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Xay dung hé thdng d‘u'o'ng ham tau dién ngdm trong do thi la mot gidi phap
bén viing nham dap u'ng nhu cdu giao thong va thiic d‘ay phdt trién kinh té -
xd h_oz Trong céng tdc quy hoach thiét ké, cdc tuyén dwong hdm tau dién
ngdm thuong duoc bo tri thanh hai dudong ham song song gdn nhau dé t6i
wu héa khi vdan hanh khai thdc. Trong qud trinh thi cong hai dwong hdm gay
ra sy tuong tdc co hoc gm’a hai d‘wo'ng hdm, dan dén sw thay doi néi luc
trong cdc vo hém. Nghién ciru nay S dung phu'o'ng phap phén tir hitu han
dé phan tich ndi luc trong vé hdm déi véi sor do bo tri hai d‘u'o'ng hdm song
song cung truc thang dirng. Phan tich tap trung vao lyc doc va mo men trong
cdc vé ham, cé xét dén trinh tw thi cong cdc duong hdm. Két qud cho thdy
trinh tw thi cong dnh hwdéng ddng ké dén néi lwc trong vé ham, trong do
dwong hdm dworc thi cong trwde chiu tdc dong tir qud trinh dao dwong hdm
thi cong sau. Ngoai ra, nghién citu ciing xem xét anh hwéng cia cdc yéu té
nhw gid tri lwong mdt thé tich, do sdu ddt dwong hdm va khodng cdch gitka
hai dworng ham dén luc doc va mé men trong cdc vo hdm. Két qud nghién
ctru khdo sdt dnh hudng cua lwgng mdt thé tich, chiéu sdu bé tri duong hdm
va khoang cdch gitra hai dwong hdm cho thdy, gid tri luc doc va mé men
trong vé hdm trén va vé hdm dwéi vén tudn theo quy ludt la du’o'ng hdm thi
cong trwede hay la dwomg hdm dd cé hién hivu chiu dnh hwéng tir viéc thi
cbng dwong ham sau. Lwc doc va mé men trong vé chéng dwong hdm & trinh
tw dworc thi cong trwdrc sé Ién hon so véi trinh tw dworc thi céng sau.
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1. M¢é dau

Hién nay, trong cong tac quy hoach, thiét ké hé
théng cac tuyén duong him tau dién ngdm trong
d6 thi c6 ba so d6 chinh dworc st dung dé phan bo
hai dwomg him song song gan nhau, bao gobm so d6
hai dwdmng hAm song song c6 ciing truc nam ngang;
so @6 hai dwdng him song song c6 cling truc thing
dirng va so d6 hai duwong him song song khac truc
nam ngang, khac truc thang dirng (Addenbrooke va
Potts, 2001; Hunt, 2005; Divall, 2013). Qua trinh thi
cong hai dwomg hdm song song gan nhau giy ra
hién twong twong tac co hoc gitra hai dwong ham,
sw thay déi vé noi luc trong vo chéng cac duwong
ham hay chuyén vi khéi dit da xung quanh so v&i
trwong hop thi cong dwong hdm don (Do va nnk,,
2022b). Cac két qua nghién ctru cho thay khi thi
cong hai duwdong hAm song song thi giy ra gia tri noi
lwe vé hdm 16m hon so véi cong tac thi cong duong
ham don (Do va nnk, 2014; Wang va nnk, 2017;
Pedro va nnk, 2022; Le va nnk, 2023) tuy nhién
cac nghién ctru vin cha yéu tip trung vao hai
dwong ham song song cé clng truc ndm ngang
hoac hai dwong him dwoc thi cong dong thoi, chwa
danh gia anh hwéng cia trinh tw thi cong cac duwong
ham (Liu va nnk, 2021; Do va nnk,, 2022b; Wang
vannk, 2024).

Thuec té cho thay, trong qua trinh thi céng rat
hiém khi hai dwong hdm dworc thi cong song song
dong thoi, phan 1én 1a thi cong cach nhau mot
khoang nhit dinh hodc 1a thi c6ng xong dwong hdm
thir nhat r6i tién hanh thi céng dwong him thi hai.
Trong cac treomg hop dé, xuat hién anh hudng tir
cong tac thi cong dwong ham thi hai dén dwong
ham th nhat da dwoc xay dung trwdc d6 hodc
dwong hdm thi cong thi hai ¢6 thé dwoc thi cong
trong khéi dat da da bi thay déi trang thai (rng suat
do cong tac thi cong duwdong hdm thir nhat, phu
thudc vao khodng cach gitra hai dwong ham gay ra
nhitng twong tac co hoc gitra hai dwomg hdm véi
nhau. Bén canh d6, twong tac co hoc gitra duwomg
ham véi khéi dat da xung quanh da lam cho noi luc
trong cac vo ham va chuyén vi lop dat da xung
quanh cic dwong hdm khac nhau (Cording va
Hansmire, 1975; Koungelis, 2007; Das va nnk,
2017).

Trong qué trinh thi cong dwong ham, cong tac
dao pha khéi dit da dan dén viéc phan b lai trmg
sudt trong khdi dat da xung quanh dwong ham, do
viéc gidm tng sudt dan dén hién twong di chuyén

cua dit da xung quanh vé phia khong gian tréng ctia
dwong ham. Lwong dit da phai dao bb sung nay
trén thé tich wéc tinh ban d4u cia dwomg ham dwoc
biéu thi dwéi dang phan tram va dwoc goi la lvong
mat thé tich (VL, %). Két qua nghién ctru khi tong
hop, so sanh dnh hwdng clia cong tac thi cong
dwong hdm don va dwomg hdm ddi dén chuyén vi
khéi dat da xung quanh dwong ham, dich chuyén
mat dat, két qua nghién ctru con cho thiy sw gia
tang gia tri lwong mat thé tich (VL, %) déi véi cong
tac thi cong hai dwong him song song (Divall va
nnk, 2023).

Mirc d6 mit thé tich phu thudc vao loai dat da
dwong hdm thi cong qua, Ky thudt dao hAm dwoc ap
dung va k¥ nang ctia nha thiu. Theo két qua nghién
clru, tong hop nhw sau (Mair va Taylor, 1997;
Divall, 2013):

- Lwong mat thé tich khi thi cong trong dat sét
ctrng thwomg nam trong khoang tir 1%+2% khi st
dung phwong phap dao hdm 10 thién;

- S& dung lop bé tong phun khi ap dung
phwong phap dao ham méi ctia Ao trong dat sét
cung c6 lwong mat thé tich 0,5%+1,5%);

- St dung phwong phap can bang ap luc dit
(EPB) va may dao ham chit long c6 ap c6 thé dat
dwoc mirc do kiém soat d6 lun tdt hon voi lwong
mat thé tich Ian lwot1a 0,5% doi véi cat vava 1+2%
voi dat sét mém;

- Trong diéu kién 16p d4t hdn hop, lwong mat
thé tich c6 thé cao hon déi véi may can bang 4p luc
dat (EPB) va may dao ham chit16ng c6 ap.

K&t qua nghién ctru ctia Do va nnk. (2015) cho
thdy khodng cach gitta hai dwong hdm c6 anh
huwéng dén gia tri dich chuyén mat dat va ndi luc
trong vo ham d6i véi so d6 bo tri hai dwong ham
song song cung truc nam ngang. P8i véi so do bé tri
hai duwong hAm song song cé cung truc thing ding,
két qua nghién ctiru tir cong tac thi cong hai dwong
ham giy ra gia tri dich chuyén mat dat 16n hon so
vGi treong hop thi cong mot dwong hdm don & vi
tri phia dwéi (Do va nnk,, 2022a).

Cac két qua nghién ctru cho thay cac duwong
ham dao gan nhau cé twong tac véi nhau. Do co ché
twong tac nay dan dén noi luc trong vé chdng cac
dwong hadm c6 sy thay ddi so véi dwong hdm don
vé gia tri va so d6 phan bé. Hiéu trng twong tac co
hoc gitta hai dwong hdm thay déi tuy theo vi tri
twong quan gitra hai dwong ham, trinh tw khai dao
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cac dwomg ham. Mot trong nhitng van dé thu hat sw
quan tam clia cac nha khoa hoc la khodng cach an
toan tdi thiéu dé khong xay ra hiéu rng twong tac
co hoc gitra hai dwong him song song.

Trong nghién clru nay, tac gia st dung
phwong phap phan ti hiru han dé phan tich noi luc
trong vo hdm d6i v&i so d6 hai dwomg him song
song cung truc thang dirng, nghién ctru c6 xét dén
anh hwéng cua trinh tw thi cong cadc dwong ham,
lwong mat thé tich, chiéu sau bo tri dwong him va
khoang cach gitra cac dwomg ham.

2. Dir liéu va phwrong phap nghién ctiru

Trong nghién ctu nay, d€ phan tich noi luc
trong vo ham déi véi so do hai duwdng him song
song c6 cung truc thing ding, hai dwong ham c6
cung hinh dang tiét dién ngang la hinh tron, kich
thwée va cac tham so ki thuét gobm duwong kinh D =
6,65 m; chiéu day vo hdm d = 0,3 m; m6 dun dan héi
v6 ham E = 35 GPa, hé sd poisson v = 0,15, chiéu sdu
tr mat dat dén tdm dwong hdm phia trén 13 Z,
khodng cach gitra tAim hai dwong hidm 13 L, hai
dwong hdm dwgrc thi cong qualép dat sét. So do bai
toan dwoc thé hién nhw trén Hinh 1. Cic thong s6
coly16p dat duwong ham thi cong qua dwoc thé hién
trong Bang 1.

DE phén tich néi luc trong cac vo ham doi véi
so d6 thi cong hai dwong ham song song cé cling
truc thang dimg, nhom tac gia sir dung phwong
phip phin t& hiru han, thong qua phin mém
Plaxis2D, phwong phap cho phép phén tich chuyén
vi ciia khoi dat da xung quanh dwong ham, trén mat

Lép dat

Hinh 1. Sor d6 hai dwdng hdm song song c6
cting truc thang dirng.

Bdng 1. Théng sé co ly cia lop dédt dworc st
dung trong bai todn nghién ciru.

STT | Thong so co ly hIi<éyu Giatri | Ponvi
Khoi lwong

1 |[thétichlép y | 19,50 | (kN/m3)
dat

M6 dun cat
tuyén xac dinh
2 |tirnén3truc, | B
ap lwc budng
pref

32500 | (kN/m?)

M6 dun tiép
tuyén trong
thi nghiém
oedometer

Essy | 32500 | (kN/m2)

M6 dun do tai
va gia tai
5 |Lwc dinh két Cref 7,0

G6c ma sat o
6 trong @ | 205 ®

97500 | (kN/m?2)

(kN/m?)

7 |Hésé poisson | v 0,28 -

dat va ndi lyc trong vé ham (Kunst, 2017; Bousbia,
2024).

Kich thwéc mo hinh: Kich thwéc mé hinh cé
anh hwdng dén téc dé tinh toan, dd chinh xac cta
két qua tinh toan. Theo Oteo va Sagaseta (1982)
kich thwéc mo hinh tir tim dwong hdm dén bién
thang dirng khuyén nghi 14y 1ém hon hodc bang 10
lan dwong kinh hdm, nhiéu nghién ctru vé sau nay
cling tuan tha theo viéc lwa chon kich thwéc mé
hinh nhuw trén dé€ dam bao cic twong tic trén bién
md hinh khong 1am anh hwéng dén két qua phan
tich bai toan. Trong md hinh bai toan nay tac gia lay
kich thuwérc tir tAm ham dén bién thang dirngla 100
m tic 16n hon 14 [an dwong kinh ham. Kich thwéc
mo hinh, bao gom: chiéu cao 75 m; chiéu rong 200
m, nhw Hinh 2.

biéu kién bién: Ddi vdi cac diéu kién bién,
trong phén tich nay, khong cho phép cé bat ky
chuyén vi theo phwong ngang hoic chuyén vi theo
phuwong thing dirng tai bién ddy mo hinh. Trén hai
bién thang dirng mo hinh, chi cho phép c6 cac
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Hinh 2. So @6 mé phéng hai dwirng hdm song song cé cting truc thang dirng.

chuyén vi theo chiéu dirng, khéng cho phép chuyén
vi theo phwong ngang. Cudi clng, bién trén cling
cia md hinh cho phép chuyén vi theo phwong
ngang va phwong ding.

Diéu kién trng suit ban dau trong mo hinh st
dung phwong phap luc trong trredng, trong bai toan
ndy trng suat thang dirng o, (kN/m?) dwoc xac dinh
thong qua trong lwong thé tich cta lép dat, theo
cong thirc sau:

o, =2y D

Trong dé: Z - chiéu siu vi tri xac dinh &rng suit
(m); y - trong lwong thé tich ctia 16p dat (kN/m3);
Ung suit theo phwong ndm ngang oy (kN/m?)

dugc xac dinh thong qua hé s6 ap luc ngang Ko, theo
cong thirc sau:

O’h = Ko.o-v (2)

Trong dé: Ko - hé s6 ap luc ngang;

Hé s6 Ko dwoc xac dinh thong qua gia tri goc
ma sat trong cua lép dat da ¢ (°), theo cong thirc
sau:

Ky =1—sing 3)

Cac budrc thue hién bai toAn mo phong cong
tac thi cong hai dwong hdm song song clng truc
thang dirng bao gom:

Buwdrc 1: Thiét 1ap cac thong s6 ban diu, khai
bao diéu kién bién.

Buérc 2: Cong tac dao dat, 1ap dit vo chdng cla
dwong hdm thi nhat.

Buére 3: Ap dit lrong maét thé tich cho dwong
ham th& nhit.

Budc 4: Cong tac dao dat, 1ap dit vo chéng ciia
dwong ham thit hai.

Buérc 5: Ap dit lwong mat thé tich cho dwong
him thi hai.

So d6 mo phong hai dwdng him song song c6
cung truc thang ding dwoc thé hién trong Hinh 2.

3. Két qua va thao luin

3.1. Két quad phdn tich dnh hwéng ciia trinh tw
thi cong cdc dwiorng hdm dén néi lyc trong cdc vo
hdm

D€ phan tich anh hwdng cha trinh ty thi cong
cac dwong ham dén ndi luc trong cac vo ham trong
so @6 hai dwdng him song song c6 cling truc thing
dirng, tac gia da thuc hién mat s6 bai toan dé danh
gia sw thay doi noi luc trong cac vé ham, cu thé nhw
sau: thi cong dong thoi hai dwong ham; thi céng
ham trén (Ham Tr) trwdc, hAm dwdi (Ham D) thi
cong sau; thi cong hAm dwdi trwede, hdm trén thi
cong sau. Cac tham sd hinh hoc st dung: gia tri
chiéu su tir mat dat dén tAm dwong ham phia trén
la Ze = 2D = 13,3 m, khoang cach giita tam hai
dwong hdm 1a L = 2D = 13,3 m, lwong mit thé tich
VL = 0,5%. Két qua lwc doc phan b6 trong cac vo
ham dwoc thé hién trong Hinh 3.

Két qua nghién ctru cho thay, khi thi cong hai
dwong ham song song c6 cuing truc thang dimg, luc
doc phéan b trong vo hiam c6 tinh d6i xirng qua truc
thang dirng ctia hAm, dwong hdm & dwdi do bé tri &
chiéu siu 16n hon nén c6 gia tri lwc doc va mé men
16m hon so véi dwong hdm & phia trén.
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Hinh 3. Anh hwéng cta trinh tw thi céng dén Iwc doc N (kN) trong vé hdm trén, hdm duwdi.

Anh hwéng ctia trinh tu thi cong dén luc doc
vo ham trén (HAm Tr) cho thdy: khi thi cong hai
ham d6ng thoi (Pong thoi); khi thi cong theo trinh
tw ham trén r6i dén ham dwdi (Trén-dwdi); khi thi
cong theo trinh tw hdm dwéi réi dén ham trén
(Dwdi-trén), gia tri lwe doc 1én nhit trong vé him
trén lan lwot 1a: 502,38 kN; 530,80 kN; 491,25 kN,
vi tri xay ra gia tri lwc doc 16n nhit trong vé ham
trén trong ca ba trwong hop cé trinh tw thi cong
nhuw trén déu tai cac goc 900 va 2700. So vi trinh tuw
dao dong thoi, thi & trinh ty dao (Trén-dwdi) luc
doc16m nhit trong vo ham trén tiang 5,65%, & trinh
tw dao (Dwédi-trén) lwc doc 1én nhit trong vé hdm
trén giam 2,21%.

T d6 ta thay, khi thi cong theo trinh tw hAm
trén trudc, hAm dwdi thi cong sau thi lwc doc trong
vO hdm trén la 16n nhéit, do dwong hdm trén thi
cong xong va chiu anh hudng tir cong tac thi cong
khai dao hdm phia dwéi nén luc doc trong hdm trén
c6 gia tri lom.

D6i véi hdm phia dwdi, khi thi cong hai hdm
dong thoi (Pong thoi); khi thi cong theo trinh tw
ham trén réi dén hdm dwéi (Trén-dwéi); khi thi

cong theo trinh tw hdm dwéi réi dén ham trén
(Dwéi-trén) gia tri 16n nhat cta luc doc trong vo
ham dwédi lAn lwot 1a: 1043,87 kN; 1030,35 kN;
1097,65 KN. Vi tri xay ra gia tri luwc doc 16m nhat
trong vd ham dwdi trong ba trieong hop dé lan lwot
1a tai cac g6c 990 va 2619; tai cac goc 999 va 26109; tai
cac goc 900 va 2700, So véi trinh tw dao dong thoi,
thi & trinh tw dao (Trén-dwdi) luc doc 1om nhat
trong vo ham dwéi gidm 1,29%, & trinh tw dao
(Duwéi-trén) lwc doc 1én nhit trong vé him dwdi
tang 5,15%.

Tl d6 cho thdy, anh hwdng cia sy twong tac
gitra hai dwong ham nén khi thi cong theo thi tw
ham dwdi-trén thi ndi lwc trong dwong hdm phia
dwdi 1a 16m nhat va vi tri xay ra gia tri lwc doc 16m
nhit trong vé ham dwéi la tai cac goc 900 va 2700.
Cac gia tri lwc doc 1ém nhat va nho nhat trong cac vo
ham dwoc tip hop trong Bang 2 dwdi day.

Trén Hinh 4 thé hién dnh hwdng cta trinh tw
thi cong dén mo6 men trong cac vé ham, gia tri mo
men dwong va md men 4m 16n nhit trong vo hdm
trén trong trwong hop thit tw thi cong hai hdm dong
thoi; hdm trén-dwdi; hdm dwdi-trén cé gia tri lan

Bdng 2. Gid tri lwc doc Ién nhdt va nhé nhdt trong cdc vé hdm khi thi céng véi cdc thik tw khdc nhau.

STT Trinh ty thi cong Lwc doc trong vé ham, N (kN)
Ham trén Ham dudi
Max Min Max Min
1 DPong thoi 502,38 317,95 1043,87 674,20
2 Tr-D 530,80 335,48 1030,35 669,48
3 D-Tr 491,25 307,75 1097,65 720,99
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lwot 12 34,18/-41,84 kNm; 42,36/-53,83 kNm;
36,95/-43,00 KNm, vi tri c6 m6 men 16n nhat trong
v0 him trén trong ba trwrong hop dé déu tai cac goc
810 va 279°. So véi trinh tw dao dong thoi, thi &
trinh tw dao (Trén-dwi) gia tri tuyét doi 16n nhat
clia md men trong vé ham trén ting 28,6%, & trinh
tw dao (DuGi-trén) gia tri tuyét déi 1om nhat ciamo
men trong vo him trén ting 2,77%. Nhw viy, véi
trinh tw thi c6ng hdm trén-dwdi thi mé men trong
vO hdm trén c6 gia tri 1a 16n nhit, do anh hudng tir
viéc thi cong hdm thi hai 1a hAm dwdi nén khi thi
cong him trén trurdre thi moé men trong vo ham trén
1a16m nhat.

Da6i véi hdm duwdi, gia tri mo men dwong va
md men am lén nhat trong véo ham dudi trong
trwong hop thit tw thi cong hai hAm dong thoi; ham
trén-dwdi; ham dwdi-trén c6 gia tri lan lwot 1a
47,23/-69,71 kNm; 49,90/-70,68 kNm; 59,36/-
95,37 kNm. Vi tri xdy ra gia tri m6 men l6n nhit
trong vé hAm dwéi trong ba truedng hop trén déu
tai cac goc 900 va 2700, So véi trinh tw dao déng
thoi, thi & trinh tw dao (Trén-dwdi) gia tri tuyét doi
lén nhit cia m6 men trong vé ham dwdi tang
1,39%, & trinh tw dao (Dwdi-trén) gia tri tuyét déi
16m nhit cia mé men trong vo him duéi ting
36,80%. T két qua ta thiy, thi tw thi cong him
dwéi-trén thi md men trong vo ham dwdi co gia tri
16m nhit, do anh hwdng tir viéc thi cong dwdng hAm

th hai 1a hdm trén, nén viéc ap dung thir ty thi
cong hdm dwéi treéc hdm trén sau thi moé men
trong vo hAm dwdi co gia tri lén nhét.

T d6 cho thdy, dwong ham thi cong trudc
chiu anh hwdng tlr cong tac thi cong dwong ham thi
cong sau. Lwc doc va mo6 men trong vo ham thi cong
trwdre 1om hon so véi lwe doc va mé men trong vo
ham d6 khi hdm dworc thi cong sau. Pwong ham thi
cong sau c6 gia tri lwc doc va mé men twong dong
So v6i trinh tw thi co6ng dong thoi. Cac gid tri mo
men 16n nhit va nho nhit trong cac vé ham dwoc
tap hop trong Bang 3 dwédi day.

3.2. Két qud phdn tich dnh hwdng ctia wong mdt
thé'tich dén néi lwc trong cdc vé hdm

D€ phan tich anh hwdng cia lwgng mat thé
tich dén ndi lwc trong v ham, tic gia thue hién mot
sO bai todn vi gid tri lwgng mat thé tich thay doi
1an lwot 1a: 0,25%; 0,5%; 0,75%; 1%; 1,25%; 1,5%
trong cic trwong hop thi tw thi cong hdm trén
trwdc, hAm dwédi thi céng sau va trinh tw thi cong
ham duéi triedre, ham trén thi cong sau. Anh huéng
cua lwong mit thé tich dén lwc doc trong cac vo
ham dwoc thé hién trong Hinh 5.

Tl két qua Hinh 5 cho thiy, theo trinh tu thi
cong ham trén-dwdi cho gia tri lwc doc trong vo
ham trén lém hon khi thi céng theo trinh ty hdm
dwéi-trén. Theo trinh tw thi cong him trén-dwdi,
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Hinh 4. Anh hwéng ctia trinh tw thi cong dén mé men M (kNm) trong vé hdm.

Bdng 3. Gid tri m6 men Ién nhdt va nhé nhdt trong cdc vé hdm khi thi céng véi cdc thiv tw khdc nhau.

STT Trinh tw thi M6 men trong vé him, M (kNm)
cong Ham trén Ham dudi
Max Min Max Min
1 bong thoi 34,18 -41,84 47,23 -69,71
2 Tr-D 42,36 -53,83 49,90 -70,68
3 D-Tr 36,95 -43,00 59,36 -95,37
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voi gia tri lwong mét thé tich 0,25% thi gia tri luc
doc 16n nhit trong vé ham trén la 601,20 kN, khi
tang lwong mat thé tich tir 0,25% 1én cac gia tri:
0,5%; 0,75%; 1%; 1,25%; 1,5% thi gia tri luc doc
16n nhit trong vo hdm trén giam lan lwot la:
11,71%; 19,18%; 24,41%; 27,17%; 28,36%. Tlr két
qua cho thiy v&i gia tri lwong mit thé tich cang nho
thi gia tri lwc doc trong v ham trén cang 16m.

Anh hwéng ctia lrong mét thé tich dén luc doc
v0 hdm dwdi duwgc thé hién trong Hinh 5. Tir két
qua cho thiy, d6i vd him dwédi thi thir tw thi cong
hadm dudi-trén cho gia tri lwc doc trong vé ham
dwéi 16m hon so véi trinh tw thi cong hdm trén-
dwéi. Theo trinh tw thi cong hAm dwdi-trén, voi gid
tri lwong mat thé tich 0,25% thi gia tri lwc doc 16m

lwgng mét thé tich tir 0,25% lén cac gia tri: 0,5%;
0,75%; 1%; 1,25%; 1,5% thi gia tri luc doc 16m nhit
trong vO hdm dwdi gidm lan lwot 1a: 10,88%j;
19,13%; 25,61%; 30,71%; 34,44%. Twong tw nhw
lwc doc trong vo ham trén, véi gia tri lwong mat thé
tich cang tang thi gia tri lwc doc trong vé him dwdi
cang giam. Cac gia tri luc doc lén nhat va nho nhat
trong cac vo ham v6i lwong mét thé tich VL(%)
khac nhau dwoc tdp hop trong Bang 4 dwdi day.
Anh huwéng ctia lwong mat thé tich d&n moé men
trong cac vo him dworc thé hién trong Hinh 6.

Tl két qua cho thiy, trinh tw thi cong ham
trén-dwdi cho gia tri mén men trong vo ham trén
16m hon so véi trinh tw thi cong hAm dwdi-trén, nhw
Hinh 6. Theo trinh ty thi cdng hdm trén-dwéi, véi

nhét trong vo ham dwdéi la 1231,60 kN khi ting
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(a)
Hinh 5. Anh huéng ciia lwong madt thé tich VL (%) dén gid tri Iuc doc 16n nhdt Nmax (kN) (a), va nhé nhdt
Nmin (kN) (b).
Bdng 4. Gid tri luc doc Ion nhdt va nhé nhdt trong cdc vé hdm khi thi céng véi lwong mdt thé tich VL (%)
khdc nhau.
STT | Lwong mat the tich Trinh ty Luc doc trong vo ham (kN)
VL (%) thi cong Ham trén Ham dudi
Max Min Max Min
1 0.25 Tr-D 601,20 383,71 1177,47 804,89
’ D-Tr 573,47 368,34 1231,60 834,84
2 050 Tr-D 530,80 335,48 1030,35 669,48
’ D-Tr 491,25 307,75 1097,65 720,99
3 075 Tr-D 485,90 321,24 917,86 590,50
’ D-Tr 437,82 281,10 996,04 649,81
4 100 Tr-D 454,45 322,69 817,23 534,58
’ D-Tr 401,47 267,77 916,20 602,99
5 125 Tr-D 437,87 335,10 736,80 495,45
’ D-Tr 374,76 250,32 853,38 570,67
6 150 Tr-D 430,72 349,97 675,21 468,60
’ D-Tr 354,47 232,99 807,41 542,80
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Hinh 6. Anh hwéng ciia lwong mdt thé tich VL (%) dén gid tri Mé men Ién nhdt Mmax (kNm) (a), va
nhé nhdt Mmin (kNm) (b).

cac gia tri lwong mat thé tich 0,25%; 0,5%; 0,75%;
1%; 1,25%; 1,50% thi gia tri m6 men dwong, mo
men dm 1én nhat trong vo ham trén lan lwot la:
47,95/-58,58 kNm; 42,36/-53,83 kNm; 34,36/-
44,57 kNm; 2834/-3590 kNm; 23,15/-28,59
kNm; 17,83/-23,24 kNm. Theo trinh tw thi cong
ham trén-dwdi, voi gia tri lwong mit thé tich ting
tlr 0,25% lén cac gia tri: 0,5%; 0,75%; 1%; 1,25%;
1,5% thi d6 1én mo6 men 4m 16m nhat trong vo him
trén giam lan lwot 1a: 8,10%; 23,92%; 38,72%;
51,20%; 60,49%. Tl két qua cho thay véi gia tri
lwong mat thé tich cang nho thi gia tri moé men
trong vo ham trén cang 16m.

Anh huwoéng clia lwong mét thé tich dén mo
men vo hdm dwédi dwoc thé hién trong Hinh 6, tir
két qua cho thay ddi vo hAm dwdi thi thik tw thi cong
ham dwéi-trén cho gia tri mé men trong vé ham

dwéi 16m hon so véi trinh ty thi cong hdm trén-
dwdi. Theo trinh tw thi cong hdm dwéi-trén, véi cac
gia tri lwgng mét thé tich 0,25%; 0,5%; 0,75%; 1%;
1,25%; 1,50% thi gia tri mé men dwong, md men
am 16n nhat trong vé hAm dwdi lan lwot la: 63,04 /-
9793 kNm; 59,36/-9537 kNm; 55,20/-87,38
kNm; 49,81/-76,51 kNm; 44,60/-67,93 KkNm;
39,17/-60,71 KNm. Theo trinh tw thi cong hdm
duwéi-trén (Bang 5), véi gia tri lwong mat thé tich
tang tr 0,25% lén cac gia tri: 0,5%; 0,75%; 1%;
1,25%; 1,5% thi d6 1én mé men 4m 1én nhat trong
vO hdm duwéi gidm lan lwot 1a: 2,61%; 10,77%;
21,87%; 30,63%; 38,00%. Tl két qua cho thay véi
gia tri lwong mat thé tich cang nhé thi gid tri mo
men trong vo hdm dwdi cang 1ém. Cac gia tri mo
men 1én nhit va nho nhit trong cac vé ham véi

Bdng 5. Gid tri mé men Ién nhdt va nhé nhdt trong cdc vé hdm khi thi cong véi lwong mdt thé tich VL (%)

khdc nhau.
STT Lwong mat thé Trinh tw M6 men trong vé ham (kNm)
tich VL (%) thi cong Ham trén Ham dudi
Max Min Max Min
1 0.25 Tr-D 47,95 -58,58 59,63 -80,94
’ D-Tr 44,38 -52,91 63,04 -97,93
2 050 Tr-D 42,36 -53,83 49,90 -70,68
’ D-Tr 36,95 -43,00 59,36 -95,37
3 0.75 Tr-D 34,36 -44,57 40,04 -58,24
’ D-Tr 29,55 -35,70 55,20 -87,38
4 1.00 Tr-D 28,34 -35,90 30,55 -46,82
’ D-Tr 24,12 -29,16 49,81 -76,51
5 125 Tr-D 23,15 -28,59 23,23 -37,51
’ D-Tr 23,24 -26,51 44,60 -67,93
6 150 Tr-D 17,83 -23,14 17,92 -27,19
’ D-Tr 25,29 -23,83 39,17 -60,71
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lwgng mét thé tich VL (%) khac nhau dwgrc tip hop
trong Bang 5.

Két qua bai toan khdo sat vé lwong mit thé
tich cho thiy, gia tri lwc doc va md men trong vo
ham trén va vé hAm duwéi van tuan theo quy luatla
dwong hiam thi cong trwdce hay 1a dwong ham da
hién hitu thi chiu anh hwédng tir hoat dong khai dao
dwong hdm thi cong sau, do d6 luc doc va mo men
trong vo ham 16m hon so véi trinh tw dwoc thi cong
sau. Cong tac thi cong duwdong ham cé gia tri lwong
mat thé tich cang nho thi giy ra lwc doc va mé men
trong cac vo him cang 16m.

3.3. Két qud phdn tich anh hwdng ciia chiéu sdu
ddt dwong ham dén néi lwc trong cdc vé hdm

DE phan tich dnh hwdng cta chiéu sau b tri
dwong hdm dén ndi lyc trong cac vo ham, tac gia
thuc hién mot s6 bai toan khi thay déi chiéu sau tir
mat dat dén truc dwong hdm trén Z. = 1,5D; 2,0D;
2,5D; 3,0D; 3,5D trong d6 D la dwong kinh ctia cac
dwong ham, trong khi van giita nguyén cac tham s6
khodng cach gitra tAm hai dwong hdm L = 2D, lwong
mat thé tich VL = 0,5%; thwc hién véi cac trinh tw
thi cong hdm trén-dwéi va trinh ty thi cong ham
duéi-trén. Anh hudng cia chidu sau bé tri duong
ham dén luc doc trong cac vé ham dworc thé hién
trong Hinh 7.

Két qua gia tri lwc doc trong vé ham trén cho
thiy, trong cac trinh ty thi cong hdm trén-dwdi hay
trinh tw thi cdng hAm dwdi-trén thi khi tang chiéu
sau b6 tri dwong ham thi lwc doc trong vo him tang
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1én, do dwdng hAm ndm ndng khi ting chiéu sau dit
dwong ham thi trong lwong khéi dit tac dung 1én
dwong ham ting theo. Véi trinh ty thi cong ham
trén-dwdi thi cho gia tri lwe doc trong vo ham trén
16m hon so v6i trinh tw thi cong hAm dwdi-trén, nhw
Hinh 7. Theo trinh tw thi cong hdm trén-dwdi, voi
gia tri chiéu siu Zy1a 1,5D thi gia tri lwc doc 1ém nhéat
trong vé ham trén la 388,84 kN, khi ting chiéu siu
Zwtir 1,5D 1én cac gia tri: 2,0D; 2,5D; 3,0D; 3,5D thi
gia tri lwc doc 16m nhat trong vé hdm trén ting lan
lwot la: 36,51%; 74,11%; 112,24%; 150,90%. Két
qua anh hwdng cia chiéu sdu dwong ham dén luc
doc vé hdm dwéi dwoc thé hién trong Hinh 7, tir két
qua cho thay déi v hdm dwai thi khi chiéu sdu bd
tri dwong ham ting thi lwc doc trong vé ham ting
va véi thir ty thi cong hdm dwdi-trén cho gia tri luc
doc trong vé hdm dwdi 1ém hon so véi trinh tw thi
cong him trén-dwdi. Theo trinh tw thi cong him
dwdi-trén, véi gid tri chiéu siu Ze- 1a 1,5D thi gia tri
luc doc 16m nhat trong vo hdm dwdi la 947,46 kN,
khi tang chiéu siu Z tr 1,5D 1én cac gia tri: 2,0D;
2,5D; 3,0D; 3,5D thi gia tri lwc doc 1é6m nhat trong vo
him duwéi ting lan lwot 1a: 15,85%; 31,92%;
47,93%; 64,12%. Anh hwéng ctia chidu siu thi cdng
dwong hAm dén mo men trong cac vo hAm dwoc thé
hién trong Hinh 8. Cac gia tri lwc doc 1ém nhat va
nho nhit trong cic vo ham véi chiéu siu thi cong Ze
(D) khac nhau dworc tap hop trong Bang 6.
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Hinh 7. Anh hwéng ctia chidu sdu dwong hdm Ztr (D) dén gid tri luc doc 16n nhdt Nmax (kN) (a), va nhé
nhdt Nmin (kN) (b).
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Bdng 6. Gid tri luc doc I&n nhdt va nhé nhdt trong cdc vé hdm véi chiéu sdu thi cong dwong hdm Zry

(D) khdc nhau.
STT Chiéu siu thi cong Trinh tw Lwc doc trong vé ham (kN)
duong hdm Zr: (D) thi cong Ham trén Ham dudi
Max Min Max Min
1 15 Tr-D 388,84 246,89 884,15 564,66
’ D-Tr 357,15 219,35 947,46 614,17
2 20 Tr-D 530,08 335,48 1030,35 669,48
’ D-Tr 491,25 307,75 1097,65 720,99
3 25 Tr-D 677,00 431,52 1177,90 776,15
’ D-Tr 622,30 396,58 1249,90 831,05
4 30 Tr-D 825,26 532,63 1325,79 883,62
’ D-Tr 765,12 502,14 1401,57 940,52
5 35 Tr-D 975,59 636,96 1474,32 991,53
’ D-Tr 907,85 603,73 1554,99 1051,96
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Hinh 8. Anh hwéng ctia chidu sdu dwong hdm Ztr (D) dén gid tri M6 men 16n nhdt Mmax (kNm) (a),
va nhé nhdt Mmin (kNm) (b).

Két qua anh hwdng ctia chiéu sdu duwdong ham
dén mo6 men vo ham trén va vé ham dwéi déu cho
thay khi chiéu sau ting thi mé mem trong vé hdm
trén va vé him dwdi déu ting, doi véi hdm trén thi
trinh ty thi cong ham trén trwedc, hdm dwdi sau thi
gy ra m6 men trong vé ham trén lén hon so véi
trinh tw hAm dwdi tredre, hAm trén sau. Theo trinh
tw thi cong ham trén trudc, hdm dudi sau voi cac
gia tri chiéu sdu dwong him Z. 1a 1,5D; 2,0D; 2,5D;
3,0D; 3,5D thi gia tri m6é men dwong, mé men am
16m nhat trong vo hiam trén lan lwot la: 34,45/-
41,49 kNm; 42,36/-53,83 kNm; 47,85/-64,47
kNm; 52,88/-74,50 kNm; 57,99/-83,96 kNm. Theo
trinh tw thi cong hAm trén trudc, hAm dwdi sau, véi

chiéu siu Zy tang tir 1,5D 1én cac gia tri: 2,0D; 2,5D;
3,0D; 3,5D thi d6 16n mé men 4m 16 nhit trong vo
him trén ting lan lwot la: 29,76%; 55,40%);
79,57%; 102,38%. D6i véi hdm dwédi, theo trinh tw
thi cong hdm dwéi truede, hdm trén sau gy ra mo
men trong vé him dwdi lém hon so véi trinh ty thi
cong him trén trwdc, hdm dwdi sau, véi cac gia tri
chiéu sdu dwomg ham Z 1a 1,5D; 2,0D; 2,5D; 3,0D;
3,5D trong trinh tw thi cong hdm dwéi truede, hdm
trén sau thi gia tri mé men dwong, mé men am l6m
nhat trong vo hdm dwéi lan lwot la: 54,24 /-86,19
kNm; 59,36/-95,37 kNm; 463,29/-103,72 kNm;
68,43/-112,56 kNm; 71,94/-120,26 kNm. Theo
trinh tw thi cong hdm duéi trwdce, trén sau, véi
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chiéu sau Z tang tir 1,5D 1én céc gia tri: 2,0D; 2,5D;
3,0D; 3,5D thi d6 16n mé men 4m 16 nhit trong vo

3.4. Két quad phdn tich dnh hwéng ciia khodng
cdch giira hai dwong hdm dén néi lwc trong cdc

him duwéi ting lan lwot 1a: 10,65%; 20,34%; vo hdm
30,60%; 39,54%. Cac gia tri m6é men lén nhit va
nho nhit trong cic vo hAm vi chiéu siu thi cong Ze
(D) khac nhau dworc tip hop trong Bang 7.

Két qua bai toan khao sat vé chiéu sau dat
dwong hadm cho thay, gia tri lwc doc va mé men
trong vé ham trén va vé hdm duéi van tuan theo
quy lutla dwong ham thi céng truede hay la dwong
hadm da c6 hién hiru thi chiu &nh hwéng tir hoat
dong khai dao dwong ham thi cong sau, do d6 luc
doc va mé men trong vé hdm I6n hon so véi trinh
tw dwgrc thi cong sau. Khi ting chiéu siu dat dwong
ham thi lwc doc va mé men trong cac vo hidm cang
tang.

Trong phan tich anh hwdng ctia khoang cach
gitra hai dwong him dén noi luc trong cac vo ham,
tac gid thwc hién mot sé bai toan khi thay doi
khoéang cach gitra hai dwomg ham L = 1,5D; 2,0D;
2,5D; 3,0D; 3,5D trong dé D 1a dwong kinh ctia cac
dwong ham, trong khi van giir nguyén cac tham s6
chiéu sdu dwong ham trén Zy = 2D, lwgng mit thé
tich VL = 0,5%; thyc hién véi cac trinh tw thi cong
ham trén-dwi va trinh tw thi cong hdm dwéi-trén.
Anh hwéng ctia khoang cach giita hai duwong ham
dén luc doc trong cac vo hAm dwoc thé hién trong
Hinh 9.

Bdng 7. Gid tri m6 men lén nhdt va nhé nhdt trong cdc vé hdm véi chiéu sdu thi cong dwong hdm Zz,

(D) khdc nhau.
STT Chiéu siu thi cong | Trinh tw M6 men trong vo hAm (kNm)
duong ham ZTr (D) | thicéng Ham trén Ham duéi
Max Min Max Min
1 15 Tr-D 34,45 -41,49 45,15 -63,00
’ D-Tr 33,73 -36,11 54,24 -86,19
2 20 Tr-D 42,36 -53,83 49,90 -70,68
’ D-Tr 36,95 -43,00 59,36 -95,37
3 25 Tr-D 47,85 -64,47 54,14 -77,90
’ D-Tr 41,15 -51,59 63,29 -103,72
4 30 Tr-D 52,88 -74,50 58,71 -84,78
’ D-Tr 45,62 -59,88 68,43 -112,56
5 35 Tr-D 57,99 -83,96 62,15 -91,27
’ D-Tr 49,82 -67,17 71,94 -120,26
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Hinh 9. Anh hwéng ctia khodng cdch gitva hai dwong hdm L (D) dén gid tri lwc doc 16n nhdt Nmax
(kN) (a), va nhé nhdt Nmin (kN) (b).
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Trong so d6 hai dwong hdm song song cling
truc thang dimg, khi gitr nguyén chiéu sau dwong
ham trén (Zx) va ting khoang cach giira hai dwong
ham (L) tic 1a ting chiéu sdu cia dwomg hdm phia
dwdi, két qua cho thiy luc doc trong vé hdm dudi
tang khi L ting nhw Hinh 9. D6i véi hdm trén, , trong
trinh tw thi cong him trén-dwdi, véi khoang cach
gitta hai dwong hdm c6 gia tri L = 1,5D; 2,0D; 2,5D;
3,0D; 3,5D thi gia tri lwc doc 16m nhit va nhé nhit
trong vo ham trén lan lwot 1a 538,69/348,31 kN;
530,80/335,48 kN; 532,93/331,71 kN;
535,81/330,55 kN; 538,55,/330,33 kN. Dé thiy ro
anh hwdng cua twong tac gitra hai dwong ham tac
gia dwa ra gia tri lwc doc 1én nhat va nhé nhit trong
vO ham trén, két qua cho thiy, trong trinh tw thi
cong ham trén trudc, him dwdi thi cong sau thi véi
khoang cach gitra hai dwon hdm L nhd nhit cho gia
tri lwc doc trong vé hdm trén 1a 16m nhit. Theo trinh
tw thi cong ham trén-dwdi, véi gia tri khoang cach
gitta hai hAm L 1a 1,5D thi gia tri luc doc 16n nhit
trong v ham trén 1a 538,69 kN, khi ting khoang
cach gitra hai hdm L tr 1,5D Ién cac gia tri: 2,0D;
2,5D; 3,0D; 3,5D thi gia tri lwc doc 1ém nhat trong vo
ham trén giam lan lwot la: 1,46%; 1,07%; 0,53%;
0,03%.

Luc doc trong him dwéi dwoc thé hién trong
hinh 9, khi tang L cho thay khodng cach gitra hai
dwong hdm tang, tirc 1a chiéu sdu dwong him dwdi
tang, két qua cho thiy khi tang (L) thi luc doc trong
ham dwéi ting va trong trinh tw thi cdng ham dwéi
trwdc, hdm trén sau thi luc doc trong vé ham duwédi
16m hon so véi trinh tw thi cong hdm trén trwéc,
him dwdi sau. Véi khodng cach gitra hai dwong

ham c6 gia tri L = 1,5D; 2,0D; 2,5D; 3,0D; 3,5D thi
gia tri lwc doc 1én nhat va nho nhat trong vé hdm
dwéi  lan  Iwot 1la  93847/654,97 kN;
1097,65/720,99 KkN; 1266,49/824,06 KkN;
1434,59/934,41 kN; 1601,36/1047 kN. Theo trinh
tw thi cong hAm dudi-trén, véi gia tri khoang cach
gitra hai hdm L 1a 1,5D thi gia tri lwc doc 16n nhat
trong vo ham dwdi la 938,47 kN, khi ting khoang
cach gitra hai hdm L tr 1,5D 1én cac gia tri: 2,0D;
2,5D; 3,0D; 3,5D thi gi4 tri lwc doc 1é6m nhat trong vo
him dwéi ting lan lwot 1a: 16,96%; 34,95%;
52,87%; 70,64%.

Tlr két qua cho thay khi ting (L) thi lwc doc
trong vé hAm dwdi tang, Cac gia tri lwc doc 1ém nhat
va nho nhat trong cic vé hdm véi khoang cach gitra
hai dwong hdm L (D) khac nhau dworc tip hop trong
Bang 8 dwdéi day.

Anh hwéng ctia khoang cach giita hai duong
ham dén md men trong cic vo hdm dwoc thé hién
trong Hinh 10.

Két qua anh hwdng ctia khoang cach gitra
hai dwong hdm (L) d€n mé men trong vé ham trén
cho thiy, trong trinh tw thi cong ham trén trwéc,
ham dwdi sau thi mé men trong vé ham trén 16n
hon so véi trinh tw thi cong hAm dwéi trede, hAm
trén sau. V&i khoang cach gitra hai dwong hdm L =
1,5D; 2,0D; 2,5D; 3,0D; 3,5D thi gia tri mo men 1én
nhit va nho nhat trong vé ham trén khi thi cong
theo trinh tw hdm trén truwdc, hAm dwdi sau co gia
tri lan lwot la: 39,07/-50,38 kNm; 42,36/-53,83
kNm; 44,40/-56,31 kNm; 45,57/-58,25 kNm;
46,28/-59,59 kNm. Theo trinh tw thi cong ham
trén-dwdi, khi tang khoang cach giira hai hdm L tir

Bdng 8. Gid tri lyc doc Ién nhdt va nhé nhdt trong cdc vé hdm véi khodng cdch giira hai dwdng hdm L

(D) khdc nhau.
STT | Khoang cach giitra hai | Trinh tw Lwc doc trong vé ham (KN)
duong ham L (D) thi cong Ham trén Ham dwéi
Max Min Max Min
1 15 Tr-D 538,69 348,31 859,62 582,63
’ D-Tr 483,95 310,38 938,47 654,97
) 20 Tr-D 530,80 335,48 1030,35 669,48
’ D-Tr 491,25 307,75 1097,65 720,99
3 55 Tr-D 532,93 331,71 1201,52 776,69
’ D-Tr 496,99 306,22 1266,49 824,06
4 30 Tr-D 535,81 330,55 1372,26 888,20
’ D-Tr 499,96 305,92 1434,59 934,41
5 35 Tr-D 538,55 330,33 1542,58 999,94
’ D-Tr 502,56 304,96 1601,36 1047,27
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Hinh 10. Anh hwéng ctia khodng cdch gitka hai dwong hdm L (D) dén M6 men M (kNm) vé hdm trén
(a), hdam dwdi (b).

1,5D 1én cac gia tri: 2,0D; 2,5D; 3,0D; 3,5D thi d6 16m
mo men am 16n nhit trong vo ham trén tang lan
lwotla: 6,85%; 11,76%; 15,61%; 18,27%.

D6i véi hdm phia dwdi, khi thi cong theo trinh
tw ham dwédi triwdc, hdm trén sau thi mé men trong
v0 hdm dwdi 16m hon so véi trinh tw thi cong hdm
trén truedrc, hdm dwdi sau. Voi khoang cach gitra hai
dwong hdm L = 1,5D; 2,0D; 2,5D; 3,0D; 3,5D thi gia
tri m6 men 1én nhit va nhé nhit trong vo ham duwédi
khi thi cong theo trinh tw hAm dwéi trwwde, ham trén
sau co gia trilan lwotla: 49,55/-76,68 KNm; 59,36 /-
95,37 kNm; 66,51/-109,52 kNm; 73,16/-121,75
kNm; 80,28/-133,07 kNm. Theo trinh tw thi cong
ham dwédi-trén, khi ting khoang cach gitra hai ham
L tr 1,5D 1én cac gia tri: 2,0D; 2,5D; 3,0D; 3,5D thi

d0616n mo6 men 4m 1én nhat trong vo ham dwdi tang
lan lwot la: 24,38%; 42,83%; 58,78%; 73,54%. Cac
gia tri m6 men 16n nhit va nho nhat trong cac vo
ham véi khoang cach gitra hai dwong ham L (D)
khac nhau dworc tp hop trong Bang 9.

Két qua bai toan khao sat vé khoang cach gitra
hai dwong him cho thiy, gia tri lwc doc va moé men
trong vé hdm trén va vé hdm dwéi van tuan theo
quy luét la duwdng ham thi céng trwede hay la dwong
ham da c6 hién hitu thi chiu anh hwéng tir hoat
dong khai dao dwong ham thi cong sau, do dé luc
doc va md men trong vé hdm lén hon so véi trinh
tw dworc thi cong sau, Két qua luc doc trong vo ham
thi khoang cach L = 2D thi lyc doc trong v ham
trén la nho nhét, lyc doc trong vo ham trén (Tr-D)

Bdng 9. Gid tri lyc mé men Ion nhdt va nhé nhdt trong cdc vé hdm véi khodng cdch giira hai dwong
hdm L (D) khdc nhau.

STT | Khoang cach gitra hai | Trinh tw M6 men trong vé ham (KNm)
du’(‘mg ham L (D) thi c6ng Ham trén Ham duwéi
Max Min Max Min
1 15 Tr-D 39,07 -50,38 40,29 -53,71
’ D-Tr 34,73 -40,53 49,55 -76,68
) 20 Tr-D 42,36 -53,83 49,90 -70,68
’ D-Tr 36,95 -43,00 59,36 -95,37
3 5 Tr-D 44,40 -56,31 58,00 -86,30
’ D-Tr 39,21 -46,46 66,51 -109,52
4 30 Tr-D 45,57 -58,25 65,56 -99,76
’ D-Tr 41,30 -50,65 73,16 -121,75
5 35 Tr-D 46,28 -59,59 71,69 -111,43
’ D-Tr 42,42 -52,68 80,28 -133,07
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Mmax = 530,80 KN. DP6i véi so do bd tri hai
dwong hdm song song ciing truc thang ding khi gitr
nguyén vi tri hAm trén va ting khoang cach giira hai
dwong ham, tirc 1a ting chiéu siu ctia hdm phia
dwéi, thi khi tang khoang cach gitra hai dwong him
thi lwc doc va mé men trong vo hAm dwéi cang ting,
bén canh d6 dwdorng hdm trén c6 su thay déi khong
16m vé gia tri lwc doc va md men trong vo ham.

4.Kétluan

Cong tac xay dung hé théng dwong him tau
dién ngdm d6 thi cung cAp mét gidi phap bén virng
dé dap tng nhu ciu giao thong va thuc diy phat
trién kinh té. D€ t6i wu hda cong tac van hanh, cac
tuyén duong him thwong duoc thiét ké thanh hai
dwong him song song gan nhau. Twong tac co hoc
gitta cac dwong ham nay tac dong dén noi luc vo
hadm. Nghién ctu nay phén tich noi lwc vé ham
trong so d6 bo tri hai dwong ham song song cung
truc thing dimg. Dua trén két qua nghién ctru c6
thé ratra cac két ludn sau:

- Trinh tw thi céng cic dwong hdm cé anh
hwéng dén ndi luc trong vo ham, dwong ham thi
cong trwdre chiu anh hwdng cia cong tac thi cong
dwong him thi cong sau, cu thé 1a luc doc va méb
men trong vo hdm trén c6 gia tri 1én nhat khi thi
cong theo trinh tw hdm trén thi cong trwdc va him
duwdi thi cong sau, bén canh d6 lwc doc va mo6 men
vO ham dwdi dat gia tri 16n nhit khi thi cong theo
trinh tw hAm dwdi thi cong truede, hdm trén thi cong
sau.

- Trong cac nghién ctru khao sat anh huéng
cua lwong mit thé tich, chiéu siu bé tri dwong hdm
va khoang cach gitra hai dwong hiam, két qua cho
thiy doi véi hdm trén trinh ty thi cong hdm trén
truwdc, hAm dwédi thi cong sau gay ra lwc doc va mo
men trong vo him trén 1én hon, con déi véi hdm
dwéi thi trinh ty thi cdng hdm dwéi truede, hdm trén
sau, gay ra luc doc va mo men trong vé ham duéi
16m hon.

- Lrong mét thé tich c6 danh hudng dén noi luc
trong vo ham, khi lwong mat thé tich nho thi ndi luc
trong cac vo ham 1én hon.

- Chiéu siu bé tri dwomng hdm cé anh huwdng
dén lwc doc va mé men trong v hiam, khi ting chiéu
sdu dat dwong ham thi lwc doc va mdé men trong cac
vO ham tang.

-D6ivéi so do bo tri hai dwong hAm song song
cung truc thang ding, khi ¢6 dinh vi tri hAm phia
trén va tang khoang cach giira hai dwong ham, tic

ting chiéu sdu dwong ham phia dwéi thi lwc doc va
va mo6 men him phia dwi tang, lwc doc va moé men
v6 hdm phia trén c6 sw thay doi khong dang ké.

L&i cam on

Nghién ctru nay dwoc tai tro boi Dé tai khoa
hoc va céng nghé cip Co sé cia Trudong Pai hoc Mo
- Dia chit, ma s6 T25-41. T4c gid xin chin thanh
cam on Trwong Pai hoc Mo - Dia chit.

Pong gop cua tac gia
D6 Ngoc Thai - 1én y twéng, thu thap dit liéu,
viét phan phwong phap, chwong trinh tinh, hoan

thién ban thdo, ra soat va chinh sttra hoan thién bai
bao.
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