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T6MTAT 
Cit lit mQt lo<.~i kho<lng sl\.n cO giJ. trj trong ng:'mh x<iy dt;ing. Vi~c 
khai th<ic cat dii gfty ra nhii!u VJ.l s;;tt ld nghifm trQng. T<ic dQng 
ci'm vi~c khai th.ic cit t6'i h~ sO an to<'tn bd s6ng phiii duqc xem 

xet d~c bi¢t. Nghifn ctlu <'mh hLIOng cU.a khai th<ic cat ttJi h~ s6 
an toim tU d6 ]lja chQn slj thay dOi dja hinh lOng sOng phl1 hqp 

dUng dC linh M s6 an toan, Fs v:'t kh6i ltlcJng khai th<ic dt. Ben 
qmh dO, vi~c xftc djnh sUe kh3.ng tit kh6ng tho<it nll&c vii 

ph liang phJ.p tfnh h~ s6 an to.ln Fs ciing dUgc xem xet. 
Til khOa: Khai th:ic c<it. 

ABSTRACT 
Sand is a valuable mineral in the construction industry. Sand 

mining has caused serious landslides. The impact of sand 

extraction on the river bank safety factor should be considered 

in particular. Study the impact of sand mining on the safety 

factor from in order to select appropriate riverbed topographic 

variety to calculate the safety factor, Fs and sand mining 

volumes. In addition, the determination of the undrained 

cutting resistance and the method of calculating the Fs safety 

factor are also considered. 
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1. GICII THI~U 
Vi~c khai thac cat da lay di mOt luctng ctit I On da trO nen phO bien tren 

ctic sOng 0 nu"Oc ta. Vi~c khai th<k cat mang m¢t s6t d~c dil~m nhu" sau: 
dio~n ra thea mUa, thea chit:u dili va chit:u rOng s6ng. Ngily nay, vi~c khai 
thiic cat dien ra m¢t ctich ph(fc t~p vil kh6 kiEim so<it. Do d6 yeu cilu ve 
kiEim so<it khoiing m\fc nu"6"c, chieu sau c\fc h\ln v!l g6c d6c cue han phili 
dam bilo nghiem ng~t. 

Vf: mat khai thilc ctit c.§.n phtii m6 ph6ng s\f thay d6i dja hinh lOng 
s6ng v!l tfnh ta<in kh6i lu"qng khai thk Ti€u chuan ella cac qu6c gia da 
ae c~p den h~ s6 an toiln cho mtii d6c. Ctic nhil khoa hoc tren the giOi 
cilng c6 rilt nhif:u nghien cUu lien quan aen ttic d¢ng cUa khai th<ic cat 
Uti l1ia hlnh b6' s6ng. m¢t s6 c6ng trlnh ti€u bieu: D. Millet (2011) [1]; D. 
Padmalal (2008) [2]; Luo et al (2007) [3]. 

GeoStudio· m¢t chuang trlnh thliang m\li kha ph6 bien trong phan 
tich ciic bili toiin lien quan oen dia k}i thu~t chUa d\fng ciich tfnh thea ciic 
ttic giil. M6i tiic giil th6a m<in ciic dieu ki~n din biing kh<ic nhau. Vi~c 
nghi€n cli'u s\fthay d6i dja hinh lOng sOng, nh~m tim ra slfthay d6i ('!ia 
hinh lOng s6ng phU hctp, giUp tfnh to<in h~ s6 an tailn Fs v!l kh6i llfqng 
khai thtic ciit. 

2. LlfA CHQN PHliONG PHAP TINH H~ S6 AN TOAN Fs 
2.1 Phuong phcip can bang giOi h<;~n 
Thea tieu chu.:ln FHWA-NHI-06-088 cUa MY d€ xu.!it bOi Naresh et 

a/. 2006. Tr€n n€n d.!it y€u thOng thl16'ng x.:ly ra khi ke b! IUn xu6ng, d.!it 
vUng iinh hliOng xung quanh tr6i. 
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"'"" 18.65 ~ 
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:::: tr! nguy h!~m nhat d 
phan tfch. 

Kit lu,n: SU d1,1ng phU'Ong ph.ip Spencer dl! ph1in tlch nghl~n cW. 
Kit qu.i n.!iy phU hQ'p v61 nghll!n cU'u ella E.Spencer 1967 v~ cung tn.tgt 
trOn trong ph.lin tlch 6n (fjnh mAl d6c 

2.2 Ph!JO'ng phip ph1in tU'hU'u h~n 
Dl tfnh to<ln h~ s6 an totm ta chi dn tinh totin U'ng suSt·bil!n d~ng 

v61 C-(JI gliim d;in thl s6111Q'ng c<lc phan t6 deo tang dAn (bAng each chla 
c-cp cho k) va d~n t61 ch6 m;U Clft d6c m3t 6n Cljnh khi chuy~n vj cUa dil!m 
kh<lo sAt tren m~t m.ii d6c t1ing m~.nh. H~ s6 an to!ln cUa mar dSt ra h~ s6 
k 111m cho chuyl!n vj ella m~t mar d!t tang vO cUng ran. 

/"·-----
/ ---------

cyntrol point --,~:.:-"---r--, 

' ' ' ' ' ' 

Klnh 2: MO hlnh trong PP Ph.!n Til HW f4n 
- Phuong ph<lp c-<p gi.lim 

Fs= ,,_ ,_ 
Bilng 2: 1:1~ s6 Fs ella cac PP trona PP PMn Tll HCru Han 
Pht111ng L-40 m 

philp Hlml Fs 
~ U35 

Tr n rue 
14

·
56 

2.131 

~ 18.65 1.933 
Tr n IUc 2.072 
- TCI Bang 2 cho thl!y phuong phap ~cho k~t qull h~ s6 Fs thl!p nh.!t. 

D~ thlt!n vi! an tO<'In trong tlnh toan chQn gill tr! nguy hl~m nhl!t d~ phtin 
tic h. 

Ke"t lu,n: 5lt dvng ph !.long phap ~ trong tlnh toan 
2.3llfa cht;~n phUO'ng ph8p tlnh ht sO an toln Fs 
Bing 3: H s6 Fs ella PP Spencer vii PP ~ 
PhiiO'ng l 40m 

phiip H(m) 

Ko 
1456 s ncer 

Ko 
18.65 s ncer 

,, 
2.235 
2.307 
1.933 
1.803 

- Tu SAng 3 chothl!y ph !.long phap Spencer cho k~t qull h~ s6 Fs th.'lp 
nhl!t. £)~ thit!n vi! an tolln trong tlnh te>an chQn gill tri nguy hi~m nhl!t d~ 
ph!'ln tlch. 

soj~1m11 04.2017 

' 

- Hal phtJong phl!p trt!n dU'a ra k€t quA tu-ong dtJang, phtJOng ph~p 
Spencer don gi~n trong y~u t6 d~u vllo vii phuong phllp phlln tlch. Han 
nUa phttang pMp nlly dem 1;:~1 dl nhln trVc quan cho ngi.IOi kY SU'. 

Klt lu~n: Slt dvng ph !.long ph.1p Spencer trong tfnh to.1n 
3. PHAN TfCH BAt TOAN 
3.1 Ly'a ch9n d;:~ng thay d61 d!a hlnh 
SUdvng d!a chl!t Vinh long 
Dieu ki~n l=40 m, H=lO m, WL=Qm vllli.H=4.S6m. 
5fr dvng 2 phliOng pMp: PP Spencer vii PP ~de xac d!nh h~ s6 an 

tO<'In 6n d[nh bO s6ng. 

+D;:~ng 1: H;:~IOng s6ng thay d6i theo huttng vuOng g6c. 

+D;:~ng 2: H;:~IOng s6ng thay d6i theo hll6'ng tling d<) d&. 
DI.IOng cong mllu d6 Ill kfch thuttc vii hlnh d;:~ng cung trtJQt trong 
I 

Ilk ban d!u b.!.ng PP Spenc~r (FS=3.175) 

PP Spern:tr (Fs:1.716) 

5: K~ s6 an tNn va cung tn/QI t~ hllmg Ung ~~~ d6c b.lng PP ~m~r (h=2.192) 
Bing 4: BAng k€t null so ~nh h~ s6 Fs 

PhUong phip 
CBGH PTHH ,, b.Fs% 

ban d3u 3.275 3.295 0.61 
ha vu6n "' 2.726 2.457 -10.95 
tang dl)d& 2.292 2.437 5.95 

- Nh~n xc!t. 
H~ s6 an toll:n ban d3u cUa 2 PP: PP 5pencervll PP ~Ill g~n Mng nhau. 



Hi! tOng sOng thea phuong ph.tip t.Jng dl) d6c nguy ht~m han h{l 
vu6ng g6c v.ll m6 ph6ng g~n thl,fc tE hon. 

Kfch thiJOc v.ll hlnh di!ng cung tn.rqt trong PP Ko g~n g16ng v6i PP 
Spencer. 

K~t lu,n: Slt dyng dja hlnh thay d6i theo hll6ng ting g6c d6c. 
3.2 X6c (fjnh sU'c kh8ng cAt kh6ng tho6t nll6'c trong phln tlch &n 

(fjnh 
• Tlf thf nghi~m c.1t c~nh hi~n triiOng: 
- Theo U~u chu~n ASTM 02573, s(tc kh~ng c~t khOng tho~t nUOc 

sOngS.. dtll;Jc l.'l:ytitthf nght~m c~t dnh hl~n trUOng ph!! I duqc dl~u chlnh 
theo ml)t h~ s6 kinh nghi~m Jh vOi gi~ tr! s .... v.ll gl~ tr! nay mOl dllil v3o 

tlnh toan6n djnh. V61 Su = flvSufv 
• SUe kMng c~t kh6ng tho~t nUOc sU dyng chi s6 Pt. 
- Theo Worth and Houlsby 1985 gl~ tr! sUe kh.ting .dt kh6ng tho~t 

nu6c sOng S. dU~;tc cho bOi: 

~:.0.129+0.0043SP1 
o, 

• SUe kh.ting cAt kh6ng th~t nuOc sU dyng thf nghi~m dt d.'l:t trl,fc 
ti~p trong phOng 

T{ll dl) sau z trong d.'l:t: 

S.(DS)=o..,t!}IP+C 

• So sAnh sUe kMng dt kh6ng th~t n110c s.tlnh tit chi s6 dOO PI v.ll 
thl nghl~m cAt d.1't trl,(c Mp, thl nghi~m cAt c~nh 

' 

Tinh Vlnh Long 

70 

-1:01 

...... C~tddt 

••••• A PI 

0 10 20 30 2 40 50 60 70 
Su suy dicn (kN/m2) 

Hlnh 6: BIEu l!6 biEu dibl S. wy diffi d S. c..lt c.lnh ~ <6 ChiM 

• B nq 5: Qi~ tri so s<ln h 
s.theo PI Sv cit d~t tnl'c tiE 

~ 

S6dltll u 
TY s6GTTB 

T)' s6 Rl 

T' s6COV 
- Tinh Troll Vmh 

50 

'E 40 z 
~30 

"' c 
1l20 

14 14 

0.828 0.404 

0.988 0.9« 

0.12 0.42 

• ··--1:01 . . . ' 

·illO , 
• • C!i.t dat 

• • A PI • "' 0 
0 20 40 60 

Su suy di~n (kl"Wm2) 
Klnh 7: Bik d6 biEu dibl S. wy dibl ~ S. c.lt tbh tlnh T r~ Vinh. 

-
-

Bing 6: Gl~ trl so sAnh 
S. theo PI S.. cAt da"t tr c tiE 

S6detlt u 11 11 
T' s6GTI8 0.958 0.611 
~6R1 0.988 0.944 

T' s6 COV 0.04 0.28 
• Nh~n xet 

+Tit bt!u d6 bl!u dl~n dUOng Su cho th.'l:y duOng Su trnh theo PI g~n 
sAt vO'i dUOng 1:01 

+ Tri s6 GTIB ella gi~ trj Su tlnh theo PI g.1n tl~m ~n b-Ang 1 han Su 
tlnh theo cAt d.1t tn,tc tl~p. N~n gi~ tri Su tlnh theo PI chinh de hem Su 
tlnh theo cAt d.1t trvc tte'p. 

+ Trj s6 R2 ella gi~ tr! Su trnh theo Plg.1n b3ng 1 hem gt~ tr! tlnh theo 
cAt d.1't trl,(c tie'p. Do d6 dl) biEn dl)ng clra c~c gi.i tr! Su tlnh theo PI dao 
dl)ng khOng nhl~u nl!n ke't qui! tin c~y han tfnh theo c3t dat trl,(c tie'p. 

+ Trj s6 COV clra S.. tfnh theo PI nh6 hem kht tfnh theo c3t d.1't trl,(c 
tie'p. DodO d¢ l~ch chuA:n ella c~c gi.i tr! trong S. tlnh theo PI nh6 han. Do 
d6 ke't qui! tlnh theo PI lin c~y hem. 
. : K(t lutn: ChQn PP tlnh tolln sUe kh~ng cAt Su theo PI 
. 4. TINH TOAN H~ S6CHO TINHVTNH LONG 

r 4.1 Oilu kl.n d!a chl't, thlly van 
_;-·~·- T ·-· ;" ........... t_ol.,._ 

\. A•PW.('""""""" ......,..,.,_ 

"-.,. 

. · .... .:...---
·­C'-"0.0...11. ..... 

Hlnh 8: 8.1~ d6 Wo s.lt rirng ~t I~ s6ng C6 Chibl - V'mh long 
Bi 7 X~ d' htl h h~t' d.1'tt~ 0 C6Ch"~ '!'1.9.: ' '" 0 ' '"' r ns~ ' 0 - . 

LO'pd!t 
Tfnh chA't Lbp dit 1 

'_., .. - ,, 
D!tdc1pa a sl!t m.llu 

-D~ctlnh 
set, c~t sAm den 

(Tr;;~ng tMt (Tr{lng 
nlta cltng) th~i ch~y) 

- Cht~u s3u:h (m) 0 + -2 -2 + -8 

- 0(1 !m t1,t nhi~n: W (%) 59.9 44.5 

- Dung trQng t1,t nhi~n: ., .. 
15.9 17.1 JgfcmJ) 

• 01) b~o hb<l: G (%) 97.5 96.9 

- GiO'i hiln chlly: Ll (%) 49.9 36.9 

- GiOi h\ln d~o: Pl (%) 29.8 21.8 

-Chi s6 dOO: PI(%) 20.1 15.1 

- G6c rna s<lt trong: q~ 2.4 4.2 

- Ll,fC ke't dlnh: c {kPa) 9.1 10.5 

Lbpd!t 
2 

D.1tbUn, 
a cat 

(Tri)ng 
tMi 
m~m) 

-8 + -30 

48.3 

16.7 

963 

43.1 

24.7 

18.4 

3.4 

11.2 

04.2017 '-11\U:Ihi.l\~81 



(•)l~q......~!<u(lhJ 

O!O.ffiOOZOIOO 

'" .. 
' .. . . 

\ .. 
'-: .. 

l$ -- .... " _ _. .. __ 
. . . . . . . 

• • 
' \ 

(b) lhhftd_<rur~Sullhl 

OlU...,fl!~IOO 

" .. L-=··~-""-----' 
Hlnll9: Klt qu.l aia slh: l:ll.lng c.lt l:h6ng tho.!! m/Oc sOng aia d.ft ~~ bao hba 

(a) Thi nghi~m c~t c:inh v~ {b) Thl nghl~m CPT 

5 

~ d 

.g 3 
EE ,-
~- >.2 
E ·t1 
~ c I 

£\::~""''":' ~caonhat 

-dinhlil 
:g 
"' 0 +---~--~---

18-0ct 6-May 22-Nov 10-Jtm 
Ngil.y (m/d/yy) 

Hlnh 10: 6i~ d6lho.!ng ml(C nl.f!S( s6ng tr~m Mi Th~n c.JO nhh.!t v.i th.!p nMt thto~y 
Nm2013 

Nh~n dt: KhoAng ml,tc mJOc: sOng dao 11<)ng W 0.8Sm d~n 4.S3m 
Klt lu,n: ChQn khoAng m1,1c nuOc sOng tU Om d~n 6 m. 
4.2 M6 phOng tfnh to.6n trllbng hQ"P chlla til 

+C:ic ~ rQng m:ii s6ng thayd6i l.li 20m, 40 m, 60 m v.li 90 m. 

+Chi~u sllu ban d.§u H=10 m. 

+MI/c nll6c sOng thay d6i tUO m (f~n 6 m 

+Phlldng ph:ip ph3n tlch : Phlldng ph:ip Spencer 

H 

821M11UJ&:f. 04.2017 

20 H 30 

4.0 (c) L= 60 m 

40 

- - Fs""l. 

~WL=O 

---WL=I 
-.-wL=-2 
---WL-=3 
-Q-WL~ 

~WL=S 

-D-WL9i 

- - Fs=l.l 

90 

quan h~ glLra chl~u sllu v.li h~ s6an to.lin Fs (Hlnh 
12) cho thfiy: 

+Khi chi~u sllu tang thl h¢ s6 an tot!n Fs glllm. 

+Khl khoAng mvc mJ6c s6ng Ung thl h~ s6an to.lin Fs gl:im. 

+Khl bi! rQng mill d6cglflmth1 h~ s6 an tot!n Fsgiflm. 
• K~t qufl H., Ung v6i c:ic l kh:ic nhau 



F~!~.~ 8: K~t qu~ H" ling vOI c.ic l khac nhau ella Tinh Vinh Long c6 
"; F>=l. 

Wl 
l=40m . l=90m 

2m !* 47. .ffi= 
Sm 
6m 

70 

50 

b 
:I: 
30 

10 

~ 10.00 29.59 
. 26.32 

0 2 WL 4 6 
Hlnh 13:Si~o16 H.ilngvdldclWcnhauCIU Tinh Vinhlong cO tAik=l.l 

41.64 

• can clfv/lo bl~u (16 quan h~ gl(ta chl~u sau eve h~n v.'t kho.'tng mvc 
mJOe sOng (Hlnh 13) cho th~y: 

+Khl cUng m¢1 kho.'tng mvc m./Oe sOng ni~u b~ r¢ng m.!ll d6c gl~m 
thl ehi~u sau eve h{ln gl.im. 

+Khi cUng m¢1 b~ r¢ng mill sOng nl~u kho.ing m1,1'c mJOc s6ng tAng 
thl ehl~u sau eve h{ln gi.im. 

• K~t qu.'t h~ s6 h<;1 (1¢ sau qtc h~n vOI de~ r¢ng 111<11 khilc nhau .. ng9: ,.., ~ UnQ v01 cac L khil ha · n hVr '" ucua " rnh Lonq1 "' I - - -.. Wl 
L-20m l=40m - l=tiOm L-90m 

Om 1.88 2.95 4.12 5.93 
1m 1.42 2.76 3.96 5.61 

2m 0.88 2.52 3.71 5.62 

3m 0.56 2.01 3.42 5.34 
4m 0.23 1.46 2.74 4.72 
Sm 0.00 0.98 1.96 3.86 
6m - 0.76 1.63 3.16 

6 

4 

• u 
0: 

2 

0 
0 2 WlA 6 

Hlnh 14: BiEu d6 Ra Ung vdl dt ll:h.!c nhau ni.J Tlnh V""mh long d"n./.1 cO t!i 

• can clfv.'to bi~u d6 quan h~ giCfa ehi~u sau eve h{ln v.!l kho.'tng mve 
m./Oe sOng (Hinh 14) cho th1iy: 

+Khl cling m¢1 kho.ing mve m.tOc sOng ni~u ~ r¢ng mili d6c gl.im 
thl h~ s6 h<;~ (1¢ sau eve h~n gi.im • 

+Khl eUng m¢t ~ r¢ng mili sOng ni~u kho.ing mve nU"Oe sOng t.'tng 
thl h~ s6 h<ii (1¢ sau eve h<;~n gl.'tm. 

' 

• K~t qu.i a., Lmg vOi deL khilc nhau ella Tinh Vinh Long ehU"a c6 till 
BAng 10: K~t quil a..Lmg v6"i cile Lkhilc nhau ella Tinh Vinh Long chU'a 

6 ... ' 
Wl 
..... 
Om 
1m 
2m 
3m 
4m 
Sm 
6m 

60 

• 
~ 

20 

0 
0 

. . --
L-20m 

55.21 

50.43 
43.25 

36.38 
31.66 

26.57 

-

.. 
L-40m l 60m l=90m 

44.64 4050 

43.21 39.56 

41.34 36.10 

37.Q1 36.38 

31.56 31.91 

26.33 26.25 
23.78 23.69 

--L=20m 

~:::w~.-L=40 m 
~L=60m 

-L=90m 

2 WL4 6 
Hlnh 15: BiEu 46 o. llng ¥11$ de l kMt: nhau dla llnh Vinb tong chllil c6 tii 

37.60 

37.11 
36.34 

35.15 

32.45 

28.36 
24.83 

• (lin e(f v.'to bi~U (16 quan h~ giCfa g6c d6c CI,IC h<i!n v.!l kho.ing my-c 
mJOc sOng (H'1nh 1 5) cho th1iy: 

+Khi kho.'tng mvc mJOc sOng tAng thl g6c d6c ey-e h<iin gi.im. 

+VOl Wl==3.Bm 1.!1 kho.ing my-c nllcX sOng eve h<;~n m/1 ~ (16 g6c d6c 
eve h<;~n khOng ph1,1 thu¢<: vao ~ r¢ng mill d6c. 

+Khi kho<lng mve m.tOc sOng nh6 han khoilng mvc mJOc sOng eve 
h<;~n vOI ~ r¢ng m<ll d6c tAng thl g6c d6c eve h<;~n giilm. 

+Khl kho.ing ml.,(e nU"Oc: sOng JOn hO'n kho.ing mve m./Oc sOng eve 
han v61 b~ r¢ng m<llthay 0'61 thl g6c d6c CI/C h<;~n khOng (16i. 

4.3 Ap d!!ng k~t quA nghi~n c!l'u 
• Kl~m tra h~ s6 an to.!ln bO' sOng hl~n Iii~ I 
Quy trinh xile (ljnh 

04.2017 M\\ll]llM'.l83 
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Tlm khoAng L gan nhM J 

Slr dvng bi~u Slr dvng bl~ 
d6 12a, b, c, d (1'0 4.31a, b, c, 

1an luQ'!. voi d 1an hrQ'l v&i 
L=20, 40, 60, 

II' 
L=20, 40, 60, 

' 90m 90m I 
I 
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I 

I - I: 
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N(li suy Fs thee L 

• Tfnh toa-;, kh6i l~q;g ';'aikh;.l 'thac - - - - - -
g_u~t~n~x,!c~!ll,h _________________ , 

... CD: Tilting s6 t~lu Wo Wl, l, Hkt1, 
Hkt, dja ch6t , bii trQng trQng 

Kh6ng 
lhOo 

Kiltm tra H ~10m, Wl~ m, 20 Chva llnh 
m:!!:L!30 m toan csuvc 
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4.4 Tlnh kh61 h/Q'ng dt khai thitc 

8 

COng thltc tfnh kh6i lttQ'ng c~t khal thi!c V = R
0 

xHx(B- 2xl) x 1 

Kf~m tra O'!~u ki~n 6n d!nh 

l;f (11, <f\,,)1"""11. cO ) 
--ll-\,= If (H.,, <H., <1-\,1)~1-\, :oH, -H,.,) __. V = ~ x(B-2xl)xl(l) 

If (H,. 0!: H,.,lthl:!n(H, =1-\.1 -_1),) 

4.5 Kl~m nghl~m k~t qu~ phin tlch'. 
B~nq 11: K~t qu.i M s6 an tolln cUa cac vu sat 10 

H l 
... - Wl I Thai gian Djadi6m 

fm) (m)_. .. 1m) 
,, 

23/01 xa An Blnh, 
36 61.2 3.75 1.048 

/2014 H. Long H6 

13/01 Kh6m6, 

12013 
35 77 4.66 1.073 

PhUOng 5 

19/05 Kh6m6, 

/2013 " 66 4.01 1.094 
PhUOng 5 



Gin cU vao Boing 11 he sO an toiln Fs ella ci\c v1,1 S<Jt 16' cho thily Gic 
Vl.JS(lt IOdiE!n ra khi h¢ s6 an to.!m Fs <1.1 

Bilng12: Ket quit tinh tocin khOi lu'ang cat 

Than cat B(m) Hkt(m) 
V(m3/m) 

V(m3/m) 
tham dO ·--

CC-TQ.1 580 4.18 2090.43 2090 

CC-TQ.2 880 3.67 2936.24 2936 

CC-TQ.3 580 3.33 1675.32 1665 

CC-TQ.4 780 7 1385.21 1400 

CC-TQ.S 580 4.42 2123.57 2210 

- . - . Can cuvao Boing12 Ket qua t1nh toan kho1 luqng cat so v<11 ket qua 
kh6i lu'qng tham dO cho th<'iy khOi lliO"ng tham dO vii tinh toiln g.!in b~ng 
nhau. 

S. KlhLUAN 
Vh~c tinh toim h¢ sO an toiln vll khOi lliO"ng cat khai thac Ill vi~c ciln 

thi€t vii quan trong, dieu d6 dam bilo d9 On d!nh cUa b0s6ng, cOng nhu' 
han ch€ S(lt 16 bO sOng. 

ThOng qua vi d1,1 phi a tren cho th§y phliO"ng ph<lp Spencer Ill phu'O"ng 
philp phU hqp d€ tinh toan h¢ sO an tolln Fs vii tinh sUe kh<lng dt kh6ng 
thoat nu'Oc So thea chls6 d€-o PI Iii phU hqp vOi k€t qua 5" tlithi nghi¢m 
eM c<lnh. 

ThOng qua bAng k€t qua h~ s6 an to an ella cac vv S(lt 10 tho thi'iy dia 
hlnh lOng sOng thay dOi thea hUOng t<lng d9 dOc Iii phU hqp dh~n bi€n 
l6ng sOng thl,{c t€!. 

ThOng qua bilng kli!t qui! tinh to <in kh6i luqng cat cho th§y c6ng thUc 
trnh toan kh6i Iuong cat Ill g<'in bang v6"i khOi Iuong cat th<im dO. 
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