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PhanHxQJ 4XkQ A WKKROQJ G Q 2 ORPKBH F @W
A WKL O P
A VO 0.0

eaqh

MOF MF QJ«P & P»WEéy.®Wkhai 6sz{: [ _

thac m6F F QJ«P K¥ WKOS P VRIYI oh Zo,kN/rﬁ
t6 QL Y & hoa @D y@WmaFUIRF | 1-6.0

ng«P JLS8P

——

- Tinh iIQJ VXOW K&6X KLEX & S
gio D O R SniV/FaWau/Xhi ¥ @ ng« P
- Ti NAW TX§ WtQK n@Ra F ¢pw

Q WO yowW QuP
| sét: py= 18 kN/n?
D1 NN

NKI_:_)L WIKH FQQ «P y(N)L YRIbhFiRZ#{QJ WU
y{ WK )80
JOW FiQJ NK{QJ Wk
Céau 2 Boussinesq choAW TX§ Hinh 1
3P Z°
]z:——5
2SR

- Nh+Q [pW YUWhgKABFTXE Q«\ yC WtQK iQJ VXOW WURQJ C

- TinhiQJ VXOW W¥L QKO6QJ YLCP Fént»W EuQHERE @R jvK
=2m;z=3m;z=7mvachoahQ [pW YA NAW TX§

- ] PYW yY RkXy¥)IJ FeER Y Y 13a)gi? N )

Cau 3 1JalL WD G& FiwW K¥W WK{ VERK6NY 20[H2J Xnd).ghi PY W

nghiEP FKR WK®©\ & iS OGFFSNKiQN* BRV FéD FiW KLU  N*

cat t¥ R amh Kinh thap nNl Q

Hay xacyiQK WKC WtFK NKOL Fiw

Cau4 BiCX WKIF [iF y1QKGWIF KXO)XF@RILYPWO GE QJ Fy G¥QJ

pgh:%N E + Nyg + NcC

- VRLOg mYW WSEL WUrh@d rA{@® J OWWMEK RJIWAF Q MKW Kk X §»W
mong, lamthA @ W QF WriF FKIX WeaaL.FleQ"QAQ O
- COMYW PyQJ E QJ Unvs@QuimRrongkdt coftQ atQJ WKC SMIFK y©
KN/m* tr NQdtQJ WKC \iotRdé .y ©20 kE/nt. Chi &\ khang é W afeét
la 3=4F,hE VO ViF FiKkKQ QN 82100, N,= 81. Hay xacyi QK ViF FKIX V
giRL K¥Q FéED QAQ NKL
+mOFMRFgQP a4 yY VKX P
+m6FMF QJ«P & yY VKX P
Caus MYW PyQJ E QJ UYQJ P iQJ VXOW WLAS [~F S
trongnAQ ngxhOW Fy Fif Q3 F WIB.6 kN/mt 3 20%; ¢ = 30 kPa.
- Kh8§R ViW V86 UQ yIQK FéD FER g RmgadgW ¢ Yy & WaQipP YW U
YCP Fy QU W UQ VIQK QK@WOWLCP DQ WR
X ChocongtiF OLFKHOOH WtQK iQ i a@WQB KR IG WOURQJ E

\, 98(2 Ersin2§

X Gi§ WKLAW iQJ VXOW GKIBESQRVKKQNGOW O X QD X¥X{QWE |
yonupbP ) WUIR Wy
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PhanHxQJ 4XkQ A WKKROQJ G Q 2 ORPKBH F @W

A VO A FKtQK WKIiF 1

Cau I NAQ yOW FiWngF Q3+S—9=———=—F MOFQF ¥k NK
hinh — Yi Ehat

(hinh 1). ¢ WKL FRQI W®JO| — — —
WaQJ Fji E'kP K ~BAF Qmo DY —
m»W yoOW I —
a, TinhiQJ VX©Woaws )]

SUOW KOX KLEX W¥L FiBEy
r¥QJ WKiL EDQ y«X ¥6D X
EkP K~WiQBiFWwXOW Vy W"'
Q K mA HQK

b, KICP WUD [HPnEQJK[_)ELC.::::
(catch§\ NKP K~W NK{QJ"v "

Cau 2 DungkAW TX§ FED %RXVVLQHVT Hinh1.

]z_Sst ]Z_3szz

2 SR® 2 SR®

VRL 3 246D W+S WUXQJ WiF &8P QUERIMWWMDEI Y NK{QJ J
ViQxHK yC WtQK iQJ VXOW WURQJ Q&omWo W © Bhig B SOLF 1 \
VRL BMKQJQNKyiQJ
a,Nh+Q [pW YUhgKABWFTXE FED %RXVVE@HIWWYR QUt QA QQyio V
b, TIMyCP BYyRQ QKOMWWBY yY VKXRL P>PWGQAQ yow
Cau3 1Ja WD G& Fiw K¥W WK{ VE&FKony RO[H2] Xn®).Qri P Y W
nghiEP FKR WK®©\ & iS OGFFSNKiQN* BRV FéD FiW VKLWYy N*
cat, QJal WL WKR FiW -Rnkhh iMpRANWK '6 WtQK GR -P FiW
dinh gi§ NKR §Q ¥0.07) kG/cm
Hay xa&cyiQK WKC WtFK NKOL Fiw
Cau4 BiCX WKIiF [iF yTQK nRilF KX XF @R LYFBVO GE QJ Fy G¥QJ

1
pgh:EN E + Nyg + NcC

- VRLOg mYW WSEL WUrh@d rA{@® J OWWMEK RJIWAF Q MKW Kk X §»W
mong, lamthA @ W QF Wi F FKIX WeaalL.FleQ"QAQ O

- COMYW PyQJ E QJ UYQJ P FK{Q VkXt@J WWKRQ M NV yFy
kN/m®; tr NQ &g Q J WK G \Alt R oy ©20 kE/ni. Chi &M khdng éW FED FiWw
a 3= 4F, hE VO ViF i QN §2 100, N, = 81. Hay xacyi QK ViF FKIX V
giRL K¥Q FéD QAMMAMRU«POR RiF PwB\F WORN RFP{ ® ME WD
dongth©O P Fy L QJgrF WAE BnO

Caus MYW PyQJ E QJ UYQJ P iQJ VXOW WLAS [~F S

trong nAQ ngxhOoW Fy Fifm Q3 F WIB.6 kN/mt 3 20%; ¢ = 30 kPa.

- Kh§R ViW V8 UQ VyIQK FéD FERt8KkQJWQJy® WaQyeX WP
YCP Fy QU W UQ VIQK QK@WOWLCP DQ WR

X ChocongtiF OLFKHOOH WtQK iQJ VXOW FKtQK WURQJ ES8§

\, 98(2 Ersin2§

X Gi§ WKLAW iQJ VXOW GKIBESQRVKKQNGOW O X QD X¥X{QWE |
yowW QP WUIR) Wy
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xAY DUNG

=

PhanHxQJ 4XkQ A WKKROQJ G Q 2 ORPKBH F @W

A WKL Q P(CachaittsS Jill yAQ
Cau 1l SiF NKiQJ F3W NKRGIFWKRI@AWQ & QJK-D WKt QIJKLEF
WE@J K¢S BKEE GKiQJ F3W NKREJIYW KRG VENRIER FED QAQ
cong trinh.
Cau2 Gi§ WKLAW Fap=kyQFOHU O
p- F@QJ yY FéD WE8L WnhAQJ WiF GéQJ O
y-yY O~Q FéD QAQ
k-hE VO QAQ
Nh+Q [pW YA YLEF iS a@é0 oA QL §20nME GAMWO YA YLEF [iF yI
nAQ N q =500 kP P = 200C
Cau 3 TinhthC WtFK ELCX $tcidgDV XO© l
trén m»W SK-QJ Bz =B.5wWdo t§L WUNQJ
tac dé QAIOF WS WUXQJ WK-QJ yiQJ 3 N 1
vat§L WUNQJ SKkQ E&dIEQ WtRED WU
2 (M) thc #QJ WK-QJ JyF YRL P»W JLRLY K¥Q FZzZ2"

EiQ NK{QJ JkD & EgrtBdUssinesq) | ;=350
Cau 4 . 7

cong trinhy*S YRL WEL WURQRB BOWW QL to<t cti:q=2p

trén mYW ORS y©\ab hop \hAYRYGHE t>t:q=g

WRMVYAQ S %uhA@WIH QR Q Yow 3 I
m, =& = (e - &)/(p2- p)/(1 + @) ; C va xem I
QKm FK~QJKBPKYD JF RRbYWR RS "OMW
|
|

trong qua trinh i Ot - H,
Ch©S QKzQ FiF K L8 BEiKAUXAW FF (

Ot

KAW WKOPagemlfHUKD ELAM G J1V

hxL NKL G& WS§L N e R e R RE SRR CRRRREEAL

Sau khi clOW WEL yAQtHVdeaWw LDMUWQJI LRSS yi\l NK{QJ

Gm iFd t§L WU N Q thhF HeyJthiW\s: SO thoP NK{QJ O0-~Q

cong thiF WtQK FKI F«Q YLAW G¥QJ NK{QJ F«Q WtQK UD
trinh sau khig xfi Ot QAQ P = 1000

Cau 5 Cho hai mong: - i

- PyQJ yDXQJIJWWL D
- moéngsA [k\ GBQJ E
ow QiQ ByQABR yiQK I R S I
MongmBL Fy W8L WUNQAaR:~QJ WKP 32° O
=1000 kN.
OW QAQ MHEIQKNK{QJAQLDQ ] ]
d¥QJ WX\AQ JtIBG00KRA VA m
=0.3. & F NtFRFWEKnW Epén] FKR
hinhvA HP P»W SK-QJ FKiD KD l«<¥5mPf3ic—rrm—|
cungnuP a8 PYW yY VkAhpwalWd PyQJ O
m»W SK-QJ JLRL K¥Q Féd il ANK SR ILWR\AQ WtQK
AFK WRKRM®»W EuQJ 2@y QJ O
Yéuc«X *L&L WKNFKQBIiFEyS®/XKCy [iF yIiQK Wy c®DKRyQJ D Gl
mong (b) gay ravatinhgQ y~QJ ¥ Q QYKL
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PhanHxQJ 4XkQ A WKKROQJ G Q 2 ORPKBH F @W

cCau 6 MYWAa®WJ FK3Q [WK-QJ

YiQJ YBL y@#QyIXWWUAL _2m . 2m
WKRiBF Qb it R). KN Q|J ! ! |
OgQJkP IYFED yOWQWDX O q = 50 kN/n STV
Wan®Q B 18 kN/ri, géc ma sat
WUR®GBP3Trén m»W yOW VDX
OmQaQWnFy W8L WUNQJ SKkP NCj=3d
JAX GNF WKHIR L AR LG 5
F@QJ yY T  enMADUWQJ g = 18 kN/nt
b=2m. Gi§ W KnaQ\WarRan
khong chuyCQ WiQ AWM QKLQ
vath-QJ Vi Qali cX
- iF JOK WUT VO iS Ol oW MKFQGEQJ O

Cau7 iFIPK yY O~Q FéD W«QJ yOW TXD FiF QVIR¥Q QKD Q
ap 16 FEMBS v @&MWa = 2 kG/crh) chiAXayGRS y&WmKkhE VO @ Qv

3 =0.01 cn/kG, hE VO W K © P® dn/s. Cho bA W

eN=¢e%31=0.741

eN=¢g%1=0.067

e%%2=0.549

e%%°=0.222

Gi§ WKIMRFWWEKRIW UDBWKHR PYW K

Cau8 KAW TX8 QpQ NK{QJ Q& HJ®a chirony IFg XJy®OmX E
Ap | 6 F&Q(N/cnf) 0 5 10 20 40
ChiAX FDR P X NKL U|@O0yo0Q K9.40 P 19.13 | 18.78 | 18.58
Yéu c« X
- VAQJ FRQJ p8 FR H
iF JQK KE VO pS FR D iQJ YRLI® W§L WURNQJ S 1 FP
- Ch©S QK=Q JL & WML BN BHD YW RQ. pikigsod @ = 0.3, hay xagl Q K
P{GXQ ¥ K FéD yow Wi KEéwO pS FR D QyL WU
Cho iAW Wi WURNQ®& K¥W MelP yREW P X VDX NKL WKt QJK
30.51%
Cau 9 Hinh dnRL yR\h@ PyQJ F{o
tinh. i\ KO PyQJ & ifD-R2mVU=00
ThanhhO PyQdtFy Yk\ NtQ EpuQJ FNF EEQ | =z 07
ci @8m MBFMF QJ«P UQ yIQK & FOR
trinh -0.7m. BuQJ ELEQkBKOI&B W
sA y§P ElER PORRBD WURQJ K€-40.QJ
WKE@J X8 FDIRh WiV & PyQJ yC 7
phéF Yé WKL F{QJ
Hay kiCP WUD UQ yiQK FKg\ yow g yi\ KO
moéngdo dongto P Jk\ UD WoOERXYJJ KDL WU

h¢S -8.0
- ~ ISz T -
- JOWA@ @t tho WL Wi WUWRGF W
Yy uUQJ Q KE VO*WKOP N

- JOW QAQ JxP KDLayo!RiS & 00/tivkl KI® \Bm@ KWaR J K ¢ 813 SY
G fhla &sét co y & 10.8 kN/nT; k = 36*10° m/s
HE VO @ghaW R @WedX )V
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PhanHxQJ 4XkQ A WKKROQJ G Q 2 ORPKBH F @W

A WKL QO P

A VOJA FKtQK WKIiF

Caul 7UrQ &KWOthC NAW OX+Q JyF PD ViW WURQJ FéD F
gocnghl FED Qy"

Cau2MYW PyQJ E QJ UYQIEL WUWQI\AKKkQ EO yAX & PiF
kPa.NAQ y©Venw 6P QWLY@dgx[X ED OmM S/ DX ¥ Wi W 3/6Q d6 G

19 kN/n; sét d¢, Ray@Bm co = 20 kN/nT; cat s¥ F Ky xacyiQK §Y VkX y»W Py
khong gay lin kQJ yOW VpW M@ sUQIWEWNKRISAWWF & yi\ PyQJ JLO
JUL %LAW UpQJ WKt QJKehE¥YQQ pBo P Wi WYWV RN XI\LOD ORS
tiAQ F OLNZUKPa. ,
Cau3 1D W«QJ NKX YOF EDR:|JxP PYW ORS
cat day Om mP &WVIR S V p\W FG QK nf:|
hinhvA + O00BF QJ«P WURQ |lyew--30____________
Y VkX P NC Wi P»W yOW [
TrNQiItQJ WKCk@itwme  y@W[ QK
sau: —-—
cattren m F n@ F Q J «P16 kN/n?
FiWRENP 6rfR B Q J«P19 kN/n?
sétbdo hoa: =20 kN/m? .. B
'R NKDL WERiBJXxmR mR&F WU R
JOW K¥ QRDRDQKY VRXUQPYYQ
t¥L yyy #ac yIiQK yIQK iQJ V)
hiEX W¥L FiF yLCP $ a3 (ay \
yY VKX P

Cau4MYW ORS HCBW [ VpVW T
nuP éJVUAQ Vi F&I,%J NIE{ pleOkN/rﬁ p:]_OOkN/I’ﬁ
thoP M@F @KVk WewUu 17 17 1T 1T 171 T T TV
o 2 HE VO LB Q)| A VALV JIVIVII VY
céD y®WL4A0; hEsO Qpd
lin a = 0.144 cAikG; hE \
thoP ,NBA P»W ORS
t§L WUNQJ QpQ SKkd __ ,aX
t8L yY O~Q FéD QAQ V¥W wwuc 16m | _ o,
24cm. B S S S R EBS SRS ESE
Hay xac yiQK WKaL JLIDO vC OAQ
JOW YPpWPGWURGQIW k 6k ¥ $

Y¥W WRL yY 0-~Q FL uwvat aw 110QJ 6k ¥ %
hE \WWOP FéD yoOW WU &=1.400
Blaks=2ky, cacch YWKL Fk ¢ @< 0.144 crfikg e G
khac cé D yO W & ¥KjDQ Kvn

QKDX Yj NK{QU WHKRQYJ TXi WUtQK FO NAW

Cau 5: Thi nghiE P W K © IBFFY W K@ EnjmU X WAQW FiWnERINMWMK G X E§ Q
sau: sau 1 phit BF nRF WUR @R BQ WtFK WLANE BILEBFKFP VAQ
V¥FK OinGhVERGENIAXjIG FP apmd NtQK FP

Hay xaF JQK KE VO WKOP FéD yow

s

A(-80) gq

) J

© B (-12.0)

(I\ 1 1

<O

8m , Ka X

=~
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PhanHxQJ 4XkQ A WKKROQJ G Q 2 ORPKBH F @W

A Vo
Caul M»W F3W QJDQJ RYoWIK®J RyKynigp. KHO PyQiF E§R
VE Ep@IQW ¥i@ntéF FiFiKFGKRWRjQF WWURQJ KO MRFQJILO X {(
UQ VyiIQK & PiF Vil RPQK~QKEFLEWXAYI QK iQJ VXOmkKk QXK HR
YyiQJ W¥L FiF JLCP $ % & 'inWBKP W¥M FQUIR IQAWT Xiu @/ ¥ ¢
gxP KDL ORS FiW\WEF K iF§ 8@ BV D X

| B Séddy 10m c6 = 19 kN/nT; pn=20 kN/n? N P QJj\yrP
IRSNBL Fy= 19 kN/nf N P QJj\yrP
0.0
XX O
5.0 < MNN
S | &7
-10.0
-
-12.5
%%
C.lp _.215.0__.
Hinh 1

Cau2 1D W«QJ PYW NKX YOF Jx& @M FFAMEBISY Wp Wa X R JG(
mva kAW WK~F EuQJ ORBRFXFAL iBOBDPK DY @ QMRHF NWK DW «\@ K
cuYL VOIRAFYVE QY UR®Ji P« QK®S P AW TX§ WKt QJKLEP
rNQITQJI WKk QVItWFKe Oy &hi e Vi F Q J& F7 KN/mi  Gnh. P 6B )
ng« HA 19 kN/nf; cé D y O W20/kw: OE VO FO NAWAEED QoW VTXWQ
hE JLOD KE VO UUQJ FéED YyOW VpW KY BUK HRI (NEPXIBMWWIE p B3 K
S Kkg trinh e = 0.80 O J1Q0)

a,Haydd EiR yY O~Q FéD QAG @M QUkP NK\DWDWK

b, D6 WtQK yénhg@-0Q QRS VpW WURQJ WKAL JLDQ Q P N
Q MIF

CauI MYW ORSdsicowm iV P@WVIdQJ Vi FidRdthO n@F @KW thhQ K
H2.HE VO UUQJ EDQ y«X1.B@Dhy &\0 Qp@ 0A44QHkG; hE VO
thoP N 8 cmis.

BA P»W ORS VpW FKIiX W8L WUNQJ SKiIyQCEW iyMKLSILD W
incéD QAQ y¥W FP

Hay xacyiIQK WKaL JLDQ V0 QRQVYOR Wp¥EVWE WRL yY O~Q
ruQJ FiFWREKX Rk Ot@RY KADUX YOQKm QKDX Y| NK{QUUWRRD\T}
trinhcO NAW FéD yoOw

http://geo.nge.edu.vn 7
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s% Phan HxQJ 4XkQ A WKKRQJ G Q 2 OKPRSH F GW
p = 100 kN/m p = 100 kN/r
8m Ka
t«QJ Vi NK{QJ WKOP
#¢#¢#¢#¢§;;¢#¢ 16m kg = 2k
6k ¥ $
& = 1.400 bk ¥ %
a = 0.144 crilkg

Hinh 2

Cau 4 Hinh vA i L yk\ Pk WS[I¥ yiQK WEL WUNQénh QUMD QU RIQR
WE@J K¢S PyQitE WMI @R F EuQJ FNF %7&7 0yQJ Fy EA
OeQJ FNF WURDRNFP y®.EG O

$

N

.|
I

Hay xacyIQ K W &L W BN ENJF QIAXQ EIOAW U u idary H © 800AkB/m, W U N
JOW QR3¢ =0va =18 kN/ni.

h=5n

Caus MYWa®QJ FK3Q WUNQJIMO FkF IR QB yC & KBQ Fib E+W
iEX Wag VA Fy WKC EO TXDQRDEW VD JE XEDWW § L

a,ChiQJ PLQK UpuQJ NKL YW OrEN MEMEL WARWRTOWELY P W
hiCP [iF yIQK WKHR FiF JL§ WKLAW FéD &RXORPE Y Q N|
E ;iAQGK iS O6F Y+\Q Qi XVWhRQU &USAXYELAW UuQJ Y+W
c6 =16 kN/nt va 3= 40

http://geo.nge.edu.vn 8
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PhanHxQJ 4XkQ A WKKROQJ G Q 2 ORPKBH F @W

A WKL QP
Caul LRS VayWm@uP JLOD KDL OR®rrday4nmDidF MiIMVQJI«P & yY
sdu 2m (hinh 1). RS Fin/LGF Ki®FQFy iS nFFY WBrQwbuWw yOW PP 'R E
K~-WRBDM QRE8YQMFE iS K¥ [XOQJ P VDX WKAL JLDQ K~W
néntgl(; WtFK FéD, =008 10 Wk hE VO RAWL.&nf Q P,=9.81
KN/m®.

D 7tQKOy-Q FéED ORS VpW VDX KPPKNW QMK KESE KW
Jj«X FO BBAWHKAL JMIFQ K~W Q
b, NAX Fy PYW ORS FikB P W@ JGWKR R AKBIB \VQ Wi #iY OWIQ
tinh theo cau a, 4a®ao nhiéu?

NEY

cal

Cau 2 ThinghiEP QpQ NK{QJ Q& K{QJ PYW\F WNAW TWsMmBLEQ Q)
Yéuc« X [iF yIQK

a,HE VO UUQJ EDQ y«X FéD § X yOW WKt QIJKLEP H

b,HE VO UUQJ FéD P MVPXNKO® WEIGWUNQJ H

c, HE VO QhQOQNU YRL SK¥P YL ywmosNciV UNQJ

ChobiAW VDX NKL WKt QJKaiothBa p@aQW P306%,d W BN QJIUK¥W
=2.71.

p (N/cnf) 0 10 20 40 80
H (mm) 20.00 19.60 19.34 18.77 18.20

*HlachiAX FDR FéD P X VDX NKL O~ Qp 1400k
Cau3 MYW PyQJ E QJ y»W VkX P WU No

JOW Fy RBF QJ«P QJDQJ P»W g/[@W [H R=

hinh 2). Méng ciX W&§L WUNQJ y~QJ|3mkP 3
N1 POW QAQ FyrXi®KrkIVIWK

on= 21 kN/m; c =25 kPa; It VO VIiF FKIX W gL N

N¢=20; N;=10; N = 7.5.

Yéuc« X [iF yEQK YRQJ PyQésKR;SFIOltXYW§LmH<é;uDagkq§ W&h DQ W

)V WUR@QU KES MV KP KNG QJ«P QJDQJ yidtkK® PR QJ

dongtho P @cFerovRL *UDGLHQW WKeé\ O6F L

Chophép$i GéQJ F{QJzIWKKE YWHOK WERIL WYQATFED Qi@ J7UN

ULr@Wy QA& nodd cEtIC UGY nn ho» Fy g

http://geo.nge.edu.vn ®]
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% PhanHxQJ 4XkQ A WKKROQJ G Q 2 ORPKBH F @W

Caud MYWa®WJ FK3@ FJaWin QK!Q WK-QJ yiQJ FK3Q JLO6 NI
10m. & i F »iF m\QUE IF § © Wa\RD XQW D X

¢’ =0; 3=28% =18 kN/nT; ,n=19.5kNm’

D ;iHQK yYa@R@ Wt FED WUQJ iBQOMRI KB RYD FiG yLAX N
- MOFMQF QJ«PiRd G KQ JW

- MBFMF QJ«P QJDQJ P»W yOW

- MBFMF QJ«P QuP JLOD P»Ml@B®W YRL FKkQ W

b,Gi§ Vi QJ Fy EA UMQJIWI\EA UY Qny tf N@K K + BXQ 1L X W
YAX NLEQ UQ VyIQKMEROQJ O+W FéD W

b
|l
— — MOFNMQF QJ«P
I
5m
r — mMOFMF QJ«P
I
5m
L 5|'? M6F nM@F QJ«P
T

B

Cau 5 Thi nghiE P W K © RBFFY WK@é&nimUK WRW SKD %X ®J FiRL D
apgisP Wi Y¥EKAQ W¥FKsauFlphatthinglt P & WRWF QV-QK BDQ V<«
90cmvacuWd Wngla4s5cm. MX Fy FKLAXFBAQM NtQKayxk&cyiQ K KE
sO WKOP FéD yow

trNQatQJ WK K QW YF KB B Oy€ \10 kN/nT)

10
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PhanHxQJ 4XkQ A WKKROQJ G Q 2 ORPKBH F @W

A WKL O P
Cau 1 | s
1. T¥L VDR NKL P~ X yOMh BimSWinse ¥1.[ K /
I¥L NK{@gVAUPHVDJI Fy QJ VX©\Se'y :
¥ L"aychiQJd PLQK s
2. 7URQ & QUUKRShadm» W igig Whau? Hay _—
gisL WKtFK

m» W

Cau 2 )
Dung biEQ SKiS SKé& yAX NK&B3RYW

cOtrNQacQJ WK k QV ¥E K6.§6 kN/ml yC
QpQ RRUGRS y@woadapwemeny P av 3"
t«QJ Vi FiQJ QiWnRF, WIBKR) WO/ Y _ A
sétcotE VO yv@Qg it vO QpQ O~Q|D B
cnf/kN, hE VO W K O'Rmiks C+
Sau khi pre FiW PYW WKaLin lybo® 6m |F D- setbaohoa
knaL F{QJ [k\GNRL WW® US BB6F Q¢ E
10rUQJ GNROWI®J ORS FiW SKeé Jk\ Fb
yIQKiF @K ES§QJ VDX G
y| FQJ QiIW Q¢
Hinh 2
LCP A B C D E F G
Y VkX 0 1 2 3 4 5 6
u (kPa) 0 13.40 | 23.22 | 26.82 | 23.22 | 13.40 0
Yéu c« X iF yIQK yY O~Q FéD W4QW MO VWWWIKQW KAL yLCI

2. NAX F«Q y¢L yC W«QJ VpW O 4 [RILID BR B KediEd2 FGQJ W
Cho biAW Wrd K QkIPOYF & BR B = 10 kN/n?.

Cau 3
HainAQ F{iglAWAB yAX FO NAW WKamh HWeud&KLAX K
1. ;iF yQK yY O-uggé&DORUA QAQ ) X
2. ;iF yJQK WKAL JLDQ F«Q WKLAW yC yY O~Q FéD PUL QF
Cho biAW )
- crn\nl2 W FkceD KDL QAQ JpO®@a] akome5 ¢fiN; C, = 144*10
cnt Q P
- bO TXD yY O~Q FéD QORENROW & QAQ % Y
- ¥y FO NAW md&D] KR E5 WB MWANV4 finh theo cong thF
0= 2Qu @ DO,
1 D

http://geo.nge.edu.vn 11
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<> l<—>|
12' N/en? 12 N/cnf

Cau 4

7MmQJ FK3Q NLCX E8Q Vi\ thYiQ 4. F§ WP » WSnRMIDOCEMEO ¢ = 0;
3=40F; =17kN/m ©W VABFMIND A& c@t cd c=03=36 =17 kN/m’.BO
quamasatgD YyOWARRL WF PD ViWihe® yagARY. Yéu c« X

1. ;iF QK iS O6F yi\ PyQJ

2. ;iF JQK KE VO UQ y@KSKKQQIWWHR P»W QAQ

Cho biAW Wrd RQKIDDOYF é D Y +ill QU E5XKNVIHT.

http://geo.nge.edu.vn 12
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A WKL Q P

Caul: Sau mYW WmHPQ WURQJ PilL

d O Fink thanh dong t® P @ HKrh

VA 7¥LmMaQPnGyL UD Y] PHQ

theom» W PiL GOF

1. Hay xacyiQK JyF GOF JLBL K¥(R
PiL WURQJ WU yy

2. NAXéuc« X KE Vi BO1WR
thi goc mai D F S &ifab nBiéu? Hinh 1

Cho biA W b&o hoa c6 tN Q dt Q Jerd L= 18 kN/m? 3 3¢

Cho phép dung, = 10 kN/n?

Cau2 MYW O RE F9Iw/(hidh

2)BdhE VO UUQJ H a WwWiwhA oJ
= 2.67. MOF ®F QJ«P & yY VkX -
39IM.Trén m6 F n@F QJ§BR IC h=2,5m i
bdo fa mao d Q YRL &ddakE B |
* 7 U RQagehoa mao dQ h=1,4m o M i F & hoa mao dQ
JOW & WU¥QJ WKiL NK{ Sl

Hay tinh va VA ELCX yx SKkQ EC | ' MGFM@F QJ«P
iQJ VXOW WUQung h@a) VYowW [
vaiQJ VXOW K dheo Khikxy n=5m
VKX TXDCRim %' &KR SKpS| [
dung , = 10kN/m’ D |

= 11T

Hinh 2.
Cau 3 Hinh3 1A dEQ WtFK Vil PyighIhFXQWESWUWURNQJ SKkQ EO
KN/m?. Yéu ce X WtQK iQJ VXCWoWEK - QU RIS Jk\ UD W¥L yL
FiFK yi\ PyQUP 8&W®EF yiQJ TXD 2

p = 100 kN/m

LTI

3m

Im

Im

http://geo.nge.edu.vn 13
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ChobiAW KE VO iQJ VXOW WURQJ QAQ & KDL E§QJ VDX _
HE VOYNP JyF NKL P»W QAQ FKIiX—-khim»W QAQ +E vO

t§L WUNQJ WK-QJ yiQJ SKkQ EO yAX S F
trén diEQ WtFK FKO QKW

Z/Vb 1 2 2 r/z K r/z K

2 0.084| 0.120 | 0.131 0 |0.478| 0.4 |0.329

3 0.045| 0.073 | 0.087 0.22 | 0.424| 0.42 | 0.318

5 0.018| 0.033 | 0.044 0.33 | 0.369| 0.44 | 0.307

Cau4MYW F{ihkapdd Q BridiQ Fiw K¥W WUXQJ a WU¥QJ WKi
sét d¢, R P A#® hba mB Faye2m. Lip sét co cac ch W = 30%,0= 270, a =

0.002 cr/N, k = 2.1 cm/s. BICX yx iQJ VXOW G RinW gy raviinNi@J F{Q.
4.

18 N/cnf : cétch» W

10 N/cn?  cét ch» W'

Hinh 4.

Yéu c« X

1. ;iF JQK WKAL JLDQ F«Q WKLAWMKR D BRQOB)~Q J«Q |

2. NAX JL&MVIA yG\ O RMIRBpMI Q@I NK{QithiMK@®PDWKyC ORS VpW
xong la bao nhieu@i§ WKLAW ELCX yx iQJ VXOW NK{QJ WKD\

3. Nh+Q [pW FiF NAW TX§ WtQK WRIiQ

Khi tinh toan cho phép® TXD yY O~Q FgudnROWN BKRIWIYN

Cho biAW JL§iENthed b Q 3. y k \

Qo-1 Qo-2
N Qo Q @ "3-06] a=08| a=10] a=20
2 0.89 0.86 0.92 0.88 0.89 0.90 0.90
3 0.96 0.95 0.97 0.96 0.96 0.96 0.96
5 0.99 0.99 0.99 0.99 0.99 0.99 0.99
Cha thich:a=iQJ VX © WWWW KiFFi WQQ VXOW WY¥L PnR\W NIK{GY WE&I
kAW 8 1 QKkQ WO MKRAL ICHO. 1 S

http://geo.nge.edu.vn 14
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CausMYW PyQJ E QJ FKLAX B¥MAJE&EW YR Y \Q OWEUFyY FiF
=20 kN/m? 33, ¢ = 10 kN/M. Méng chiX W&§L WUNQJ WK-QJ @ QJ St
t§L W BiNgQ=I3EKN/m(hinh 5).

T

p = 30 kPa l

v

Hinh 5.

Yéu c« X

1. L+S F{QJ WKIiF [iF yIQK W8L WURN Q56 DIRGHB RFKLAX Vk
Cho biA WmkiQidahWid QJ UD QK JL Ribg8KR RQ MAD X

S_P g $in2E g 4 ¢

: , — —CcotgM
SJgsin M i J J
2. ;iF JQK W8L WUMNGQIRSFNKILEP Vk& QKON YFEIQJ yL TXD P
mong A.

3. ;iF JOK yY VKX QRH R KBIW BIxEDung d¢ R Fy WHKICFR¥W
gatri WL WKE@JI W

http://geo.nge.edu.vn 15
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A WKL O P
Cau 1 Hinhllam»W F3W Q HQ Iy KR VK X giA D WiWR 6 yc\W IBRGQJ O
=17 kN/nPva =19 kN/nf. HO PyQni i/ ESR Y EméEQUIQ B i Whir K aQR
WRjQRAMURQJ KO UQ yIkr XK PWEFLY G RVE

V' 4
0.0C [ m»W VO \ér
2C mOFIrRF O

A
H
-10.C miF Vvi\
B D
C. Vv Hinh 1

D ;iFigeiAX VkX + VR YRLMQW FOWPYESW FKR yi\ KO
(khéng bl y-urg) vR L KE Vva BD=Q.3VR

E ;iFF@K iQJ VXOW KO6X KLBER W/Y¥LFRLA XLEWKOA 3« Y ~QJ
0 = 10 KN/m3). )
Céu 2 C6 hai IR SétWnA RaohoannB FEMHAQ Vi Fi@JVWQKhQ. R&L WUNQJ
V23S éWrbW Fy EA UYQJ UOWayORS®) WCRMYILRLW B KILAXQ@AWEJ 3 F O -
th©\ A6 S:.

a)HE VO WKOP FELPh&RBUDI EDEF BDKINAW TXEETERREO WUS3F
),

b) NAX O®BhiP 8Wtd QJ FXYLkbPQ WWEDRX QKL Q Fy NAW TX§
25?2 GIO W/Ma &g khi ©\ EpQJ BIDR QKL

6k ¥ $ Lkoglenf 6k ¥ %  1kglcnf

WAV VI IV I VLT

a = 0.045 crirkg

4m

ka = 10% cm/s ao = 0.045 crikg

e 8M =2

Hinh 2

http://geo.nge.edu.vn 16
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Cau3MYW PyQJ E QJ UYQJ P FK{Q VkX P WSLZWARQJ ¥
yoOW £20kN/m 320 c=25.5 kN/m.

Che©S QK+Q andix LJ EEID §0 L[E,gehfécmSinz 5.

b

h, Y
TTTTULTTY

z

a)Khg§R ViW V6 UQ yIiQK,(E2 M zF E25m)CNP(XG= 0.28; z = 1.25m);

E 3KkQ QVI{FK il QK nvkiQud Uyt FW,IM,G0 VR Lung biAQ G¥QJ&aG ¢ R S

tiCQ WURQJ QAQ

c) Nhn+Q [pW SKkQ WtFK YA WtQK K¢S OtiungitFA @ KB¥FQB é® ¢ |

theo cach lam trén.

Cau 4 ThinghiEP QpQ PYMIGKKAY QpQ {y{PigWi nghiER Q E SK

|16F EDQ y«X 2 yrNebiRRplI6F WLAS [~-F AW TX§WDKt QJKLE

Apl6FéQ (kglcnf) | 0.25 0.50 1.00 2.00 4.00
HE vO UUQJ0.83 | 0815 | 0.75 0.65 0.60

M™X VDXnyly YO\ NK{ [iF yiQXl WKNCQWuHHE RMONUUQJILEDQ

= 0.85.

a) Trong thi nghith nd\ Q Brh W DR Q Kioland thA [@ @ [iF VIQKVaFiF

e;

b) Trinh bay KAW T&Q8¥WNK O R J 1

F iFI@K FiF iiQF QeI yRQ/ REUW Kt QAaKLEP Q

Caus5 ;iFIPK ymRWWNKIWJIFED PY Wt ad¥healy ©QckFth ngh E P

nénbatré F FKR KDL P X yOW OO\ WF GRR JRAR BIIASMOBEFY E X x (

Yj N3D VDX WWEIFKWUNQJ GNF WUéF JLD W QJ FKR
KKEQ WKC WtFK NK{QJngFLORY B Q $i eyl Ry & WD X
M~ X % (kPa) 01(kPa) (u (kPa)
1 200 150 140
2 400 300 280

TIiP pF M\QU NKIWJIFEDa @@ [Mp WaytlWWFQORYL TXi FO NAW |
bi QK WGEJn

http://geo.nge.edu.vn 17
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PhanHxQJ 4XkQ A WKKROQJ G Q 2 ORPKBH F @W

A WKL QP
Caul 7a4QJ FK3Q FDRJIPQYID@IKII so vRL BKQJ QJ &
WanQJ W FiRw28y =20 kN/n? 23S Qéhg R (hinh 1). Gcma gt gioD yOW
¥3S Y Rd QuE 20.

9m

Hinh 1.

a)Yéuc«X [iF yIQK WUT VO VMOUSAI i § KC QF YIREWP BV yOQ K L% &
lamvR L ®KQJ QJDQJ JyF

b) Theo lithuyAW FéD & RACO®RAE WHKXOR¥L iSi?@kSHEOIVFIY O W
ché yYQJ NKJQi&LiehWK

Cau2 NAQnQJ y3S FDR P YRL EA UYQJ W UKQUSNQ WP 7L
=18 kN/mP ©OW QaBl 8K Oa& s§t3dg ROPMHEohda Q MFaG25m co6 = 19

KN/m>. KAW TX8§ WKt QJKLEP F3Wa BDKCHRraddig QRKWDXY 88 Y

ChA yY WKt QJKLEP 37 ¥ c (kPa)
Uu 0 25
CD 10 30

Ha\ yiQK JilFi PY UQ yIQK WUQMR WWGLF& RAD yG& FeRFL KE
OL YRL KIDQJISIK WRSE FORW HIXX

D 3S UOW QKDQK W&L[WRHOFEF WEBARAQMF WURQJ yOW

NK{QJ WKRMW UBXHWRDDY SNPK EGIRIHMXX FDR EE SK

ptOL WKLCX Eau®J EDR QKL

E 3S W&W WEL WUNQJ yF W WRIQG «@AGEF WSKKR(QV QU §

&KR SKpSQKFKE VO ViF FKIX WE8L JLRL K¥Q FéD QAQ WK

Ny=e®"%g?(45> M2); N.=(Ng- FUN 3= 1.8(N,- W33

7UaQJ K30, N,  @E2).

http://geo.nge.edu.vn 18
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Cau3d 1JaL WD BaGERISMW®Y WUNQB FQBSQ W U BiID SWMAy\WmG
pKtD RAaM@QJ FiWayNKQIG o yY O~Q FéD W«QJ Edoommp X  V
sau 2 thang la 139.4mm. Yéu &

D ;iHQGK yY O~Q UQ yiQK FéED ORS VpW

E ;iFQGKEKVO WKOP N FéED ORS VpW

Hinh 2

Cau4 HO PyQJ WURQJ yOWRIQRING OFy QWLNTL.2 k/mi, hE VO
th©oP N PV iVOKPyQJ aifhabR WEL ORS aicatitd ofi D

Q/F Fy iS YRRFFMSWOQR @D.AHO PyQJ Fy GLEQ WtFK P»W |
(m)vay kinbuQJ FNF EBMB)Fi K

1 0.0
'1.2

'-3.0 JOW i FiWw
g 11.2 KN/,
k=23x10F m/s

Yéu c« X

D ;iHGK FRQJ VXOW WOKPWKD@EC HEDNVRILEQ WKC JLG6 |
Q/MF OX{Q QJDQJ PiF yi\ KO

b)KICP WUD WK UF@ Iy yi\ KO PyQJ WPBRKQ-OWY QAR LWHUE Q¥ &Y D (
toan K = 2 (dung, = 9.81 kN/r).

c)D6 WtQK VDX EDR OkXKkRCPWIBWKVYAQG k@XDEHDHA KRY Q J
0.5m.

Cho ptép tinhtednvBL KDL JL§ WKLAW VDX

-CYWRE iS FED W«@®B FKiS OX{Q NK{QJ yUL

-4 WKaL yLQ,Riatr E@&W QN W RFEQFYIWVEQ yOL YRUQ@RLOKLCP
mong.

http://geo.nge.edu.vn 19
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A WKL O P A

CauLMYW KO PyQotE WEL F{QJ WUR®E vVAA QRBOWVO MBKF i W (
IRS VpW Q»QInEgo Bk BKLAX ROR iBYRV QP /RS \ipW [H
khong tho P QF Fys®@BUUQJ H Wt WU NY JPK¥WAEh @ KL
15%. HO L

a) ChiAX VkXohO6i#C ORQ jQKIERNQE LY X PyQJ UQ yIQK™"

E ;iFI@GK iS ®&FFOU WURR WY¥Q@PrdWUWUNQJ WKP FéED PyQ
giat§L & PiF yi\ PyQJ S?vRL NHKLAX VKkX,$289MPyQJ K

3m N
[c—>|
ey | !
& | R 8m
6m
IRS é V
SV e N
am IRS a F
e e e e e e e e e |

Cau2: ChonAQ yenwrkOWdA 78L WEIHGCI2QKNRAtac dé QInkh3S EA

m»W %L AWt EBRI®ajgEemeog VO QpQ W K @hveiF 6048 Orikg;J E

céD OR & aFH0M085 crikg. Yéu c« X

a) Tinhap BF M@F OU UUQJ W¥L FiF y2C-Rva-6Hij KLY Wik R» Wy ©

t¥L WKaL yLCP yY FO NAW FéD ORS VpW y¥W

E 7tQKingéD QAQ W¥L WKAaL yLCP yy
p = 120kN/m?

Sétbaohoa Q AF

w9

cét trung

Wy

RS AMgth© P BNGKIGN
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Cau3 1Jal WD WKL rmaf@QuoWR @ng ngleS Fy EA UWRQIP»W
tr NQQeQ Jérd vt W G PEP&@®JI= 21 kN/mi. Gi§ W P»W F3W QJI®DQJI FR
QKimhkA yOWmMAD FyciHi WKL FkOt Q Km N/@a¢ Q\édy L, = 20

kN/m*; goc ma & W =3L0%; 1 8 FinG ¢ = 15 kN/rf Yéu c« X

b=10m |
| & +15.0

NE P

\v4 0 71

7 +9.0

=20kN/mi 3 % c=15kN/m.

a)CothC ¥3S YRL FKLAXXF® R A QKQLYIQK YRINAEE2XVO DQ \
b) VRL FKLAX FBR[iP §QaEU yY FK QeI nb»W SK - @rg I K L
SOVRL BKQJ Q¥DQJL@P 0 QuP & nilQRhQachwhk\W® yi\ P yd®QJy
mYW yR¥Q ] P %LAENPWVEEIN iFRKSWKHR F{QJ WKIF

1
[a= E[( [+ [3) +([1— [3) cos 2]

COF KE VO ViF FKIX W8L WRQK WKHR FéQJ WKiF VDX
Ny=e®"g? 45 M2 ;N.=(Nj— FWN3=18N,- WJ3

Cau4 MYW P X yOW MPRVAWRBOINYA W KER JXpQ ED WiBEFYWKRI
&pI6F EXaQOMKN/M Yjy OEGE VXOW H & 2OKRNGA.

D ;iAQK FiF WK{QJ VO yY EAQ F3W FéD yow

b) NAX WURQJ WKt @FKEBPNAW S O6 FngQQJ K N iaRjiai

YREQ JED GWF WUéEF MEFGHAFKIRIKVYY OEFK iQJ VXOW Fd
16F M@ F W J FXOL YR Rard= 50 kN/m
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A WKL O P v A

Bail 7tQKQIMOF V¥FK F«Q yC YyLAX FKA YOD WpW YEHD W R
10%, ti WU N Q3 2K%\@i§ MAKY Wrd Qeilg@e D Y é\W=\1.5 kN/m.

Baiz2MYW FRQJ UYQJ Ji®ANMKYIMAWKE AXQ 35 6F P RANMAQU
yOW SO EBR|G P Er@LG@RS WidMIONK{QJ B RBRAW @/ UNQ.
O@Q Brigé D Vp18.5 kN/mi, goc ma gt trong cO NBAAQ J W K R PRy =Q6éh

16F GtQIKQNK KRRAVEZEKN/nT, hE VO F Q=N c&f/s (coi lahuQJ

sO TUNOQUrQUOW y3S G32NKNIM Yj S|P KDL J¥Q BugRX

D *LDMQYRYW y3S QKDQi QHKRBR ORROR® UQ yIQK YRL |
toan Fs =1.5;

b) ChiQJ PLQK U@ J*H0OMWKKDL ¥0O®My jith thal JLDQ FKa VyclL
JLDI¥@RKDL YRL JL§ WKLAW WKRIRBOMM GX QKKNR{HXL O

%M.U oM.

Bai 3 ChomYW W« @8 paN «®J Vi NK{Q IMWIRSPVQW FyéEiF FK
sau:hE VO YO D4 hH V& a@ 14.4 ciikN; hE VO WKOP Ncm/s. BA

m»W ORS VpW FKIX WRIQ§A¥ B{ K¥(SkiBgagL apIBs
VpWW yY O~Q FP

a)LRS VpW Fy WmQW URQO@ GIK P EjvEy WMK©O© P Rcm/s salu
khigiat§L a@cEQJ y¥W yY O~Q FP LAXaypLFYDR"QJ NK{Q.
b) TinhthAL JLDQ W F«Q VAK16MWO HEC VAR K@W NEFP MW yY
|Gn 48cm.

p = 100 kN/mf p = 100 kN/A

%O k=1.21F cm/s
'gj k=2.41%Fcm/s
T « Q JOMNKHhO P
o OO OO L nr e
T« Q JONKhO P
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Bai 4: Khithicongtd PyQJ Yy KBV IxP [XOQJ QJDQJ Mif W\DPY®
déQJ FNF EKR~W QK imhWHOILQ FKal BiX KVénkao IRS WO 1A WKLC
baonhéX @ NK{QJ [8\ it KEK@\WOW [yL QJ«P & yiankO Py
toan Fs=2. M Q JxP KDL ORS

-IRS éphhaday h=5m, hE VO WXKFx N cmis;

-|r3§ é day W cing, hE VO WE@R 18 cm/s, trN Q it Q JérgL = 19.8

KN/m®.

Gi§ WKLAW KKBFEFRF QJ«Ri MUMK{Q A §l.EmSowvRL P»W yOW

EWﬂQ’ JEFT
1.5m
~~
o T
3 ,
IRS é pha
~~
T .
h IRS é& V
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A WKL QO P iVl KTOSINF Y
Cau 1l CholRS yOW FayHWRAXKE VO WKOP ' <7
tuyAQ WtQK WKHR VY, (dkXi QWi QMQNNith@P yiQJd
yi\ [0S ,>N;. )
Hay tinh hE VO Whik@QR Wm&ID § W NKL
-th«P QJDQJ
-thoP yiQJ

Cau 2 Hinh 1

MYWai BOF Y{ K¥Q Fy yY GOQ® EA P»W

NAQ JxMRS 00 RGGMU &y 8 & = 18 °
KN/m*: IRSnBL yOW VpW

aHykiCP WUD URWIOK-@QWUWKHR EA
IRS YyOW VpW Y @ahF&£LS GADQ UM
yOW VpW Fy Fva3=2¢1 P
b.NAX PiL y©WR® J¢-@ig@eo P QQ K |3M .
song song B L P » Wi i@ WD WV K yyIQ® set
khong? BAW UpQa RaWDd By = 20.5 Hinh 2
kN/m* ®@W VB®¥RE\ =0.

céat

Cau 3 Hinh3lam W F3WOPRQN yjRQIJEa Vi) B8R Y EMEQUQ FiW
DIEQ WtFK KO PyQymFagtroRgmMQ FiwW E&ROKMN, hE VO WKOP
k=36x1C P K BRM WKOP Wi V{QJ TXD W«IQK {l& YW KVGOX. FRL
D ;iHQK KE \a®dci3Q WO ANKMRP WURQJ K& @ ¥{QKADR K

E 78ANNKL WKL FHal WOIGPQJUEKP FOQJI WG KPP K~& +
xaF FOK WKAL JLD QkP«R /K MWAWR QG EO WRL Vil

VaQ
~~

mMmeFIrRF WU
.
yi\ Oac 2 =
M-
N R R e e e e R
-'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--'--" ) © W F ) gt
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Caud 7aQJ FK3Q yow W &Rohg DWW FWEKpSAFEN/M i\ PyQJ

trénnAQ VpW SKIKNAY 322, c=5kN/mM(iQK ©OW #at&td =20

kN/m* 330F.BO TXD PRQUAMN D JgBatRibD yi\ PyQJ ¥BR+2§©W O
M°7 "7 23

H
Im | 1m im
"7 1A1 $1m
| 3m )
Hinh 4

a. XaF JQK FKLAX FDR +ORIQNG KQ@WEI SWWQ J WKHR §i\ PyQJ

E CiP W @&JW am@hWRMWMUSK-QJ WKHRniill WPQBaQUY QJ
mong VA SKtD yOW y3S +y\ [OF yIQK EA UYQJ yi\ PyQJ W
chiAX FDR + h[theotdQa.

Caus5 1Jal WP ORS yoO©WaNSIQ6 GAS @N/nflénnAQ yow ¥Ypw \A)
hoaday 3m,mdF RF QJ«P W¥L ini@viORS QK

a. GiatsL QKD RKVQKOPFESR YyLAX NLEQ UQ yiQK &em QAQ )
1.2 hay khong? BAW UpQJ VpW \AX Fy O & FGEZBKNMKBRE W KR iW
b.NAX FKR WIECSLVIDQ WAQ NpR iG X NEKIRIIWEKDOR OkX O
Vpww yY FO NAW 8 ELAW UpQJ=KEB W@ PO NAW FéD

P{®W VDQ QAQ

P {Pd&t yA X

JOW NK{QIMVFKOP Q
Hinh 5
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PhanHxQJ 4XkQ A WKKROQJ G Q 2 ORPKBH F @W
A WX IP ¥W%iFK NKRD
Cau 1;

LO\ P X yCWVho® AWREMYW yY VKX 7Kt QJKLEP Q@& ED V
QRF FKR PYWHRP ™AW TX8§ VDX & WKaL YyLCP [§\ UD SKi
N3DY PEFKu®@I EpQJ N3D &hoWt¥RaMmKhcSE so viR L
SKmkQJ QIJDQEP7Ep@PKIW WUEF FKRgP XY HAQVO@IQ P Y\
buQJ N3D 7Kt QJKLEP QpQ- ER{Q U &VRRKRQQ nF ORN AW O

buxQJ N3D
D ;iAQK FiFerkhdny\dW FéD yOW
b) XaF QK iS MBFFOQU UUQJ WalR®J B WKAL YyLCP SKi KR¥L

Cau 2

1J@AL WD NKDL (W@(MFQPW BKéF Yé RKRCB{GOW &KR ELA
td Q@KEOtN QarQlrglL=1.8Tm’ ti WUNQ@JI K¥WW -P : oW
khai hac c6 =14 T/IM ¥ -P : VY -P y«P QpQu¥1BWvaQ KOW
trNQatQRrigkhd IRQ Q K.QWWL.72 T/m.

Gi§ VA yOWTF3S«P FAQW ¥y X KhOWQW L WURQJ T

tri Q K«P F K Siywa F+ §Q K
D /@ InfQFnthém FKROW yy BK MAEBWNKL y«P

E /gQJ yOVWNWIQQNKKDL WKiF ° V@& W0 jty Fik/R P PF K » W

Cau 3:

C [iF yIQK KE VO WHe PAm&DPW @ WA @ hakKgA QJ TXDQmMWUS3F
hinh vA . KL OoQXJ W W U¥ QQBWXKiIm6F ni@F WURQJ FiF JLAQ
tr3Fa@4val.sm BAW POFFQQJ«P EDQ y«X FiFRlgi® WK OW TKX Dr
hE VO WKOP F é @K+ kO & pugaw O
a) Hay tinhhE VO WK &PRB&PO WmX KGR O
b) NAQ a@¥W W ORS W Q) QX &mwW T it B KKENVVY O WK
céD yoOw

15m MNN

T«QJ NK{QIJMWHKOP Q
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PhanHxQJ 4XkQ A WKKROQJ G Q 2 ORPKBH F @W

Cau4 7&aQJ Fi FK3@ Fugy\rong thi cong B ap chiAMai IRQ Fy P»W F3
QJDQJ ighKi KON PY/YW DX QA co = 18 kN/n?, = 21kN/m®, goc

ma aW WURIPI B/F MU ncF JLO &4 PiF VidoQP IR GJI«P & yY
sau2miC Wi P»W yOW

a)TinhvavA ELCX yx iSQaBIye®wW O

b) TNnhhE VO @GR O+W TXDQK YyLCP ' QAEKFVKKWKYQJ &
miF

(GisthiAWa @J Fi WX\EWa k@ IT ¥*DQR DY ViWaQ oD yOW

Cau5 1Jah WD JLDnAFE g QQpQON WA Q YRL NSDD6GFDXid&® P W
t§LaXydoQ dnFtinh ddi EQFW Vil PYR@I OS OG6F Vix1G0yk@al N8 Q
YOW Mo nGP &Witd QJ Vi WiRE PWD W  Kra k' Q@D I5=p@OWri/kN;

hE VO WK P NY/s). |

a) Tinh chiA XayGaing quanén sau khicd W § L

E 7tQKO-QRIQYK VDX NKL [k\itA6QJ F{QJ WU

ChoruQJ WKAL JlaDaQ d6 @ MEEtinivatiF WK&®D YXD ELAQ G¥QJ
yoO W

Chiy: Khi tinh tédn 1©\ W Unfg Q J2rig k& D nRF, = 10 kN/n7.
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PhanHxQJ 4XkQ A WKKROQJ G Q 2 ORPKBH F @W

A WKL QO P W¥L ¥L KNF WKeé\ Oc¢lL

Cau L NAQ yow JxP ORS ayBitd KNQI@MKIIgES @K L= 18.2

kN'm* y -P : Wi Wie®2; ¥ WO Q pripk Q & G =®.10°kPa’;

IRS & 9@t phaday Im c6th VO F Q=Ndnv & P, =01.10°kPa; IRS Oi VpW
daydmcote VO FO=RAWQ&P,=R.10°kPa" 'MmuwrglalRs yi JOMg NK{
thOP n@F 008 Qg«P EDQ y«X QJDQrhiRXWO§@BR QI «P K¥ WK
cacchmW yowa U@ WiQKuagywgLF PO K PDR G Q GkQ&nFDR
miF ®F QJ«P

a) TinhvavA ELCX yx iQJ VXOW KLEX TX§gavidak dd IQ A Q Vy
ng« P

E 7tQ)KO~Q UQ yIQK FéD QAQ yow

F 7tQ/KO~Q UQ ViIQK FéD QAQ yOWR WV X « PWKM QM KFEKSR Wi [ €

Cau 2 7mQJ FKF WKLAWIMNA QKOW miRY @W GtQK Fy VY
khang W NK{Q JnB/Hs B26\P@, tN Q dt Q Jerld L= 19.6 kN/m.

D ;iAFQGK FKRS Ggow '+ iQJnmaRL FR¥YWKWBaBDIWFEDQWLO

E iFIGK iS O6R WOW PK3Q VDX NK LméafkFW FEKO Grye @ RV U

PiLGV Fy §OF NC &\Q JYHF WWIMANRKKGNnh KA

Cau3 +S GKk@®Ir&@ nAQ FiW Fy PoMh VAW *BKEUQJ %7&7 Fy
kN/m3, cao iQKI@K y+S QJIDIBF PG hQXX KD Ky i\SY Fy
IRS VpWaySkéhB Xai@hal RQ F R IQK{ @P MK FRy=20 kNm®va 3

= 300.

a) TimhE VO Q@ W RIQWWWKHR P»W SK-QJ yi\ y+S YRL EA
chiAX UYQJ yiQK ET P .KL WtQK O©\mX iS O6F EI yYQJ
b) imchiAX UYQJ yi\ E yC &KLY EniDMOWRS OG6F EIl F¥ QJ S
O m XQBE

) VRL FKLAX UYQJ E @nt@Kchy thR RAIGHFE XV WY SKé EuQJ P
QMF KEXPBM»W yOW VD-X00.8E 8K & O 3 chOMRIMWUQ A y+S Y
IRS SKigh WeW WKHR P»W SK-QJ Vil

Cau4 1D W «Q Jpari8y VIpWo,, = 20 kN/mPnpuP 8Wtd QJ FiwW NARW FKiD
FR IS . KLOYPR®J YAQ VY VKX mBIP QUk®\ [Ky@ W K YEQ@KYA § Y
sautrongl©jO P jRAQ@ VY VKXEPPYKOWQ BXKMOF nRF & yi\ WKt
tho\ [XOW KLEQ FKE§\ yOWwW & yi\

D ;iHGK FKLAX MPRFYWIRQJI W«QJ Vi FIW NAW

E ;iFF@GK *UDGLHQW WK&\ O6F EDQ y«X Fé&D yOW

F ;iFF@GK FKLAX VkX 2o §Hod teadd KNXK §Q Iy Q
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ipaghQ P - A VO
Caul D RBENMNKLIRY Q«P WpHESIQIDVRBW B6X KLEX O
1=6x(20—9.81) + 4 x (18-9.81) = 61.14 + 32.76 = 93.9 kPa
Saukhih¢ @ F QJ«P
-TrNQic Qi Lo W QVRR QJ« P W KDLV ¥ (14+0.2)(20- 17) = 19.4 kN/m

iQ)J VXOW Ko6X KEEXAOE&D xAB4S+ ¥ x (20-9.81) + 4x(18-9.81) = 58.2 +
30 + 32 = 120.2 kPa
b) VIEF KR QJiP JA.D WDV XKkW Ko6X KLIED: M0H-RIPI= 2O Q

JAQ O~Q VEW EA P»W nfR Qyly« R Ky L WKHG PBIGEFoONd @ QKK y{i W K
trong vurg 8§ Q K&KQ J
Cau 2 a) NAX QAQ yOW NK{QJ yxQJ BROWVKNKY{RBFyi®JIJGKQJ N/
Boussinesq cha@«Q y~QJ &iF YyLCP J«Q YT WUt y»W WS8EL FKR NAV
IRQ NK{QESKRL WtaKKESFR QW WLAS QK+Q FéD yoOWw

) 3P z

Ap dé Q dn§thi F1= |
b) pdeQm @t 25(r2 Z2)5/2
1] 3 1] (z=7B= 01008P
ti yy Fy QK+Q [pW EHRQIWQPBRGEéQJ FEIW VJIQWKHR yY VkX JAC
cOF Y¥L VDX yy JUUFPVEXQ WKHR
c)a PYW VYR/ KXo BicdF yan@QJ V 1QaInh6 Q InyQ réid & JLDR YyLCP FéD
ph-QJ ] YMKQ&DF O6F WiFLGdQU GRGR yy NKL ] FROvwonwst U |
GR yy Wwa D kinh r 1 = const.
Cau 3: Catkh{ Fy F GRQPYYFRiWQRYy VBKiS QKNQ YRRTHhCFWIiFk KE yOD.

« QW YRL U P ] WD Fy

cétV:}BZH
3

1
W J 3/p =2.68/1 = 0.68chiAX FD REBtg M= 6.8m

V =202 x 6.8/3 = 906
Cau 4 a) Khigio QINQYW VKX FK{Q PyQJchi® WS8QJF¥¢iF QAQ WD SKS§L
mongb=b @b
0.5N E + Ny hm+ Ne¢ = 1.5[0.5Nby  + Ng hi + Nc]
N h Nc
hay b=15p+ —4°™ ¢~
NJ
E .KLR@mMQJI«P FiFK P»W §ELWYiP Py@W F&KIX WiF GéQJ y-\ QU
Oc_nQJerlgto QL GmiF yi\ WKD\ yU L WKDMAQ S
= ph— o=20-9.81=10.19 kN/rh
SiF FKIX WE8L JLRL K¥Q FéD QAQ
pgh = 0.5x10.19 x 2 x 100 + 17 x 1 x 81 = 2396 kPa.
7UaQJ K¢S MFF QI «P 4 VKX RPWF ¥LQIRB@IKFED PyQJ
Pgh=0.5x 17 X2 x 100 + 17 x 1 x 81 = 3077 kPa.
Cau 5 Gi§ WKLAW iQJ VXOW GXKIiEsQRVW KN G® @WKIDKX MIKHERQB
ta c6 thC WtQ@QeF yiQJ VXOW FKtQK W¥L PYW YLCP L1WXHR F/{

i
P Sm(ZErsinZS dz h)

Phantichtrén W QADr&NFCYWL WiQJ & yY VkX ] P
-yCP Déeatwm TXD Wl
4 3= =185.5va 69.9 kPa.

LoV

GOclEFK iQJ VXOW &5—9#\9—‘)4&—%:0.274
Vi V; 2c/tg
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-yCP E & PpS Py&PJ 1 7mlQ3=W52.7 va 49.3 kPa
Guc IEFK ¥D.@81

KAqug D (b)chiQd WO YyLCP E RQ\PKRCP K

iS i@ P - AvVO
Caul:a)a WU¥QJ WKiL ED Qap«<c&i ®JF VGV KBX

iQJ VXOW=WHL® Jz=9.81 x4+ 20 x 3 =99.24 kPa;
AplBFM®F X (Hy+2)=9.81x@+ 3)=68.67 kPa;

iQJ VXOW KIOWX KiL£99.24-68.67 = 33.57 kPa

6DX NRE @WRQJ KO El K~W JLEP iQJ VXOW Wa¥p IJEQFPFE WK
gi§P WURQJ NKL iQJ VXOW KO6X KLEX Y Q NK{QJ WKD\ yUL

E .KL KBRWOGMth©OP WIRQL YjR W®BH R iWhy &KgAX @KOW GR Vyy
Gradient 3 Q QKOW
Chénh cacc Y WG W WRhQohi N0 a @ + P AXUG w®J WKOP P GR Vyy
Gradienttho P, W¥R UD i8=0.5F98IKGP kM/Mh L
TrRQacQlkrdi-\ QUL F&EF ¥woW=10.19 kN/m
Sognhtath®©\ MyoGR yy FKmDEF Y Dy L+ E MD WY R
Fs= y4=10.19/4.9 = 2.07
Cau2 a)NAX QA tNKDA® AKX NLEQ yxjQQQmB@W W LEF iS GéQJ F{«
Boussinesq cha g« Q §~QJ »F ELEW W¥L FiF YI WUt J«Q YyLCP y»W
choiQJ VXOW UOWIOR Y RIK \MUEIMIEFE M VIEF FED yOW
b)Nh6 QJ §LCIH QY QéPgiotuyAQ FED P»W SK-QJ FKiDnd QUR22M»W
trénhinh vA

TS§L WUNQJarh hgiKkhaoh ftkQ OGS6F WK -QJ yiQarmuiP QJDRY 4 1
Thay vao cong thF % RXVVLQHVT WD Fy
3

=3P W N(0.4133 + 0.238r9)/(Z + P)°?.

2SR5 2SR5
VRL 1 %=N(3.304 +0.952r)/(4 ¥y ) )
L « QroOW WAE Biati U W bt Fi P yiL@Wunik QJ @ KV D X
r (m) -1 -2 0 1 2 3 4
1 (N) 0.042 | 0.008 | 0.103 | 0.076 | 0.029 | 0.010 | 0.004

KAW TX§ WtQK WRIiQ FKiQ® W ¢RIy Y WO RME MylERF K)FK RO B
giatri ORQ QKOW
Cau3 Do §QKEKQJI F&D yY -P yOW FiW Fy PYW SK«QnWQQ K m®& 6K
VRL yOW NK{QJ GtQK WKHR ELCX WKIiF VDX
1 1wJ3 F 1wWJ3f KD\ WJ3Y WJ3 F 1
WUR Q@I yocdmagW WmkQJ ymb@ IJIGNRKVE Y G2.68
ThC MKIO)QJ FiWmWWFt@KVE B’H/3 =B % Wey3= 973y1000 ni.
Cau 4 a) C«Q SKEEREYWRX y»WerRkmQW WRKEITF §Q K W KR iBhisaU:
0.5N E+N; K h)t Ne.c=1.5[0.5NE + Ngq h + N..c]
0.25N p. 05N c

N_ J

q
b) Ap I6F @F Wa@KIB¥F WK®PWE DL W bfl@idrdgice D yOW 6iF FKIX W
h¥Q FED QAQTRKWIMKYWHKHR F{QJ WKIiF

Pgh=0.5Nbg’ + Ny 'h=0.5x100 x 2 x 8.23 + 81 x 8.23 x 1 = 823 + 666.6 = 1489.6 kPa.
caus5 [HRY

Hay K hi= 1.5h +
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1S 1QaNVKL Q P

Cau 1: SiF NKiQJ F3W FRekhs§yQV@dweng@D yOW FKOQJ O¥L iQJ VX
trN QJ DghR ra:

V. 11Wd3(s— X WS

WURQJ Vyy

u=& I6FNMF OU U@ @uiebWw MFO[XOW KLEQ WURK JARADQ d PV LLR\G
JOW Jk\ UD KR»F caiRames L WURNQJ QJ

19 a&ll WUNXIQIQE VX© W givDACBIYW { © \&h nhd XAinh gay ra ma sabdd
cach¥W yi@W KKEKX\CQ GR Q. VXOW F3W J

3=g6cmasattrong@dD FiF K¥/L @Q&WXY

C=I18F GtQK JL6D RnfmKWW e WE Y W tF Kk QDIagN G tlIBWY GtQK FéD
yO W

E &iBRMQU NKIWJFED yOW Fy WKC [iF yIQK Wi WKt QJKLEP
nénbaté F WKt QJKLEP FidQ FilQROtRildghE PVULIiQ WLAS NKiF FK-(
nghiE P [&0\

-thinghiEP F3W WUGF WLAS FKRmMIXp 8 K@ JQBORK yNEEQUN K{QJ W
Q MForFgN B tiOnghiEP F3W Q#MPE@KNAW 77 WKt QIKIER.WWD [iF yiQk
-thinghiEP Qp@EéEDFKR SKpS iigF i@ Kny@ IWNK{QJ MFK RF@/ NAW W ¥
QmFa¥Od NAW NK{@®RFWKRiIW Q

-thi nghiEP FAWKFFKR SKPQK[iFY VEAQ F3W NMXHQBEWV WRIW W¥L K
W aJ

c)SiF NKiQJ F3W NKRGINWERIGY QUGB F FKIX WEL FéD yow \AX
GRL QARY VI HW \AX

Cau 2 a)GisL WKLAW FéD :LQNOHU FKIi y~QJ FKR FiF Y+W OLEX
=0 hayngoaip¥P YL y»W WSE§L S QA Qi \NKKQQ JEK RO-QQWIRJAIXyQ Q J
nAQ yOW QyL FKXQJ 7URQJ W K&nkAMAr GDLI6 D CAWF \d ¥iév QAGRWY F y
KAW WenkEWONHR QKRW JLPpB FIiFLEWNT &®W sV PN F B¥W GR
GRL WiF GéQJ FED LIWEBLOQWYWEL QBB PY KAAW KIQQNIDME pP{ WS§
toban hNFG R VY v i G é Qaltrong b tdéh chi @@ coilapiih¢S yOW YRL FiF OR
yAX KR»F SKkQn/t FKK®R DALGy»W W §L

b) HE VO QA@ [NFQK EpQJ Wikih igd KEGRVEI WiF 8éQUMWQJ S SKk

JAXen@OP QpQ FiQJ YR yY O~Q FéD WwP R QO 8\05(D1Q\FFVV,T\QK
y

cho th©\ N SKé W KXY BoNmh{dBaWF K E Bi GEGW/dIEQ WtFK WOP QpQ P¢
trNQJ FERJISEKKQJ S&UIY LU IFKXQJ Q@& NFiQJ YRBL PiF yY WE§L
kA G6 NLAQ Fy KLEX FKIQK WKHR EA UYQJ PyQJ

Cau3:ThC WtFK BirdmyW SK-QJ QuP GKHMDIRhEEWNWF NY W K FP
chow EARUD RK4AD W &k oW Q Bh@ah heo ngugnlycanbuQJ W-QK

Cau 4: Phan bEW K Q WK S

a)t¥L WKAaL yLCRe GBQVEBRIW XOW KoX Khtean i RQ ASD\WK T XDl J WiU

S WQin K&snAQ yacDXNAW GR yy VDX NKL G& W8SL EO TXD
cuO LG, S= 1.m,
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PhanHxQJ 4XkQ A WKKROQJ G Q 2 ORPKBH F @W
TsL W2pN Q T8L WURNQJ S
_¢_¢_¢_¢_¢.¢.¢.¢...¢ _____________________________________________
::::::::::::::::::::::;:;:;:;:;:;:;:;:;:;:-: 1ﬂ :;:;:;:;:;:;:;:;:;:.;:;:;:;:;:;::;:;:;:;:;:;:I;: 1ﬂ
H 1 i E 2
SEEEERE Saaaa
z tyé OBQ z t1NK{Q8 @RQ

b) sauthaL JlLBH) RW Wh i$kQ yow TXi FO NAW yY O~Q FéD QAQ Vv
rNQJ S WURQJ WKlanddttD QVWNQJ S FKR VAR=SKSYQ( HIQK 6
+ ).
6k ¥ WtQK BB Q &XIRK ¢S i KA
Caus5 C Fy WKC [EFyyIKRFEEID PyQl D WD F«QnSKFY [OF QI QK
KD LC PLa Ktrén méng (a) do§L WUNQJ Wi PyQJ E Jk\ UD m&y KDL FiF
D 'eQJ SKmkQCPRHRVYF JLF GMRIE X yx iQJ VXOW GR WEL WUNQ
tréncactéF yiQJ yLjTXDDXYyyYWORR W¥L FiF ymEK®J\y8WEHR ~SK
cac IR S S Kk QmWEXK QAR
£

_ 1 SR
b) Thayt§ L W Bi\n@dg @) mQJ OBF WHSWVWXQIWIUNQJ WKP PyQJ Y ¢
Yji . [IFQK WKHR F{QJ WKiF F&ED %RXVVLQHVT

si=PL P
K E

S(K) (I

Gbc nghéng cé D6R J = W

Cau 6. Ap IGF yOQV W GR V@MQ XML WUNQJ dkQ URFQY H K{Q
chuyCQ Yi isQafiFa@I6F W-QK +E VO iS 06F W-QK Fy WKGC [
th6F QJKLEP VDX

Ko=1-VLQ3

Apl6F y@(wmn]t:(%Kow
ApldF W-QK GR WEL WURNQJ Jk\ UIDQ FQ t V{ K@K Bk DI KW WHIRI QI
JOL [IQth QWhhQAK M QJ yY iQJ VXOWNQPD QUDER VBBIEWJI Jk\
UD [iIMK WKHR F{QJ WKiF YODPDQW
1=2 2p X’z °

5S¢ 7)Y
ApI6FrQ 5Qit0QJ iS éndoBnvhlX F Rk W

X 4z 4 4 4

Eyp= 2. 332—pL“dxdz= AP 3edx 3292
x 22 0 S( Z) SZ O(X Z)
' zdz dz2 x* _ 1a 1 o 8

(x> 72°)° 2 m_ 2% ¥ ij/4_ x*(x* 16)

0 0

CuO NG, tUQJ iSrQosdQO (+ Hp= 112 kN/m.
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Cau7 Y O~Q Um¥€8D RS yEiV= 0601 x2 x 500 =10cm
Nhont® WKaL Jl_—fbh%t %10°C,.t = 0.3t

7 8

WURQJ=jy g BI¥ON0 _sident o P

m, J 10°
T¥L WKAL §LCP W Q P WD Fy

. N 1 9N
1 GR V¥ %% ge” =039
6 QP [ Fp
7mkQa) W¥L W QP 8 6 QP FP
t¥L W ® P 6 QP FP

Cau9 HE VO MEhOQR [yL [iF yIQK WKHRyF{QJ WKIiF )V
WURQJ yy ‘

95 rNQaTQIrQL-y QUL Fer® nBW @J g8 on— o

i=16F WK WMo L

D 74QW K¢S QAQ %mg_942©(' ) W

@ e
WURQJ y& VO UK QJ Ffﬂ% yOW H

Y & ARJ WHASRS-0.7) + (8-4.2) =11.1
Chénh cao & WRR®H = 4.2—0.7 = 3.5m
HE VO 3n6s W R67
E 74&gh¢cS QAQ KDL ORS
GNLNWOW TXD ORS @MY, WkXj IO BEW WKSRB.3m;qualRS yOW WKi K
la (HovR L FKLIA @G WKLSH.8m.
Gradienttre\ O g BOP T ADRBS yOWT@KQ @&, d;val @, ..
V+Q WGP TADRBS yOW WH{QW FRQWWQMEWRY SK
'Hlkl H,
'L 'L,
Hy @, ®™
Gi§L WIKH&RD (H; P GR,$8.46/7.8 = 0.443
HE VO 3b6s W, o) = 10.8/(9.81x0.443) = 2.49
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iS iQaWKL Q P—- A VO
Cau 1: G6c nghl W 6enxED yoOW
raL N K§Fy Klagy¥c ayhiég

céD PiloWht ¥ ink thanh my W

cich t6 GKiatd UQ yiQK QKa N ‘1‘ dé}./FRV
masatgoD FiF K¥W JOW a4 WU¥QJ WK T 7 avio

NK{ 0i@W QKK @V WK §F
hiEQ YRL JéB IRQkQ JyF A

nghi VA W3 yYQJ yLAX FKIQK YA JyF

nghi WoenXED QymaQU KcsRD¥L JyF R JQFROQBRKL yOW WLAS VW
JIQK Ry @QyL UpQJ KE VO UQ yiQK FéD PiL yod8iby@l NK{ iQJ °
Kh § Rét yhan t O &ividi c6 goc nghe QJ 1@ KV inh@AK B KO Flat¥éWWwJ FEeByOoSF J

Wow &UYQ yIQK QKa O8F PD J\vavm@Q;J[VFéy[‘D@KV\WKFFm:%LQX w

7TKD\ 7 AYEQNI8 4FRV V‘b;]%i/\?g&MF

a WU¥ZTaInWikQJ JLRL K¥Q 6 WJ NaVIROE ngh W 8n@&D FiW V¥FK N
buQJ JyF PD VIiW WURQJ Fé&D yOW

Cau2 iQJ VXOW JKkEIOWQIBRIWIi PyQJ E QJ Jk\ UD & yenVkX ]
m»W yOL [iQJ FED WEL WUNQJ [iF yIQK WKHR F{QJ WKIiF OLF

Toax = %(25 sin2B WURQJ yy

=gocti YLCP yDQJ [pW VAQ Vil);Ryr@IL & GN@ IS p— h; )
Pp=t8§L WUNQJ WLAS phxF ¥ MkX WYyQW=P\N@QitQ lerde D yOW Wi yO
mung trd O&4Q

LCP JL6D FéED ORS yOW VpW FiFK P»WVKOWPYIW WKREQJI V XI
int¥L YyLCP NK&R ViV WWETRIYED XQ K

h(M) 0 1 2 3 4 5
p (kPa) 200 181 162 143 124 105
1(kPa) 52.0 53.4 55.1 57.2 62.1 64

Ti NAW BXtRhSaiP yoF K P FKRI Voa@Mht¥L JL6D ORI yOW Vp
kPa.

Cau3 iQJ VXOW WHRE QVKILONKRFEE JQ P

-t¥L P W3InMh¥ PORBG QJ«P

+1QJ VXOW WYKL X5 =143 kPa

+apldBFNM@F OU UUQJ X [ N3D

+iQJ VXOW K&§X-KEHB2E-50=93kPa

-t¥LGP WEMNKL K¥RF6GJIQP

+1QJ VXOWE WD+ 19x6 +20x 3 =2XPa

+apldFNM@F OU UUQJ X [ N3D

+iQJ VXOW K& X298 X132 kPa

'R WKODL PEBFQQJ«P iQJ VXOW WURQJ yOW WKD\ yULMWKHR \
c«QmyF NKSR ViW

D 1JD\ VDRMNRU«@®PmWKD\ yUL

-t¥L @R, s WKRIMF @D Q KanF WK@ALPF BFhYhKQ iQJ VXOW WURQJ
+1QJ VXOW W KEH19 x 2 = 134 kPa

+apldFNM@F OU UUQJ X [ N3D

+iQJ VXOW K&éX-KEHENM-20=114 kPa.

-t¥L @B, iQJ VXOW W Uapnith/\KWPpL {3 B/ @U Un@J KM D QJP WKE
iQJ VXOW Ko6X KLEX

+1QJ VXOW W KEHI19 x 3 + 20 x 3 =213 kPa
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+i1QJ VXOWXKB KL WK-DI82kPa
+apldFNM@F OU UUQJ WKDA 218132 = 81 kPa
b) KhithaL JLDI 78Q UQ wiQKW & WKD\ yUIRF&éD POF Q
t¥ LU §gm:
+iQJ VXO W 2W3Kka)
+apldFNM@F OU UUQJ X [ N3D
+iQJ VXOW K& X-KERX-60 =153 kPa

1KmzY iQJ VXOW KOX KLEX W¥L yLCP $ n®/K \JIW®R@UY DA | WD
thOSIa W QYW JIB WIW4-93=21kPa;iQJ VXOW KOX KLEX W¥L yLCP ¢
ngay sau khind F nQF QJ«P ET K¥ 66 WKD\ yUL iQJ VXOW KO6X KLE X
vakhithAL JLDQ yénOk>0 Y CUQ Q J6 W@ RVKXR j\® VEIA ¥J WX QWRKOX KLE
BmRL ¥BWJILI WUT UQng Q&K 153xXkBd WA PiF W =QL53-132 = 21 kPa
WmkQ WWL yLCP $
Cau4 D BEBMKAW fpW VY O~ng|5X:1©§lZp:H 0.48m = 48 cm

A4 Fés&hﬁ?ﬂ\hgayzu%—t) j—gzo. ’

OW WWRGBIRAO NAW PY W KKLARXLWHHBRIGW K©8m.K

E OL YR VomkQE WD [iF giRQKYYO~QQRIXOL F FP GRFOYNJAW NK
O~®@W WRL EFP=PBEQJ O

OW WKKEQH ¥O NAWKWHKRR WKRFVKPL SKtD G RL {WRKWACC B
cEQa8m: i =hy=8m.

7D Fy SKink Qu= VsU

iTVA iTVB
Thay h=1- @ ¢ Ug=1- <5 ¢

ta (I,) TvA = TvB hay CI‘:]VZA tA
A

@)

vB tB
h,
kB

Vita=h tag: & Se L Ky
m, 4

7KHRXpiBe =2ka GR ¥y 2Whay & = 72/2 = 36 ngay.

ThalL JLDQ yC KK{R % CO@ W FaRB6Mgay. ‘

Cau5 HE VO WKOP FéD yOW [iF yTQK W inBWK W& DRGJEUAL By K &PK Y |

theo cing thiF VD X

&| & -

AL L)@,

WURQJ yyAXjIGRaL) W KO Pai KX AKKG& QJKLEP | FP

a=dEQ WtFK ORQF Mo SAERE @MIAW GLEQ P X %% FP

ti=thal YyLCP E3W J«X 3Kt QIJKLEP W

t=thaL §LCP oA Whi& R-=W phit = 60s;

hy=chiAX FDRnFF W WQKAL yLCP E3W;$@0CcmV Kt QJKLEP K

h,=chiAX FDRnFF & \WWKAaL YyLCP NAW,¥W&elr WKt QJKLEP K

= Mlg(a 1.5x10 ? cm/s.
12.56x60

N

3
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iS i0OaNWKL O P— A VvD

Cau 1: Do § Q KréikQcle Dor@ th© P V@i noai vaoiQJ VXOW WURQJ yOW ET WK

vi WUt Fy iS O8F WKé\ yYQJ NKiF NK{QJ

a)XiF QK *UDGLHQW dMgKHE POD BR&ED y© W

&iF @P F«Q TXDQ Mk RGN B BMQU P HED W RIHERQWD j Q) GiEOQ Q

nhow NAtUQJ WU Q WRKO WIFHYW OPH.lBtUQ WKGRWF AWKN. Y KOP T

IRS yOW WKi QKOWENRIL WWK®RX/PGHalatUQ WKOW TXD ORS yOW

chiAXjIG @ J W K©F5m. CacS Km k QRIKWMD X ik PyG DKL

Hi+ 0H, ™
. H,

2L

2

Vi=V, k

6X\ UD=d21 H,
kL

2

KAW KQSWMQKUWE%V%'HZ H,=7.5

Thay gatrl /=5;1,=7.5;k=10; k=5, gi§ L WIKH&RCU:

(H, = 5.63m véle 0+ H>=1.87m

|1 m'lllLl =1.87/5=0.375

|2 le/Lz =5.63/7.5=0.751

b) TNhiQJ VX©OW W¥L FiF yLCP $ % &

-t¥L Y% iQJ UX®BW5WI5RRA;

+apldBFM@F OU UUQJ X

+iQJ VXOW K& X-KEBXKPa.

-t¥L V1%

+iQJ VXOW WHIDX5 =195 kPa

+apl6 Fn@F W=QIR x% =50 kPa

+apld F WKeé\ gr¥ QI75« 10 x 5 =18.75 kPa

+iQJ VXOW K& X-KEHBIS-50+ 18.75 = 163.75 kPa

-t¥L y7&

+1QJ VXOW WIHKIAI x5 =290 kPa

+ap 16 F ®F Wi-=Q1K x 10 = 100 kPa

+apldF WKeé\ gv¥ QI75 10 x 5 0.75 x 10 x 5 = 56.25 kPa

+iQJ VXOW K& X018+ 56.25 = 246.25 kPa

St¥L YT

+1QJ VXOW W KRS kPa

+apl6 Fn@F W=QILR x5 =50 kPa

+apld F WKeéWugrY0@Ix 10 x5 =37.5 kPa

+iQJ VXOW Kb 85KI0EX7.5=7.5kPa.

Cau2:a) VIEF NKD LMR¥FKQR «PjF KDL WU¥QJ WKiL iQJ VXOW WUR
IRS yOW VpW EInOF QV¥ESy OB @RS VpW NK{QIF WHDW ¥U Ly iw OR
WKDRALYJLEP iQJ YRL WMBFILBPIGYWX®W K6X KLEXnWWRAY ORS

phan O E+Ftong@WP YL yy W ¥ 1y Q K LOWRIS @I§ S [ NY3 D
0~Q 6 [KWKHR F{QJ WKiF
s=_C HIg-§V° v

1 ¢ © V, 1
trongyy 3= 1QJ VXOW K6X KLEXnEFJN&KD WKD WVpWL WU
eo:hE~VO UUQJ WUXQJ BAR KN KEBMBRE YW WQIJII¥RL JLi WUI
01=sO JLD iQJ VXOW HKrthXak L)X WQUXQBLEJLOD ORS
C.=chi VO Qpy@ W é\Dp W
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S = 0.054m
b) VIEF NKDLMW¥FKQRI«P [§\ UD WURQJ WKAL JLDQ m@VPE LBy WWBKC
YJYW QJYW & W KA L ighkgipad ichROT XKIAW U TR Kaypt@L JLDQ Q P
kC Wi NKLKERPW KiFERMFFRL QKM IJWDQ VDX JLQ MBSLYOW VpW
KAW WKKHR YRL VAnMRWKRDW OKtD GjR WyoBKWARI® K P

Nhant® WKa LV;H%D Q%‘}xzs =0.333

Y FAUNL Beivo1. 8 oom 0636
S S '

S(t) = 0.6436x0.054 = 0.035m

Y O~Q VDX Q RN KQUAPBEM Q
cau3 [HRAWO
Cau 4: Khi méng chi X W§L W UN Qah YJ R B WK OVRIUNWAQ GIVFRBIRIKE € D W § |
trNQdydadplbF yOW FKé yYQJ S#gchAXXYRY. QW §FEAPVBAN BT yY QJ
SKtDRWWPMQI RFKLAX YRL WEL WURNQJ *Lanphd® i) QUEFVY © W
hiEQ NKL FKi Fy PYW JLm MW KFEX\\WCR YREK IW WUT F«Q WKLA)
JOW ET yYQJ 'R yy FKI NtSL WU GIHVRLIWRSE [OB& § © Wt €T XV Q J
giatri JLBRL K¥Q FéD iSiocNdF PHILY S RILWKKTX WEL
Trén 1m dai ndng:
_&pIBF JOW FKé:%kgﬂz éth(45° 30°/2)x18X5” = 75 kKN/m

_&pIBF JOW EL%’/%IQ}IZ(%tgz(%O 30°/ 2)x18x57 = 675 kN/m

TUQEL WURN QB QUK B BEKH =(500 + 75 = 575 kN/m < gidiiriS O6F yow EI §
giRL K¥Q ( N1 P GRIFYWER{QJ FKIX W&8L WUNQJ QJDQJ
HC:O.
Cau 5: a) Coiphe Q ¥3S FQO RO WA J ¥V WUNQJ S K@ E PV ihfxeét Bp
I6F yi@W YRL @YW EBOWKHR SKmkQJ SKiS &RKQRPE VMEDOBY VXN
cact8§L WUNQJ \Qi © GRG0
sin(z )

E*=(Q + P)

@Q sin(Zz M D)
WURQF9§- . )=90,
Q=trNQitQJ FED O RWWKC WU
P=tUQAUWILOGMIBXKrQ/ ® @IMWWK 3 T $&
sin(z )

P
»W N taclt: E* = Q(1 + k)— =(1+Kk)E.
Q sin(Z M D)
RG rang nA X N NKEQJB®REWNKKX YW YLi WUl KOFFpBIFW JLi WUI

COF V¥L KD\ QyL FiFKwNdoitR LPWW NWQU T NK{QJ WKD\ yUL YT WU
Thew vy RBC 2 ynongphe WK o7& v

EJABXBC
b) AplI6F yOW VAR Klc B YR @[ WOW FKé yYQJ

E.= %KC H? K,q= 50.44 kN/m
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1S iQaNVKL ZpoP

Cau 1l a) VIEF K¥ WKOQMBFPQFnPgi®P iS OBF QU UUQJ WURQJ yOW
SUOW WUQJ NK{QJ WKD\ yUL iQJ Vattch iR QX E LEXQW B8R QVIK P® \
suUOW WURQJ yOWIMWKC KLEQ WURQJ K

Y O~Q UA¥E8D RS VyiMih $m, (Bh=0.11m
trond Yyu=miFigP iS O@8F QU UU b thahg X QBVE 0 Xinal/D.
6DX MRC Wi NKL EPWK§¥giawdd NAW FRL J«Q Y+IQIJOWKHB B«
LRS VpW VKRGV F K IKAX WYXHHRFK LA@WKRIW KY GBPNAW VDX

8 & Tv

QP 8-—e* WURQ-—JC"ly D.2188
S [

Y O~Q VDX Q P 6 P
b)LBS FiwW POQJ FKEDKDAXYW KBWVOD L FKLAX]LY @5 KU ARFE Q
l« QA hG3mvah P Y & NAW VDX m VP¥® QK

8 éTVl 8 éTvz

Ulzl-ge4 =O.69;U2:1-§e4 =1
WUR QJ =y-;§1g—t7; To= %t
S; = 2m, (uyhy = 0.062
SZ ': 2ITI, lllzhz =0.048 )

Y O~Q VDXa: S HSWALEe =9.1cm

Cau2a)HE VO UUQJ FeD &éxdngRA NEIL RSBOW/EM Ia:;
e, Z(r0.306x2.71 = 0.8293

HE VO UJUQJ F&D EQ@%,’L«%%F@ED.O&@W H

byHE VO UUQJINBELFfFORMOS W=} NHe)EMs) H
s = 10 NknT, e = 0.97

OHE VO QpQ FéD yOW WURQJ NKBRESNHWKD\ yUL iQJ VXOW

a=%0 G- 00029 cIN
40 20

WURQz}IhE MOQJI FED yOW iQJILYIDIN/IE do WesRQ) Iy WmkiQJ W
€40 = e(s = 40)

Cau3 OWREiI\ PyQJIXFKS OBF Vaip@®FELWKE\ Gny ChiA 8 G R WQJ
OgQ Jrigh6 X KL E X%n— o—i o= 9 kN/n?

SiF FKIX WS8L JLB LgK 8.6N EEDNLOM NS (1)

TS8L WUNQJ WLAS [gFPB i\ PyQJ S (2)

Gi§L BKQihh\lg, ” @ WKHR EPVED ym P

BA UYGghes Oé E P

Cau 4 a)-MOFn®F QJ«@RLGF KlQ MAWJ FKIX iS OG6F VCQW—;FK}gHZVYQJ (

yo>W W¥L §Y VKX 48 QN Ga(W 324 0@NM/mMW

-MOFMQF QJ«P QJD@W P»WNQJriB 8MEFE®MR JxP iS O8F yOW FKEg&
gyYAAp 16 F n® F mak N1 PCPLYy»W NK{QJ WKD\ yUL

-MB6FNMQF QJ«P AndQJdD IMBDCHWUIS O6F yOW FKLy FRIX QDO &F |
ché yY @QapYo F n® FEnax=411.5N/m y» W FiFKnE®&Q WP
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E AX NLEQ UQ yiQK FKOQJ O0+xW
M
FSzM—‘-"th@

WURQJ; §yndOmen gb FKé \AX GRt QUUE Q nVE Xk QKW YD Q.1 =
Qu-Zo1 + Q. 202
Q=trNQatQ I\ J; =4 + Q2= bHJ BTbHJ;

PhanHxQJ 4XkQ A WKKROQJ G Q 2 ORPKBH F @W

Zo = kho§ Q kclFti WURO @ WAQ PpS PH@I WKALG g] @; 20

2(B b).
3

Mi=mbé mengaytW TXDQK PpS PyQJ GR iSMR@&E yOW Jk\ UD 0

Enx=tUQPIOF yOMBF rQ@d $Qu

ze=kho§QJ FiFK WicgDGRyA® FKKkQ PyQJ

caus: k= 2'3‘%9(? )/ ") = 0.879 ciptit (1.5x16% cns)

39
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1S 1QaNVKL ZDOor

Caul M» WO W Fy iQJ VXOW WLAS EpQmh RMJBD NMMPW F3W FéD
Kh§R ViW WU¥QJ WKiL {QJ Vbaeddn ph¥L) ¥ WE i C X PGWHHR@ XD Y
iQJ VXOWEDHRNH.KQW WXV WLAS O R @EnQri @&/\Werisds sbiyRW W KQ 8 DF
iQJ VXOW: FKtQK
21ax:(]1' l;)/ZVé. 1:(]1+ ]3)/2
SiF NKiQImKQ/M Yermhs W yy
s 1WHG=[(L+ k WlB+tc=(4-% FRV3

a 1 (o]
S— Zax Sosi 115411 1)/2

2 v 1wJ3 F
l \/
Gnax|- e av
c| 3
3 450
| L | 1 1
i 1 B2

Trong ph« Q ORAR W KL S KD\ FRVBR /XK I%s) >0 chiQJ kébg x§\ UD
W PWenwht W Fay hay noi cach khac mWnoMWU N K g BRLUP»W Fy iQJ VXOW
nh© W
b) M » WnpMlh/rbb W Fy iQJ V X © WhadkBiWA 6N @ KK BVEX V KD\ FRV3

3 OW Fy JyF PBVIVEW MR QN PO GteQOE7WRQJ WK3F W,
JOW3Fy yOL YREtEOMWDVQ@M FKIX O6F WURQJ YLARFNLEQ NK{QJ
Cau2 DY O~QUR¥ED RS VpW=0615mP

WUR QJ=h§ R tTichy m = —

1 e
p=t§L WUNQJ Wi BAQ y3S S

h=chiAXay&éD ORS yOW VpW K P

T¥L WIZP W yY O~Q(p W P

WURQ® $WiEQ WtFK ELCX yx {Q8n wXia¥V FKAh Kk XSWOW VpW

thal yLCOWEp u®ldz | (p u)'h.
Ti NAW TX§ yR WD Fy

(t) =200 kNm

S(t)= 0.1m

Y FO NAW FéD oegéi)y@(%%vom 8 W

http://geo.nge.edu.vn 40




xAY DUNG

=

PhanHxQJ 4XkQ A WKKROQJ G Q 2 ORPKBH F @W
u (kPa) 50 1M N3D
1 13.4 i 36.6
2 23.2 § 26.8
3 26.8 i | 232
4 23.2 § §
5 3.4 E |
6 E \
z(m) z(m)
b) VA 0& WKX\A W thanb kNiABM HéRt = 7 U R @F Wikéh CFF Ran tKaRh ©
kAW NKlLclB QJ K¥Q 8 KL ygkWRAL[IFLPI@K Wi ELCX WKIF
8 4 h?
=1-—e"=099: 1 : W=——N P
U 5° 0.99 sc Q

WURQJ=j5 &=631mM Q P
m 4

Cau3 D ;iFQK yY O~y é00Q AQ

-NAQKVW $.8m, (A)=17.5cm

-NAGK W %

Ss=m, (B)=11.2+3.2=14.4cm

b) ThAL JLDQ F«Q WKLAW yC yY O~Q y¥W FP
-NAQ $ 8 W

NAQc® NAWKWKNRW KESOMB £ 2.5.

Y FO NAW [iF yIQK WK Ul ) 8 W

WUR Q@(ty:yl-S%eN; Ui(t) = 1- ﬁe N

S
Gi§L WKHRTE WD vV
‘R §y %2 N QP QJj\
-NAQ % c; é Up@ WRBRFMK@M FKLAX YRL K K ¥ SFKR® K& R
WKRIMF @MW FKLAX Fy Kk § NRAWWKGBR SR MmyWWiM¥ E L-CP FK~QJ |
1 QKm QKDRX Y*O~Q éRé&% OBE)BURS nB 1A |=UyN)xS, WD Fy SKmkQ
trinh sau vAW WKHR 1
Sit+ Se=7 (cm)
hay U(N).S; + Ug(N).S = 7 (cm)
WUR QJ=ilf.2 6m; $= 3.2cm;

201 EeN) @ D@ ?e“)

8 . g
U(N) =1 —e " ; Uy4N) =
t(N) 3 d(N) 1 D
.=16.8/12=14
Gi§L WKHRGE WD y.ThayNzéﬁzt 1388 WDGFMW  ay. QJ
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Céau 4: Cac 16 FacwWé Q8 QO Wighao x P iS OGF YyOW Fe®JYi®I OXyWW EI
WRFMAQJ W bl\QQiV@Y|j PyQaQUm W big\QQJ w L W EBNIBDH Py QJ
Wan® JnBVFj YV D Xa QUm
HE VO iS O8F yO W tFKE -y 2RIt (25°) = 0.2174
HE WO6F yow Ebhyty@d .&)=tf(63") =3.8518
KAW TX§ FKR WURQJ EGR YW XETJILY QUUFA SQOKT cb@\Q yTBOKR S
cung vBL FiQ o QW DAMQAIVR YRL PpS PyQJ $
L6F PRl P P Ps P, Ee | Eeq | Eo P E
Tri vO N1 3® | 97 | 375] 1487| 70 | 53.9]| 47 | 9.8 | 295.9| 91
z (m) 15| .475| 1.2 | 2125| 2.125| 1.8 | 2.7 | 0.33| 1.89
a)Apl6 FOrQ yi\ PyQJ
P = 295.9/3 = 98.63 kN/M
M=53.9x1.8+47x2.7 +295.9 x (+.5.89) = 108.5 kNm/m
Pmax= P + 6M/E’ = 98.63 + 6 x 108.5/9 = 171 kNfm
Pmin = o — 6M/b? = 26.3 kN/m
b)HE VO UQ VyI1Qn¢ W KSKQQJw U

Fs = Ptg ¢ 0.3E, _ 17
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1S 1QaNVKL ZDoP

Caul D ;iFQK JyF GOF JLRL K¥Q

..... oo ---
JoT T M GVLQ G9
G4 VL G4 FRV

-------------------- G4 gV

Dong thO P W x @n Mie8. QW $5 YBQ BnGtheo m» W &d&D &Rl O R dradient i =
VLA WiF ¢vm@an O GenWaloF WRDIR.HE VO UQ yiQK FRamaBKkQ
[iF QK WKHR F{QJ WKIiF
_ (,dV)cosEtg A
(JdV)sin E jdV

VBB=ig= oVLQ éW@z%M
(4, SW9E

GocmaigiRL K¥Q [iF yiQK iQJavRd=KBav O DQ WR
W& —_tg M= 0.2566
(.
= 1423, )
b)VRL KE V& tieQya &X >)V@ W m QW DV[iF ng FQH943".

Cau 2: TrN Q dt Q Jérg kho: , = 1—‘0 = 17.8 kN/n

€
D,

TrNQiatQJIrQI-V QUls =11.13 kN/m

TrN Q dt Q Jrid Bo da: vh= yg o= 21.13 kN/
iQJ VXOW WUQJ

-t¥L % =0

-t¥L % h;=17.8x2.5=445kN/Mm

-t¥L &= %+ php=445+21.13x1.4=445+29.58 = 74.1 kR/m
-t¥L b= k+ phs=74.1+21.13 x5 =179.8 kNfm
Apl6FnM®F 0Q: UUQ

-t¥L H=R

-t¥L %=-Xohy=-10x 1.4 = 14 kN/nf

St¥L &=

-t¥L 'p=Xohs=10x5=50kN/rh

iQJ VXOW KO6X KLEX

-t¥L $A:]A—UA:O

-t¥L %= %—ug=44.5—(-14) = 58.5 kN/m

-t¥L &c= k—uUc=74.1-0 =741 kN/nf

-t¥L '1p= b—Up=179.8-50 = 129.8 kN/rh
BICXx iQJ VXOW Ry VEMIQRAIQ K
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0 S 0 u 0 1

MRV 25,14 o | g4F 58E

3. | 74.1 3. 3.9 74.1

8. 17¢ 8. 50 8.9 129.¢

z(m) z(m) z(m)

Cau 3 ApdéQJ @IXcYQJ WIiF GéQJ Fy WKC [iF yIQKmk@I \BKISV
JCP WKkPMk®K SIOB WIKPCSADBEK W+S WUXQJ KR»F TXL WSL W
t+S WUXQJ
ChLD Y QW 2 pQintkwong (& JLOD F¥QKHhhtarPgdd oonl¥L 1QJ
SUOW WHE B+ L WURQNYYWmMKQER iQJ VXOW GREAMHELL VBN QJ W L
2 gy ra.

g

_ _ . .Z . _ _Z .
4= kop = 4k S WURcalJ:ko% nE 15k S 12 3]

1 P . z . g :
==(k, k =k— WURQud=%ky=N 1,— 106 ;k=k= 0443
i) 4( 01 oz)p 22 0d @ Lb 1 @ i

Trab8 QJ &> F045; k = 0.307

1= 18+ 3.41=21.41 kN/fa _ )
NAX TXL WEL WURNQJ YA O6F WS WUXQJ 5B W10V KN; yw UN QJ
0.67; p=1.33

1= (4k + ko) 32 = (4 x 0.424 + 0.307) x 100/9 = 22.3 kN/m
Z

(saisO  —21.4)/21.4 = 4.2%)
p = 100 kPa P =100 kN
3 vV

1.33m

3m < 55

M |
M-
2m
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Cau4: a)LRS yow VpW KOx NAWR IWKHKIRA X RERV KQm P WKA&AL JLDQ ¥

KAW y¥W WRL [iF yIQ—%%ﬂJM TXDQ KE W
WURQRE Y WD Fy 1 JL§L—A§LE“T:X(DQ@);KE 8
_ k k@ e . _
= P Q PWI®BD H = @.801)
mJ ag
W QP
b) NAX W R MK{QJ K OPKRA¥E WKRiW K P W QP

F 780 K¢SWWRFRKDL FKLA XL/ KA LWIKIRFVPERW. FK LA

Cau5 DY VkX ORQ mi®AQ FERRY[IFIQK Wi yLAX NLEQ
dz

dE
gz 2002F 5 o gRy -VLQ3=(90F-3
dE sinM
: N ¢ q% S ., q cC
7KD\ YjR SK@kK m—— TtigM = M = ZcigM
] @k Q Ve L SJ©9 > S
[
Hay p = &q cctgh <z,
cth% M
E .KICPLRWAUP &WHEF yiQJ TXD Pms PHFQ@JIYJF1.15m
TEL WunkQdDW S N1 P

F ;iFFGK yY VKX ORQ QKG@YWdER WPHE V& 18 LF &\DUrik QD WV
Y VKX ORQ QKOW iQdhyRaviiFC RiOy T XhgW kP Py

zmangcth P GR yy WK ym N1 P
b=2n
q =30 kP. T LR
R
Zmay
MaXZmax
A [~
B
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1S 1 0QitNi 2003
Cau L

a)Fs=" =15-j= ™ _=06

Id Fsd
'H 8
'L (H 2 (H 10
Gi§L WKHWHRF + Yy P )
b) T¥L %49 — X N3D WURQ3PYyySXOBBFRWAQXKOF¥ WKe\ yYQJ

Cau 2

a) 2S(t) = 2S..Ua(t) = 2mHap [1- %e "]

Ss(t) = Ss.Us(t) = mHap[L - %e ] = 2mHap[L- S e ]

S
Vi ZSA(t) = SB(t) - NA = NB
Thay N = ECVt ta @: Cu Cw
4 W R

k k, k h?
=——suyra—=2 - ha = Ka.— = 4ka.
C 7 uy e y kg Ahi Ka
E 7800 K¢S @n(@W RXY L V QL WKKRIBWEKGRTG R sy= K).

Cau 3:
a) Xacyhh Lst¥L FiF y1V@aRL,0RL JLE INKLAWOR |« QmOal 78 va 87.8.
Thay vao éng thi FinlWgsc IEFK 1QJ XFCORY KB JLi WUI J$6 OQFRKQK FE&rL
YCP yiQJ NK&RF WiMK JLi WK{QJ T&D VXDRIQQREQ ViR K IR
l¥L
T¥L,@;1.25):1=2358;%=74.5
L)

VL L3 I VEQRI2-M, mOW U v 1 QK
Q v v 2citg M Q 1 Q VvIQ

T¥L,0.28;1.25):4 = 254.5; 5, = 89.1

VLQ —-MLLEXD E QU BEQ

E QP @6 VLQ ! @RQByYWekEtrong ving canpQJ JLRL K¥£x6 YVILQP 0

V L Q3PpE&RY Fé&vbeh ving biAQ G¥QJ G¢R

C)VIEF [iF yi@hiAYQ G¥QJ G:RkOKIBKNS®YL F KX QQ DF Kinhi W K
tr¥QAWEI VXOW WRLYPWWNVRIL FkQ BEiDRRE QK KD WKIOW W¥L
WKHR QJX\rQLON K{j@IEE O QF i E BéFEtrong iing biAQ G¥QJ G¢R [§\
tinh hu® Q dc dgheéngcé D WU QJ i QRIQKRCIWF PD V3dé DV YR J

Cau 4.
a) Thi nghiE P aRtho¥ W QVER P~Q PEBBP WiF GéQJ FéD W §ai glfUNQJ
thiAWK@ §Q KyD KE VO UiIQJ FéD yOW iQukFYRIF WiQK W&KS RV §{Q/

e.:eo-%(l e); iQJ VXOWKQEA Wy WURQuEiE MO UUQJ mM&EDNKAW
thingnEP iQJ YRL FKLAXoFOIR FEXQ W« ~KQ FEBRP WSE :\WENQJ S
chiAX FDR EDQ y«XtEB&DWRIBQIERVE FOS WKi L

F 7Ura AKAW TX§ WKt @ OKARBIFG ¥Q F BaajcoWwa v [iF yIQK
Caub5:Cacm X ntF WKt QJKLEP WKHR FKAnRF MELF$ KiRKIBY O dFRQy
[iF §Q KngF ¥ »1lA QM UN K3i\@BJ; &) va (3; ¢).

i F VQRuva cu
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M X 1QJ VX @ ¥NLK+ 350K 3= 200

M X %1=700; 23=400.L.+S K ISEiHhhW U

sind, = by b vR LacRjatrT iQJ VXOROMKIPSK WD [MEFRLQK ¥
V. V, 2c,/tgV,

i1 i3

= 15°50'va gy = 0.

iF yQE&vac:

M _X 111: ]11— X ’13:b 60
M X I, "=120

7TmkQE WLELnKKQBH@bU QI JLBLyKFR=wslasvac=0.
KAW Tixgh®K FKR FIQJ WO yOW WKXQR @RIL FO NAW E

http://geo.nge.edu.vn 47




xAY DUNG

=

PhanHxQJ 4XkQ A WKKROQJ G Q 2 ORPKBH F @W

1S 10itNi 2004
Cau 1:

ApI6F yOQVEQW iQJ Y Rim W»Eyit6bso vR L BKQJID® JIcFniF yiQK Wi
SKm k@K F&QE

_ sin(z N _ : .
E—Qsin(z VD = Q sin(36)/sin(96)

Q=trNQidtQJ O QJ WKC $%& 4 GW $%& |
dt(ABC) = %mxs_c

AH = AB sin(40) = sin(40°) = 5.87m; BC = ABis'.n(llcf) = 14m
cos D sin(40°)

dt(ABC) =5.87x14/2=41.09m4 41.09 x 20 = 822.36 kN/m

E = 822.36 x sin(3Y/sin(96) = 486 kN/m

b) Theo y thuyAW &RXORPE é&Vad MF F&DWROID Y R L ne WWJI MUY 1 Q K
BC. Giatrl iS O6F y©Wa K&l yOR@I @K OW Ry WBK QREW QN X\ VKE C P

[iF §QKnk GR V9§ FWKLE Qguyed3F JL81Io(EQ FOF VUIT WKHR

Cau 2
ayMiF yY UQ yIQK WUQJ WKC [iF y'f%bﬁK WK{QJ TXD KE vO )V

WURQgF3iFFKIX WEL JLRL m¥Q Kes QAQ FKIX WEh WhgNQJ G
& 2)g, = 128.5 kPa;
p=t§L WHENOQAQ 7URIKRU WHIaBL WUNQJI ¥y JOBKPS
Fs=128.5/108 =1.19<[Fs] = 1.5

.K{QJEP EER DONWR WRBE R{KDQK i

C y8P ESR UQ VIQKmEE B IGE@IFSXYIDR WOL WKRCH [ yIQK
&2)a, h=15p
hay h=[1.5p- E2)g @=1.86m
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b) VIEF y3S FK+P FiFE iBKpQA® WKRIW KECRWYER @ NKiQJ F3W F¢
[iF QK WKHR NAW TX§ WKt QJKLEP a&lA @ i[f FF Kiig KW\E K HIR RA{ ®

1
Pgh = ENPJ N.a Nc

WURQJ, Ngwa it [i F §QtKeo goc ma sat tronghX K BE X
VRI3=10%

Ng=eE"P(45  32) = °°%g?(50) = 2.471

N =1.8(N,— W'F3.467

Ne= (Ng— FW38.342

7UaQRcS NK{QJ Fy EE SK§Q iS

Pgh = %NJbJ N.c = 338.98 kPa

Fs = 338.98/108 = 3.14 > [Fs] = 1.5
V+\ QAQ y8P ESR UQ VyIQRMKNKILI®Y KWKEKLEQ SK

Cau 3
a)GN LB S, OjYW O~Q W ¥L WAk valgs PjWy FO N AQQWa @:
S=t1
Qtl Qtz
WURQJ Wy B~QyFéD ORS VpW

R &
12 QtZ
ApdéQJ FKR FO NAW&aBY W K L AKDWEYe "4

N1
tacc'):i 1 ke

S, 1 ke™
WUR Qg]zyml\]]tzz 2(1.
Thay S = 100mm; $ = 1394mm & @: S4/Sp, = 0.7174
1-ke™ =0.7174(1- ke 2"
GisL WK MWROGFM"' H GR ¢Jy14kx0.697 = 0.435
S = S1/Qu = 100/0.435 = 230mm.
b)HE VO WKOP F&md, §OW N &

4Nh?

V R 1y 2V théng ' = 0.697 hay N= 0.361ta 6 C, = . 10.97mM Q P
my = S _ 4610 mPKN : N PQP Tcmis

p
Cau 4.

a) GN Im @ cOpinfQF W K@Y, ta co:
q=kiF=1.15h
WURQJ y§ WO WKKOP FéD YyOW ) GLEQ Wadiel tiPe\WO &fgQa Vi
tho P
Vil F{QJ YRAW WKLCX F«Q DWIB K NQ SKEL O ) )
E .KL EKP KéW YRBLr@PWE{Q®W XT  %h, grdient dng thoP UQ yTQK L
GR #yViO UQ yiQK FKOQJ Fiw FK§\ FéD yi\ KO
g =_dn 112 =211
iJ 0.53x0
Fs=211>[Fs]=206 i\ KO y8§P E§&.DQ WR
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c)GNL KjW PDR R®F @kQJ WURQJ KO PyQJ W¥E WKALGK QP W
IRS VpWi(t)va—Fﬂ

W UR Q¢ yy AL FDRrrIFP?WBQ PL ichiA)GjL §@J W &.&B.Om.
/g Q IniEFarhd VDX W KaLaJHOD-Qi(tFw VA O

OjP FKRFQMWURQJEKAY®kQJ GK G4 ) NL W GW

7D Fy SKmrk\zppranu

dt=— - dh-t= —In( H h) C
k('H h)

TY¥L WKAaL yLCP E®W @/«@RNyy—liklm'H 'L)
7KD\ YiR smmﬂe@Jm@Fym

Ly, H 'L
t=-Lin('H 'L —In H h L.
(e ) (H W= h(t)
Khimd F n@F WURQJ KO yAQ P WD Fy K P

-_34 ~In 3(52 34)° »=4.81x10s=134h (5.6 nga y r P
23x10° {52 39) 1,
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1S i0itNi 2005
Bail:

D AX NLEQ UQ yiQK WU Qut QQJida@nei\l GR MRIF @ JQa) h) -

o-hw

@b(1 +w)/(1 + e) = 20.8 kN/fh

hw=8: K ” P+9 FKLA %o WkIX §#D.12m
b) Ngay sau khi giag§ LaMbR W § L g8y taN@QBF n@F OU thli®J @TUQJ iS OG6F
Q/fF OU U Gl X

(U = —'?52 E sin2 E=39.7 kN/M

Uo = hy 0= 8 x 10 = 80 kN/rh
1Km+Y QJD\ VDX NKL FKiiXF VOZIL UiBQ@-0E @ kKN/MXKhi nA Qa ¥ Q
YIQ&P 16 F n@F W ¥ = 80 KKI/nf.
Bai2a)ApIoF ng IU UUQYWGWKE® E@dth@aF §QtKeo congti F VD X
§3 § S

4 : :
u(z,t) = —psin=— exp™ —T
(z,1) P @h ! |D©4 V3
T¥L WKAL YyLCP iQJ YRL yY FO NViDEBmM JLEL WKHR 7
C,
Ty = Ftso =0.197
4 §839. § 8 .
G RO:yu(z, o) = —psin=— exp~ —.0.197 , = 1(2).
(z, bo) = —p anh P =@
thay p = 120 kN/m K P oW DX mh VLQ ]
t¥L ] X
t¥L ] X 2 N1 P
t¥L ] X 2 N1 P
t¥L ] X 2 N1P

E Y O~-Q FéD QAQ W¥L WKAaL yLIGS {0 ED\WRp Wx RyyY¥ Wi Wane DY
lincé D ORS Fiyw AMRIEVER) = S.U{M) + S

S = apih: = 0.324m S; = aypoh, = 0.041m

S(t) =0.324 x 0.5 + 0.041 = 0.203m

Bai3 a) SiF FKIX WS8L JLRL K¥®@ PyDRIQBADUF¥RI B Koénsu hFK

1m): oy = 0.5N E + Ng hm + Ne.c = 221.23 kN/m

W UR Q J =47 IN = 8.34; N =20 kN/n¥; g = 1 x 20 = 20 kN/fh ¢ = 15 kN/

T&L WUNQJ GR FOMIPBKNGH” T

Thay p = 34hy=110.6, g8 L W KW R¢ERK5.1m

b) 1QJ Voahay L oh,gz—f’ngrsian Ih 2)

% = 175.6 KN/mi; %= 118.8 kN/m

Trenm»>W &dBEsovRL BKQJ QJaBFQ4R.3 kN/M

&raQJ yY FKO 61 \WHA& = %0 kN/M.

Baia D OW VpWi@K WEWGR yy FT EKhoYP U HKEHB KkQ EpnQJ JL
h¥Q WRQDVEQB- k)/(L+ k)

WURQU=%P0KN/nf; 1= % 0 & 300 kN/nf.

Gi§L W KBR WD = 30°.

b) iQJ ®X6 X K IE2X200-50 = 150 kN/rf

Gi§L WK MFRDCFR=450kN/"f GR VY 6BEQUE®W NKL P X BI0SKELKR¥L O
% = 300 kN/ns.
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1S 10Q athi 2006

Cau l:
D 74QW K¢S WKOP yiQJ
ChiA XjIG Jar® J W&ICS=H ©chiA XayGRS yO W

HE VO WKOP W¥ILé(§6\'thZkV(L]5\\B7©lWE}Tk12\I=k1+mz,WURQJ yy— P N
ki)/H
DEQJ WKOP TXD ] YBLthUDGLHQW L ]
GNL WU G@nWa®¥OMU JUDGLH@W FKXQiE G K m ki 3aWwwhd DarP
H = H3ih
0
v = L.Lkws i(z).k(z) =%[k1 + mz]
hayl.kwk,ldimzzdh

LO\ WtFK SKkaj@DLWé:llﬂklwng/ iy
WKD\ + +0W DFy m

k, - k, k1
WSH— K kl) j{l% .H |n§<1 Oii)/:l
_k Kk

In&;
a@ 1

E 74QU K¢S WKOP QJD Q R FEHIAKE &' PF BIWQ & D X nBgu @d§ 1y
t¥L FiF OBSasetzk(mg\th©PG[§\uQm BUDGLHWQW+Q WOF WKOP W¥L
& v(z) = 1.k(2) ——k1 mz

TUQmX)gGQrd WK©Ian'ﬁ\'XEFI</\E'5i?\B(s,GéO
q= 3—(k1 mz)dz_—% m_22 = Lkui

Gi§L W WWFDQIFmW-,N%

Cau 2: Xétcanu QiYW O QJ WKC FynimAAUYQJ E QK
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,b/|

I3m b }

JEFRV 1 :FRV 7 :VI#@b 5 1wJ3
Cécph§Q OCBE=E,(domaidOF yDQJ 4 WU¥QJ WKiL FkQ EpuQJ
HEO D & andRQ WU
FS:B NtgtM bc W.cosBgM bc Zcos BgM c
T T Wsin E Zcos Bin E
Thay b =28 =18kN/nt;z=3m;c =10 kN/fMta & Fs = 1.576
E 7@ K¢S PiL B PYVR QJIGMBRMF WiF GRQI\ © QJiWIOGF
QfF KBrih hekb FkQ EnQJy ]BR.VEF R¥ ¢bz.cod lamgi§P PD ¥ g8 PY
m6F yY aQ WR
FS:B (N Uygh bc_ o «tgh
T T J, tgE

=0.512

Cau 3:
a)HE VO PRGWR RL FK§\ yownghO ®® ERQONLRJ [iF yIQK WKHR

b*;—%o WURQJ Gnadient the\ O®Rg BOP @JFOrQ yO KKL nRFW aQPiF
QRAF P WURQIMKFONIK{MN UQ WKOW TXD ORS FXYL VOL WD F
-chiAXjIG yar®J WKOP / P
-tUQ W K @iVFiF ¥ 9V (B+2) = 2m
L HA=0.4
Fs=10/4=25
b) T¥L WKAaL Wi Q\PK MPENKG BF RRFOFI¥ L W hdRa@(t) iQJ YRL JUMDEGLHQW
tho parhd L w & W) 4 :(t).
SauthaL JLDQ GH¥F MBFR@J KO hi ®B Bk ENDWNOD JnF G 4F.dh.
/M QJINEF jQVY §mkP UD QJRELP Y§ UWYox@khoBWthal JLDP yy 7D F
S Km k P éwhji Q ¢ Q InQF
dQ =-F.dh = [ — F.k.i(t)]dt
WURQY YOmMEQINK~W Fé&B [ 208/h.

Fdh 5F.dh 5d4Fk 5q, Fkh!

dt= = = _
Fr® o h(t)) q (4Fk 5q) Fkh®) k 4Fk 5q, Fkh

Tich phan hal\A Wi W ¥jR@ > @ WURQJIILY @AW KEe EKO K
moéng tatP yoF 7 JLa
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Cau 4:

a) 3Q VI QKWW U
Apl6F y©Wn@Mf\/(%LKaW W U R Q J=of(45° — 32) = 1/3.

L6F FKOQW DR JxPABP GitW@ KY EX FP AQyJa @/dn

5 1WJEF WURQJN®@ITIQ MMl % 7 & 30 W QVEQW
N=[3.1+1(H1)] »x .1.(H1)=(H1).45+75

R = [45(H @ +eJ/

HE VO DQWEMREK-QJ WKHEEA f4pH , 3Ot ¢ be

EKa.IHZ
VBL )V JLEL WKHR + WB §
b) Gigsh yi\ Py@QgFyPa UBMIEWRKWKOD PyQ yLAX NLEQ ) QJ NK
waQ Jj YW VA WKD\ yUL
17 > b).Jr(H1).1] n 0E - + 1 NQ
ThanhphQ JL6 UQ yIQK 5F 1EVB R5 0
WURQ@B yWNtJ/ GE M[ @ (H- +c]
R R 'R 'R
Fs=— 1
E E E

a a a

VRL + FKR )WR/E=05816bA U¥QQ Pa Wh=Qr17m.

Cau 5:
a)SiF FKIX WEL FéD QAQ yOWgV pE2NKL11BI2PKPA. §SELQW DR ®J SR
nAQ $=925kPa

HE vO anesmfﬁi 11822
p

=1.278
5

Fs=1.278>1.2nAQ UQ yI1QK S

b)LRS yOW VpW FROFNAYW/QKK WKW R GR yy yY FO NoAgthiWtQ K WK
8 : y 40° N

U=1-—e" =055 Gi§L WK 1 GR P
s SL WKLY K

NAX FRL J«Q y~QJ QAQ &PWWK&XL IO DNA W Sthall I\ HiQ FAQR KW K L
9y FO NAW FéD QA Q@ =¥MB3W alL VA OQ P
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iS iOaWKL O P
Caul D ;iFQK FiF nipkhdWgy@wW FéD yoOWw
OL YRL P X WKt Q Jah heQ& ! GFJ BVidg@W/ 0OW Ko X KLE X
% =100
14 = 100 + 145 = 245
Goc ngheng cé D P»W SKi KR#k ¥R YI8mQekhi m» W SK-QJ QuimhQJDQJ
am» Wink&hl X, GR Yy

=45 32=54-3=18. Ti yLAX NLEQ FkQ W—ﬁ_—% Kek @/
[V, 2c/tgm

gi§L WKHRTFT RMMD N3D ,
OL YRL P X WKi WKt QJKLEP WKG&F KLEQ QpQ PYW FKLAY

W K R i, @% 3—§O=160 kPa.

Chi Fy KDY PKKt Q hiE BPKPB FEKIE Q@ WR yy FKI piF Fi® Kyri\Qu
khang W VI=X8"% ¢’ = 20.18 kPa va,c 160 kPa.

b) Xac yIQK iS @®d&FF O U UiQghiN R LP WKK WaKhi Y

M~ X VO *NLMF @IF WU QJ NKL RUugtEdi:SKi KR¥L

T1= % —uxy=320—uy 3= k—Ux=0—Uyy

Thay vao biC X WCRGH VR I3=18"vac' =20.18gi§ L W K WM OF X -295.66 kPa

M™X WKhFyWKt Che& tHEPYyW 88 YRL iS O8F EXNID &KIRVDL JLD
iQJ VXD N 3 D aM&Y L $tki¥o chA y Xy @ cod ¢= 16’ va 3, GR yy WD Fy
4 = 520 kPa vak = 200 kPa.7 mk QUQWm WEIrQVKHReX M DOBF QU UUQJ N
m~ X ET SKiu&-R566 kPa.

Cau2 D 7tQ&JAFnB\L&kveho 1M yOW NKDig FVRiIF NKL y«P QpQ

G N Lne@ JnfF éWi Kao cho 1hyoWo® ¢ Fy WKC y«P FK»yQQadgEtyi W UK
thanh ,= ;1 ®.TrNQdrQkrgkhdé & D yOW NK{QJ WKD\ yUL

L= — 1 “
1w 1w,

b= ™ o=, = % W 062
1w 1w

E 7tQXQQri©OVWenWwdQ QKK DL WKIiF

TTNQATtQJIrQlL NKOWYNKL y«P QpQ@ yAD55 (T/mM) O

GNL WKC WtFK ckQWF RRyCEK LV D X V& V. FKQWtQJ FiF K¥W yow N
W K Dtay Vi = V. « = 1.55 nd

«=trN Q dt Q Jerld khd & Dy © WenW,& 1Q—‘K—L:1.5T/n‘?
W

V = 1.55/1.5 = 1.033fh
Cau3:a)TnhhE VO WKOP FéD jovmdAQ@WRHR O

T¥L NKR8QJ FiFK U NC WRIFW¥KP RIUBQ @ OfF YIK @ % QKm QKDX

chocg8 KDL OB Edn@edithorP yiQJ
/mX @ WKOBhTEBAKJ NtQK U FKLAX FDR K
g=0q+ q2:V1.F1+V2.F2:kl.i.(h—h” CEl'kz.ih” E

T  r&(h-hy) + khy] %

trRQJ yy

G OMEQAMVKOP TXD ORBtGWIWKI QKOW Y

v, w=v+Q WOF WKOP TXD WiQJ ORS

Fi, R=diEQ WRBMK FéD GEQJ WKOPAWBBRQJ yOW ORS Y

ki, kk=hE VO WKOP F&DIREOW=-MIB;S Y
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hi =chiAXay&éD ORS yOW MiKi K
dr 2¢
R(h h,) hmk @

Toq
. 28 qh h)’
In(r)|’ (flff 2) h

o
r2
oo )

2 S %hZ hII )2 (hl hII )2 °
« 2 hII m(hZ I‘]1) i}‘l

n=15p=50h=4+2.6=6.61=4+3.2=7.2
o - 01916
1

174 2.4m
E 78 K¢S QAQ yxQJ, 6K @Ws0/phit = KO? m*/s ta cl

= 10" GO _ 5 046 x16 mis
2x314(7.2° 6.6°)12

h
o2

mh

1 »

—

Cau4:a) TinhvavA ELCX yx i3QQ&HBIyEOW O

'R EKP KongMhe® Wi % VAQ & YRIHIE DBIHQWDLIS O6F MRE\ VY
xuOQJ SKtmAQDXyR¥Q WAQY O SKiIBFMIQh YyR¥Q '&

a VD QW QJ VXOW K6X KLEX

t¥L YyLCPY %6 z=18x2 =36 kPa

t¥E@ ' 19 ' '(Bl+(z-zs)( yoio) =36+ (9 2)(11 + 10/13) = 118.4 kPa
3 Kt D RWrdhg J

t¥L 'I(D) =(z-2z)( yoi o) = (9—3)(11-10/13) = 61.4 kPa

HE VO iS O&FyyYQW tFi@5 — 32)=0.271;

HE VO iS O8F y@WgHEy YR)E 3.69

ApldF yOWRAQIX W

-t¥L % S %IB)=.0.271x36 = 9.76 kPa

-t¥L ' S ' '(D)=0.271x118.4 = 32.09 kPa

ApldF ET yYWRQRMaU

-t¥L ' S Kp ID’) =3.69x61.4 = 226.67 kPa

Ap 16 Fn@F W-Qié @D XV WD)'= 10 = 70 kPa;

Ap 16 Fn@F W B RnWQU W ¥(D’) = 6x 10 = 60 kPa.

BIiCX §XI6FrQ QW Fy Gm@k v@kK

BIiCX y46iFQ QW PDC Pw
1
Pw T R e e
< P>
Ps Ps P, Pa
60 , 22¢€ ] S 32 I C
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b) TNhUQ yIQK EWOTXND@K
HE VO UQ yIiQK Flf\—/léQJ O+W )V
|

WURQUJ;$yd thengd UQ yIQK GR AWK IR y@X EEA 4pNoFIn®F
WREME\QJ KX\ yYQJ

Mi=mé mengaytW GR iS jO@#F yWOoRAQW Jk\ UD

GiO WUT FOF XjcglO§pWD FK~QJ VR YRL YyLCP '

P1=9.76 (KN/m); 2= 23/3(m) P, = 68.29; 2=7/2;P3=78.14; 3= 7/3;P,=245; 2 =7/3;
Ps=679.5,2=2P;=180; =2 Fs =1.228

Cau 5: a) Tinh chiA XayGaing qué nén:
NAQ FKiX WS§L ntyipNI30 kPpt@nyMal JLDQ Q P 1QJ VXOW KX Kl
thal YLCPLA&HWE WKHR ELQMX)WESK WDK W PR (50 kPg;

ES
u (t, z):ﬂsin§—3 e ‘r
S @ht
h=chiAXjIG ar®J W KRFW KQ P

C,=hE VO FO H\AR)N:&—%D: 5x10%m?/s
a,

TYL W Nes %t 7 0.175 ta 6 exp( §TV)= 0.649

u(z) = 124 sin(0.523z) I(z ) = 150— 124sin(0.523z) = 150(4 0.827sin(0.523z))

'mBtac dé QJ FéD W §L MHUPNQUOKPE@QR WHW yy FKIX iQJ VXBW GR
YW TXi MgB DI HWIN@qua 8L Y WrgKuatS§L [iF yTIQK WilAAAX NLE
100 hay 150(% 0.827 sin(0.523z)) = 100
Gi§sL WKHRF WD $UFVLQ P
V £\ FKRAajRnguanénvA F§ Kdla 15K,

x WKI SERQY¥EOWQ P Yj Y*QJ TXi Qpfdv@Km WUrQ K

P

¢¢\L¢¢¢\L 100 150

19 N3D

z (m)
E 7tQ/KO~QRIWK VDX NKL [k\ifB:dQJ F{QJ WU
Sau khidd W&E¥y W6 Q dng tinh, ©thC FRL SK«Q iQiE X XEWE KX B GR JL
t§L ONKLHAS WD VY O~Q BRAFHREQHI WQJ YRL iQJ VXONWW¥KO6X K
(ph« QnKcong) 4F QK WKHR F{QJ WUIiF
S=a [ E0.237m

3
WURQJ y¥00 1501 0.827sin(0.5237)) @= 118.5

0.6
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A 7KL iBankaWKL Q1@

Caul MYW @R&Ehva tinhthO P W B@ISMGUP L ORS FywWdmWaKiferakQJ FXY L

sOL FKiitF Fy iS OQJ YR iS y»W WEL yiQK W « Q&h mXW Ly © @hW&K i@

MBFNMRF QJ«P WURQJ ORS2mh.iQAcki F i\@B-W kjuGgvdnh cé D&cAR S y O QK

sau.

LRS @W Fervkhd MR F QJ«PL6 kN/nf  Gnh P 6rfiR ) Q J %, 19 kN/nt

LRS yOW VpW=2.

a) ;iF JOQK iQJ VXOW K6X KLEX W¥L yLCP $ a4 yY VKX P NC Wi

b) ;iF VQK iSQ@W KoOX KLEX W¥bRBF NKULRIGIOB&EQQ FXYL VOL JLEP
Q/F a3 P»W yOW P

c) TURQAXYNLEQ E Fy WKC WKI¥R XK YAQ BINRWEHRORY WajwoqVv JR 6
ymF UQ VIQK yi\ KO WMREs KE2\( hamh@ aWRmF FK3Q JL6 i\ KO C
NK{QJ RyFa¥md TXD @@ KéD O8F GtQK Fé&D yow

iS iQ

a) —VOL YRL Vyuo-Wo \ip&Y/(1 +e)=10(2.7 + 1.1)/(1 + 1.1) = 18.1 kR/m

iQJ VXOW WIFQX M/ ¥2x$9 + 6 x18.1 = 178.6 kN/m

Ap16Fn®FU UUQJ W¥L yiOXx MEROKNM X

T¥L yi\ ORS=\3"W + 1X) x 10 = 190 kN/m

T¥L $a= (RO + 190)/2 = 105 kN/Mm

iQJ VXOW KoéX KA)E X78)6¥ 10%= 73.6 kN/rh

b) ApI6F n@F WURQJ W «@richoGh6 FIn@F W/ LRIRSQYOW VpW JLEP WKHF
nayx§\ UD WKHR WKAL JLDQ

T¥L WKAaLyydsgPWEBD\ yUL WBh4 X iHQLIE X XWMPRAQ F K/@IBL VOKID\ YW D Fy

1 (A)=73.6 kN/nf; KhithaL JLDQ yé ORRF y$\ @RS Q/ p W=F2 94 7y Wd =X

90 kN/nf .

Apl6Fn®F OU UU QF (A0¥I90y2 X55

iQJ VXOW Ko6X KA)E X78)6¥ B5% 128.6 kN/rh

c) GNL FKL-AXIaW Ehik XayGRS § © Wn MAWS R § LaW KXDNR E Q

16 H)dw ;5
90

H = 16- (1.2 x 90 )/181= 10m

Cau 2. a) Hiy xaF FQK Y+Q W O BnyMhCeoF F@ Dy i@ K T X Bi ngldifwp VW iy QB OWW U

QKK Bmyk\ %LAW UpQJ SK&®.38m s VEOQWKIG K %5k On/y @GWE N

sO UUQJ Fé&D8ymQ H,AF= 0.19n; k; = 0.5 cm/s vae= 0.6.

b) Cho ruQJ yOW Fiyxx QWY Edhd@abuQJ N.H&y xac yiQK iQJ VX®WWUQ

SUOW KO6X KLEXAVYL P»W $
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N
?
2m
Ph«Q
Ph«Q
iS iQ

a) Dong th© P §\ U BR IGERIKIE F K FiR WH © 6m, qua pk Q G fiL * U D G\aH@GaWhe,Q
,, ®bh *UDGLAIGWSKmMR&IVV K FK\WSKO D P
- SKmkQRIliévie F 1 =T hay A.vi = Aj.v; hay A.lik = Ay.lz.ky
- tUQJI WUQ WKGM NK{QIH payly L, +1, &, G
Gi§L WKHIRF1WIDL¥ 4
+V+Q WOF WKOP EXRISK(R/s)l-vVEQ WOF WHPIROPED G Y Q Y H
=1x1.8/0.8=2.25cm/s
+V+Q WOF WKOP ;=4X 0BK2@cmisy W+ Q WOF WK3F Y [
b) 1QJ VXOW IWH QI 2x10+2x 20 =60kN/m
ChN Q P»CNam&MSS: ¢y WRE WUQJ WY PH»Wo % GCGRWME WUQJI WXL P»)\
sAao
+ $ + % H, = m2:4x1:4(m)
CYWRE W KA AN KL % P GRWHBGFIS WAL $
hw (A) = H(A) —h(A) =4-2 =2 (m)
Ap I8 F n@F W-¥A: &(A) = hy(A) X =20 (kN/nf)
iQJ VXOW Ko X— L EXYVS¥lu $40 kN/m.
(COthC [iF yIQK 1QJIhNEXOWNKIBKQJI FiFKIVBX'+io ] WURQJ YyVkB|
k CiWP» W K/EXWI(20- 10 + 1 x 10) x 2 = 40 kN/fn
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A WKLSYiQaNVKL Q1P
Caul 1D W«QJ JIJxP OR SayHimVnuko¥aRy IBASK § Gy BmWa KA W Vit K«@J O i
phong héachD B F Fy iS 1A QU «P W UR QB LORSWE y@KNEBm; cY WiRE i S
trongt«QJ yi SKRQIJKQYPWDHRW P &RR WUWURDDH ORS yOW FiR/IFFy C(
Fy iS EfQL Gm
a) Hay giSLioWt¥¢ L VBERF QVURQJ ORS FiW WNKED JYGKIGRIK FDQ M/ B § © W
OLrQ TAD @ HE@BYRD
b) TINQitQJlérngcé D FewmsWUNRF QJ &Pl kN/mf (b P 6B ) Q JgnB 20.4
KN/m* trNQat QJerg e D § © \B =\2@ WN/n?. Hay tinhvavA ELCX yx iQJ VXOW WU
ho X KLEKIBFMF OU UUQJ WKHR DWW VIKAQNYD \WOi RFS» Wi @ J VK B Q/ID K|
-E WURRKRINLIEQ EDQ y«X
-E WURQINJKPQKEW OpF n@FOWURQJ W«QJ Vi SKRQJ KyF JL§
xuOQIRE P»W yOW P WORFRQWUNRQIPHEV FiW Y Q JL6 NK{QJ yUL
c)HE WKE&NQI FK3 Q-y@®M¥ ngF F3P [XOQJ VAQ W Aah Fai\haD@® Sny pong. W K
HO R VKXFMWKOF KLE@Gn@dioDIiKPLQK yao tORXyP NK{QJ Jkt QD K
E«QJ VO jIR WURQINJLLEQ niyF KXI QP Fy iS & FkX E oadiulQ R&Eth/ O D
chiAXaX yjRawao nhieu. ® TXD PD ViwW Ja®Dd FOW YRL W
Gi+L
a)Sg G- Fy MIQIQQWQR WUGR WpW Fy *UDGLHQW WKo\ OyF EDQ ¥
EDQXyf@gF WURQJ OcS FiW B§FQRX[Q M3 RA dadd WidK JL wD ay Q QK
Vil B Voo, il X aglcS Vapdm, &y F MOF WURQJ OcS FiW ]Q ySQK FK~«
yikF *UDGLHQW WKo\ OyFamB 8%/X FoD y-W VpW O
bl)t)L ] 1=0;u=0; 1=0;
t)L ] 1=2x16=32kPa; u=0; 1= 1-u=32kPa;
t)L ] 1=2x16+2x204=7 N3D X [ N-8 B 5218%Pa; 1
t)L ] 1=728+8x22=248. N3D X [ N-AD- 68.8 kPal
b2) CaWhicE iS JL+P P Jk\ UDyWyWiQA WPURQ® OcS y-W VpW BEQN y/)>
hk Sapphan bOW KDL WKelL yLKP NKiF QKDX QJDitFv D&Xsa KHinky Vy
y-W yy ]Q icSQWy GVKD\ y]L yy

1JD\ VDX NKL WEDWX-W KwX KLY WHRQY y-W VpW FK

tyL ] 1 X'=0; 1

L] 1 [ N3D X —u=33kPal

t)L ] 1=2x16+2x204=7 N3D X [ N-8 B 5218kPa; 1
tYL ] 1=728+8x22=2488kP X [ N 3-bu =5§.8 kPa;
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Phan HxQJ 4XkQ A WKKRQJ G~ Q 2 OKPKBH FF GW
+KhinlQ yy ]1Q ¥ySQK
tyL 1 1 X =01
t)L ] 1 [ N3D X -u=232JkPal
t)L ] 1=2x16+2x204=7 N3D X [ N-8 B 5218%Pa; 1

t)L ] 1=728+8x22=248.8kR; u=10x10=100kPal | -1 =148.8 kPa;
[ WKS gQJ VX-WikhwE5)QJ QK
) GUL FKLIXoWKX@#B @), g+ Vu YloGKkF WKYyF KLOQ yAWXDKKGW O
su-W W]QJ W)Layi\ OcS VE O
1= 22 x (12— H)(kPa)
AplyF @iF g yi\akKy O
u=10x10 =100 (kPa)
Gi+L ®ikQ Jniv22(12- + WKHRK#F WD yii P
H=7.45m>hl=4mclgQJ WW JX+ WIr@ Oj y~QJ
VclL KO Vah B e 1\ RchiXVkX yjR GOPQB&Ri S Bnky U
22 (12—H) = 100 x 1.25
HayH =6.32 m
Cau2 1JalL WD BUERAtEY WUNQBFQPQ WURBIRSWW Gj\ P RIKOD G
t«Qdt haday HQK Y O~Q FéD W«QJ ¥ pommisxu 4 thakg @ 27&8mm. Yéu
c« X
D ;iHQK yY O~Q UQ yiQK FéD ORS VpW
E ;iFGK KE VO WKOP N FéD ORS VpW

p =150 kP«

Gi+L
AGULVWMS OjayO~Q W)L WKie U, VLK Py FY NGM QYU 7D Fy
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.S S
_Ul U2
WURQJ vy @~QyFoD OcS VpW
LS
Y
g2 UZ
) 8
ApdmQJ FKR FY NG ke Ghk\® FWLDXFW?G
S 1 ke™
taCU.S2 1 keN2

WURQJ=PN; 22N Vit, = 2t; vak = 8/F=0.81

Thay $= 200mm; $= 250mm ta 6: S/S,=0.7174

1-ke™=0.71741 - ke ")

Gi+L WRMWRKFA™N H G RU§y1-0.81x 0.697 = 0.435

S = S/U; = 200/0.435 =460mm.

b)HO VY WK-P FoD y-W WtQKM/KHR F{QJ WKgqF N &
V¢ Ly 2/ thang e" = 0.697 hay N = 0.361

C
Ts ELKX WI%;-E—‘Z’UVCL FKELXe®JI WHKERFW Q P

~ ANR .
tacd C, = St =79 Q P
S
m, = m =5.1X0*m/kN : N 7.9x51x10x10=0.04 P Q P
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