1 0.08 0.08 0.04 O©0O2 o
HVo WHM24deg_2D.xls.grf

Hinh3.56-Bi ©u TKBHWARH/V, M/ BV)v agbca=243°

n€ ngTBH®, gocd=3P| . n hhn OEHivgd=MLo
H3nh dUng L€ ng bao t+<€hng ¥Nndg,ngmt_ r On
Lgn 0, 5.

37Ke T LUxN CBhuNG

Trondng h3, &u@&yn B nndg m! chodmnimgtadXhbh ¢l
tfi tr ndugh &phandghog' n | . a miv h3phe€hrdg
phép phantichtc WOy d ng TI6H.a§cbaol ki /Jn ngh’
mQm PTHH Abaqus, m4Ynyh It'r omgfmg hm@@m tt 2echm ¢
m- ng trcoa[ nBni to&8n ph3ng v° b "h, to&hn
ng x  tiflp x¥%c g m thoc@®hnghlfn diaginnghtl r
r€e ¢ |, a ch  n LW ph©n t2ch x©y d, ng L€

Ludn 8§y Ld€ @>xgct LputhrF n FailQre Envelope For &
bumg?n ng. | dp .t rl3 nnhg RHy-tah dtnthd. Wec hi a | €,
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k/Jt n’" i K\Wiantktb axqyue®i8cv bi Wu LITTGHLIME nlgunb a
phfn Fal@eEnvelopeForDam, tr° vi ¢ t2nh to§n,
I T sPphiein" @w2ch v™ vE& L€ ng bao TTGH.

Ludnl «§ nd%ng m?! [Failare Envelope FonQamh W x ©y d |
L€ ng bavo giEdEGHWt €hn gv/V,=0@5--05.K/Jt qul t2nt
so s8&8nh v, i ngnpln tc€hung  la iNgwh¥% h’° p.

Ludnc I8§mgx @y« and himh bai toan khéng giamh o m- ng r |
70x70cm v~ 100 x 1t0h0?c nm, g hsia upt Wi h dnYaotgred “nn h
L " nh kJ/jtsaquls" bhhAnhlf®w8gKKhihm! h3mghc t o8
d=2431 " ph¥% h° p LW XxT®GH chb bai wan in@g khgng bian o
t ng qust

Ludn§8§8&nduwy tr3nh x©yTT@Htnhge ol @ hn&h nbga op h
t2ch L€ ng bao " theoKvpth @hun[g xpchy§ pd n g
baoTTGH n h i@nh 3.53vaHinh 3.54 n g d=30Q, nHn¥e 3.55va Hinh
356 ng d=242.Ki jn ngh’ s d,ng Leé=2mglLWao -
t2nh to8&n " n L nh nXL tr°n nQn Lblt yJu
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CHhuNG MG BGKeT QU4 NGHIagN C U Véo Té
KIgM TRA CHO CDNG TRCNH TH- C T

41CDNG THKICQM TRA n. NHTHED nh NG BAO TTG

Theo QCVN 0405[16] k h i t2nh to8&n "n L nh, L
nNQn thea tgriYng htim&8 t h_ nhblt trong Li Qu
t2nh to8n vQ L, bQn v~ L -nQm. LnWhLEmuct
to"n kIJt cblu v~ nn ¢, a c¢ctng trs3nh, tr

trong c(4)iyo ). c

m

ne.Ne O < R (4-1)
Ho Hc
Kzﬁ%zmﬁn (4-2)
trong L-:
nl" h” s t° h°p t[Fi tr  ng, x8c L nh
-T2nh to8&n theo trYYng ths&i gi. i hUn ¢t
T h'p tli tr mgl®h b[n
T h p tlFi tr mg0dHc bi t
T h°p t[Fi tr ng trong=09% i k8 thi c
K:h' s’ an to"n chung ¢, a c¢ctng tr?3nh;

Ne:t [i tr ng t2nh to8n t ng qusgt (Il c,

n- | c¢cktn ¢c. LW L8nh gi 8 trUng thsgi g
R:s. ¢ ch o8nlit nygnlkgust, biJn dlng hoH
theo c¢c8c t~"i |i " u ti°u chuXn thilft kI
m:h™ s~ LiQu ki n | "m vi ¢. H s~ m x
nQn, d4ng vdt |i u, t2nh gfn LY%odg c_ a

yJu t° kh8c L€ ¢ quy L nh trong c8§c |
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m i lo4i c¢ctng tr3nh, k/Jt c¢cblu v° nQn Kk
Kn:h™ s° blo LTm L€ ¢ x®t theo quy m?!,
D a ¢YAg (A1phvakt € bagTTGH X« x©y dHimhg tr

354 thay thf[itiﬂir‘ln@fbmg\\—ljghoﬁ%\{lavaﬁ/ﬁ t hay t hJ
0 0

| € ng s"cmhcm'o@ngtgu?xﬁ bll?\ﬂn@c— nh | dp ctr
Vo 4 M . eBV%‘L
o BYy | ™o Vo

¢

ki Wm tra "n L nhckhg (43hwacftn gk@Btdm XL t heo

H € 9
e Ce -
Y 7
Vo BV
nK M éM g
C n_ ¢é l\J (4-4)
m 'BY §BY g
Vo Vo
Trong L
2 - gi§ tr Hinh3ss mgva bt WLk J].
éVo %Lﬂ 0 BV,
Vo BY
‘?E'X'/ 81" gi 8§ HirWHIbhEs5 m%’dhno %/jct hifJt kIJJ.
B o "
c¢Vo Vo

42XAY D- NG BIXq':l(I m " SNH BKECH THh_  C nXL
421M, ¢ L2ch v" ph€ehng phg&8p x©y d, ng

NWi Wm tra "n L nh c¢c!ng (@3 van(4d) @franthe@ p d_
L€ ng bao TTGHonEhm@ c ntghi JJt kJ sh b, ,
tra tr. c¢c tiJ]]p ththgosbQch, bhfnthX¥Btt he€po
ne, ¢ the€rmwlg kENl €hi Jt

Ph€hng ph&8§p x©y d ng biWu LY d a tr°n
cho nXL trong ch€ehng 3 v°™ d a tr°n c8c
bQ r., ng thtng n€ ¢ trong kholng t. 5m |
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422Sh LY t[i tr  ng t&c d_ ng
Tr€ ¢ khi Li kK ock®ytHi g BEWul nh cé8&c
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Cx

N1 Csxzﬂl | N By
T zb cy Nig ; - .
m | Bx
H\MNHH%HH\HHHH\HHH -
IO AN
= , P21
g .{HEAT| 9 g, H |
1 Wzng “P/%;/ : d}/ 770777 [ )F — P,423 =] X777 92H E21
P14 i —
Ell 7 =\
E12 [/ \ B E22
| b

hHan) MM et

Wth+®n

Hinh4.7-Td i trxZng t8c dAng | °n nXL phao
nNW x8c L nh kh[ ntng ch u | ¢ c¢c,a nXL
cfn t2nh to8n t[i tr ng L8y m-ng c¢c- x®
tr ng t8a d_ng | °n L8y m-ng nh€ sau:

V=4aVii Vi (4-5)
V= gaS (4-6)
Trongxlt{i ¥Yr ng hAngum@cquwamly bB[n L8y 1
S:-t€hng . ng v,i di n t2ch phfn LBblt

guanh bln LS8y

gidung tr ng LXy n" i c¢,a Lblt Ldp ma
423ni Qu ki ' n " n L nh thBbim
423INi i dung b”"i to8&n thmm b ng ph_ _ng |
Theo LencethichQu d~" i L€ neglei Qnx8énh” nlo8&nheo

B 4-7)
By = By "'Hn
|

TrongBylcchii Qu d”i t°  ng ¢, ng c, B mt@c HoH

nghiéng gé@ > 45°s 0 v, | ph€hng ngang.
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B,-chi Qu d"i t° ng ¢, ng c,a c8c LoUn |
goica<458’so v, i phe€ehng ngang;

mih" s hihaogafttn®uc thbim tr°n Lo
Lo4n n<3um ngang

Theo ph€ehng ph&gv. ti® tir € In@ nhg pt hm3XL L

nNQB;=0, chi Qu d"i L€ ng viQn thbm t2nh t
By = By % % (-8
4232Ki Om tra chi Zu d"i L _yng viZn thmm
ni Qu ki n LW khtng x-i ngfBphEhi Qbof " m«
L,2C. Bl (4-9)
Trong L :
DH: ¢, t n€ ¢ ch°nh,m c¢ch | . n nhblt c_ a
C: I~ h” s° ph, thu, c Lblt nQn.
Tra bPfgv(R Lblx§§s®LENdHGuC = 2, 5.

Kt h® p ha48va@e)gec htihQueg LSy nXL cfn thi
c!ng (410): c
B2 5. A (4-10)

A424T" ng tHip tr > ng t&c d_, ng
T "  ngthHiptt§¢ ndynXdgv ldhmrQung t himGmnm& [ ogl
415Lv . chirQung t hi1@:l@nmh®& cc8&8c bl ng ka&h.8cChkieQu
ro i@y B LIm b[fo theo @®OQu cfu trong c¢cln

Bfng-W.ng h  p tri tuw L v c8&c h

Su Lt L B DH | Vo
(kfa) | (m) | (m) | (m) | (m) | (kN)
6 50 | 580 | 10 | 06 | 2145 |0,2757|0,0519| 0,0033
8 50 | 580 | 10 | 06 | 2860 |0,2068|0,0389| 0,0025
10 | 50 | 580 | 10 | 06 | 3575 |0,16540,0311 0,0020
12 | 50 | 580 | 10 | 0,6 | 4290 |0,1378 0,0259| 0,0017

VIVo | HIVo | M/BVo
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BIfng-T4.nlg h " p tl[i tr ng v~ <c8§c
L L B V

(k%a) o | o | o (Drr']*) G | VVo | HIVe | MIBVe
14 5,0 5,80 10 0,6 5005 | 0,1182| 0,0222| 0,0014
16 5,0 5,80 10 0,6 5720 | 0,1034| 0,0195| 0,0012
6 5,0 5,80 10 0,8 2145 | 0,2734| 0,0713| 0,0051
8 5,0 5,80 10 0,8 2860 | 0,205 | 0,0535| 0,0039
10 5,0 5,80 10 0,8 3575 | 0,164 | 0,0428| 0,0031
12 5,0 5,80 10 0,8 4290 | 0,1367| 0,0357| 0,0026
14 5,0 5,80 10 0,8 5005 | 0,1172| 0,0306| 0,0022
16 5,0 5,80 10 0,8 5720 | 0,1025| 0,0268| 0,0019
6 5,0 5,80 10 1,0 2145 | 0,2711| 0,0919| 0,0074
8 5,0 5,80 10 1,0 2860 | 0,2033| 0,0689| 0,0055
10 5,0 5,80 10 1,0 3575 | 0,1626| 0,0551| 0,0044
12 5,0 5,80 10 1,0 4290 | 0,1355]| 0,0459| 0,0037
14 5,0 5,80 10 1,0 5005 | 0,1162| 0,0394| 0,0032
16 5,0 5,80 10 1,0 5720 | 0,1017| 0,0345| 0,0028
6 5,0 5,80 10 1,2 2145 | 0,2688| 0,1135| 0,0100
8 5,0 5,80 10 1,2 2860 | 0,2016| 0,0851| 0,0075
10 5,0 5,80 10 1,2 3575 | 0,1613| 0,0681| 0,0060
12 5,0 5,80 10 1,2 4290 | 0,1344| 0,0567| 0,0050
14 5,0 5,80 10 1,2 5005 | 0,1152| 0,0486| 0,0043
16 5,0 5,80 10 1,2 5720 | 0,1008| 0,0426| 0,0038
6 5,0 5,80 10 14 2145 | 0,2664| 0,1362| 0,0131
8 5,0 5,80 10 1,4 2860 | 0,1998| 0,1021| 0,0098
10 5,0 5,80 10 1,4 3575 | 0,1599| 0,0817| 0,0079
12 5,0 5,80 10 1,4 4290 | 0,1332| 0,0681| 0,0066
14 5,0 5,80 10 14 5005 | 0,1142| 0,0584| 0,0056
16 5,0 5,80 10 14 5720 | 0,0999| 0,0511| 0,0049
6 5,0 5,80 10 1,6 2145 | 0,2641| 0,1600| 0,0167
8 5,0 5,80 10 1,6 2860 | 0,1981| 0,1200| 0,0125
10 5,0 5,80 10 1,6 3575 | 0,1585| 0,0960| 0,0100
12 5,0 5,80 10 1,6 4290 | 0,1321| 0,0800| 0,0083
14 5,0 5,80 10 1,6 5005 | 0,1132| 0,0686| 0,0071
16 5,0 5,80 10 1,6 5720 | 0,099 | 0,0600| 0,0062
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BIng-%W.mg h° p t[i tr'Legomv™ <c8§c
(kﬁa) (rLT;) (r';]) (rE:]) (Dr:') (;’I\‘}) VIVo | HIVo | MIBV
6 10,0 | 1080 | 10 0,6 | 39954 |0,2644| 0,0519| 0,0025
8 10,0 | 1080 | 10 0,6 |532720,1983| 0,0389| 0,0019
10 | 10,0 | 1080 | 10 0,6 | 6659 |0,1586| 0,0311| 0,0015
12 | 10,0 | 1080 | 10 0,6 |799Q8 |0,1322| 0,0259| 0,0013
14 | 10,0 | 1080 | 10 0,6 |932260,1133|0,0222| 0,0011
16 | 10,0 | 1080 | 10 0,6 | 10654 |0,0992| 0,0195| 0,0009
6 10,0 | 1080 | 10 0,8 |39954 |0,2632| 0,0713| 0,0041
8 10,0 | 1080 | 10 0,8 |532720,1974| 0,0535| 0,0030
10 | 10,0 | 1080 | 10 0,8 | 6659 |0,1579|0,0428| 0,0024
12 | 10,0 | 1080 | 10 0,8 | 79908 |0,1316| 0,0357| 0,0020
14 | 10,0 | 1080 | 10 0,8 | 93226 |0,1128| 0,0306| 0,0017
16 | 10,0 | 1080 | 10 0,8 | 10654 | 0,0987| 0,0268| 0,0015
6 10,0 | 1080 | 10 1,0 | 39954 | 0,2619| 0,0919| 0,0060
8 10,0 | 1080 | 10 1,0 |53272|0,1964| 0,0689| 0,0045
10 | 10,0 | 1080 | 10 1,0 | 6659 | 0,1572| 0,0551| 0,0036
12 | 10,0 | 1080 | 10 1,0 | 79908 | 0,131 | 0,0459| 0,0030
14 | 10,0 | 1080 | 10 1,0 |93226|0,1123| 0,0394| 0,0026
16 | 10,0 | 1080 | 10 1,0 | 10654 | 0,0982| 0,0345| 0,0023
6 10,0 | 1080 | 10 1,2 | 39954 | 0,2607| 0,1135| 0,0084

10,0 | 1080 | 10 1,2 |53272|0,1955| 0,0851| 0,0063
10 | 10,0 | 1080 | 10 1,2 | 6659 | 0,1564| 0,0681| 0,0050
12 | 10,0 | 1080 | 10 1,2 | 79908 | 0,1303| 0,0567| 0,0042
14 | 10,0 | 1080 | 10 1,2 | 93226 0,1117| 0,0486| 0,0036
16 | 10,0 | 1080 | 10 1,2 | 10654 | 0,0978| 0,0426| 0,0032
6 10,0 | 1080 | 10 1,4 | 39954 | 0,2594| 0,1362| 0,0112
8 10,0 | 1080 | 10 1,4 |53272|0,1946| 0,1021| 0,0084
10 | 10,0 | 1080 | 10 1,4 | 6659 | 0,1557|0,0817| 0,0067
12 | 10,0 | 1080 | 10 1,4 |79908|0,1297| 0,0681| 0,0056
14 | 10,0 | 1080 | 10 1,4 |93226|0,1112| 0,0584| 0,0048
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BIfng-T4.nmy h p tlFi tr ng v° c¢c8c h s’
S Lt L B DH Vo
(kPa) | (m) | (m) | (m | (m) | (kN)
16 10,0 | 10,80 10 1,4 | 10654 | 0,0973| 0,0511| 0,0042
6 10,0 | 10,80 10 1,6 |3995,4|0,2582| 0,1600| 0,0145
10,0 | 10,80 10 1,6 |5327,2/0,1937| 0,1200( 0,0109
10 10,0 | 10,80 10 1,6 6659 | 0,1549| 0,0960| 0,0087
12 10,0 | 10,80 10 1,6 |7990,8|0,1291| 0,0800| 0,0073
14 10,0 | 10,80 10 1,6 |9322,6/0,1107| 0,0686| 0,0062
16 10,0 | 10,80 10 1,6 | 10654 | 0,0968| 0,0600 0,0054

VIVo | HIVo | M/IBVo

o

Blfng t° " ng h p t[l[i tr  ng v° thtng9s  <ch
L€ ¢ tr3nthh_b2ly ctrong

ao

425X©y d. ng bi Wu L
4251Ph_ _ng ph8p xO©y dxng

nXL c- bQ r, ng thng n€e c¢ t. 5m LJ/n 10
chfy I'" B (m), chiQu d7i L8y nXL theo
t " ng h p c8c cing tr3nh nXL nkhicng hgg ag
| €u nh, hhn 1,5m.. V3 vdy trong phon t:

chi Qu cao, chiQu d°'y t€ ng bln dfm gi :
cing tr3nh nXL L« x©y d ng. T. ch s° L
the. ¢ LiWn h3nh tr°n, T"ng h ' p c8c tT[i
V. (kN) ngthigatng H ( kN, m: men (kNm) |

Thling s° Lblt nQn c¢c_. a c8c clng tr3nh nX
c€ ng L, kh8ng cditr &krhd nlghdhmgtt n€6 cl Bn

L ng gi.i h4dn x8c L nh theo c¢cl'ng th_ c:
V,=N..5.Ag
V, iN,sL€ ¢ n,i suy tBhtheggi § gt HinhB#¥3ton ¢

ThiJt | &g . qau B’ M/V,v~" quan hB/LW,ii ach®nl
| " ch cth€nneg chd DHe€@mnXhhRin x©y d. ng bi"
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s c¢ch blnChe.neh InXlhc_ m cnXl€ tcheo t ng h
L« x ©y H=M06gl,5¢(mi. 3

4252Bi Ou LQBgwabH h M

TrongHinh 48bi Wu di  B/L~pHAmM) h. ng vbQ@ mXrg ct-h

n€e ¢ 5, 08wwh  p I'T n3um v o kholngl 1t @h i d]
ng v.i v¥%ng hi u qul, th'ng s~ nXL n=%
T vQ kinh tJ. V%ngDH Inhg” mff nv3dnm gd €. ng w,
phli. Khi c¢ch n thlng s nXL trong V¥n
song khéng ki h t J]. Vieng LI I © vBbhbghntrm ©RHhn

nXL n3uym trong v%ng n~ YrongHirthd.gb i ’'Wum dbi[[ on
h'B/L~DH(m) in@Xw, ¢c- bQ r. ng tHILthngp nl€ cn %6
v: o kholngg 1,5 L/]]n 2,
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411 ng bvQ ir, ng th'ng nELk B, 01 ah thod ntg’
Lgn 1, 7.
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TrongHinh4.14 " ng h°  p B/B<DHQwWan_ h'g v, i nXL c-
ne, ¢ t. 5,0(m) v* 10, 00Mm) dfv, it b&G, 10,(mg
ths3 BLgillm dfn tBH, nliiQuging "yt rc- nghoa |
L8y I . n th3 c¢chiQu r, ng ¢c- thW gilm Li
ch " ng tr€ t c¢c,a c[ bln LS§y.

T. cherhh mM ¢ n€ ¢ v ' LH& rc-ng tHiMa4d Mgacwue, ¢
L " nh Bbtb, I° hp IT. T. L- x8c L nh ct
L€ ¢ t[i tr  ng Limg t(rvdnh.§8cSay nigWy °ns «
ki Wm tra xem c¢c- ch wHE®eo &HWinlull' skhuc,

—a— 5,0 (m) —+— 8,0(m)

—0o— 6,0(m) —O0— 9,0(m)
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DH
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B/L
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4253Bi Ou L QVgpuldn h M

Trong phfn n"y x©y d, ng bi WW/MV, iguam® il
|l " ch m ¢ n€ cbHth® ndiWd IL¥u tra c8c t|
tehng _Qugr vng tbhh*ng ne€e ¢ Lt ¢, a nXL. T.
x8§c L nh t° hp tlFi tr  ng theo LiQu Ki
nXL b3ung c¥Mhv Ha- tn3Jum tronmg Vng  Lnfhmv

I T vQ kinh tJ hay khtng.

TrongHinh 4.15b i Wu di ,WVv,~gpidm)h’ ng v, i nXL c-

ne, ¢ 5,04wh,ptlTInium v o . krhofwigbd ,hI9 tL@h
ng v.i v¥%ng hi u qul, thtng s~ nXL n=3
T vQ kinh tJ. V%¥%ngDH Inhg” mff nv3¥m gd €. ng w,
phli. Khi c¢ch n thllnlg tsh® ncXln gt rtomgn hv WnX

song kh'ng kinh t]]. Ving IMMnh,”) v¥%nig! m
nNXL n3um trong v%ng n~y kHinh4kpb il Wun ddgluoa n
h'VAV,~DH(m) . ng Vv,i nXL c¢c- bQ w)nhg pt hitTn g
nim v°"o kholng 1,0 LJ]n 2, 6.
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(m) vaiL=sXi) c - (m) vaiL=6Xim) c -
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TrongHinh 4.17b i Wu di ,wWv,~gpdm)h’ ng v, i n XL c-

ne70om,t VvA,h p IT n¥um v o kholng 0,1 L
th3 nXL c¢ch u L€ ¢ ©h=0,h6(Im)ch vmic gn
DH =1,5(m). TrongHinh 4.18b i Ww dyjiu,avpv,~DH ( m) . ng Vv, i n
bQ r. . ng thing vive'cp 8,T0(mm v o Ikhol[ng O
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Hinh4.171 Bi ©Qu L QVNgulein Hinh4.18 Bi Qu i QW uled

(m) vailL=a,&X@) c - (m) vailL=&®Xm) c -
TrongHinh 4.19b i Wu di ,Wv,~gpedm)h’ ng v, i nXL c-
ne c¢c o, oWwh p I'T n<3um v~ o .KitongHinhgd.2@b,i 9Vul Jr
di . n gwy+sbDHh(m) _ ng v, i nXL c¢c- bQ r, ng

VNV,h" IpT num v~ o kholng 0,9 L/n 0,22.

o

T"ng h p k/Jt qul phow/\v20HM hEwW A28 guan
Vv o kholfng 0,1 LJn 0, 25.mBQ® °rn, ng (tm)?
Vi\,c- thW gilm Li m" nXL c¢c- thW vXn ch’
KhibQ r, ng thtng n€ ¢ ttng th3 di n t2c
ngang clng ttng | °n. Tc wiXLéelinhtd4 nt bh 70
k] nXL v V/vxw8c kUi Wnh t r Hinht4R2 o bi Wu L~
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43Ke T LUxN CHhuNG 4

Ludn 8m d«ng clng th_ c (4RB4Writhed QC¥N " n L
0405 LW x©y d ngsbiwhi gt kAfachhbhg c. a
t hi Jt KkJ sHinhbhldvaHBnhwRll & | dp tr°n ch s°
TTGHv , d=243v" <c¢c8c c¢clng tr3mh e dh@yx ©OBi d

tra thing s gi%p ng€ i thiJt kJ nhanh
r.ng tho8t n€ ¢ v° ch°nh | ¢ch m ¢ n€ c

Vi 8§ d_, ngHihidWvaHbh42lch® n°n §p d, ng t
thiJJt KkKHos hXlb=5-10mvabH d15m. Sukhich  n | a c

thing s’ cfn thi/JJt kJ] theot ¢ {PSpva@-4H.kc Wm
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KeT LUxN Vé KIl&gN NGH,

1. KeT LUxN

Ludn 8n L« tt'sng dddnagn nXL trong n<€ c \
nQn. TYi Vit Nam, hfu hJt c8c nXL LQu
KJt qul nghi°n c¢c. u cho)NthBlyh 3 vh bt cbSuc cc
bi "  n ph&8&p & khi mn@®hitme u LJn gili pht
gua nhi Qu c¢c*ng tr3nh L« x©y d. ng, hfu
L Qu V¢¢05 T2nh chblt c¢c,a m-ng ch u t[i
nQn Lblt ty/fhwam cVi rblt 2t.Ta) g tLretyn i Wh gxh@
trinh coV/V, ¢ 0,5, c8§c nghi°n c¢. #H,=0n§,€ nigng htblp. o
ch€a x®t t.i [nh h€ ng c,a t[i tr.ng U
T8c gi [ Ngo Tran c- nghi°n c¢c. u &= v¥%ng
m~ kh'ng c- | udn 3PiTMriontgdit hs aco tc/h mX Lb 3ent
tr.c tiflp tr°ndn®h tLOynhi° n,blnk HiQ Ilc-h€a
trong n€ c¢c clng nh€ tr°n thJ gi. i

Ludn &n L« th2 nghi m m: h3nh vdt |1
h p c¢- tlFi tr ng V, H t&c d,ng. M! h3n
0,2m;Q 3 m v~ 0O,4m trong m8ng th? nghi‘m.
cblp t i tr ng L. ng. Kpt=24@ [ at mu nlg€’né ng
nQn Lblt yJUuiWh:hgnk "1 LT ng b3yng stng C
h" p L. mgawy¢nu5G-c MSTX ph8t huy kebn t [
khit Ti tr ng L_ng bublt dEh8p. t Ui mHt ti S
kh8ng c¢cdt khl'ng tho8t n€e ¢ th3® ng x
khong thoat®, ¢ quy Jjtdpth_nht.huG:cc v ' o L, nh8m ¢
v:'o vdt i u tilJpdx¥%En mehgg vL« nQmh.c h
tr€ ng k®o tr€ t tbim n®n c¢c- bQ r, ng 0,
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c " ng Bi ' n Nh' , hhwy n WU Mhihu @ - cMma s:!
tr€ t trong m&ng cho k/Jt qd[24Pthésthh’ p .
nghi m k®o tr<€ t tbm n®n b° tlng tr°n
cho nXL. n®©y | L-mgt gtpomginlk, magl udn §8§n

n-ng g-p m i th_ phXtc tailWndn€8rc Ic™ nly«
phfn MEiQrekEnvelope ForDatmW x©y d. ng h’ L€ ng be
cho nQn Ldp X" Lan v%ng L ng b3ngstslng
b, v° ki WmVitra x@y Ld nthg m* Lun phfn mQi
l€ i t. L, ng ph©n t2ch, x |'T kJt qurTl
hhn nhi Qu v~ t L. ng hfu hJjt c8c cr*ng I

n-ng g-p m i mangt it 2nn hc ,_ an gl uddnn g8 nt hl “c
ki Wm tra = (@3)\a@dhtheqdQAYN 04O 5 LW x©y d ng |
thtng s thiJt kJ ch bl nsh_ba .nHBL4AY4r oln'g
vaHinh421L € ¢ |1 dp tr°n ch s=248@ cacgonhtardh T T C
nXL L« x©y d ng t_  trma€thlhfnsnayg.i “Bi Wy

ch-ng ch n | a thtng s nXL tr°n ch s’
n€ ¢ L« ¢-. Ludn &n s d,ng L€ ng bao
nXL L« x©y d ng t._ tre ¢ LJ/hn JJnay JL W XILc

Hinh 414vaHinh421 Vi ¢ 8p d_.ng ch®™ n°n th, c¢
b c ho Bp>6Gt-10mvabDH d1, 5 m. Sau khi ch n | a
thi/Jt kJ chi tiJt v kiWwdva&dp "n L nh
2Hh. NG NGHI aN C U

Ti Jpnghc°B€chao TTGH trong LiQu ki n |°!
th” i.H@iag ngHi€ mgc bmwo TTGH ngHip°chg c un
c8c dUng ctnghdak ARphnbhGmch U Kuc clng t
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3. KleN NGH.
Ludn 8n c¢- kiJn ngh™ nh€e sau:

Cg&c k/Jt qu@ oghiPodn 8&n L« L€ ¢ th, c
thuy/Jt v° ¢- s h, tr° c¢c_,a kJJjt qul th?
re ¢ |~ L8ng tin cdy, c¢- thw s d, ng L\



-127-

DANH M, C CCC CDN®OATRLCNH nkkH CDNG B
C. A TCC GI4 C¢& LlaN QUAN neN L

1.Tr fn ViMguTyh 8ni ,HINg!H'ThJ H€eng (2012),

c.mXlbtr°n nQn Lblt yJu b=ung I T thuy/Jt kI
ctng ngh Th_,y L i, Vmam, ki oal-h5511FMN; V¢
2012.

22Tr fn ViNgulyh &i ,H[i, HWNgh20Hh3)_ u ~n L nh
nQn Lblt yJu ch u t8c d,ng c,a t[i tr n

Th,y L i, Vi n khoa h’ ¢ THh425% 03201B. Vi ~t 1
3Trfn Vin Th8§i, VI Ng NguB3mh,H[Rhath® W
Tubln (2013), ANghi°n c¢c_u bi n phg8p x’

nh3m ttng kh[ nkng ch ng tr€ to, tUp c
khoa h  d Tvi_( ¢ Lnam, -4055,032013. | SN: 1859

4.Tr fn ViNg ulyh &i (20B),A Mhi °n c¢c_ u " n L nh L°
L'blt yJu ch u t[i tr ng opghdpc cth®p krth onag ,h’
ngh Th_,y L i, Vi n kh65aSSM18%59426%) 7-3018L " i

5.Nguy. n @@8),iN'hi °n c¢c. u x8c L nh mXl ma
tr°n nQn Lblt yJu ch  u t[i ®©r tngp pchh2c kA

o

v’ ¢clng ngh’' Th,y L i, Vi 46ISINHi8524295, c T
07-2018

6.Nguy, n ,H[Tr fth" n3 nhiPiH€RAn g 21 8P , x©y d. n
TTGHcho m-ng Ldp x~° lan tr°n &Qn Ulpbltc hyJ]
h c v™ c¢ctng ngh Th_,y L i, \WrISSN:18%oa h
4255,09-2018

7. NguyenHai Hav ~ nnk (2018), AHol |l ow cylinde

Wave energy to protect the west coas
Proceedings of theslVietham Symposium on Advances in Offshore Engineering,
Springer indexed Scopus.



-128-

DANH M, CLTéU THAM KHuO
T"i i u tifng Vi t
1.Cao Vin Ch2z, Tr nh Vin C€hng (20
xX©y d. ng.
2Tr€ehng n3*nh D, , Trfn n3nh HHa,n T
cing nghM thi At kA, chA ntXlbi tBipn ¢
cho v¥%¥ng triZu phAc VvA c¢c8c ¢ Baogao
TKKHKT Dx 8&n SXTW cm pkmdhda m_act, h, vy
3.3Trehng n3nh D, , Trfn n3nh Hb agngT
thi At kA thi c!p¥dv™ Ldwdgn nl &k hwan hi

ANguy. n Qu ¢ DIng, Ph%¥%ng Vonh An
sh LQ t”"i c¢chblp B, : Nghi°n c¢c._u gilTol
t hiJt b tr.,  n Lblt tUi ch, Vo, c !
tr3mh Ith,, Vi n KHTL Vi t Nam, H~

5Nguy, n (Hfd11)", Nghi°n ¢c.u "n L nt
vein thic s: k: thudt, n4di h ¢ t h_
6.Nguy., n HITG12H)", S ¢ ch u t[i ¢, a |
L ng, ngangchRK?! tmenngT¥yYpn ne c.
7Trfn n3nh Ho”™ v nnk (2008), nC?t
xublt b[n Ntng nghi p, H™ N, i

8Trfn n3nh H,a (2015), B8o c8o0
ANghi°n ¢c.u t° ng thW gili mhS8mpg cp
trdng hY thblp m ¢ n€ ¢, L[m bl[o a
M« s  : nbBMSL. CN

9Hi " p h,i L a k: thudt -80A-&PtheBhmg, |
nghi m b"n n®n hi n tr<€ ng cho L blt



-129-

10.Nguy. n Minh Khoa u( 20193)g, tMghi ° nn
nQn Lblt t nhi°n de€ i t8c d_,ng c,
8n tiJln so k: thudt, Chuy®°n ng”"nh
58 02 05, H ¢ Vi n K: Thudt Quodn ¢

11.Phan Tr <€ A@)PhiCht h{20 LBt ng d,
nQn Lblt theo trYng ths&i gi. i hdn,

12.Trfn V&En Ths8i (2006), Nghi°n c¢c_u
d ng ctng tr3nh ngtn stng v¥%ng Utir|
th,y > i H" N, i

13. Tr fn ViEMgulyh 8n ,H[Ng'H"ThJ] Heng (2

L " nh c¢c_,a nXL tr°n nQn Lblt yJu b3n

h>c v ¢'ng ngh’ Th_,y L i, Vi n kl
4255, 112012.
14.Trfn Vin Ths§i (2013), BSo c8§o T

c u gili ph&p c¢c*ng ngh  v™ thift |
gi i phg8p khoa h ¢ v™ ¢ctng ngh’  x’
cblp nh” -2088 ¢ 2010

15.Nguy. n Vitn Thh, Trfn Th' Thanh
tuy/]n dO©n c¢c€ tr°n Lblt yJu ° nBSCL,

16. QCVN 04- 05 : 2012/BNNPTNTquy chuXn k: congtinH
t h, ycatqui' nh ch, yJu vQ thi/t kI].

17. Ng6 Tr 2 Vi Qng, Nguy. n Chi Jln, Nguy
Nguy, n CInh Thhgi i{d@oDHYXB XOy d, n
18. H® sh thi/Jt kJ k: thudt, d c8iéu
(2010), O M&r XaNo (2007) , -Wii " m  tkHTbyaly thi nt
Nam

19. TCVN 42532 012: C'ng -NQhnk S§thue nig’-Yéu
cfu thiJt kIJ.



-130-

20. TCVN103982015: Ctng itpd®pn k-Yt°hua © flu it |
T"i |i u tifjng Anh

21. Abaqus 6.13 Documentation. 2013, Dassault Systemes Simuliar@bop.
url: http://50.16.176.52/v6.13

22. ASTM D119472 Standard Test Method for Bearing Capacity of Soil
Static Load and Spread Footings.

23. Bell, R, W, (1991), The analysis of offshore foundatons subjecte
combined loading, Msc thesis, University@xford, UK.

24. Bolton, M.D.(1979), A guide to soil mechanics, Macmillan, London.

25. Borowicka, H., (1936). Influence of Rigidity of a Circular Foundation £

on the Distribution of Pressures Over the Contact Surface. Germany, AS
144.

26. Bransby, M.F., Randolph, M.F., 1998. Combined loading of skir
foundations, Geotechnique, Vol. 48, No. 5, pp.-635. 10

27. Bransby, M.F., Randolph, M.F., 1999. The effect of embedment
on the response of skirted foundations to combilwatling. Soils anc
Foundations, Vol. 39 4, pp. 1934 10

28. Bransby, M.F., 1998, The undrained inclined load capacity of sh
foundations after consolidation under vertical loads 7

29. Butterfield, R.& Ticof, J (1979). Design paramatds granular soils
(discussion contribution), Proc, 7th Europen connf. Soil mech.Fndn.Er
Brighton, UK, vol.4, pp.25261

30. Butterfield, R., Gottardi, G. & Houlsby, G. T. (1997). Standardised
conventions and notation formgerally loaded foundatian Getechnique 47, bl
4, 10511052; corrigendum Geechnique 48, No. 1, 157

31. Cassidy, MJ, Houlsby, G.T(1999), On the Modelling of Foundations fc
Jackup Units on SandOffshore Technology Conference;63May, Houston,
Texas, https://doi.org/10.4048A95MS.



-131-

32. Damians, I., P., Yu, Y., Lloret, A., Bathurst, R.J., and Josa, J. (2
Equivalent interface properties to model daiting interactions with zerc
thickness and continuum element methodologies, doi:10.3233/861899603
3-1065, 10S Press, 26.

33. Edwards, D. H., Zdravkovic, L. & Potts, D. M. (2005). Depth factors
undrained bearing capacity. Geotechnique55, No. 1@758.

34. Erik Lundblad, Kim Plath (2017), Crane foundations on soft saill,
analysis of conservatism in bearing capacity predt i on s , Ma st
Masterdés Programme I nfrastructure

University of Technology, Gothenburg, Sweden 2017.
35. Goodman, R.Taylor, R. and Brekke, T., (1968) A model for the mech

of jointed rock. Journal a%oil Mechanics and Foundations Division 99 (19¢
637-659.

36. Gottardi, G. &Butterfield, R. (1993). On bearing capacity of surface foc
on sand under general planar loads, Soils and foundations of Japanese sc

soil mechanics and foundation enggming 33.

37. Gottardi, G., Houlsby, G. T. & Butterfield, R. (1999). Plastic respons
circular footings on sand under general planar loading. Geotechnique 49,
453 469.

38. Gourvenec, S. (2006), Undrained Bearing Capacity of Square
Rectangular Foatgs, International Journal of Geomechanics - May 2006,
10.1061/(ASCE)1533641(2006)6:3(147).

39. Gourvenec, S. (2008), Effect of embedment on the undrained capac
shallow foundations under general loading. Geotechnique 2008;58(3)
185. 10.



-132-

40. Grahnstrom, A., Jansson, O. (2016), Estimation of collapse load
granular working platform using limit analysis A parametric study on a lay
soil model, , Department of Civil and Environmental Engineering, Divisio
GeoEngineering Geotegital Engineering, Research Group Chalnr
Uni versity Of Technol og yl641l Nbatsehberg
Sweden 2016.

41. Hansen, B.(1970), A revised and extended formular for bearing cap

Bullentin of Danish Geotechnical Institute, Copenhagen 28..5

42. Houlshby, G, T.& Martin, C.M. (1992) Modelling of behaviour of founditc
of jack-up units on clay, Proc, of the Wroth memorial symposium, Predictive
mechanics Oxford, UK, pp. 33368.

43. Houlsby, G.T. (2001), Modelling of Shallow Foundations foffs@ore
Structures, Department of Engineering Science, Oxford University Confe
Title. Thomas Telford, London, 2001

44. Loukidis, D., Chakraborty, T., Salgado, R. (2008), Bearing capacity of
footings on purely frictional soil under eccentric andlimed loads, Can
Geotech. J. 45: 76887 (2008) doi:10.1139/TO815 # 2008 NRC Canada.

45. Liu, J., Li, M., Hu, Y., Han,Y. (2017), Bearing capacity of rectang:
footings in uniform clay with deep embedment, Computers and Geotechn
(2017) 209218, http//dx.doi.org/10.1016/j.compgen.2017.01.019, 02
352X/(at) 2017 Elsevier Ltd.

46. Lubos (2016), Numerical Analysis of Deformations of the Shallow Sq
Foundations with Variable Relative Stiffness, Applied Mechanics and Mate
ISSN: 16627482, Vol. 837pp 59

47. Martin, C.M., (1994), Physical and numerical modelling of offst
foundations under combined loads, PhD Thesis, University of Oxford.
48. Mayne, P. and Poulos, H., (1999). Approximate Displacement Influ

Factors for Elastic Shallow kadations. Journal of Geotechnical &



-133-

Geoenvironmental, 125(6), pp. 4880

49. Meyerhof (1953), The bearing capacity of foundations under eccentri
inclined loads, 3rd, ICSMFE, Vol. 1, 4445,

50. Ngo Tran C.L (1996), the analisys of offshore foundatisuobjected tc
combined loading, a thesis submitted for the degree of dortor of philosoj
Oxford.

51. Prandtl L. Uber die Harte Plastischer Korper. Nachr. Ges. Wiss. Goett
Math. Phys 1920; KIl., 785

52. Sekiguchi, H., Kobayashi, S. (1999) Limit analysfsearing capacity for .
circular footing subjected to eccentric loads

53. Skempton, A.W. (1951), "The Bearing Capacity of Clays," Proc. Buil
Research Congress, vol. 1, pp. 1&#ED.

54. Tan, F.S.C (1990) Centrifuge and theoretical modelling of do
footings on sand. PhD thesis, University of Cambridge, 16

55. Vesic A.S. (1975), Bearing capacity of shallow foundations, In: Found
Engineering Handbook, Ch.3 (eds. H.F.Winterkorn and H.Y.Fand).

56. Whitlow, R. (2001), Basic soil mechanics, fouetiition, Pearson Educatic
Ltd, Edinburgh Gate, England.

57. Wu (2011), Load transfer mechanism of gepporteeraft foundation, PhC
thesis, The Pennsylvania State University.

58. Zhang (2012), Modeling Vertical Bearing Capacity of Pile Foundatiot
Using ABAQUS, Electronic Journal of Geotechnical Engineering 171555
59. Zheng Li (2016), Numerical study of the 3D failure envelope of a single
in sand Author links open overlay panel, Computers and Geotechnics 62
117 26, http://dx.doi.org/10.1016/j.compgeon.2014.06.00P66352X/@ 2014

Elsevier Ltd. All rights reserved.



http://dx.doi.org/10.1016/j.compgeo.2014.06.004

- 134-

PHBEIN PH, L. C
PH, L:'CDNIG H P M, T S’ CDNG TRE}?BIHX&XPDXBIGLAN
TT C' ng |Lodi (Lnﬁ’) (r?]) (eq) %r?n? (Zn?) (ljnx) [()rI:)s [()ﬂ)d (kgja) i LA L A
VIVo | H/Vo | M/BVo | VIVo H/NVo | M/BVo
1In€ ng T|Bln (5730]15,00f 0,60]-2,00|-3,10( 0,70 | 0,89 | 0,94 | 11,23 0,3129 0,0194 0,013] 0,270 0,025¢ 0,0157
2|C°"ng n§ H p |830| 820 2,00|-200(-430| 1,80 | 0,89 0,94 | 10,59 0,20790,020§ 0,0154 0,1804 0,0989 0,0161]
3IN"ng RQ H, p |15,30| 9,00| 2,00|-2,50(-5,25| 2,10 | 0,85 | 0,85 | 12,04 0,2034 0,014 0,007§ 0,1704 0,089¢4 0,008¢
4 Ntkm Ki | B[n (830]|1500] 0,60|-2,00(-3,10( 0,70 | 0,85 | 0,85 | 10,10 0,3205 0,018 0,0159 0,2777 0,026 0,0156
5BFfy ChQ| BFfn (5,30]|15,00/ 0,60 |-2,00|-3,10( 0,70 | 0,89 | 0,94 | 11,04 0,31810,0195 0,0134 0,275 0,026 0,0154
6 [K°nh M, H, p [10,30{12,00 2,00 | -2,00|-4,50| 2,10 | 0,85 | 0,85 8,54 0,1894 0,0129 0,0097 0,1604 0,0703 0,0075
7|1Chi JJn L|B[Fn ¢530]15,00/ 0,60 |-2,00(-3,20{ 0,70 | 0,85 0,85 | 11,31 0,3084 0,016 0,011 0,276 0,0234 0,011€
8 |ut Xang BIn ¢ 5,30]15,00| 0,60 |-2,00|-3,20( 0,70 | 0,85 0,85 | 10,99 0,322¢ 0,0171 0,0134 0,2843 0,0244 -0,007¢
9 Vonh Ph|B[Fn ¢8,00]15,00f 0,60 |-2,00(-3,20{ 0,70 | 0,91 | 0,96 | 11,54 10,2839 0,020 0,0141 0,2553 0,022¢ 0,013¢
10lVonh Ph H, p [10,30{12,00 2,00 | -2,50|-4,50| 2,10 | 0,91 | 0,96 8,614 0,1884 0,016 0,0114 0,1621 0,0704 0,0074
11|Coy D<eh| B[ n (¢ 830]15,00f 060]-200|-3,10| 0,70 | 0,88 | 0,95 | 10,54 0,3071 0,0214 0,015] 0,2787 0,021 0,013¢
12iVenh Ph|{B[n (¢ 830]15,00f 060]-2,00|-3,10| 0,70 | 0,88 | 0,95 | 10,73 0,303(¢ 0,0214 0,014 0,275] 0,021 0,0137
13lVenh Ph|BIn (8,30]1500| 0,60|-2,00(-3,10( 0,70 | 0,86 | 0,95 | 10,74 0,3004 0,0211 0,014 0,2745 0,0199 0,0127
14Voenh Ph|BIn (5,30]1500| 0,60|-2,00(-3,10( 0,70 | 0,86 | 0,92 | 10,73 0,3284 0,0204 0,0131 0,296§ 0,019§ 0,011¢
15|Lung M€ B[ n (¢ 5330|1500 0,60]-2,00|-3,10| 0,70 | 0,83 | 0,92 | 10,74 0,3263 0,0203 0,0131 0,284 0,018¢0 0,0103















































































