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T O M T A T 

PhifOng phap m o hinh gian ao la mot cong cu Irong \it'C linii loan 

ihiei ke viing chiu luc cue bo ndi ma gia thiel tiet dien phang 

kliong the ap dung NhCfng \ 'ung cue bo tieu bieu nhif dau d.ini, 

vai ciit, tru cau, \-uiig neo cap trong cfl'u kicn du J n g luc T r a n g bai 

bao nay tap trung vao ap dung m o hinh gian an de tinh toan viing 

neo cap dd ilng lilc trong dam I cang sau Qua viec kiem tra dcii 

chieu kel qua linh toan, thiel ko theo phuong phap m o hinh gum 

aci vdi ket qua linh loan iheo phuOng phap phan li'i hiiu cho tha\ 

m o hinh gian ao co do tin cay cao. Dong ihdi phi long phap nio 

hinh gian ao la phuoiig phap dun gian va iruc quan nen lluian ldi 

Irong ling dung thiel ke cac cong tr inh thdc le 

A B S T R A C T 

-Strut and lie mudeltiig method is "a tool" ior simulation and 

designing local zones where ela.stic bending theoiy can nui be 

applied Tvpical locali/.ed areas are tho dapped-end beams, coibels, 

pieis, anchorage /ones in prestressed cdncrele slrucluies This 

papei focuses on the application ot strul and He model ing methdd 

Id Mmuiale ihe anchorage /ones of I prestiessed beams The 

ciimparison of the results ot" calculation and design using strut and 

lie model wiih the dnes b\ TiniLe element methdd shows thai sti ut 

arid lie niddel is reliable, Moreo\er . strut and tie modeling method 

K simple and gives Ihe miuitive result. Lheielore Us apphcatidns in 

Ihe design ot piachcal work are laeile 
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1 GicTi thieu 
Gia thiet tiet dien phang ciia Bernoulli duoc phat bieu "mat phang 

ciia tiet dien van phang sau bien dang" la mot gia thiet quan trgng 
trong tinh toan thiet ke ket cau Tu gia thret nay, nguoi ta co the dua ra 
so 06 ung suat, bien dang cua tiet dien 6 trang thai giOi han va lU do 
thiet lap duoc cac phuong trinh tinh toan xac dmh kha nang chiu luc 
CLia ket cau NhCrng vung trong dam nOi ma gia thiet tiet dien phjitig 
duoc ap dung de tmh toan ung suat goi la vung B Trong khi do nhirng 
vung nhu dau dam, vai cdt, tru cau, vung neo cap cau kien du Ung li/c, 
Ung suat thay doi rat phUc tap thi nhCfng vung nay gia thiet Iiet dier 
phang khong con dung nila goi la uung D[l l Do do, can phuong phap 
thiet ke neng cho nhifng vung tap trung ung suat nay, mot trong nhirng 
phuong phap thiet ke duoc chap nhap trong viec phan tich vung cue bo 
l3m6hinhg.anaol2|(3]14! 

Ngay nay ky thuat dU Ung luc duoc sir dung rong rai trong xay dung 
cong tnnh, neng doi voi ket cau be long dU dng luc, dang ket cau dUOc sJ 
dung nhieu trong xay dUng cac cong tnnh giao thdng nhU dam du ung 
luc cang truoc I, T, Super T, hoac cac dang cang sau nhu dam I, T, dam Ihi 
cong theo phuong phap diic hang, Vung neo cap trong kel cau be long 
du Ung lUc thong thuong dUdc thiet ke dua tren cong thuc kmh nghiem, 
phuong phap mat cat, cac thiet ke mau hoac cac quy dmh cau tao Cat 
cong thuc xac dmh lUc keo ngang nay duoc thanh lap tuthuc nghiem ciJa 
mot so truong hop cu the tUOng ung voi hmh dsng neo, tiet dien chi/a 
cap, Tuy nhien trang thai dng suat o vung neo bi chi phoi bdi rat nhieu 
cac yeu to nhU do nghieng ciia cap, vi tn neo cap, mat cat ngang dam, 
trudng hop cang cap va cac ngoai luc khac tac dung 

NhO'ng viing cue bo cd the duac phan tich bSng phuang phap phan 
ti l huu han de mo hmh hoa gan dung ve sU lam viec ciia vung nay. Tuy 
nhien. viec phan tich bang phan tir hifu han se ton nhieu thai gian va 
cong sue, ket qua ttnh toan thong thudng chi de kiem tra, khong tan 
dung duoc nhieu trong thiet ke Viec ap dung phuong phap mo hinti 
gian ao trong tinh toan cac bo phan chiu iuc cue bo tieu bieu nhu viing 
neo cap gap rat nhieu kho khan va han ehe Trong bai bao nay se 
nghien cdu ap dung mo hinh gian ao (MHGA) de tmh toan ket cau tai 
vung neo cap trong dau dam I cang sau. 

2. Ly thuyet mo hinh ao 
V tudng sir dung mo hmh gian ao duoc de xuat boi Ritter (1859) va 

Morsch (1909) diing de Ihiet ke cdt thep chong cai cho kel cau be tong 
cot thep Vao nhOng nam dau cua thap men 1980 nhieu nghien CUu v̂  
mo hmh nay de tinh toan thiet ke chdng cat va xt,dn cho ket cau be tong 
duoc thuc hien bdi Lampert va Thurliman 1971 S<,u cto, phuong phap nSy 
duoc tiep luc phat tnen rong rai bdi Collins SchLnrh and Schiifer (I991)i5i 
da nghien cuu cach xac dinh cac vung khonq lien tuc trong !<et cau be 
tong cot thep, phuong phap duang truyen \,„ tt,,, ,, , „ ,||ern dat luc den 
gdiiua, cach xac dmh vung nut, chieu rong th.- •• ,-.,| 

Mo hinh gian ao dua tren gia Ihiet gio. I, |,̂  ,.^^ ^^^ 
[5| Mo hmh gian ao ciia mdi kel cau hay mol L. , ̂ - . ^^ 
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Illi " * 5 ? " ? * « "WIS a i t ba, am, k a c iu as tmyen d/c t i t aieni (Bt 
m [yt"(JSt gffi tya hay viitig b i in cua kgt cau[ll. Hinh dang va vj trf hinh 

hijc (Aa Aanh gBn th? hl |h Kuina tn iy in tai trong b j h ttong k f t cau 
VI aay B ma hinh gBn dime tuSng tuong a l thay the vung ling suat keo 
va Vting ung sua na> nen goi la mo hinh gian ao. Mo hinh nay dac biet 

HI thich h w varvCing cgc b? cila k i t cau noi m i Ung suat khong the tinh 
toSn tu ly thuya d i n hSl. •? tuSng ve vl5c sd dung MHGA nhu th? hISn 
tren hinh 1. 

Wnh 1. PMn bfi ilwi suit vflng nw tip tiuimg hop neo am 

^.I.XicXahvingBvivimgD 
... '^!' * ' * ' ' " " ^ ' ^ ' " " ' 9 'SP • ' " " 9 nhu phan luc gSI hay nhOng thay 
M l v5 mst hinh hoc trong k a cSu gpi l l nhOng vimg khiing lien tuc 
Vung D (Disturbancelia nhOng viing c4 dac dlSm la khOng lien tuc rf 

, S i ' L i ' f '^ " * " * " * " ^ ' ' " • * " ' ° "9 " " "S '">"9 asm ling 
suit CO the tinh toan tu cic cOng t h * ciia ly thuyS d i m goi la VUng 
BIBamoullll nhu tren Hinh 2. rn)ng viing B g i i thlH net di fn phSng hay 
c jn ggl la gia I h i a Bernoulli cOn aung. nghia Is m|t phSng ciia tiet dien 
v3n phSng sau bien a^ng. 

Hinh 2.Vimg B v i vung D tnmg d im 

2a. Cicb&ph&n cHu tlidnb gUn do 

fidt "uHUih?" ^'^" ^° ^^"^ * ' " ^ '*'^"^' *^^"^ ^'*"^' "^^ "^ """^ 

- Niit va vung nut Cac tfwnh trong md hinh gian So duoc ndi vdi 
nhau bang cac niJt, tei mot vj trf nut thi CO it nh^t 3 thanh ndi vao vS Qc lu t 
tren cac tf)anh p h ^ can biffig tfnh hoc 

2F,=O,ZF,=O,5;M.O 1,1 

CocBcdangniJtsau: 

c-c-rNtxiB (^c-CNMte c-F-rNode r-r-ritaiB 
Hinh 4. Qc loai inh trong mo hinh gian io 

Tffl-viing niit chi CO 3 ttianh keo hoac n6n, do d6 trong miflng hop tai nut 
c6 nhieu thanh Iffio, n&i ta phSi quy ddi v4 nut chi c6 3 thanh. 
_ - Bi&Jlaen^thSnhlapMHGAdlthanhiapMHGAddivdidamcao 

can thoa n)an[6). 

Triet \'f thiet kft ThiS ke theo trang thai gidl han. 
fC^(|)C„ 

Trong aO: c. TuTSi trong da ke he s6 trong MHGA; 
CH, T „ Sdc khing danh dinh. 

2J.metkicdtb6phintrongMHGA 
a Thanh gi ing 

a . u . ' S ' i ' ^ ' ' " . * ' " ' ' S ' * ' ' * ! ' ' ' * " ' ' * " "^^ ainh « n COS* dien Och t i n 
IhiSiM du bdtn cdt thep chiu keo, phii hop va cic quy ainh ve khoing cich 
va tma man a&kiengi iShani i ig soit cia vUngnUtaieur^ngaJathanh 
gang dion so bd li!c l i s chon MHGA lay bing hai l in chieu a iy cUa kto be 
tong b io ve cdt thep thi^mg. 

0 * 1 tich cdt thep ttong cic thanh keo duoc >iac dinh tren CO sd ndi luc 
cua thanh keo v i cudng as chiu keo ciia <dt th ip do. wee thiet ke thanh kSo 
bao gom t i c noi tiung sau: 

- Xicdlnhdienb'chthanhkeocinthiet; 
Bd tri c a thep thanh keo; 

- Kiemtradieukienneocdttheptalnut 

„ • 2 S ? ? ^ i " " 5 " ' " ' ' * • * ' * > » " » < » ainh thdng qua cudng dd 
cu3tdtthepthudngviduungluc[2]. * 

f . - ' , » . * A , ( f , + 4f,) ra 

'f Thmli^tg 
HW13.atl4phJn (Silhiflh mo hinh gian io 

- ^nhchdngiotuongUngvaitmdngiingsuStnencaabetonqcd 
S 5 ? H ' S ! . " " f ^ " ^ ? • " < * * " " " > * > 1 * tdng B cic tmdng Ung 
suatajhaySDcdnuhuBngndrdngglllacacniit 

* J " » U ^ ' ' ! ? ' ' " " ^ •* ' " ' * " " * « tntng cho c a th ip cd the la 
ft* ftUSng hay thep du ling lu t duoc bd m-de khing lai bUOng * g suit Keo trong Mt&ng. ^ ^ 

Trong dd: A J \ „ Dien tich cdt th^p thudng, DL/L 
^ W » Cudng ddth^p doc thwdng, DUI 

^TOicaufcienbetdngdUuHglLitcapdLrtlnglycdinhbdmvdibetdng 
thi 4f, =414Mpa, khdng dinh l̂ am vdi b^ tdng Af, =69Mpa f [U chuBng 
IS]. ^ 

Chieu rong Idn nhat cua thanh giSng xic dinh. 

Trong do f̂ , cudng do chiu n^n viing niit 
T« Cudng dd danh dinh ciia thanh gianq 

b. Thiet ke thanh chongchiu nen 
Kich ihuct cua tf«nh chong nen trorig mo hinh giin di»c xSc dJnh ti«n 

^ s d sy phu h ^ ve cau tao hinh hoc vdf cSc viing n& mS thanh n ^ d 6 « 
a&i va yeu cau chiu luc Kich thudc aia thanh nen phai asm b ^ 



Kich thuoc cua ttianh nen co the duoc ihay doi thong gua • 
phap cau tao vung nut nhu thay doi bo tn cot thep 

Dien tich cua mat cat ngang co hieu cua thanh nen, duoc I i ' 
Uen CO so xem xel ca dien iich be tong cho phep cung nhu dieu ki 
cua thanh lai cac dau nut 

Chieu rong thanh giang xac dinh theo cong thuc sau 

Ndi dung iinh toan theo MHGA nhu Hinh 7 

J ^ 9 ^ Thay ad i t . 
dien. vat heu 

nh chieu rang tw ttianh chi 

Neu Ihanh nen co cdt thep bo Iri song song vol true thanh va duoc cau 
10 de chiu nen tOi gioi han chay thi sue khang danh dinh cua thanh nen duoc 

i 
Tim phar 

luc do ta 

tren bien 

luc va xac dinh hop 

ca cac luc tac dung 

vungD 

Chon thanh chdng-giang de 

Iruyen luc tuv i tri tai trong den 

cudl vungD 

fy - f f 

Trong do fc, Ung suat nen gioi han ciia be tdng, 
f. GIOI han chay ciia thep lai 2 dau ihanh chong, 
A, Dien tich thep bo tri dau 1, 2 thanh giang 

Cuong do chiu nen ciia Ihanh chiu nen xac dinh nhu sau 

la; 
, 0 85f5„f 

Voj he so |1., [IA xet den cuong dd hOu hieu thanh chong va vung nut 
Gioi han chiu nendo Coliins[3] de xuat co xel den huong cua ihanh m 

31 Ihanh keo va do lon cua bien dang keo chinh vuong goc voi thanh nei 
in cua ung suat nen gioi han duoc quy dmh nhusau 

f - - - - 0 85f 

c Thie' 

I Bien dang keo uong be long 
a Goc nho nhat giua thanh nen va thanh keo 

Kich Ihuoc vung nut duoc xac dinh iren casd thoa man dieu kien chiu lUc 
cua ban than vung nui ciing nhu cac kich thuoc yeu cau cua cac thanh nen 
hoac thanh keo di vao nut 

Khi (ai mot nui co nhieu hon 3 luc ihi quy ddi ve 3 luc do do be 
cong vung nui duoc xac dmh nhu sau 

Tinh toan ndi lUC Irong mo hin 

gian 

Thiet ke col thep, bo tn thep 

Xac 

chc 

dmh kich thuo 

ng, vung nut 

c Ihanh 

Oieu chinh thanh 

chong, mo hinh 

gian 

Iheo phi/flng phap MHGA 

d Phuong phap de dat duoc mo hmh gian icii uu 
Khi tmh toan theo phuong phap MHGA khi be day cau kien nho thi be day 

cua thanh chong duoc lay bSng bi day cua cau kien, ket qua tinh toan se phu 
hop vdi kiia nang chiu tai ket cau[7I, Odi voi nhung ket cau co be day Ion. nee 
lay be day ciia thanh chiu nen la be day cua ket cau doi khi khong dung va lai 
lech so ven thUc le Phuong phap phan licti khac ia nghien cuu tmh toan theo 
MHGA 3D[8|[9] de phan anh dung kha nang chiu lai thuc te, tuy nhien v « 
phan tich bang mo hmh 3D se gap nhieu kho khcin trong viec xac dinh kidi 
Ihuoc cua cac thanh chiu nen va chiu keo Dodo n-.r hmi, thanh keo rt nhatva 
ngan nhal se tdt 
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XH-".ln 

i.*- M«»n.gphapxaydgngmKAvdngi 

VoDg diuns (tjeoeral a»e ) 

Hnh 8. Vimg oit bo vj vUng diong bong neoDlil 

Vimg nao ca-u nen c ing s iu duoc di la thanh 2 vimg CO M n vdng noav 

S!!5i'"'hS,'!!°-*'*'i^'«"* l ^ " ™ ' " "*9 =**•«" aam !Sl 
k h o i ^ Mng chHK, tao dam ga- l i vimg .iiong Igenatal zonal. Trong vdng 
cue bd thi ung sua t i p tnmg t i t cacMhuOng bd M aal xoin dang Id XO <3 

r * ^ . ' S S f S ' ^ ' * " * " ^ ' * " ' * * » - ' " ^ 1 l = " " " « ' « » = p a u o c 

bi l bao niy CH nghien cUu, Iinh toin cho vung diung. 

^ HInh9.MHafli«idtliu9nghoptangdp. 

* . , ^ ' ? ' • ? . ; ? " ' " " • " ^ ^ * * * * " " " * 9 » " l * i l " m xet ddn 
J l " . ^ il ? • ? ' J " ' ^ l " ™ ' * " ' * ' ' • " ' * °5" a i m qua cac glai 

' S ' ? n ' ^ " ^ ^ ' " ™ " cho vung neo xdt adn cac tn/dng i L 

a m md hinh gdm cic thanh chdng va thanh giSng " " ™ " ' 

« , . , . f l L " * ? " " ^ " " ° * " ' ' " ' " = ° ""• ' * " ' 1 ^ " * * » " g au Ung luc 

»cung nhut lnh t o i n md hinh g i in nhu Hinh 1 Oa va Hinh 1 Ob 

^ • - «*'^^«:96ipWaduac£ngcuatietdienvig6id3mlSdanggoitua 

- ^ Phin lucgoikh ld i iOxetdenhesota l t ra ignhdhonhoacbSng 
15% tdng lut du t]hg luc 

&6 n^ ien oia tat ca cac bd cap nhd hon hoac bang 5^ 
- Trprig t a n hay hc^ l ie cua luc du ling lut tiong pham VI viing OK 

bd nSm trong viing gidi h» i v ^ fieu (cenbal kem of sedion). 

l U i l o M biAig phjn lur gfi vnq neo diu d«n 

3. T M ) toan vAng NEO b ^ MHGA 
3,1. Thdng s6 tmh todn 

Xet dSmlcai t im dua: bd trios bdcdpdt/dhg iuc tang sau Phuong phap 
^ img su5l t i u k tiong be tdng St? dyng he thdng cdng nghe cang sau O c 
ttxxigsoaj bin d?Bnh toin thiSkevOng neo dau dSmnhi/Hinhll 

- Chi&idMviingD(h=W5m)l.^l£(m) 

Ciicng do be tdng rc^42(Mpa] 
M6 dun dan hM fc32764(Mp3) 

Md 4 j n chdng c3t aia be tdng fiMtMpa) 
Qdf han chay t h ^ thudng ^350(Mpa) 
Gidi han ch^ th^p dpc chii fyc^ltHMpa) 
Mo dun d in hdi th6p &=200000(Mpa) 
Cdp du dtig lut fix/= 1860(IWpa) 

- Phdn luc gdi tai dau d im Vu= 5650*0 
Cac trudng hop md hinh hda gdm: 

- Tnfdnghopchlcdc^dneosdlduoccang 
TrUc«>g h ^ ^ ca c k cdp duoc cSng 
Tn*»ig h ^ dSm dua v4o khai thae 

MAC CAC lUA DAM 

^ lihsntll r-' * 

ihll.Thong so tinh toin nmgtiirt* dau OimlcSng 

3.2 Thih todn vang neo HKO phUOng phdp MHGA 

a. Tn/dng hop chi cd c ip d neo sd 1 dUoc cing 

Jf igoucmghcipvungneoaauaamchltdcapdneosdlduoccanathi 

lyc bong i iMig ban than chiem khoing 3% ( I M n a 3 1 M „ . « , . J T ^ . 
ling loc nen (d the bd qua. 

khoing 3% Wioing 31 kN) so vdi iuc tio du 

' ' l "gdngiuatnenaut tphanlhanh2lu l ; tenenO<honbinoktp„ - , . 
luc au ung luc dat . i h Ibd duOi d im 28()mm va lut nen Q d i S ^ h T , 
h A i d d U n g s u a d U O c d a t t a l b o n g t a m c u a t i e t d i S S ^ t i ^ S ; ^ 



md hinh phai thda man cac phuOng trinh can tHT>g liic va md mai. Tinh toan 
lua dwn duoc mo hinh gian nhutren Hinh 12 

Hinh 12. Bik tianli ̂ n bo ling nidtvj mo tiinh gian 
BSng 1. Ket qua noi lUC cac thanh 

STT 
1 
2 
3 
4 
5 
6 
7 

Thanh qian (mit) 

1 (1-2) 
2 (3-2) 
3(2-4) 
4(5-4) 
5(6-1) 
6(6-4) 
7 (7-6) 

P(I(N) 
-972 64 
-959.07 
-162 38 
-137.98 
162.25 
-213 09 
134.63 

Ghi chu 
Thanh chdng 
Thanh chdng 
Thanh chdnq 
Thanh chdnq 
Thanh qianq 
Thanh chdng 
Thanh qiSnq 

Tinh toan can t)ang nut ta thay gia tnlUcG tinh tir nut 2 va nut 4 la tiling 
nhau c6 nghTa la viing D can ldng tinh djnh. Luc keo trong hai ttianh Ti, T7 
phan anh w tri cdt t h ^ dai, cot thep doc can duoc tinh toan tang cUdng, khi 
thay ddi vi tri cua cac thanh nay thi gia tn nw lUc trong cac thanh chdng, giSng 
se thay ddi, khi do can kiem Ira cac dieu kien can b3ng tinh hoc Dodo, MHGA 
haply fa mo hinh can thda man cac dieu Wen can bSng tinh dinh ciing nhu vi 
tri va kkh thuoc cac thanh gian. 

b. Trudng hop cap d tat ca neo dUoc keo cang 

Klnh 11. But: tranh phan bi ifng suSt va mo hinh giln 

Lfng suat keo phan t o rong hon so vcfi cac trudng hop cap d neo so 1 hay 
so 2,3 dutK cSrig, Cirig suat keo phat tnwi rong ve phia tren, dpc ttieo chieu dai 
viing neo va Ung suat keo duoc phan tw trong khoang tif dau dam den vi tri 
h/2 (tir dau dam). 

Truimg hop dam dUa vao khai thae 
Khi hoan thien cong ttinh, dam chiu them tinh tai giai doan 2 va hoat tai, 

nen anh hudng cua phan luc gdi den dau dam can phSi duoc xet den khi phan 
tich Kiem tra dieu kien 

Phan luc gdi gdi tua don — thda. 
Gia tn phan lUc gdi V=565<719(kN) — thda 

- Od ddc fuc hay goc nghieng cap sS" — khdng thda. 
Do do, anh hudng cua phan luc gdi len viing D la dang ke va can ph3i 

duoc xet den khi phan tidi. OSy la tniong hop chiu lUc tong quat nhat 
Khi dam dua vao khai thae. dam chiu them tinh tai giai doan 2 va hoat tai 

thi dac trung hinh hoc Set dien thay ddi, tiet dien trang giai doan nay la tset 
dien lien hop bao gom lian mat cau 

Hinh 14. MKGA tmfmg hop dam dua VM klui ttuc 

TTnh toan ndi lut tnang c4c thanh d tat ca cac trudng hop ta cd lut keolAi 
nhat the hien tren Bang 2. 

B^ng 

STT 

1 
2 
3 
4 

2. Ket quS tinh toan ndi lut Idn nh^t 

Ky hieu 

35(13-18) 
37(19-14) 
24(9-15} 
6(1-8) 

LUC (kN) 

433.11 
268.76 
181.59 
179.85 

Tuong tUng 
VLinq (SS k^o 

Tif 0 d^n 0.5m 
TirO.Sd4n 0.98m 

TifD.98hetvungO ' ' 

3.3. Thiit Ite cot thip va Idem torn MHGA 
a. Cdt thep viing neo 
Ap dung cdng thik tinh thep ta xac ̂ nh duoc 

24(9-15) 
6(1-8) 822.0 

923.63 a 

Bdtr icdtth^p 
- Budc cdt dai dl4a80 bo tri t o n g khoang giua thanh chdng s 

dau dam d^n 530mm, cdt th^p dang dai vdng 2 Idp, lUOng cfitthfij 
thietlal4d14. 

- Budc cdt dai d14a140 tUong liTig vcft thanh giSng sd 37 trongl 
VI 420mm tiep theo; 

- BUdc cdt dai f^i deu dl4a200tuang dng vdi thanh chju kfesdj 
- Cdt thep cd ky hi&u G146dl4 tUOng dng vdi thanh giSng ! 

chdng d t cho dam, thanh th^p nay d i t nSm ngang de thu|n tien trong i| 
trinh thi cdng. 

Hmh 1 i. Hilet ke thep theo MHGA 



Kiftli t o i n thanh chdng 

V8I MHGA a iMSf lnh l ip nhu ban a iu Ihl khbtic ainh Kdi thudc thanh 
1 ' Oldng.Mdithiaicthanhchdngkhdngautlcvuotquavungbiencdahetdng 

; ? ^ ' i " ¥ * ? " ' " " S l * ' ' * ' * ' « " » i 9 * » i l ' < h d n g . T i » i H t a h i 6 k i i J i 
J ; S . " ^ . * ? « " ' * « " ' * ' ° * " I S " 5 " ' m b a n a i u l i B c h o n M H l i V 
kididiudCGsctoih thong nay dat tai vIMoich mep audi cua vdng be tdng 

1,431a a o m m l h e o k a qu i bnh toan thi thanh chdng sd3kSn nhat Bongs 
thanh cd bd di), l « m m l i d im b io thanh nay khdng vuot qu i ni ngoii i S n 

U ™ * = ^ ' l * ^ . ' * » * i - « * ' « « u > » i B t U c i c t h a n h t h d n s n h u m d h l n h 
,a giantSbpaiuthdamanaiguklinchluluc 

Hinh 16. nftn tia Mfflnij tlianli diBng ttong mo Nnh gian 

3.4. JVA^nxdtk&fud tftift todn 

"̂  t K , ' ^ ' ^ ! ^ " 1 " * ' * ' ' ™ ' ' ^ " * ' ° * " " > " 3 = t Oudng hop cang cap 

Simsif *" ' ' *"'""-™'"""*°""™"*»™ 

, «'*pauavio,|blviklchthuBccacthanhgling,ndntitovcquan 

5 md h lnh ' ' ! ! ^ !? S * " :S''?.'' ' " * " " " " * " • * " " ' ' >°*" ' W ™ " • 

S tmngtWdtkd ' ' * ' " ^ ' " " " " ""^ « " * " 9 

I „ 1 . r w . ! f ''f « * I " * " * « > " " W cdt aal d n aul« gia cudng day hon 
Jt, lv|tr lneocapvagiimdinchoa5nv|tr icodlvdngD 

- V l * : lua chon MHGA, tSch phin phdi ndi Idc phu thudc nhi&i vao 

1 thinh Up md hinh a« gi im bdt sd md hinh khdng phii hop 

< l„«m to., J ° I | ° " ' ' ; ' ' ' * . " ' ^ * » ' " " ' ' " ™ 9 v u n g n e o t h e o c i c p h u o n g , 

M m basu phu hop ciia md hinh v i «ic anh vi tn can gia cu««, cdt d w . Sd 

\ S S ! " ' ' "'" " "^ •"" "̂  "^ "̂  "' * ^ -̂̂ n «S kd 
3J. N^dang Uim (tw md AlnA 9/dn 

* » y r ' S , ' " ! " , " ? " ^ " " ^ " " P " " ' ™"9 " « • aiu d im nuOng hop dam 
M vio k ta thie theo md hinh din hdi va md hinh din d io cd x« S S i o 
xstinhhudngcdacdtthepdolphanbdbongdiudim " " " " " " " " S 

Kiim tra md hinh thi nghiem 

Bu*bousI101(l IJthuc hiln thi nghBm nen dim bong phdng ihl nghiem 

K Ŝ'tXr'""''*""''*'*̂ -****'̂ "-
- KfchthiAkdImlOxiefln) 

Khoing d id i gjOa 2 goi IS 180(in) 

d a m ' p j ^ r ' ' ' * ' ' ' " ' ' ' ' ' ' • ' ' " ' ' ' * ' ' ' ' ° ' ^ ' ' ^ ' ^ " 9 ^ " ^ ^ " ' ^ ' 
X^t trudng hpp gia t i l dgn t i i trong P=12000(lbs) 

Dd vdng I * nha trong dSm la a4243(in). ket qui ttwo Wolansfci v i 

n ' " d , ^ H S , ° i ^ * ' " * " " ' ^ " " * ' * ' " " ' ' - i m r c h r £ ; v ? . 

Hinh 17. Oniyen w lai gffla nhip va hinh thii vft (Hit dSm 
Ap dung phan tfeh dng suit vdng neo 

Thdng sdtinh toan, dang phan h i md hinh v$tli§u ttiam khto [12]. M6 
hmh phan tKh dfiue^g hop tai trong khai thao Cdc thdng sd chinh: 

- Md hinh d in h&: solid 45 [13] 
Md hinh dan 6kcy. Solid 65 va link 8 

ffinh 18. Vflng neo cip jif iu dim bang phSn iM'm Ansys 

Md Wnh vat li^u; ddngnhStdanghudoo 

Winh 19, Bieu do iftigsiiSt phuang ngang tnicneoi63 

Mo hinh vat lieu. Phan td be tdng-Solid 65 

ffinh 20- Bî u do ling suit phMg ngang true neo sfi 3 



Md hinh vgt li^u: Solid 65 va phan tif thep-LinkS phan tif hCfu han cho ket qua linh to5n phu hc^ vdi kit qu3 tfnh tc 
theo phuang phSp md hinh glSn ao. 

3. niuong phap md hinh gian So cd * l xet ddng thdi nh l& tnjdngfi^ 
tai trcing khac nhau. Tit dd vi§c ap dung md hinh gian 5o trong tfrfi It' 
thiet ke vung neo noi dieu kien chiu luc phu tfiudc vao sd liwng neo, tr 
cang cap, vi tri dat neo, die tdi trong khac ntiau se rat thuan loi. 

4. Ooi vdi dau dSm cd be rdng nhd ttii su phan b d dng suSt d i d j l 
t rong mat ph3ng chda cap. Do do, viec ap dung m d hinh gian ^ ^ ^ 
ket qua t fnh toan phi i hop vdi su lam viSc cda v i tng neo dau dSm. 

TAI LIEU THAM KHAO 

[11 Antoine E Naaman, Prestressed Conoete Analysis and Design, 2nd ed. USA: Tedino Pt^ 

Kmh 21.fl'ng sua't doc trac neo so 3 - SolWeS+UnkS 

Nhan xet ket quS t inh toan theo phan t i t hUu han 
- Phan tich vung neo md hinh d in hoi, img suat phan bd trong viing 

neo khdng vuot qua cUdng 66 chiu keo hay nen cua b# tdng. Bieu do phan 
bd tfng suSt theo phuong ngang each viing neo 03m tai neo sd 3 Hinh 19, 
cho thay pham vl dng su5t phSn bd tap ftung tai tam cua ti4t di§n va chu 
y4u ih doc theo chieu cao (theo phuong y) va chieu dh (theo phumig z) dau 
dam. Do do. phan tfeh viing neo dau d^m sddung md hinh gian 20 cho ket 
qui phij help vdi sU lam viec thuc vting nay. 

- Phan tich viing neo bSng md hinh dan dto.chi xet cudng do chiu 
keo, nen cCia be tong thi co so khac biet Idn so vdi trudng hop gia thiet vat 
lieu be tdng cdt thep la ddng nhat va dSng hUdng. NhU tren Hinh 20 vung 
neo se xuSt hi^n nhCfng vet ndt ben trong be tdng. Pham w ifng suat vUot 
qua khS nang chiu keo ciia be tdng se l im cho be tdng bi ndt do kto vd. Vi 
tri xuat hien tir dau neo khoang h/2 (doc chieu dai dam). Td ket qua phan 
Mch niy cho thay, can thiet phai gia cUdng Idp lUdi thep tai vl tri sau neo 
each neo khoSng h/2 de dim bdo chdng nilL Tren thuc te, viec xuat hien 
img suat keo lam xuat hien vet nin b^n trong be long cd the xay, nen rat 
kho kiem scat ngoai thuc te. 

- Phan tich viing neo bSng md hinh d in d^o, xet inh hUdng ciia 
cdt thep, vdi sd lUong cdt thep va khoSngcach bd tri theo phuong phap 
MHGA. Nhu tren Hinh 21 dng suat keo trong viing neo giam xudng, 
trong viing neo dau dam khdng xuSt hien diem vet nirt phia sau neo va 
cd Sl/ phin phdl lai dng suHt ben trong phan t i l . ilng suat nen tang len 
theo cic phuong va gidm irng suat keo ben trong neo. Tuy nhien, dd 
cifng ciia kgt cau t ing len khi xet md hinh cd cdt thep, tai vi tri ngay sat 
sau neo viing dng suat keo theo phuong z tang len. Do do can phi i bo 
tri mdt Idp ludi thep gia cUdng tai mat tiep xiic giifa tam thep dem va be 
tong de chong lai sU pha hoai cue bo 

4. K^tluan 
Qua viec phan tich die diem ehiu lUc trong vung neo cap d dau dam 

I cang sau bing phuong phap MHGA va ddi chieu kiem tra ket qua tinh 
toan, thiet ke vdi ket qu i tinh to in theo phuang phip phan t i i hClu han, 
eic ket luan sau duoc riit ra 

1. Vi§c phin tich. tmh toan v£ing neo bing phuang phap MHGA la 
don gi in, cd tinh thUc hanh eao khong can su hd tro cua eic phan mem 
chuyen dCing khic Ket qua tinh to in, bo tri cdt thep la trUc quan nen 
khi ap dung vio thiic te thiet ke r i t thuan loi do ed the de dang duoc 

2. Khi thiet ke cdt thep theo MHGA thi pham vi bd tri cot thep chiu 
k^o xuat phat t i f kich thudc cua thanh gi3ng, nen viec bd tri cdt thep rat 
t hu in loi v i hop ly, d i m bao vifa tiet kiem vda an t o i n . Cu the, theo tinh 
toan t u phuong phap MHGA thi vung d i u dam dUOc bo tri cot thep 
(theo thanh giSng) day hon trong pham vi l i t dau dam den vi t r i each 
dau dam 1 doan la h/2 Kiem tra viec bo tri cdt thep trong mo hmh gian 
ha bSng phuong phap p h i n t i l hc/u hsn cho t h i y ket qua p h i n tich 
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