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Trong nhitng nitm chng Mij cirn nude, ngodi céin ddy va cde
plirong lién khde, cin freo ciing i logi cdu dwoe iing dung ed
hi¢u quda cho cény cude dam biwo giao théng. Ciu Din ing va
ciu Kién An la hai cén o6 Lhiin d¢ lin d@ trny duny ol LEt
clin ndy. Ciin KEign An (hal ke ding malt cdu bitng gy san di ol

4 Y o 1 ar R . e . A
yeu cdu phal ndng cao clitt {irongy st dirny, con ey an g
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trwde diy hidt L€ mad cliw bing ban bé iong it thép. nhirny,
sau i phdd wir Wy kip (hivi do pin mong yew. mol i oF dod
ra lrong qua irink nghide cin 1o gidi quyti thery &8 ad edu
g0 biing mol lowi kel efu nhe nivrng tal oo chddl biveeng 160 hon,

-
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e the sit dung lduw dai dwee vd Hhyg (0f gl edn bd Ling il

thép biing ol lowd muat cian nhe hon.

Vién L thudl givo thony di kitn nghi siv dianyg mat el biiny
ban thep Dé tény lidn hop, fie gic ludn dndd dan nhicm nghién
cirn vin dé iy K60 gnd nghién ciu chi ré bin thép b ity
(idn hop o nhitng wa dism rif co bin nhe dé thi cang HEL dm
pat Lidu, trony leong mal ol nhe d8 gidé qugét cho eia Bin
Dang hhong cian tang cwdong kol ciin phiin duwdi o vin GET noguyin
tidu chafin éRBU LS, eon cau Kidn An o6 (he miing e L irany

nén dd dwece co sdosin xudtd chitp hein did pao st i, Tiie
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gractaign an dd ding whiviy KCE qud pghicn ciru e mini beoog
HEp Lhift ke chi et mat cdun Bin Bong vd lrwe (1p ohi d o i

LY

cong mal ciu Kicn An.

Sawr khi hoan théanh céng trinh e gidt dia Gng 16t bio cdo o
Vidn va frony mal s8 hot nghi khou fine diroc nhirneg ngedi L
cda frony nwde dinh ogid 68 86 Giuo (hong vdn el Hal Dhicng

dd tritn Lhai dp dung B3 efu noy 1eén ede caun Dony P, Ding



Crovrng. Qnec nhidu nim s duny 80 c¢ilu nay the hicn ehiit lirirng
G Tren co s ihiee (8 di, dave swogitp di e Vien Wi thuat
givo thang v Trwlbng Dl hoe xvdy dwag ma ngedsi frae fiep
fuving e L cde P gide swee Phd 6n st Lhoa hoe kij ihudt
Lé Vian TlerGag, Phom Hivn Phives ini Ko ng, Lae gint did nyhién
CHU Gl edelt o6 hé hGag pa ndny coo nldm ddp g gl con
Clie AL RS sin il Ly e By omal cde o8 ndng cltp e elin eft
hicn lam anal citn Bing g5 o0 phae va oo vty WED RE ey
S nevp oo g hopoede REC Uy fvinh o dn gom chiruteg
vatl 10 ray va 38 hinh s,



Chrrong |

GII THIEY TOXE QUAN VB KET CAU BAN THIP
BE TONG LIEXN ngp

nELedu thép be tong lidn hgp di duge ang dung vdo
thire t:én sdn xuidt & nhidu nude A8 dam cac cong trinh
rgam, cic be chiva nude vor mue dich lue dau la chdng
thiim, D¢ tdn luong phat huy Khi ndsg chiu lire eda val
lidt, ngirdi o dil coi két cdu nhuw bé tong 6t (hép ma
cot (hép 1 1&m thép nam & thd bién va dat hidu qui
chG the 1idt kigm theép thavh 40 = 60% so voi bé t{mg
il ‘mc'p thudng, khi i cong tdm thiép da thay thé
shiron vira U6 kigm vat loa vira dé thi cong va lht
nain duge thoi gian. Se véi kil edu hé tong c¢ot 1thép
thi foai két edu niy ¢6 kich thwod mong hon ma 4o
cirrg van bao ddm va tinh chdng nat (4t hon, Do nh itng
w8 co ban 46, ngudd ta da siv dung vao linh vuyc
Ay dung cdu nhu ’nnnyr cdu treo ]dmarvnle ga lam
mal cdu Lmntff foai Két cdu nay vt o hidu qui. O nude
tu gua k&t qud theo ddi & ciu reay; Ban t2oug va chu
tre o Kicn An ¢Gng nhu mot 86 citu cung do S¢ Giao
Heo g w4 thi Hai Phong say durng ge} t}ga tlmv rang loai
bin mil cihi nay tom vice rit 160 vildem lgi hidu qud
kinh (¢ cao tidt kidm ihvp ter 9 = .'“/ l\hm lugng bhé

;.“n P}

Py
Ong giam 2 =~ 7% gia (hanh gifs 9 8 +— 14,2% trong
toan 14 cdng trinh.
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D8 st dusg mot cick 6 hidu qui loai k€t cdu nay
nhicu vin d2 cin duge gial quyét nhu:

Trén co s& ehiu lue thie t& nghién ciu phuong phap
tinh toan chit ch€ hon vl rdng loai ban mit ciu nay
tirong dOi méng, lai 1a k&t ¢du lién hop nén trang thai
ung sufll va bign dang sé kidng gifng nhue két cdu bé
tong cot thep, do dé mdl vian d& &t ra la phat nghien
ctri phuong phap tinh toédn ndi lye trong két cdu nhu
theé nio. V& miat ndy nhiéu tac gid d3 tinh tosn theo cac
phuong phap gan dung nhw kii tinh bdn bé (ong cdt
thép va dit dua vao dé ctng hinh tru d¢ tinh theo ban
kit¢u dim, Phwong phép tinh nhu vay khéng xét hét
triany thai lam vige khéng gian cha két céu, efing co tac
gia A3 nghién etru tng dung phuong phap phile t& hitn
han d% tinh toan, nhung chua x&t dity da tinh chét lam
vi¢e enia bin nluéu 16p licn két voi nhau bing c4e loai
neo khace nhauw, Do d6 mot nhiém vu cta ludn 4n nay
Fa ticn thém mdt bude nghién cira phuong phap tinh
toan ool lige mot cach chit ché hion va thye dung hon.

Mot vin dé quan trong d& ddm bio diéu kién cing
Iain vige ca két cfu 1& nghién ciu sy lién k&t gitta bé
tong va tim thép., Sue dinh bam ty nhién gitia bé téng
va b inat tdm thép thuong khong da bio didm cho hai
loal vit lidu cung lam vi¢e. Do d6 phdi nghidn ctu
nhitog bién phap tang cudng sy dinh bam biing cich
b5 tri thém cde neo licn két. Trong cldu treo Tancarvi-
le d& ding nhitng mfu thép han A& Ang cuodng dinh
bam, moét s6 the gid khic dd kién nghi dung nhiing neo
méin bing cic miu et thop rAu han vao b mit tdm
thép. Trong cdu treo Ban Pdoag va& cliu treo Kién An {ac
gid Iuln 4n di s& dung céch lién k&t bang ludi eét thép
han vao bé m3! t&m thép. Khi ban lAm viée theco mot
chita ¢6 tac gid di kifn nghi ding t4m thép udn luon
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song dé gidi quyét lién kél, Day 14 mot vén dé cin duge

o g , . . . 9 e e
nghién cttu mdt cach nghiém e vi n6 anh beong rat
I¢n dén didu kién lam viée va hicu qua kinh té cta két céu,

Vian d2 thit ba cdn phail nghién elru & thye t8 lam
vite efia bé t0rg va thép nhu thé sio J& dua ra phuong
phan thidt k& ti¢t dién hop Iy, vo vén d¢ nay nhicu tac
o di cuan niém két eau 1am vice trong trang thii dan
hel col so d0 GUag suil trée US dign pbian bé theo hinh
tam gige, Tat nhién cach quan ai¢m nhw vdy chwa phu
B voi thye té Inén dgng cla két edu. Cae tac gia Lidn
N6 nho Boponron lai quan niém két cduw lam viée gin
nhu bé teng cdl thep nén dd chon so do tinh toan tuong
L, nphia 1a dén trang LLai gid Lan orog suat trong khu
ctint nén plido 1o theo hiuh chit nhit trong khu kéo
e tong Khong lam viée va edt thép 1am dat 61 cudng
o giol han, Phuong phap tinh nhw thé chua thye phu
Lhop véi liew chudln cfu tae oia kel eflu 1a bd day tvong
ddt mong va ham leong thép tueag doi 1dn. Khi nghién
cru o dung loai ket cdu nay lac gid ludn an ¢ dé
xufit phuong phip tinh todin caa minh (xem chuong 3)
frong d01 phu hop véi diéu kién Tam viée thuc cia kot
i,

Dé ap dung rdong rai vao xiy dung cidu mdl van d¢
kinorg kém quan trong trong ciu phai giai quyét 1a
nghitn ctru chon kich thude hop Iy nhw 1y 1¢ gitta hé
day bén voi nhip, ty 1€ gitga hé day lop bé tbng voi
tam thép. VEn d¢ pay phai xae dinh qua thye 1€ chiu
lye va didu kign on dinh ciing nhue nhing yéu ciu vé
ciu lgo, didu kién thi cong va khatl thac d& dinh m
nhitng ly s6 twong doi hop 1y, phue vy cho nguoi thict
ké ¢d (hé chon kich thude mdt cach de dang.

Viéc rng dung ban thép bé tong lién hop vio xay
dyutng cdu & nuvce ta ¢d y nghia kha quan trong vi trong

7



nhidir cdu thép hidn nay mit cdu lAm bing g6 vira 16n
kem lai kinong dim bdo chét lugng. trong tuong lai
piedi ddn didn thm thé ma khéng dé dnh hudng xdu dén
oo ning chin 14l cda todn cdu, lrong nhitng (rudng
hys do gidd phip tuong dé ¢6 hiéu qui s8 1a ban thop
i); 5y lien hop. Trong nhiing cdu méi sau nay dic
ot . (_iu- loui két eflu she nhu cdu treo, edu (reo day
vi g v.ov.,. d€ bdc qua séng lon thi viée vng dung loai
Lin mat cdu pay cang s& rédt ¢6 higu qua,

Chuong 11

TRINH BAY NIUNG KET QUA
NGHIEN CUU VE CAU TAOQ

Nhitng vAn d¢ vé cdu tao co ban ¢da bin thép bé Ldng
tién hop la bE day bén, sy lifn két gitta bé tong va
thiép, su tham gia Hun viée ¢da ban voi hé dam mil clu,

Pron co s nhitng k&t guid nghién edru vé Iy ludn
tinh toan did dwoe kidm chéog qua nhicu mau (hi
nshidm, tae gid ludn an @4 ticn hanh nghién clru xac
dinh kich thudc hdn mit ciu bao gdm xac dinh guan
he gitia bE didy va ehicu diai nhip khi ban lam viée theo
ma chiéu va hat chién, diéu kién goi duge eoi la lién
kdi cirfg voi dim va chju tae dung eda cée logi (&l
trong, <8 1ap ra cac biing tra phuc vu cho ngurai Lhiét
ké chon kich thudce ban ddu, Qua két qua kidm tra vé
kha nang chiu lye ciing nhu kiem tra v& dd cing thdy
rang be day ban ed thé ldy kha mong so véi quy djnh
cua (quy trinh hi¢n hanh.

Trén co sO nghidn ciru trang thai ong suidt cia {iéf
dién cting nhu lchﬁ ning lam viée cha 2 loai vit lidu téac
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gid dd 1ap béng d¢ x4c dinh madi quan hé gika bé didy
l6p bé tong vh bé day (4 thép, Theo tinh toan thi he
dady Ladm thép cd thé 14y kha mong nhung d& chidu o6
dicu kién khai thac (chéng gi) tac gid da kidn nghi 14y

hé day tdm thép 1A Dmm va {0 d6 suy ra bé diy bé
tbng cho cac truong hop khac nhau vé tiu trong vé

chigu dai nhip.

D& nghitn ctu sy lidn két gita thep va bo tOng lac
gia da ti¢n hanh nhidu mo hinh (hi nghié¢m véi cac bién
phéap lign Kkt khée nhau. Qua 94 miu thd co thd rat
ra ket tudn 1a véi nhitng kich thude theong gip trong
thiét ké ban mat cdu thi hén két bing ludi thép han
(rén bé miit tAm thép eho kdt qud t5t nhit, Ludi thép
han 6 (aé dung loai ¢bt (hép 6 dudns kinh &5 b
(ri & 100mm X 00mm v rdi dén trén bé mit tdm
thep. Licn k&t nay lam viée luong ddi 1ot lai dé thi coug
va cd the tdn luong st dung edac dogn thép didu miu
ma o cde cong truong thuong co.

Trong phin niy tae gid cling di nghidn et phin tich
dé xac dinh hé s8 didu kign lam vide dung troag tin!
todn, vt cdu tyo lizn ket bang ludi thép han trong linh
lodn tiél diéa co (hé st dung he s8 ditu kién lam viée
m, = | va my = 1.

Vé vide tham gis cung lam vide cda Lan véi ddm tie
gid cing dd nghicn clru nhi¢a mau thi aghiém va ddi
chi¢u voi nhing kicn nghi cua tace gid khdae thi (hely ving
vi chidu diy cda ban kba méoug nén pham vi cling tham
gia chiu e véi ddm vt hep, So sanh véi két qui kién
nghi cha Crpedenxmi thi 18y hep hon, két qud nghi¢n
ciru cta téc gia lwong d6i phi bop vai ohitng kién nghi
cia CEDB vi viy trong lnh todn ¢6 (hé ldy vhu sau:

L

zbe = —
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(fhweng 1

TRINH BAY PHUONG FUAP TINIE TOAN

Phuong phép tinh ledin chish xdc loal hie o3 riu
nav dén rav chea duge nghitn vy diy du, Trong thiét
ke trrde day & cac cfin Bin Dong va Kidn An tae gia da
bé tri cduw lao ban ihude dang kidu dim nén di dung
phuoag phap tinh todan gin dung voi do ciog hinh tru
qui doi.

Nham dip Gng viée tinh todn cho moi trudng hop
cdu lao clha ban the gia da nglidn ctu GO cirog hinh
trir, caa ban higd 16p ¢d hinh thire bicn dang bat ky dé
st chigrg phuong phap tinh ban mot 10p hidey vin
siv dung trong thi¢t k& hién hinb,

Khi xay dwng phuong phap tinh todn do cdeg hinh
Lrg, (e gid da coi ban thep Bé Long Tiéa hep la loai bin
hailépmavitlieu méi lop i dong nhatdang hudeg ddng
thai ki eliju Tre tai mat tidp sde eda hud Top bidu dd hisn
dang thi hén tue con hicdu d& vwng sudt thi gisn doan.
Khitinh toan ban hai 1&p tae gid da x&éted anh hardag bidn
dang ngang khéc nhau cva mailopva lap racae cong tinre
dé tinh cho eae trudng hop bin ed ¢du tao khie nhau.

Wl

Kiii ban lam vig¢e kicu dim bitn dang cd dang
try, phirong Irinh xic dink md men ¢dn nhu san:
-~
d-it
M=-D—_-
Jx”

mat
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D 14 d6 cirng hinh tru cha ban 14y theo céng thire

; 25
D= _ 1  ng n,” -.§
1 — @ dny(nz ~ v)(n; 4+ v)
r:.’_/2 (.3~
Trong d% R= LS + &,
12
5\’ 5 \°
S = t - — +1lh—-t—-—
(=) (=) ]
Er=LE vw=vn = E], nz:ﬁ-
EE Va

{ = h‘?-}-(n;—l) . S

28(ny—1) 4 2h 2

Ei. BEao vy, va md dun dan hdi va heé <0 Poisson ciia
16p 1, 2 khi st dung cdng thie h, §, t 12 cac kich thude
hinh hoe cda tdm,

Khi bdn ¢6 kich thude hai chidu nhuw ohau Lhi biéa
dang ¢d dang mdl cdu via phuong trinh xie dinh noi luce
¢o lién quan dén do cung hinh tru phu sau:

My= — | D148y 4,8 | 2@
s 1| ax”

i 1 a2

My= — | D(148) 4,8 | 2¢
. ] | ay2

Trong ddp = - vins (1 )
3ny (02 — v) (N2 + v)
Khi kich thude ban bit ky thl bién dang s& 1a mo6t
mat D& k¥ va phueong trinh xdc dink ndi lue ¢6 lién
quan dén d¢ cttng hinh (ru nhu sau:

dw Bmz]

2+Dl—

M, = - [Dx
ox oy’

Il



y: ax”
2
B'I\v = D\\ _a‘:‘)
k 3.3,
Trong do D, =D, =D
I)I = \}[] I S

Dy, = [1;{1 9y ‘k}

VGi che cOng thie trén co thé ehuydén bai (oiu bin
hai 16p A& dung che consthvie tinh bida mat [5p cho
K& qud sai s8 khoeg davg k& Theo k&t gui tinh tota
so sianh vol eie cdng thive eta Tinomonno thi st suai lech
khac nhau khang qua 29, o sanh voi két cuh U
nzhi¢m cta lac gid (hi su sai 1och 1on nhat ki.ong

ua 109y,

Vi phuong phip Unh toin sdy nhing ngudi thisl ké
co the st dung @8 tinh todn ¢ha 19t ob chae Io:;. hén mat
clu mot cdch kha thazn lidn ma st 56 khérg <fn wdl
qua lon.

Ve tinh foan G&t dign, the g4 Jd& nzhiba chiv phuong
phap tinh lodan chdil i hun. Khit'nhedutreo Tanearviite
che Ky su Phap di | O pi'ﬂ-n 1 Gog sudt theo
hinh tam gide. Cie tie gid Lita N0 iht lui ldy so &0 pha
LS Gragsudt theo l:'zlhcl 1w nhat. Vide 1ay theo Lhink tam
gidc la gid (hidt var dicu lam vice theo Can Loi it
nhien la khong pha hop vei thye € Loy theo so dd
binh ehwr nhal la so 46 ghn ddeg nhung linh toAxn ('l‘cm
gian. Khi ldy so dd hina chix ubat dang 18 phii nghién
ciru diéu chinh chidu cao khu vue ¢ l};u nén qua hd sé
dicuw kién lam vide x, = myx vi bidu 40 ony sudl 4y
treo cuong dé nen lang tru Iinp thi ¢o thd hep ly hon,

(2



nhung cdc comg thire eta Bopukon % khong xét cac viu
6 dv. Tae gid [ndn an da trace Lidp duag so do phan bo
theo dudi g . woabol ta s @8 tuong doi pha hop voi
(hire 14 ehiu lye vy thicl [dp ¢ong thire nhu sau:

2 fa et 3 [ X . -
M= anl_za!_zi (_:{ 5,-—02:;;*,) trong dd & = l-— va duoc
l\ ‘ 1,

rde dinh t phuoung irinh;:
+ dp o, my n{ —3ymemn =0
ik Hin

= , n - .
S on K

nt. — hé o6 dida kitn lam vide k8 d&n su phan LS cac
miu lidn KEt trong madt (iép xae; m,, — hé si dicu ki¢n
Lim vide ké dén Unh chid clia mal im thép.

+

Tac gid dA tida binh so sinh k&t qua tinh toan voi

e nyglndm thay rdng voi =6 mdu thie dd thi nghiém
thi phusny phip tinh theo Boponwon cho sai s8 trong

plam vi e — 2970 dén +10%, theo cang thice efa tac
g U sal 55t +69) ddn +31%. Qua k&t qud do6 thiy
vitug tinh theo ¢dng thiie cua the gid sal & déu Ja
. - o 1 ) [ - . . ] el
(4-) thién v& an tean vi pham vi sai s8 citng nhd hon.
Vice tinh todn theo dudng Paraboel khong co gl phie
tap Ldis nea trong thye (& ta hodn tosn c6 1he ehip nhin
ducc,
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Chirong 1V

TRINH BAY NHUNG THI NGHIEM DA TIEN HANH

Véi mue dich thi nghiém dé kidm chiing phwong phap
linh toan vi rit ra nhitng k&t luian veé cfu tao, tac gid
dd tifn hanh nhid¢n mau thi nghiém kbhae rhau. D& kigdm
tra tinh hinh c¢hiu lue va kiém chitng phuong phap tinh
toan, tac gid 24 tidn hanh trén 3 miu: mOt mbu bhé thng
cOt thep, mt miu b tong théplién hop ¢6 lign kél bing
ladl hén, mdl mau bd téng thép litn hyp ¢ lidn k&t
biang luedi han kém theo van chéng tach.

Qua thi nghiém thiy .

Ban thép be tong lign hop so v&i bin b3 téng ¢6t thep
nong hon nhifu, nhung kb ning lam vide vé cuong
dd ciing nhu dd vong tdt hon.

So sinh k&1 qusi tinh toan voi thee nghidm thi két qui
tinh todan nhd hon i 5 - 109, s phd hoai xiv ra trude
trong wing bl tong chiu nén, Bidu do chidng té co sd
tinh (o4n trish bay trong chwong 3 la co thé chip
nhan duoec.

D& kidm tra kha nfing tham gia chiu lee voi dim da
ticn hanh cac thi nghiém voi cac ddm ¢6d bia thép heé
tdng hién hop md tAm thép duoe hdn vio canh dim va
81 lien ket gitta bé tong va thép (ua ludi thép han, kit
(ua thi nghiém cho thay:

14



DG truot gitra bé tdng va thép d%4n phd hoai A, =
0,005 — 0,07mm, phno hop véi k&t qud tinh loan
Z._\‘;” = U,U?-'iiiLi'l'l.

D6 vong cia bAn va cia ddm qua 28 di€¢m do la phy
hop vai két quéi tinh loan,

Bén gioi lian thi 4O vdng vin pho hon gid¢i han cho
phép .

1

[ 1
i 7 —— (dam)
| 630 400
1
[

1 |
= —— < —— (bén)
220) 200
S tham g'a lam vide cha canh dim khi tai trong tap
treng nhw vy 1 nhd hon kiZn nghi cda Crpeaeni

. ey L . or g
va 50 virh CER {0 2h, = e thy twong ddi phu hop.
i

D3 Kidm tra sy dinh k&t gitra thép va bé tong da tién
hianh thi nghidm 94 mau véi cac bicn phap lién k&t nhu

— Ding Keo épdexi quil 18n mat t&m thep mot lop
day tmm, 2§ mlia,

— Ding i thép haa tang O 160mm x 100m, 28 miu

— ‘g edng 49 mal Wm thép 6 @4 nham tét hon binh

thudng, =8 man.

-

"
khang oo bidn phap tiag cudag dinh bam, 10

At
AMAan

mau.

Cua 6L and thf nghiém thdy diang ludi thép han cho
LG e 10t hen, Do d06 kidn nghi trong thue t8 Lhicét ké
cu tid diing i3 LEt nay,
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Qua két qud thidt k&, xay dung va theo dai khai thae
maot $8 cdu trong thue t&, qua nghitn eiru Iy thuyét va
ket i thare nghidém trong phong thi nghiém co (hé ral
ra phitng Két lndn san:

1. Bin mat ciu bang (thép bé (6ng lién hop 1a mol
phuong 4n ¢d thé wu ticn lua chon khi thidt k& ¢l tao
can e, 1hidt ké eae cdu mai biing cde so d6 két edu nhe.

2. Chidu diy bdn mdt cliu bing thép be tong lién hop
cd the Ly tuong d6i mdng so véi bdn bé 10ng cal thép;
Co (hd dong dén Jem, trong dé bé day t4m thép nhd
nhit ¢6 thé Ity la Smm.

3. Vide Hicn két gifra tAm thép vA bé tdng 6 thé duang
lwsi han biang eS80 thép ¢ bmm, 6 100mm x 100mm,

4. Viée tinh todu ndi lee trong bin milt cdu thép bé
tong Lién hep o thé dang phueong phap tinh toan bin
mot 1ap vl viée dua vao dd etng hinh tru c¢ha bén
hai 1op.

5. Khiduyét iét dién ¢6 1hé dung so 46 phan bé (ing
s1al theo dudng Parabol va ¢in phii dua vio cac hé
83 dicu kizn lam viéc va hé s8 chdug trugl.

6. D2 phat tridn ung dung réng rai hon trong cac ciu
viinh efru, eln Lep tue nghién c¢@u 4nh hudng clia tai
trong Adng, anh hudng cia tir bién cd ngot cia hé long
va nghién elru thém ve 1y ludn tinh toan chinh xéae hon.

In 100 cadn Lho 18 > 19 tui ywing in treéng Pai hoe Gico thong
Dwirng st — Dudny bg e Noi. Xong ngay 19 thdng 6 ndm 1981
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