Chuong 3

THIET KE CAU BTCT BANG CONG NGHE PGDP

3.1. PHAM VI AP DUNG CUA CONG NGHE PGDP

Déi véi nhimg cdng trinh cdu BTCTDUL nhijp vira phai tir 40m + 60m
va ¢6 chidu dai chu tir 250m trér 1én. trong qua trinh phén tich lap du Dy an,
cong nghé PGDD duge xem nhu mot gidi phap k§ thuat cé thé duoc phan
tich so sanh ap dung dé mang lai hiéu qua k§y thuit va kinh té. Cong nghé
DGDD dic biét thich hop khi thi cong nhimg cdu can trong thanh pho, & d6
su can thiét phai bao dam giao thdng binh thuong, khéng gdy Ach tic trong
qua trinh thi céng. Ngoai ra, khi trién khai van hanh céng nghé khéng chiém
dung mit bang thi cong réng qua dd 1am giam chi phi dén bu giai toa va
khong gdy anh hwomg x4u 161 hoat dong x3 hdi va kinh té khu vuc. Dbi voi
nhimg du an cau duoc thiét ké véi nhiéu hang muc, chung loai két chu khac
nhau trong d6 ¢o nhiéu dim lién tuc nim & khoang giira chiéu dai cdu va dat
trén vung soéng nudce thi viéc ap dung cong nghé BGDD la giai phap c6 tinh
kha thi va mang lai hiéu qua ky thuét, kinh té. Trong nhimg truémg hop nbur
vay, sau khi xdy dung xong cac tru cdu, hé théng PG-VK va cic bd phan
két cdu cong nghé lién quan khac dioc van chuyén dén dé lap rap va tién
hanh thi céng cong trinh. Cong nghé DGDP con t6 ra lgi thé khi ap dung né
dé thi cong nhimg cdu vuot qua ving dat yéu, khé giai quyét cac van dé ky
thudt trong viéce gia cé nén dit 1am duomg, vi vy phai xdy dung ciu can,
loai hinh két cau cau rit phi hop véi viée 4p dung cong nghé PGDD.

3.2. PHAN TICH LUA CHQN CAC THONG SO THIET KE DAM
BTCT PHU HQP VOI CONG NGHE DGDD

3.2.1. Két cAu thirgng b
3.2.1.1. So db bé tri nhip

Thong thudng khi thiée ké mét cang trinh ciu phai xét ddy di cac yéu
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t6 anh huang truce tiép 1én nd nhu: Diéu Kién dja chdt céng trinh, tinh hinh
thuy van, cac yéu cdu vé tinh khong...vv. Cling gidng nhu cac cong trinh cdu
dam BTCTDU'L lién tuc duoc dp dung bing cac piai phap cong nghé truyén
thong khac. su can thiét phai tinh 10an. tuvén chon so dé két cdu nhip phu
hop voi so dé lam viée cua két cau nhip dim & cac giai doan thi céng va
Khai thac. Mot d6 4n ¢6 so dd két cau nhip bé tri hop ly. didu d6 ddng nghfa
voi kha nang ddp dmg cao vé yéu cau chiu fue va hiéu qua k§ thuat - kinh té.
Neoai ra. tr no tao ra duoe cac diéu kien thudn loi phu hop vai viée trién
Khai dp dung cong nghé.

Dua trén cac dic diém co ban cia cdng nghé DGDD, so dd nhip kicu
dam lién tuc ¢6 chiéu cao khong ddi duge b tri theo nguyén tic: Cac nhip
gilta bﬁng nhau va ¢é do dai 1on hon hat nhip bién theo ty 1&: (0,6 + 0.75)L..
Chiéu dai nhip 1on nhat duoe xdc dinh dat duoge hidu qua kinh té k¥ thuat
thong thuomg tir 40 + 60m. V6i ty 1é nay sé tao duve so d6 dudng bao méd
men khong ¢6 su chénh I¢ch 1on gitta cac vi tri chiu uc bat loi ( trén tru va
gitta nhip). Tuy nhién . ddi voi nhitng cau ¢6 chidu daj 1om (>700m) phai bd
tri thanh nhiéu lién. mdi Hén tr 4= 5 nhip. P& bao dam tinh m¥ quan kién
e ¢o thé thiét ké cac nhip tiép gidp gifra cac lién bang nhau ma khang theo
1v 18 quy dinh trén. Trong nhimg truomg hop nhu vay. cac nhip tiép giap can

phai tinh todn cau tao thém sb luong b cap DU
3.2.1.2. Ciru tao hinl ddng va kich thwdc mat cat tiét dién.

D4i vai viée ap dung ¢ong nghé DGDP, do ddm BTCT duoc duc trong
mot bd van khudn ¢d dinh lién két citng véi hé thong DGDD - vi vay dam
BTCT cd chiéu cao ¢é dinh trén sudt chiéu dai tir diu dén cudi dam. Mat cit
tiét dién cla dam thong thurong theo hinh dang chit I'1 hoac hdp kin. Dang
chir [T thudmg duge dp dung dé thiét ké cac cau c6 khau dé nhip nho < 40m.
D61 véi nhitng cau ¢6 khdu dd nhip 1on > 40m trén thuc té sir dung dang
hdp kin dé nang cao kha nang chéng xodn. Tuy nhién dbi véi nhirng nhip
cdu cong ¢6 ban kinh R < 100m (dd cong 1ém) dé dap ung yéu cau chong

X0an ¢ muc cao. sy can thiét phai c4u tao mit cit dang hop kin, tham chi doi
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véi nhip ¢é chiéu dai nho tir 20 = 35 m.
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Hinh 3.1: ) Dung tiét dién hop kin
h) Dang tiét dién chir IT( ban Homberg)

Khi chon kich thudc tiét dién, kinh nghi¢m cac nuée thuomg khong dua
ra cac con sb xac dinh ma chi dy kién trong pham vi ch:flp nhén dugc dé
tuyén chon vira dé bao dam diéu kién céu tao, yéu céu chiu luc va thi cong
vil vira thoa min cac yéu td hai hoa my quan kién tric. Tuy nhién, do ap
dung cong ngh¢ PGDD nén qua trinh ché tao ddm BTCT & trang thai tinh
va tuong ddi phi hop véi so do khai théac, theo dé duong cong ciu tao bo
cap DUL phu hgp vai so do duong bao ndi lue. Yéu tb nay tao kha nang
phat huy t6i da hiéu qua truyén lyc cing bé cap 1én dim (déi voi cong nghé
duc day, do phai xir 1y lue doi diu trong qua trinh ddy nén phuong an bé tri
b6 cap khong phat huy cao hiéu qua truyén lye 1én dim tham chi con phin
tac dung cho giai doan khai thac). Vi vy so vai dim BTCT thi cong bing
cong nghé duic déy. chiéu cao dam BTCT thi cong bfmg cong nghé¢ BGDD
thuémg nhé hom, Trén bang 3.1 néu 1én mdt vai thong sb thiét ké mang tinh
chit tham khao phuc vu cho cong tac TVTK.
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Bang 3.1: Chiéu cuo tiét dién két cdu theo khau d¢ nhip trung binh

Khau dé nhip trung binh 35 45 50
(m) (30 + 40) 40 + 50 45 =55
Chiéu cao dam (m) 1.8+23 23+25 2.4+ 3.0

Tir cac két qua & bang 3.1 ¢6 thé rat ra quy ludt tuong déi dé xéc dinh
chiéu cao dam hop h = (1/18 = 1/21)L, trong d6 L 1a chiéu dai nhjp lén
nhét.Nhfmg so liéu trén bang 3.1 vé thue chat mai chi xét dén do cimg thuan
tiy twong tmg voi chiéu dai khéu dd nhip. Nhung déi véi két cau dam
BTCT DUL., yéu t6 mdémen do bé cap DUL tao nén gy tac dong truc tiép
dén dd cimg chiu un cua dim. Theo [18] tac gia da phan tich mdi quan hé
gitra viéc tang giam bo cap DUL s& anh hudng dén viée ting giam chiéu cao
ddm. Viéc bo tri thém céc suom dimg cua hdp can cir vao do 1ém chiéu rong
hop. Néu chiéu réng b < 13m ¢6 thé lam mot hdp vai 2 suom (hinh 3.2a).
Néu chiéu rong b >13m cén phai cau tao thém 1 sudn & gitra (hinh 3.2 b).

b¢ 13m 1Bm ¢ b & 48m Bm ¢ b 25m

Hinh 3.2° ) Cau tao dang | hip (2 sweon) khi b < 13m
b) Cau tao dang | hop (3 swom) khi 13 <b < 18m
¢) Céu tao dang 2 hop don (moi hép 2 swom) die Idp khi
18<h<25m)

Trong trudng hop chiéu rong b 16m, tir 18 + 25m nén chia lam 2 hop
don déc ldp. Bé diy sudom dim ldy khoang tir 30 + 40cm dé nang cao kha
ndng chiu cat va da dién tich dé cu tao 1ap dat b6 cap DUL. Cén luu y kich
thuée phin tiét dién dim BTCT trén tru thudng day hon dé ning cao kha
nang chdng cit va chiu mémen am 1én. Bé day ban day khong ding dé dat



88 CHUONG 3: Thiét ké ciu BTCT biing céng ngh¢ PGDD

b6 cap DUL nén chi cdu tao khoang tir 20 + 25 cm. Bé day ban mit hop ldy
theo két qua tinh todn cuc bd, nhung thuong khong nhé hon 20cm. Trong
long hop thuomg bo tri cac vach ngan dé tang cudng do cimg va tang do on
dinh. Vi tri vach ngan dat tryc tiép trén try va phai tao 13 rdng thong thoang
cho viéc di lai trong qua trinh thi ¢ng va sau ndy ding dé phuc vu cong tic
theo ddi, kiém tra va duy tu bao dudmg thuong xuyén. Dang két cu tiét dién
hinh IT thuéng dung cho cau c6 nhip nhé vira phai tir 30 = 40 m. Chiéu cao
dam céu tao theo ty 1&: (1/13 + 1/16)L. Do ban ¢6 két cau ho nén kha nang
chéng xoin thap vi vdy cén phai ting cudng dam ngang. Théng thudng céc
dam ngang dugc bd tri tai cac vi tri: Trén tru va giira nhip. D6i vai két cau
kiéu ban 2 chan nay khi ap dung cong nghé¢ DGDD néi chung don gian hon
vi khdng can van khuén trong. Mat khéc do tiét dién hé nén thuan lgi trong
thi cong thao tac trang thiét bi cong nghé.

3.2.1.3. Ciu tao b6 cip DUL trong mat cit tiét dign.

Tiép theo ndi dung ctia muc 2.3.2.10 vé “Cdng nghé thi cong bo cdp
DUL" & phan nay chi néu lén mét sé quy dinh vé phuong phap cdu tao bo
cap trong mat cat tiét dién dam. Déi voi dang mat cat hinh chix I1, bé cap
DUL chu yéu dat tai vang tiét dién chin dam (Hinh 3.3a va 3.3b). Déi véi
dang tiét dién hop kin bd cap DUL dugc bd tri trye tiép trong tiét dién than
dam (Hinh 3.4a va 3.4 b).

a) Trén tru b)

Hinh 3.3: @) Vi i dat bo cap tai vi tri mét cdt tiét dién trén tru
b) Vi tri dgt b6 cap tgi vi tri mt cal tiét dién giiva nhip
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Vi tri trén tru

a) b)

Vi tri gitta nhip

Hinh 3.4: Sor do vj tri bé cdp dt trén tru (a) va gitia nhip (b)

Viée ciu tao va bo tri bo cap tuan theo céc quy dinh hién hanh. Vé Iy
thuyét dang dudmg cong bo cap trong long tiét dién tuong tng véi duomg
cong cla so do dudng bao ndi lue (Hinh 3.5).

AN A

Hinh 3.5: Dang cdu tao duomg cong bé cdp trong dam BTCT

lién tuc thi cong bang cong nghé DGDD

Vi viy trén toan b tiét dién than dam la ving dién tich dé diéu chinh vi
tri duomg cong bd cap theo timg vij tri cao d¢ duge xac dinh, cu thé: O vi tri
gilra nhip bé cap tdp trung chi yéu ¢ phan dudi tryc trung hoa va ¢ vi tri
trén tru tap trung chii yéu & phan trén truc trung hoa. Viée céu tao bo cap
theo dang dudng cong sé -te_iu kha nang lam tang ndi luc tir bé cap sinh ra va
bo sung thém phan cot thép chiu cit ¢ tiét dién gan tru. Tuy nhién trong
nhimg truong hop do cong nghé cang kéo gap kho khan vi bo cap dai dan
dén kha nang mat mat img suat lém thi ¢6 thé sir dung cac bé cap thang dé
cang theo yéu cau chiu luc & timg vi tri. Trén hinh 3.6 minh hoa phuong dn
sir dung céc bo cap thang & trén tru va giira nhip.

Dé thi cong cang kéo cic bo cap thing, su can thiét phai céu tao cac

mau neo dam lién khéi vai tiét dién dam (Hinh 3.6a va 3.6b). Vi cach bd
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tri cdc u neo ngoai co thé tién hanh cang kéo ca hai dau bé cap, qua d6 ¢
thé giam duge mat mat img suit do ma sat. Trong trudng hop su dung cac
bo cap dai dang cong, can phai phan tich xac dinh chiéu dai cit cap hop ly
vi khi c6 qua nhiéu khic cong va chi sir dung mét neo chu déng (mét dau
cap la neo chét) thi mat mat ung sudt sé rat 16n. Dé bao dam tinh lién tuc
theo quy ludt dudmg cong cua bo cap, & cac vi tri neo duge sir dung céac bo
ndi cap (Hinh 3.18).

a)

Ba cdp thang trén tru |
. o I |
e — ————
. ] , =
Miu neo ngoal | Mdu neo ngoai 3

T==
|

|

”'r’l
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Hinh 3.6: a) Nguyén tdc tao mau neo cho bé cdp thang-
b) Thi cong lap dung cot thép va mau neo ngoai trong long hip
Khi thiet ké cap DUL can chi y dén diac diém cong nghé DGDD, cu

thé: Khi thi cong nhip dim véi hé théung DG-VK dugce treo vao diu hing

cua nhip dim da duc sé tac dung lIén né mdt lyuc treo (d6i véi nhip 50m,
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chiéu cao 2.5m thi luc treo =~ 300T). Nhu vdy tai vi tri trén try cua phin
doan vira méi thi cong, ddm phai chju mdt momen ubn khoang 4000 T.m
trong khi luong cip DUL qua mat cat chua duoce cang kéo hét, vi vy lugng
bo cap can phai dugc tinh toan va bé tri doi ximg dé bao dam kha nang chiu
e ctia ddm & vi tri trén tru (c6 thé xudt hién cic vét nirt bé tong do thé trén
chiu kéo 1ém).

- M6t s6 gidi phap bé tri bé cap DUL

+ Giai phap khong tip trung toan bo bé cdp trén mot mdi ndi:

MAT CAT DOC CAL ViTriMoaNGIThy Cong

GIAN DO B0 TRICAP
NHOM I )
. COD . .
" I NHOM 11 DO®
<y
3 :
@ -)év —
MATCAT A _A MATCATB _B MATCATC _C

Hinh 3.7: Giai phdp bo tri bé cdp DUL theo nguyén tic
chi mot phan bé cdp dwge neo trén moi néi

Thuyc chat cua giai phap nay gan gidng véi giai phap duge ap dung cho
cong nghé duc déy, theo do chi ¢6 mot ) luomg bo cap DUL duge cing kéo
v neo lai tai vi tri mbi ndi (thong thudmg ~ 50% sd lugng bé cap) va s6 con
lai s& dugc cing kéo & mbi ndi tiép theo. Nhur vdy, sau khi ciing xong & méi
ndi hién tai nhip dim duge dic true dé (truée nhip dang dic) s& duge bd
sung di 100% lyc cang cia bo cap DUL. Giai phap ny trén thuc té giam
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dugc img suat cuc bd & khu vire méi ndi do neo ¢6. Tuy nhién do phén cip
lirv céing nén trong cong tac thao d& van khudn cén phai tinh toan bién dang
cua dam BTCT khi chua cang du luc.

+ Giai phéap bd tri neo toan b bo cap trén mot méi ndi.

Giai phap nay sir dung moi néi thi cong (mdi ndi lién két 2 nhip lién ké)
dé bo tri cang kéo va neo toan b so lugng bo cap di qua tiét dién mdi néi.
Do s6 lugng bo cap nhiéu nén trong thiét ké phai tinh toan du dién tich ciu
tao ctia 1iét dién bé ong va phén tich bd tri bé cap nhdam dap img yéu ciu
giam phat sinh img suat cuc bd (hinh 3.8).

MAT CAT DOC CAU I Vi Tri Moi N6i Thi Cong
| Dy —1a

GIAN DO BO TRICAP ™
| NHOMI HOD@

BO NG| L'IO'NOI
f31J,
PR3
@ >
a{[ 2 oL
MATCATA_A MATCATB_B MATCATC C

Hinh 3.8: Giai phdp b tri toan b bé cap irén mdt cdt tiét dién moi noi

D¢ bao dam nguyén ly lam viée cua dam lién tuc, két ciu neo chu dong
dugce sir dung bing bo noi cap. Uu diém cua giai phap ndy thé hign & chd:
Thugn lgi trong thao tac cng nghé cang kéo (mit bing thi cong rong). Tuy
nhién do tap trung mjt sb lugng 16n b6 cap trén mdt mdi ndi s& lam gia ting
{mg sudt cuc bd va khé khin trong viée bao dam bé tri neo phu hop véi yéu
cau cdu cdu tao theo quy dijnh chung. Trong mét sb truéng hop do diéu kién
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neo khong duge bo tri dung theo hudng tuyén duong cong thiét ké ma phai
cau tao chéch huong tuyén ¢ doan dau mdi noi s& dan dén hién tugng mat

mat ing suat do ma sdt [én khi cang kéo.

3.2.1.4. Tinh todn thiét ké so bd bé cip DUL trén co sé' nguyén Iy tinh
phﬁng

Viéc dau 1ién cua cong tac tinh toan thiét ké sa bd bé cap DUL 1a lva
chon xac dinh loai cap d¢ sir dung cho dam BTCTDUL. Loai cap duge s
dung phai 1a loai ¢dp sin ¢o (rén thi trudmg va dap (mg cac yéu cau quy dinh
vé ¢Au tao va phi hop voi kich thude bé day Gét dién ddm BTCT.

Tinh toan thiét ké so bo bo cap DUL trong dam BTCT lién tuc dya trén
co so duomg bao ndi fue cua 2 giai doan thi cdng va khai thac. DBdi voi dim
BTCT thi cong bang c¢dng nghé DGDD trén thue ¢ khong ¢o su sai léch
dang ké gitra sor dd khai thae va sordo thi cong. vi viy trong tinh toan c6 thé
lay sor do khai thiac dé tinh cho ca hai giai doan. Vi cach dat van dé nhu
vily s¢ cho phép trong qua (rinh thi cong ¢6 thé tién hanh bd tri bo cap lam

vi¢e trong gial doan khat théc.

Puong bao momen trong giai doan khai thic duge xiac dinh trén co so
tinh toan duong anh huwong va dat tai dé xac dinh cac gid tri mo men cue han
tai cac vi tri mat cat. Véi nhitng hé ll1611g phﬁn mém manh hién nay. toan bo
khoi lugng tinh todn veé n6i lue ¢o the duoe thue hién dé dang va két qua dat
do tin cdy cao. Tu két qua tinh toan dudng bao ndi luc. tiép tuc tinh todn xac
dinh s6 lugng bo cap can bo tri o mai vi tri mat cat va duvét dang sudt trén co
so quy dinh cua cdc tiéu chudn. quy trinh hién harth.

a) Bé i can 1ao dwong cong bé cdp trén co so Iy thuyér “lye nén hudng

(am’’

Kinh nghiém Iy thuyét va thuc tidn cho biét: Dudng cong bé cap DIJL
trong dam lién tuc thurong duge cau tao dang cung tron va dang Parabol.
Tuy nhién trén thue té dang Parabol dugc str dung nhiéu hon vi hiéu qua truyén

luc cang cua bo cdp dang nay cao hon so voi dang cung tron. Theo [12]
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trong tinh toan bd tri duomg cong bo cép téc gia dat gia thiét: Lyc cang cua
bo cap cong DUL sé& tao ra luc nén hudng tam lén bé téong Uv c6 gia tri
twong duong véi tai trong phén bd déu g, (phén giira nhip) va a (phan trén
tru) va huéng tic dong cta ndé nguge véi hudng tac dong cua g, va q—;
Bang céch dat van dé nhu vy, tac gia d3 xdc dinh duge luc nén hudng tdm
U, cho trudémg hgp b6 cap cé dang cung tron (Hinh 3.9a) va truomg hop bo
cap c6 dang parabol (Hinh 3.9b).

Theo [12] lyc nén hudng tam U, dugc tao nén & phz’in bén trén bo cap
DUL dang dudng cong tron duge tinh todn bing cong thire (3.1).

Uv =~ — (3.1)

Trong d6: V : Lyc cang bo cap DUL
R: Ban kinh dudmg cong tron cua b cap DUL

Ll L1
\L\r‘\ ! : N
5o 7
| L |
fI O L

U.

=2
Hinh 3.9: @) Duomg cong bo cap va hec nén huong tam U, trong dim
BTCTDUL phdn giita nhip
b) Buong cong bé cap va hee nén huong tam U, phcfn trén tru.
Nguoc lai, d6i voi duong cong dang Parabol duge tinh bing cong thirc
(3.2).
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(3.2)

Trong do: V @ Luc cang bo cap DUL
' : Dudng tén duong Parabol
(. : Ilinh chiéu duomg cong bé cap
Vi cie quan hé thé hién & cac cong thire (3.1) va (3.2). luc cdng bo
cap V (sé lvong bo cdp) s& duge xac dinh trén co s& dat Uv cd gid ) tuong
duong voi qi va gi. Truong hop dudng cong bb cap di qua try. do yéu ciu
cdu tao tiét dién chiu ‘g sudt 16n nén duong cong bé cdp co dé cong lom,
[uc nén hudng tdm Uy s& duoc tinh bang cong thic (3.3).

—- 21V
o= =L (3.3)

a

Trong d6 : f_ Pudmg tén caa dudmg Parabol
a : Hinh chiéu dudmg cong doan cap (khoang cach tlr vi tri
g1 dén diém bat dau chuyén hudng bo cap)
by Tinh todn thiél ké bo cdp 1vén co sé ddp img yéu cdu vé chiu luc.

Gid thiét trong tim cta ddm cdp cach truc trung hod ciia mat car mét
khoang hc, img suit do cap DUL tai mat cat 1a k. Khoang cach tir truc
trung hoa cia mat cit dén mép trén (hodc mép dudi) 1a hy,. Momen udn tinh
toan tai mat ¢t Mit. img sudt & mép trén (hode mép duoi) sé la:

F, o, N F,.o..h h, . M, h

R (3.4
A J J ) :

Op =

Trong d6 :
o F,: Téng di¢n tich bo ciap DUL;
e A:Dién tich mai cat bé téng;
e ] :M>b men quan tinh cua mat cat;
e Gy Ung suat cua bé tong tai mép trén (hodc dudi cia mat cat);

o M, :Mb men tinh toan tai mat cat.
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Tir cong thire (3.4) ¢6 thé tinh duge F tic [a tinh ra dugc sé lugng bo
cap cén thiét, Tiép tuc b tri lai cac bd cap trén mat cit va tinh lai do léch
tAm trung binh ciia dam cép /, néu . < h. thi phai gia thiét lai hc va tinh lai
dién tich bé cap can thiét. Néu gia tr cia /, va /. khong chénh nhau qud 5%
thi ¢6 thé chdp nhén duoc.

3.2.1.5. Tinh todn thiét ké dua trén co sé khai thdc phin mém hién dai

Vio thoi diém hién nay cong tac TVTK & cdc nudc phat trién da va dang
duoc cai thién dang ké trén cac mat vé quy md du 4n va chat lugng dd an
thiét ké. Cac hé théng phin mém duoc xay dimg ngay cang dat duoc céc chi
tiéu 51 da vé thai gian tinh todn va tinh chinh xdc déi voi cac du lidu két
qua dua ra. G nudc ta trong linh vuc tinh toan thiét k& cau ham noi chung va
cdu BTCT noéi riéng, cac hé théng phin mém nhu: RM 2000, MIDAS/CV
da tr& thanh cong cu tinh todn dic lue cho ngudi k¥ su thiét ké trong cong
tac lap du an, thiét k& k¥ thuat. Nho 4p dung thuét toan tinh khéng gian
phén tir hitru han, nhiédu chung loai cAu ¢6 két ciu phirc tap nhu cau treo day
vang, ciu diy vang, cdu ddm BTCT DUL lién tuc duoc tinh toan thiét ké
dam bao dd tin cdy va tinh thuyét phuc cao.

a) Gidi thiéu téng quat phdan mém RM 2000,
M0jt s6 khdi niém co l;én
- Nut
Nt dugc hiéu 1a mat vi tri dung dé xac dinh cac kich thudc hinh hoc

cor ban cua két cau. Mai nut duge xac dinh théng qua tén mit va toa dd cia
no trong he toa do todn cau.

- Phin ur

Phén tir 1 cac thanh phﬁn khic nhau caa két ciu duoc xéc dinh thong
qua cac diém nit.

Phan tir sir dung trong tinh toan két cAu cAu bao gbm cic phan tir sau:
Phén tir dim: beam, phén tir cp (Cable), phin tir dan héi (spring).
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Phan tu beam duoce xac Jinh théng qua 2 diém nit (nat I: dau phan w
v nat K: cudi phin ).

- H¢ toa do
Chuong trinh RM2000 st dung heé toa d Cartesian bao pom h¢ truc toa

do toan cau: Global coordinate (hé true g dd ket cau) va hé true toa do dia
phuonc. Local Coordinate (hé truce toa do phan ).
I tou do toan cau (Global coordinate).

H¢ tao do toan cau gdm 3 true XG. YG. ZG twong img vai 3 true X, Y,
Z cua hé true Decac. He true 10a do ket cau duge xace dinh theo quy tic ban
tay tran. Cac true duge quy wde nhu sau: True YG co hudng theo chicu
duong tr duot Ién, True XG huong sang bén phai, true ZG hudng vao trong.,

mat phang X7 tao thanh mat phiang ndm ngang (Hinh3.10).

YGJL

Hinh 3.10: H¢é truc toa do cia két edu

H¢ 1oq do dia phieeng (Local coordinate):

He truc 10a do dia phurong XL, YL, ZL duge xac dinh thong qua 2 nat |
va K (Hinh 3.10). Truc XL mac dinh 1 true doc phz"in tr, 2 truc con lat dugce
xdae dinh theo quy tic tam dién thuan. Co thé xac dinh vi tri, huong true 1oa
do dia phuong thong qua toa do diém goc T va 3 goc o, oo B . Mt 50

truomg hop dace bi¢t . aa. B duge xae dinh nhu sau (hinh 3.11);



98 CHUONG 3: Thiét ké ciu BTCT biing cong ngh¢ PGDD

b
°a Yo,
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Hinh 3.11: Xdc dinh hé truc dia pheong trong mét sé truomg hgp déc biét

Hinh 3.12: Quy dinh chiéu cua lec cdt vé lue doc

- Vit liéu

- Céc thong s6 co ban ctia vit liéu (Phan tich tinh):

E-Modl E Modulus (Young.s Modulus) for the longitudinal
direction.

E-Modt E Modulus (Young.s Modulus) in the transverse
direction.

Poiss. Poisson.s ratio

G-Mod Shear Modulus.
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ALFA-T Coefficient of Thermal expansion/contraction
Gamma Specific Weight

- Céc thong s cua vit liéu cdt thép thuong;
E-Mod! Reinforcement Steel E-Modulus
- Céc thong sb vit licu cho ¢bt thép D.U'L:
E-Modex Pre-stressing Steel E-Modulus for extension
calculation.
SIG-allow-pr  Allowable tendon stress for the tensioning process
(reference value).

S1G-allow-SA  Allowable tendon stress for the final state after creep

and shrinkage for the maximum loading state.

- Cac thong sb vat liéu cho phan tich tu bién:

['c 28 28 day concrete cylinder strength
CF Cocfficient of consistency
ZF Degree ol cement hardening (1-3)
WCR Water cement ratio
CECO Cement content in concrete

Trong do:
Gid tri ciia hé s6 CF:
CF =1 stiff (small watcr-cement ratio)
CF=2 plastic (medium water-cement ratio)
CF=3 “semi-fluid (high water-cement ratio)

- Bac ty do

Bac tr do cia ndt tuong ing vai sé thanh phan chuyén vi clia né. D
v&i mé hinh khéng gain (3-D) trong truémg hop téng quat mot mit c6 6 bac
ty do, trong dé:

+ 3 thanh phén chuyén vi thang theo 3 truc XG, YG, ZG.
. 3 thanh phan chuyén vi xoay quanh 3 truc XG, YG, ZG.
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M3i thanh phin c6 2 trang thai: C6 thé chuyén vi hay bi khéng ché
chuyén vi. Bic tu do cua phan ti 14 tip hop cac bac nr do cac nat cua phén
e
- Lién két

Lién két bao gom:

+ Lién két gitta phdn tir voi phan tix

+ Lién két gifra phan tir véi nén

Cdc loai lién két dwoc mé ta bao gdm: Lién két ngam, lién két gbi di
dong, lién két gbi ¢4 dinh, lién két dan hoi.

- Quy wée chiéu cua ndi lie.

Quy dinh chiéu cua ndi lue nhu sau:

Noi luc Element begin Element end
+ N (normal force) xL +xL
+ Qy (shear force in y-dir.) -yL. +yL
+ Qz (shear force in z-dir.) -zL +zL
+ MT (Mx) lefi-handed(anti-clockwise) right-handed (clockwise)
+ My right-handed (clockwise) left-handed (anti-clockwise)
+ Mz right-handed (clockwise) left-handed (anti-clockwise)
.
L T stenise fibre My "

N\
>
Bavs
>
'y

Llensile finee M3

Hinh 3.13: Quy dinh chiéu mé men
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- Gia tri cuia hé s6 ZF:

/F=1 slowly hardening cement (SL)
7F =2 normal and rapid hardening cement (N, R)
/F=3 rapid hardening high strength cement (RS)
+ Cdc théng s vit lidu cho phan tich theo thoi gian:
PH (t) Creep coeficient variation with time
EPS (1) Shrinkage coefficient variation with time.
RHO (t) Relaxation factor variation with time.
EMOD (t) [:- Modulus variation with time.

- Tai trong

Cac dang tdi trong s dung trong chuong trinh bao gom:

+ Tai trong tdp trung (Concentrated load).

-

Tai trong dai déu (Uniform load).

+

Tai trong phan bd khdng déu (Partial uniform load).

'
-~

‘Ta1 trong hinh thang, tam giac ( Frapezoid and Trianglc load)
+  Tai trong khdi (Masses)
+ Tai ing suat (Stressing)
+ Tai trong do cing cip DUL (Initial stress/strain loads (temperature)).
+ Tai trong do kich hoat phin tur (Action on ¢lement cnd)
-~ Tai trong ¢i6 Wind load (velocity)
Tai trong hoat tai xc¢ (I.1ve load)
+ Tai trong do co ngdt, tir bién (Load Type Creep & Shrinkage)
+

- Pon vij
Chuong trinh RM2000 ¢6 thé st dung nhiéu den vi s hoc (US va SI)
tuy nhién don v méc dinh cua chuong trinh la:
+ [m] (Metres) cho chiéu dai.
+ [kN] (kilo- Newton) cho luc.
+ [OC] (decgree centigrade) cho nhiét do
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+ o+ o+ o+

[s], [day] (second)cho thoi gian.
[rad] (radian) don vi goc.
Déi véi céc gia tri phan tram dugc nhép gia tri thuc.

Cac dom vi khac duoe s dung true tiép

Hé thong don vi cia RM2000 duogce quy ude nhur sau:

+

Pon vi lue: kN, don vi chidu dai: m, mdmen: kNm, img suic:
kN/m2 (kPa)

Pon vi luc: MN, don vi chidu dai: m, mdmen: MNm. g suét:
MN/m?2 (MPa)

Don vi luc: kips. don vi chiéu dai: fect, mdmen: kipft, img sut:
Kips/ft2 (ksf)

Pon vi luc: kips, don vi chiéu dai: inches, momen: kipins, tmg
sut: Kips/in2 (ksi)

Céc don vi khdc duge quy dinh:

+
=+

+

Young.s modulus: kN/em?
Thai gian (general) (3] (gidy)

Thoi gian (construction schedule - creep analysis) [d] (ngay)

- Trinh ti tinh todn két cAu ciu bing phan mém RM-SPACEFRAME

Trinh tir giai bai toan bing phin mém RM-SPACEFRAME:

Bude 1: Chuan bi cac théng sb ddu vao cho bai toan

Ciéc kich thudce-co ban: Mit bing, miat dimg, cét ngang. ..

So bd danh s thir tr cia nut, phin tir (ddm, mé, tru, cap ngoai.
cap trong, phan tir lién két gbi...).

Cac dic trung co ban cua vét li¢u

Tai trong tac dung

Cac giai doan thi cong

T6 hop tai trong

Cic yéu cau cua tiéu chudn k§ thudt ap dung cho dur an
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Budc 2: Mo hinh hod két cau trong GP2000
- Binh nghia truc cdu
- DPinh nghia dudmny cong ding
- Dinh nghia mit cat
- Dinh nghta Jién két
- Hoan thién ma hinh hod hinh hoc két cau
- Xudt dit lidu sang chuong trinh RM2000

Bugc 3: Khai bdo vat lidu trong RM2000
- Input thir vién vat liéu theo tiéu chudn thiét ké cda du 4n
- Binh nghia vat liéu cho du an

Buéc 4; Khai bao phan tu Cable trong RM2000
- MO hinh hoa phin ti cable (Tendon) trong RM2000

Buoce 5: Khal bdo cac loai tai trong trong RM2000
Bucde 6: Khai b4o hoat tai trong RM2000 va td hop tai trong

Budc 7: Khai bdo céc giai doan thi cdng va kich hoat cic phan tir déi véi
timg giai doan thi cdng trong RM2000

Budc 8: Khai bio cac thong sé cho qua trinh piai bai todn va chay chuong
trinh trong RM2000

Budc 9: Xem vi danh gid két qua trong RM2000

Buedc 10: Kiém tra img sudt trong RM2000

Budc 11: Kiém tra tai trong cuc han trong RM2000

Buge 12: Kidm tra kha nang chéng ¢t cua két cau trong RM2000
o  Gioithiéu cic Modul cia RM-SPACEFRAME:

- Modul ¢ ban.

Co giao tiép dd hoa hoan chinh x4y dung chuyén cho nganh xay dung
cau: mé hinh két cAu, md hinh 1ai trong (tinh tai. hoat tai), to hop tii trong,
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phan tich tinh k1dng gian ¢d xét dén céc tai trong phu thudc thoi gian (co

neot, 1ir bién), quan 1y két qua tinh toan

- Modul xu Iv: hinh hoc-

Xiy dung co s dir iéu hinh hoce chi tiée cho cdu: Tric doc, tric ngang,
mat bing tuyén. Xac dinh cac mat cit ngang qua giao tiép do hoa va tr dong

Xay dung cac du fiéu cho Modul tinh todn.

- Modul Bé tonmg D U.L:

Phan mém dé tinh toan bé tong du img luc bao gém tinh toan thong sb
hinh hoc cia cap. unh toan cang kéo cap, tinh toan véi tai trong co ngot tir
bién trong bé tdng, kiém tra img suit theo cac trang thai gidi han. Cac két
qua kiém tra duge bidu thi trén biéu db

- Modul Bé tong col thép thuony,

X¢ét udn hai truc va cac luc doc true dé xac dinh ¢t thép thuong

- Modul phdn 1ich wiet cua két cdu bé (ong:

Thye hién phan tich phi tyén xét dén cac tinh chat vat liéu phi tuyén

cla bé 1dng by nut trong vung chiu kéo

- Modul phdn tich dong: (tai trong gi6, tai trong dong ddt. tinh toan gia tri

riéng, phd hi¢u Ung, phan tich mode dao ddng, lich sir thoi gian tuyén
tinh...)

- Modul tinh todan cho cau treo Jddy ving:

- Modul tinh todan cho cdu treo day vang: theo 1y thuyét bién dang 16n va

phan tich phi tuyén

- Modul tinh todn két cdu theo phuong phdan phdn tir hivu han 16ne qudt
(MISES3)

- Modul phdn tich tinh todn phdn it tdm: PLATE (phén tr tAm trén nén dan
hoi, phan tir tim D.U'L, tai trong tac dung cé thé 14 tinh 14i, hoat tai...).
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b. Giéi thiw 16ng guat phan mém MIDAS/CV

Phan mém Midas/Civil ndm trong nhom phan mém MIDAS Family
Programs do hing MIDA Soft. [nc. 1770 Barnes Blvd SW - Suite 2000,
Tumweter, WA 983512, USA xdy dung tir nam 1989. Phan mém nay
hién duge su dung rat rOng rai trén thé gidi. dac biét ¢ cac nudce chau A:
Nhat Ban. Han Quéc. Trung Québc, Malaysia,... O Viét Nam hién nay
Midas/Civil cling da duge dp dung trong mét sé cong ty tu vén lém nhu:
Vién Khoa hoc va Cong nghd Giao théng van tai. Cong ty tu van 533 -
CIENCOS. cong ty tu van dau tu va xay dung (cbng ty tu vén dudng
sat). Chuong trinh duoc thidt ké véi cac modul chuyén dung dé tinh
todn cho tung loai két cau cdv duoc su dung rong rii & cac nudc trén
thé gici: Cau treo day vang. ciu treo day vong, cau Extradosed. cau bé
tdng cot thép DUL thi cong theo phuong phip ddc hing can bing
(FCM). duc day (1LM), duc trén da gido. da gido di dong (MSS). cau
lién hop thép - bé tong....vv

Phin mém Midas/Civil 33 duoc cac cong ty tu van 1om trén thé gidi tmg

dung dé thiét ké nhidu cong trinh cdu day lén nhu trinh bay trén bang
32.

Baag 3.2: Mit s6 cong trinh dac thidt ké bang phan mém MIDAS/ CIVIL.

| STT Tén dy 4n Pon vi tu vin

1 West Coast Bridge Samwoo Consultants

2 Samchunpo Bridge Samwoo Consultants

3 Youngjong Bridge Yooshin Corp

4 Dolsan Bridge Facility Safety Technical

Board

S Jindo Bridge Rating Dong - A Consultants |

| 6 Kwangan Bridge Yooshin Corp
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Bang 3.2: Mot 56 cong trinh dugc thiét ké bang phdan mém MIDAS/ CIVIL (1i ép).

Sungsan Br 2 - International

7 . Yooshm Corp
Competition
‘ 8 Gyungan Br.( Turnkey Dasan E&C
.t—h
5 Geogeum Isle. Link - Phasel Yooshin Corp
10 Geogeum [sle. Link - Phase 2 DM Engineering
11 Jindo Bridge No.2 Yooshin Corp
Yeosoo — Goheung 1sle Links - A
12 . . Yooshin Corp
[nternational Compitition
13 Geumga Br.(Tumkey) Chungsuk Engineering
Machang Br - Private funding ) . .
14 ‘ Hyundai Engincering
consortium
15 Wando Br.( Turnkev) Dasan E&C
16 Mokpo Br. (Turnkey) DM Engineering
Dolsan - Hwatae Link : .
17 e DM Engineering
(Turnkey)
Yongnam - Jeokgcum Link
18 Dasan E&C
(Turnkey)
Ironton - Russell Bridge i i
19 - Michacl Baker Corporation
Replacement Qver the Ohio Riv
20 Victory Figg Engineering
China highway planning and
21 SooTong Br design institute(hpdi)
consultants Inc.
China International
22 HangJoo Bay Br. Enginecring Consuliing
Corporation
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Bing 3.2: Mt 56 cong trinh duoc thiét ké bang phan mém MIDAS/ CIVIL (ti ép).

BJJD Roadé& Bridee
23 Yangtze - No.3Br. .
- Consultating Co.
]
24 KyeongBong Br. China
55 Nan Jing Chang Juang 3rd | Jiang Su Sheng highway
B Bridge planning and design institute
26 Zhi Jing He Br. China
1 | me Fene Gra 1 )
|[ 27 Qing Feng Grand Br China *_‘
28 Xi Shuang Ban Na Br China
Maunsell Consultants
29 Stonecutters (Construction staging
| | engineering)

C6 thé néi, Midas/Civil 1a phdn mém duoc img dung kha phé bién trong
phan tich két cdu chu. Viée tiép can nim bat chuomg trinh 1a hét sirc can
thidt, nham dap ng yéu cau ap dung ngdy cang cao cac cong nghé tién tién
trong xdy dung néi chung va cau B1CT noi riéng.

- Cac kha nang phin tich két cau cua chuong trinh Midas/Civil:

+ o khi nang tinh toan khong han ché s nat (phan tir)

+  Tinh todn tinh

+ Tinh toan dong:

o Phén tich tri riéng theo cac phuong phap Lanczos va Ritz,
o Phan tich phé phan img.
o Phin tich lich sur thoi gian ( Multiple Support Excitation).

+ Tinh todn tai trong di dong:

o Theo tiéu chudn AASHTO LRFD
o Theo tiéu chudn CAN/CSSA - S6 - 00 Spec.
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< Theo ticéu chuan BS35400Spec.

- Cac yéu cau phin cirng va phan mém cua chuang trinh Midas/Civil:

'
r

Yéu cau phin ciny:

Ny Loy POt chuan

CPL P42 Ghe

Ba nho (RAND: S12MB

O cimg con udng 201

Cac do hoa: AGP.32 MB Video RAM

Min hinh: [ 7inch, dé phan giai 1512 x 86
CD - ROM

Yéu cau phan mént:

H¢ diéu hanh: MS - Windows 2000/XP.

o Cung cfnp duong anh hiromg, mat anh hudng.

o Xac dinh vi i xép xe va duong bao ndi fue.

Phin tich P -Delta.

Phan tich tinh todn cho 1 ca cace dang két cdu. dac bidt la két clu
chu.

Tinh 104n cdu Lién hop Thép - BICT.

C'6 Wizard (chuong trinh hd trg) dé tao mo hinh cin ban, ciu
khung va cong hop B1CT.

Tinb toan lon.,

Phan tich Pushover.

Tinh toan dic trumg mat cat bit ki

Phan tich én dinh.

Phan tich dog sud nhict,

Thict ké theo cace tiéu chuan.
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o AASHTO LRFD (BT& Thép).
o AASHTO LFD & ASD (BT& Thép).
AISC (LRFD & ASD) & ACI 318 - 02.
5 CSA -S6-00(BT).
= Tinh todn thco giar doan thi cong (phu thude vao thai gian).
o Co ngét. tir bién,
o Mat mat Duing lue
= (6 Wizards cho cac loai cau BTCT DUL kéo sau (Dic hang,
Diic day, Pa piso di dong).
* Tinh toan két cau bién dang lén (ngugce va thuan).
o Wizard cho cau treo day vong.
o Wizard cho cau trco diy vang.
= Femodeler (Chwong trinh hd tro tao mé hinh phén tir).
= Phan tich diéu kién bién phi tuyén déng vdi cac phdn tr chi chiu
kéo. chi chiu nén, goi dan hoi, go giam tiéu dao dong...vv.
3.2.1.6. Vi du tinh thir
Vi du tinh thu 1a sé lidu tinh toan thiét ké cau Nam O - QL A, Pa
Nang. Cau duge thiét ké theo nguyén 1y 1am viéc dam BTCT DUTL lién tuc
thi cong bang cong nghé DGDD véi cac yéu cau ky thuat:
- Tai trong thiét ké: H30, XB80
- Tai trong nguai di bd: 300kg/m’
- Két cau nhip: Ddm BTCT DUL lién tuc duce bé tri theo so db: 38,5m +
5x50m + 38,5m
- Kho cau: 24.4m

- Két cdu mat cat: Dang hop kin gdm 2 hop don lam viée doc lap (xem
hinh 3.14).
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Hinh 3.14: a) So do mdt ot tiét dién

b) Thi ¢cdng nhanh thiong heu bén canh cdu cil

a) Thiét ké cdu tao két cdu dwa trén co so cdc nguyén Iy tinh phdng

- Tinh todn néi lwe

B6 cap DUL bé tri theo phuong doc cdu sé dugce xac dinh dua trén co s

momen udn tinh todn va dic tnmg hinh hoc trén céc vi tri bat lgi: Gitra cic
nhip va trén cac tru. Cac mat cat tai vi tri nay co cac gia trj moment duon:

va moment am lém nhét ( Bang3.3).

Bang 3.3: M6 men uén tai cdc vi tri bt lpi

Gi#aN1 | Trén | Giira | Tréntru | Giira | Trén | GiaN4 |
(T.m) | truP1 N2 P2 N3 tru P3 (T.m)
(T.m) (T.m) (T.m) (T.m) (T.m) |
3530.9 4080.1 3965.7 4038.0 !
-6683.3 -7324.6 -7244.6

- Tinh toan bé cip DUL

Trén co s& ndi lue da duge tinh toan va so db cdu tao cac bo cap 19TI15
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véi dién tich mdi ba 26.6cm” s& tinh duge sb lugng bé cap trén cac mat cét

(Bang 3.4).

Bing 3.4: S0 liwgng bo cap o cdc mat cdt

Giira | Trén tru Giira Trén Giira Trén tru Giira
N1 P1 N2 tru P2 N3 P3 N4
(bé) (bd) (bé) (bé) (bé) (b6) (bé)
10 12 12 12
18 18 18
— B4 tri bé cip DUL

S6 lwgng bo cap DUL duoc céu tao, bo tri theo phucmg doc (Hinh 3. 15)
) I P T

Hinh 3.15: So dé ho i b6 cdp DUL theo chiéu doc nhip cau

Trong cac mat cit lam viée bét loi thi mat cat trén tru P2 va tru PS (doi
xtng nhau) chiju mémen udn va luc cit 16n nhit. C6 thé trinh bay cac budc
tinh toan nhu sau:

- Tinh todn méit mat rng sufit & cic mat cit.

+ Trong giai doan thi ¢cong
* Mat mat do ma sat(os)
Trén hinh 3.16 thé hién phan doan ciap DUL chju mit mat {mg suat trong
pham vi tir ddu cang kéo dén mat cit tinh toan. Mdt mat {mg suat dugc tinh
theo cong thirc (3.4):
0s=OkT.A (3.4)
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Trong dé: A= (l-e‘“‘"*' Jpo,)

Hinh 3.16 : Phdan doan dam duwoce xde dinh dé tinh todn madt mat img sudf

Bang 3.5 : S0 héu ke g tndt madr it v suat

Séhidu | §4 | X 3 A Os os'" |
ho bé ' (m) |(radian) (KG/em?) | (KG/em?)
Cl 11009 | 0017 | 0.038 | 325108
2 | o 10,070 | 0000 | 0.030 | 416,615
C6 2 0165 | w105 | 0075 | 1052343

— . — Sy T T 1040.948

C7-1 2 10.034 | 0.140 | 0089 | 1251350
c8-1 > 10,017 1 0.157 | 0.097 | 1351543
C9-1 2 oot 10,20 ; 0.018 | 1648724 |

BRTE 3 s | 0733 1 0.402 | 5631096 -

(822 T 60302 1 0.608 70393 | 50300 | 5472752

9 |‘  Y 60286 ' 0646 IKﬂS_ 3200.859

Ung sudt ma mn trung binh cu:l-l-oim bé - . 2518.22

# Mat mat Jdo bién dang neo. bé 1dng dudni neo (o) duge tinh theo cong
thirc (3.3)
AfA = (AL/L).E, (3.5)
¥ Mat mat do bé tomg bi nén dan hai (o7) duge Tinh theo cong thic
(3.6):

o7 =n*Ac),.2 (3.6)
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Bang 3.6 : 80 léu két qua tinh mdt mit umg sudt
Sé higu | SO L AL E, Af,A Af,A
bé bo (mm) | (mm) (MPa) (MPa) | (MPa)
Cl 2 481353 6.00 1.97E+05 24.55
C2 2 48244 6.00 1.97E+0S 24.50
C3 2 48236 6.00 1.97E+05 24.50 27.92
C4 2 48253 6.00 1.97E+05 24.50
Cs 2 48267 6.00 1.97E+0S 24.49
Cé6 2 14691 6.00 1.97E+05 80.46
C7-1 2 71933 6.00 1.97E+QS 16.43
C8-1 2 73401 6.00 1.97E+05 16.10
C9-1 2 74918 6.00 1.97E+0S 15.78
Bang 3.7 : S5 lidu kit qua tinh mat mdt vmg suat
[ Giai ]
. | SO
doan | So i TR
- i bo e, N’]‘ Ach Gy G,
cang bo . 1 p 2
p i con | (cm) (XKG) | (KG/em") | (KG/em™) | (KG/em®)
cot | cang .
lai
thép )
| C9-1 2 16 | 74.920 | 676223 | 13.7324 1149.34
C8-1 2 14 | 74.920 | 676223 | 13.7324 1005.67
C7-1 2 12 | 54.920 ) 676223 | 12.3258 773.71
C2 2 10 | 34920 | 676223 | 12.3258 644.76
Cl 2 8 | 34920 | 676223 | 10.9191 456.94 260.44
C6 2 6 | 34920 | 676223 | 109191 342.70
C7-2 2 4 | 94.920 | 447886 | 10.0271 209.81
C8-2 2 2 94.920 | 447886 10.0271 104.90
C9-2 2 0 | 94.920 | 447886 - -
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+ Trong giai doan khai thac.
Trong giai doan khai thac, mat mat img suét bao gom :
. MAat mat ¥mg sudt do tring rio cdt theép 3.
) Mét mat img suat do co ngot va tir bién o, + a3
* M4t mét do tu chung cbt thép (o3) duoe tinh theo cong thire (3.7)
o3 =(0.27*c1/R° - 0.1)* 5, (3.7)
Mat mat o3 ciia nhém cap C1. C2, C6. C7-1, C8-1, C9-1
o3 = 962.42 kg/em?
Mit mat 63 ctia nhém cap C7-2, C8-2, C9-2
a3’ =132.00 kg/em?
Mit mat o3 cia toan nhom cap.
o3' = 683.61kg/em’
* Mat mat do co ngot va tir hién (6. 07) duoc tinh theo cong thirc
(3.8).

o)+ 03 = (0 En+ o npte)FO (3.8)
Bang 3.8 : 86 [iéu két qua tinh mat mdt img sudt
| a® ¢ e’ Fit® Ny M, LA
(m*) | (cm) (cm) (m?) (KG) (T.m) | (KG/em®) |
7.476 | 100.944 | 107.689 | 8.853 | 5.237E+06 | 5487400 | 61.346

(01 +63)T = 1455.379 (kg/em?).
- Tong hop cic mat mat img suat

Banu 3.9 : S5 licu két qua tinh mdt mat 1mg suat

M4t mit tai tiét dién trén try P2 (KG/em?)

-

cto;

SE]

Oy

Gs

a7

14558.379

685.613

201.506

2518.216

|
260.435 |




Xdy dung cdu BTCT bing cong nghé DGDD 115

- Kiém toan cuomg do tiét dién thiang dirng dugc thinh theo céng thirc:

Rr.Fr+ ReFi < Rybe.he FRFHR'r-01').F'y

MAT CATD-D A
8100 6100 |
3038 il 2688
. T
-4 T T
ses [
2 : .
e
g | 8
Bl o i ~
i
04 b 1d ) 2912 1Y) | 1 2014
3500 5200 i 3500

Hinh 3.17: So d6 cdu tao bé cdp trong mdt cdt tiét dién

Bo qua diéu kién lam viéc cua cdt thép thuong, cdng thire dugc viét lai:
Ru.behe 2 Rr.Fr- (R'r-0'7).F'r
Ry.be.he = 6630000 kg/ecm? > Ry.Fr= 5027400 kg/cm®

- Xic dinh chiéu cao viing chiu nén.
Ryb.x =R1.Fr = x=37.914 cm

Véi diéu kién bén (cong thic 3.9):
M < my.Ry.be.x.(ho-x/2) = Mg (3.9)
Mgh = 9535,79 T.m > M;;;,=7324.6 T.m

- Kiém todn 6n dinh chéng nirt

+ Trong giai doan thi céng

Duyét nirt thé dudi mit cit trong giai doan cang kéo bo cap. O phan
ndy yéu cau kiém toan dam béao th¢ duéi khong bi nit. Méat mat (mg suét
trong giai doan nay gém oy, o3, 57

6¢ = op1® + yo ™M /1, 2 0 (Ryr)

o= 70132 T/m?>0
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- Duyét nit thé trén cua tiét dién voi.
c"= (O - Yo *Mu/Jo).1,1 <Ry (3.10)
o' = 691.17 T/m® < Ry = 2850.00 T/m’

- Kiém toan khi mdi ciing dugc 12 bé

Day 14 giai doan thi cong xong dot thi nhit vai cac bé cap C1 dén C6
duagc cang kéo.

Duyét nirt thd duéi mat cat trong giai doan cing kéo bd cap. Trong
phan nay véu cdu kiém toan dam bdo thé dudi khong bi nirt. Mat mat img

suét trong giai doan nay gém C4, Os, O7
= opr? + Yo MM, 2 0 (Rye 3.11
0" =6bT T Yo *Mp My 20 (Rr) (3.11)

Mp® : M6 men ban than tiéu chuédn tai uét dién. Trong giai doan thi
cong cd gia tri mémen nhé nhat = 900 T.m
am’: Ung suat mép dudi bé tong do bd cap DUL co xét téi mat mat
0,.05,69
l el ¢ i
Ty = Ny ==-3) (3.12)
£y
64=128.52 T/m*>0
+ Kiém todn trong giai doan khai thic.
- Kiém toan tho trén cua tiét dién trong qua trinh khai thac véi mé men Jém
nhat va luc cang trudc nhd nhat (hao hut 16n nhét).

o' = opr" - yo  Mu'/o - Vis M ac-Mi Vg 2 0 (Ricr) (3.13)
M, : MO men tidu chuin 1én nhit = 6514.99 T/m>
6'=56.19 T/m*>0

- Kiém toan thg dudi cta tiét dién trong qua trinh khai thac v&i mé men nhé
nhat va luc cing truede 16m nhit (hao hut it nhét).
6= sn1? + Yo * Mo Yot Yo (M n- M)/ ig < 2850 T/m? (Rcr)
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A" qnt MO men tiéu chudn nho nhét trong giai doan khai thac = 5260.8
Tim®

o’ =959.95 T/m” <2850 T/m’
- Kiém toan cuwong d) do tic dung cia tng suat cit, ing suat nén chinh,
on dinh chéng nut do img suit kéo chinh.
+ Kiém todn wng suat cit T

Kiém toan (mg sudt cho nhitng thé nam tai truc trung hoa cua tiét dién.
Theo quy luat, cic tmg sudt T & d6 sé co gia tri 1on nhat:

T = (Qu -Qd)* S./(Jo*b) +(Q-Qr)*Si/(Jus*b) < Re

Tinh cho thé c-c qua truc trung hod cua tiét dién giam yéu:

Bang 3.10 : K¢1 qua tinh tai mat cdt c-c

le Q Scc Soc Slc Jo J'd b

(T) (T m’ | (m) | m) | (mY) | (m) (m)

501.50 | 959.87 | 3.9269 | 3.9269 | 3.9987 | 7.205 | 7.476 1.0

1=518.57 T/m> < 650 17m?
Tinh cho tha b-b qua ruc trung hoa tiét dién tinh doi:

Bang 3.11 : Két qua (inh tai mat cdt b-b

Qu Q Sb-b S,” S, J, Ju b
(T) (T) m) | (m} (m?) mY) | (m') | (m)
501.50 | 959.87 | 4.0652 | 3.99300 | 4.06520 | 7.203 | 7476 1.0

27.25 T/m? < 650 T/m?

Wy

T =
+ Kiém todn curong dg theo tac dung cua Ying suit nén chinh :

Kiém todn {mg sudt cho nhimg thd ndm tai truc trung hoa va & nhimg

chd cd bien dbi dot ngdt vé chidu rong.
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—

c +0 ' -0

'H '+V'(_‘2 ) 4+rP <R (.14)

Tiét dién nguyén khéi ¢o ¢t thép cang sau khi dé bé tong :
= Qu*So /t)s*b) H(Q-Qu)*Si*/(J&*b) (3.15)
6« = N1/FetN1.€0.Yo /ToEMp Vo ATt (M-Mpo).y /e (3.16)

* Kiém todn tdi truc a-a:

Tinh todn vol Mmax va Qmax, néu diéu kién thoa mén thi s¢ khong can

xét cac td hop nira.

Bang 3.12 : Két qua tinh tai mat cdt a-u

Qu Q S, S, J, Jos b
(T) (T) (m¥) | (m’) (m") (m’) (m)
SOL.SD1 | 959.867 | 5433 | 5512 7.203 | 7.476 | 1.000
Mg, M y,,‘) ya] N, €, F,
(T.m) (T.m) (m) | (m) (T (m) (m?)
4192683 | 8005.983 | 0.343 | 0.323 | 5803.931 | 0.683 | 7.990

1=71620 T/m’ Gy = 550.47 T/m’ o, = 159.4 T/m’
Gae = 1097.34 T/m? < Rnc = 1600 T/m?

* Kiém toan tai truc a-a:

Bang 3.13 : Ké1 qua tinh tai mat cat a-a

Qu Q S Sd' J. Jw b
(T) (T) m% | (m’) (m") m’) | (m)
501.50 959.87 [2.7297712780 | 7203 |7476| 1.00
M,, M yd" | 7 N e, F,
(T.m) (T.m) (m) | (m) (T) m | )
4192.68 8005.98 0.60 ,'0.623 5803.9311 | 0.683 | 7.990
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1 =361.06 T/m? o, = -274.96 T/m*
Gne = 363.55 T/m? < R,.= 1600 T/m*

* Kidm todn tai truc b-b

Bang 3.14 : Két qua tinh tai mat cdt b-b

oy =159.4 T/m’

Qu Q St Sy’ Sy J, J b
(T) (T) my | m) | ) | @) | m) | (m
501.50 | 959.87 | 4.0652 | 3.9930 | 4.0652 | 7.2032 | 7.4759 | 1.00
M, M yo Vo Jo Nt e, F,
(Tm) | (Tm) | (m) | (m) | (m') (T) (m) | (m’)
4192.68 | 8005.98 | 0.0193 | 0.000 | 7.476 | 5803.9 | 0.683 | 7.990

1=1527.25 T/m’ Sy = 725.75 T/m?
Gne = 1041.05 T/m? < Rnc = 1600 T/m?

* Kiém toan tai truc c-c¢

Bang 3.15 : Két qua tinh tai mat cdt c-¢

oy = 159.4 T/m’

Qb Q Seec S S, J, Jo b
(T) (T) ) | m) | @) | m) | @) | (m
501.50 | 959.87 | 3.9269 | 3.9269 | 3.9987 | 7.2032 | 7.4759 1.00
M, M v ye Js Nt e, F,
(Tam) | (Tam) | (m) m) | (m) | (T) (m) | (m)
4192.68 | 8005.98 | 0.000 | 0.0193 | 7.476 | 5803.9 | 0.683 | 7.990

1=518.57 T/m? oy = 736.22 T/m?
6nc = 1041.18 T/m> < Rnc = 1600 T/m’

oy = 159.4 T/m?
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- Kiém toan cwong d§ do tdc dung cia ing suit kéo chinh.

231

1 42
1 7E
1 75

Y

Hinh 3.18: So do mdr cdr tiét dién

h. Thiét ké két ciu hang khai thdac hé thong pha':n mém Midas/Civil

- M@t 56 vin dé chung vé phan tich két cau cau Nam O theo yéu ciu dp
dung phin mém Midas/Civil

Céau Nam O duoc chia lam 7 nhip, bd tri theo so dé: 38.5 + 5 x 50 +
38.5 (m). Két cdu nhip dang dim hop. chiéu cao khong dbi 2.6 m, chiéu
rong hop 12.3m, chiéu rong day 5.2 m. Trén cic vi tri md tru co vach ngang
day 2.5 m. Mac bé tong thiét ké cho két cau nhip 40 MPa, cap DUL sur dung
la loai 19T135.

Trén co so thudt toan phf’m tr hiru han, két cdu dim hop duoc roi rac
thanh 1 chudi cac phz?m tr thanh. Vi so dd két cau dam cé cac vi tri thay doi
dic trung hinh hoe nhur géi. vi tri dat neo, vach ngang nén nguyén tic rii rac
hoa phai duge dép (mg yéu ciu sao cho cdc vj tri thay ddi vé hinh hoc hodc
budce nhay vé ndi lue s& duoe xem la cdc nit trong mo hinh roi rac.

Phan mém Midas/Civil cho phép khai bao chinh xdc cac dang mat cat
nhu hép don. hop ¢6 véch giira, thép hinh theo tiéu chuin ASTM, NORM,
Chau Au.... Cac dang mat cét lién hop. phén tir thanh ¢ sur thay doi ve dac
trung hinh hoc theo quy luat tuyén tinh hay duéng cong parabol, theo d6 cic
khu vue viat hay vich ngang trén dam s& duge mé ta va kiém sodt bing truc
quan (Hinh 3.19).
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Hinh 3.19: Giao dién chung ctia phan mém Midas/Civil

D6i voi bd phan gdi ciu, phdn mém dua ra cho ngudi sir dung nhiéu su
lua chon vé gia thiét diéu kién bién nhu: lién két cung, lién két dan hdi, han
ché chuyén vi.... cu thé: Dé mé ta gdi cau, sir dung dang lién két dan hoi
(Point Spring Supports) véi 6 yéu to dd cimg dan héi cua lién két : do cimg
dan héi thang theo 3 phuong X, Y. Z va dd cimg dan héi chéng xoay theo 3
phuong X, Y, Z duge ky hi¢u SDX, SDY, SDZ, SRX, SRY, SRZ. Cac d¢

ctmg dan hoi nay dugce xac dinh tir catalog clia nha san xuét goi.

Dac trung vé vat liéu cua két cau duge thé hi¢n bﬁng cac dac trung do
ctmg cta phan tr nhu E modul dan héi, hé sé Poision, hé s6 truyén nhiét,
trong luong riéng, khoi luong riéng. Cac thong sb nay ¢o thé duoc ngudi sir
dung nhap truc tiép hay nhap tir mac cua vit li¢u theo yéu ciu cu thé cua
tiéu chudn cac nude quy dinh. Trén co s& cic quy dinh vé chi dan khai thic
ctia Midas/Civil va phan tich so d6 két ciu theo nguyén 1y thudt toan PTHH,

so do cau tao két ciu cau Nam O duge mo ta nhu trong hinh 3.20 va 3.21).
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Hinh 3.21: M6 hinh phédn doan Cap DUL
thi cong ddu tién deoe mo ta trong Midas/Civil
Theo Midas/Civil, bé cap DUL s& duge md ta cu thé nhimg thong 50
vé dudmg di ciia bo cap trong dam, ching loai kich ¢& cua bé cdp, céc tidu
chuan vé vat li¢u cua bé cap, tut neo & dau cang kéo, lyc cang kéo bo cap
khai bao theo g sudt cia cap hay lyc cang.
- Tai trong trong tinh todn két cdu cau Nam O.

Trong giai doan thi cong

e Tai trong ban than: Khai bao hé sd tai trong ban than va hudng tac
dung, phdn mém s& tr ddng dua tai trong ban than (mg véi vt liéu
ctia phan tir.

e Tai trong mg suat trude: Ung suét trude trong dam duge khai béo
bang luc cing hay (mg suét trong bé cap DUL.

e Tai trong tap trung tai ddu hing trong mdi giai doan thi céng do luc

treo cua h¢ da gido di dong.

e Tai trong rai déu do cac thiét bj thi cong.
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Trong giai doan khai thac

Tinh tai phdn 2 do lép phu, g& chin banh va lan can dugc khai bao
theo dang element beam loads.

Hoat tai (Tai trong xe khai thac) da duoc ph?m mém md 1a san, cu thé
theo timg quy trinh thiét ké khac nhau nhu AASHTO STANDARD,
AASHTO LRFD, BS, CANADA,... hodc c6 thé ngudi sir dung tw mé
ta.

Tai trong do gdi lun.

Nhiét do.

Phanh xe

Gié trén cdu.

Thén gian : Tir bién - co ngét

Tai trong dac biét : Pong dat

Hinh 3.22: Lyc tap trung la lwc treo he DGDD
dwpe mo ta trong phan mém Midas/Civil

- Phén tich két cdu céng trinh cé xét dén trinh tw thi céng theo yéu ciu
ctia phin mém Midas/Civil.

Mot trong nhimg diém manh ndi bat cta phan mém Midas/Civil la c6

thé phan tich sy lam viéc caa két cau cong trinh theo dung trinh tu thi cdng
clia n6 bang chirc nang kich hoat loai bo 1 hay nhiéu nhom phan w, tai
trong, diéu kién bién. Thoi diém kich hoat hay loai bo nhom phan tir 1a 1
yéu 16 dé phian mém phan tich anh hudng cia tir bién - co ngot dén sy lam
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viéc cua ket cau.

Dbi vai cong trinh cdu Nam O, trong thi cong két cau nhip duoc chia
lam 7 giai doan (Hinh 3.23).

L g et S
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Hinh 3.23 : Trinh tie thi cong cong trinh cau Nam O

Trong mdi phan doan thi cong, cac phan tir, cdc tai trong va céc diéu
kién bién nam trong phan doan dugc xép vao trong cing nhém dé co thé
duge kich hoat hay loai bo. Vi du & phan doan thi cong dau tién, cdc phén tr
cta phin doan sé duge sip xép vao nhém phan tir Structure group 1, céc
diéu kién bién vao nhom Boundary group 1, tai trong bao gdm tai trong ban
than, nhom tai trong DUL 1, nhom tai trong lue treo hé BPGDD 1, nhém tai
trong nhiét 6 1. Dé thé hién cho giai doan thi cong 1, nhém phan t 1, dicu
ki¢n bién 1 va cac nhom tai trong s& duge kich hoat. Théi diém kich hoat
nhém phan tir va théi gian cta 1 chu trinh thi cong s& duge xem xét dé phan
tich anh hudng cua tir bién co ngét dén su lam viée chung cua két cau. Voi
cac giai doan tiép theo, viée sap xép va kich hoat cac nhom két cau, dicu
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kién bién va cac nhom tai trong cing dugce tién hanh tuong tu. Tuy nhién
can phai loal nhom tai trong luc treo hé da gido, diém nay tuong tmg voi

cong viéc dd hé treo cuia da gido vao dam di chuyén dén vi tri tiép theo.

Phidn mém s& dua ra cic két qua vé ndi luc, img sudt, chuyén vi trong
tung giai doan thi céng va qua moi giai doan thi cong, cac gia tri ndi lue,
chuyén vi sé duge tich luy cong tac dung cho dén khi toan bo két cau duoc
hoan thién. Nhu vay ngudi k¥ su tu van thiét ké sé& co thé nhin tryc quan vé
dién bién cua sy thay déi vé trang thai lam vige két cdu qua timg giai doan
thi ¢ong.

- Mjt so két quda phan tich két ciu ciu Nam O bt’fug phﬁn mém
Midas/Civil

ittt bb bttt

Hinh 3.24 : Ung sudr the trén dam gial doun thi cong 1
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Hinh 3.25: Ung sudt thé dudi dam giai doan thi cong 1

o y ' ¥ " : + L 1

1y bl 4 i

“mny

ETTT g S t A i

i e . ——1—¢ ‘

W — .- l

=1 -

“anm

=t = |

=1 . - e e e S
A

ST + -

 Tiht jpe S SN S S S, e

- ——— — | — — — —

; ]
s I .l | l .[
. “

1T
|
|
I
|
i

_ -
o T —
I LB £ T D |
- " ELl} ne e iy RLT} me m ALt i L1t} " -

Hinh 3.26: Ung sudt tho trén dam giai doan thi cong 2
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Hinh 3.44: Biéu dé Moment do nhiét bién doi déu duomg

Hinh 3.46: Biéu do bao momen max do hin goi
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Hinh 3.49: Kiém (odn umg suat thé dudi dam

16 hop tai trong trang thai sir dung 1

KIEM TOAN VE CUONG PO

Hinh 3.50: Biéu do mao men uon hat lgi (trong giai doan khai thac)
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Theo khuyén céo cua phan mém Midas/Civil, ngudi sir dung phan mém
ty thye hign cc bude kiém toan vé cuomg do theo cdc cong thire quy dinh
clia quy trinh v&i nguyén tic: Biéu db bao mémen u6n cua td hop tai trong
bat lgi nhét vé cudmg do.

Vi du theo quy trinh 22TCN-272-01, ta c6 thé lap | bang tinh kiém
toan cuomg d6 nhu sau:
KIEM TRA SUC KHANG UON CUA MAT CAT
1. Tinh toan cic kich thuéc hinh hoe cia mét cit
Bé rong ban canh hiru hi¢u cho dim hop: Xac dinh theo diéu 4.6.2.6.2

h

|l h
<

e
-

'_
>
|

ot

Hinh 3.51
bo= 0.535m
by = 2.676 m
b= 2.884 m
b;= 2.160m

Chiéu dai nhip quy wéc:
+ Nhip bién:
Lbien =38.5m Li=30.8m
+ Nhip gitra:
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Lgiza =50 m L =30m

VoiL, =308 m VéiLi=30m

by/L, =0.087 by/L, = 0.089
bg/Li =0.094 bz/Ll =0.096
by/L, = 0.07 bi/Li=0.072

Lwa chon chiéu rdng ban canh dam hiru hiéu
Khi tinh véi mémen uén dwong:
Lua chon:
b(/Li = 0.089
Tién hanh tra bidu d6 4.6.2.6.2 - 2
bei/by = 0.94
bt =2.52m
Lua chon:
by/L; = 0.096
Tién hanh tra bidu d6 4.6.2.6.2 -2
bea/ba = 0.93
be; = 2.68 m
Bé rong hitu hiéu
B =2*(bg+ba+b,) (Cho tit ca cac mit cit).

B=1147m

Khi tinh véi mémen udn am:
Lua chon:
by/Li = 0.072
Tién hanh tra biéu db 4.6.2.6.2 -2
bei/bs = 0.85
be3=1.84m
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Bé rong hiru hiéu
B = 2*( b3 + b,) (Cho tit ca cac mit cat)

B=4.74m

2. Tinh toan strc khang uén ciia mat cit

Stre khang udn tinh todn cua mit cit duge quy dinh theo diéu 5.7.3.3.1-1:
M=o M,

Trong dé: ¢ = Hé sé sie khang udn
Tinh theo diéu 5.5.4.2.2: v&i ¢ = 0.95

Tinh strc khiang M, danh dinh cua mit cat, quy dinh theo diéu 3.7.3.2.2:

a a R , a Ny
M, = Ay [dp - 5} A\fy[d\ - 5] - A_\f_y[d\ —5]+0,35 f2 (b-by) By he [%_7’}

(3.17)

Gia thiét tinh todn thién vé an toan va bo qua anh huémg cita cbt thép

thudmg, ta cd:

- 2 h
M, = Ay fiy {dp - %] +0,85f/ (b-b) By hy [g__zf_] (3.18)

Trong d6:
f,s = Ung suit trung binh cia b6 cap DUL & sirc khang udn danh dinh
(MPa), tinh theo cong thirc 3.19:

P :f‘m(l—kdi) (3.19)

n

. f
Véi: k =2(1,04 -2
fou = Cudmg @6 chiu kéo quy dinh cua thép cirong d6 cao (Mpa)
fou = 1860 Mpa.
= Gidi han chay cua cdt thép cuomg do cao (MPa)

1‘l")
fyy = 1670 Mpa.
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¢ = Khoang céach tir truc trung hoa dén mit chiu nén dugc tinh nhu sau:

Néu:
A_f
pspu : <hr
0.85€ B b+ kA, ™
dp
- A f
Dén dén c= .

. f
0.85E,BbrkA,, -

Trong truong hop khong thoa méan:

A £ -085fB (b=b )h,
C=

ps”pu

| f
0.85f,B,b, +kA "
dp

Trong do:

pu

< |

- (3.22)

Ay = Dién tich cdt thép cudng &9 cao (mmz).

B; = Hé s6 quy ddi hinh khéi img suat.

Bl = (.76+4.

(3.20)

(3.21)

d, =Khoang cach tir thé chiu nén ngoai cling dén trong tim thép DUL

b = Chiéu rdng mat chiu nén cua ddm (mm).

hy = Chiéu day ban canb chiu nén (mm).

bw = Chiéu day ban bung (mm).

a =cP, : Chiéu day khéi tmg suit tuong duong (mm).
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3.2.2. Sir dung cic hé thong thiét bi DUL

Hé théng thiét bj DUL bao gém: Cac loai cap DUL (thép cudng do
cao), nea va 151 neo, bd ndi, dng ludn bo cap. kich cing kéo bé cap...vv.
Vao thoi diém hién nay cac nurdc trén thé giai thue hién cong tic DUL theo
cic hé chudn. theo do cac ciu kién thiét bi DUL duoc ché tao va mang dén
cong truomg dong b va ¢é thé st dung ngay dwge. Co thé néu lén mot vai
hé théng thiét bj DU tién 1ién hién dang duoc sir dung nhiéu nhur:

- [I¢ Dywidag cua Hang Dykerhof Widmunn (CHLB Pric).

Dbi voi hé Dywidag b6 cap duge tao thanh tir cic tao 7 soi, thong
thudmp mdi bé ¢o tir 1+ 19 tao. Bé cap c6 dd dai bat ky va dudmg kinh tir
20 + 95 mm véi luc cang tr 136 = 2390KN. Hang con ¢6 cac loai thanh
cang cudng d6 cao vé duong kinh «r 17 + 44 mm va lue cing tir 60 + 689
KN.

- Ngoai hé¢ Dywidag,& CHLB B¢ con su dung mot s6 hé théng thiét bi
DUL tién tién khéc nhu: Leoba cia hang Seifert Stimes véi lyc cang tir
100 = 5000 KN

- H¢ Freyssinet (CH Phadp)

Loai bd cap cua Freyssinet chu yéu la cac Joai tao xodn 7 soi chit luong
ché tao theo tiéu chuin cia chiu Au va cua M¥ (tham khio [15]). Kich

thude va tinh nang co 1y cta cap duge trinh bay & [15].

Loai kich cua hing Freyssinet chu yéu [a kich kidu K dong bd trong hé
théng K. Toai kich theo hé théng nay ngoai kha ning thich tng vdi cac loai
boé cap cua hé théng Freyssinet ma con phi hop véi cac ching loai bo cap
vi neo cua hé thong K.

+ Neo cua hé théng K ¢d cdc bd neo chu dong va thu dong (neo chét) Bd
neo chii ddng c6 mot loa dan hudng bang gang dic hodc bing tdn cudn 1a
¢é tac dung phan phdi lure tir bé ciép DUL vio ving bé tdng xung quanh
nco. Tam neo co dang hinh tru tron dugce khoan thing hinh chop cut dé
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ludn cac tao xoan 7 sgi qua va co ném giirchat sau khi cing kéo (Hinh

3.16).
‘m\‘*

Hinh 3.52 : Neo chi ding kiéu K ciia hang Preyssinet
+ Neo thu dong la bd neo chét dugc sir dung theo dé mat ddu cua bo cap
DUL diing dé dat neo chi déng con déu kia chon chét vao bé tong dé
chiu luc tryuc tiép tir lyc cang cua kich ( Hinh 3.17).

Hinh 3.54;: Bo noi kiéu K

+ Bd ndi cap cua hé théng K c6 nhiéu loai. Nhiém vu chinh cta b néi la
dé ndi dai cic bo cap khi can phai sir dung tiép cho cac bd phén két cAu
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BTCT duc sau d6. Nguyén tic cau tao cua bd ndi 1a b6 cap dugc neo giilr
1img tao & mét diu. B6 cap doc ndi vao b ndi ciing theo nguyén tic
1img tao tuong tmg véi vi tei tao & dau kia (hinh 3.52).

- Hé thong thiét bj DUL ctia hang VSL

+ Dbi véi hé thdéng thiét bi DUL cua hing VSL b6 cdp DUL duoc cau
tao tlr cac tao, mdi tao 6 7 soi voi dudong kinh tao 12,7mm, chét
hrong ché tao cap theo tiéu chuan cia chdu Au ( Euronorm 138 - 79)
hodc lién hi¢p Anh (BS 3896 - 1980) hay cia My ( ASTM A416 - 85
Grade 270), cac dac trung hinh hoc va co 1y cla cdp c6 thé tham
khao trong [15).

+ Neo ctia hé VSL ¢6 céc loai: Neo chu dong kiéu E va Ec, neo ngdm
kiéu P va U, neo dinh bam kiéu H.

+ B ndi cua hé VSL ¢6 céc loai : Ba noi kiéu K, kiéu hinh 6ng R va

V: B ndi cho cac loai b6 cap khaong dong truc kiéu J.

+ Kich cang kéo cua hé VSL ¢6 cac loai: Loai kich song ddng ¢6 moét
khoang tréng giira long kich dé bo cap di qua, co thé cing theo md
hay nhiéu giai doan.

+ Ong ludn bé cap clia hé VSL ¢6 dang dng 16n cung v chiéu day tdi
thiéu 0,25 mm hodc cic éng tao san bang nhura téng hop. Cac dng
thuong ¢o6 chiéu dai tir 4 + 6m va duge ndi véi nhau bang cac doan
6ng ndi tai hién truomg. Kich thude cua cac loai éng ¢ thé tham
khao trong [15].

- Cdc hé thong thiét bi DUL khdc.

Ngoai cdc hé thong thiét bi DUL trén, mot sb hiang gan day cé thi phin
ngay cing tang O nudc ta vé cung cap chung loai vat tr thiét bi nay nhu
FKK (Nhdt Ban), OVM (Trung Quée). Tinh ning co ly va dac diém ky
thudt ciia hé thdng thiét bi DUL cia cac hing nay c6 thé tham khio trong
[15].
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3.2.3. Tinh todn thiét ké tru cau

3.2.3.1. Dang tru ciu

Hinh 3.55: Cdu tgo cdc dang tru cau BTCT trong thi cing dp dung cing
nghé DGDD
a) Dang tru co chiéu cao lom (Cong nghé d’ci:l-‘ dedil duc trén)
b) Dang tru co chiéu cao khéng lon (Cong nghé day dwdi diic trén)
¢) Dang tru trong thi cong ap dung cong nghé day trén dic dui
d) Dang try trong thi cong dp dung cong nghé day trén dic diwdi
D6i voi ciu BTCT trong thi cong ap dung cong nghé DGDD su cin
thiét phai phén tich thiét ké cau tao dang tru dé pKu hop voi so do trién khai

cong nghé. Nhur da dan & chuong 11, try cau ngoai vi¢ce phai lam nhiém vu
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truyén tai trong dam BTCT va hoat tai doan xe trong thi céng con phai 1a bd
phan chu yéu dé ning d& toan bé hé théng PG-VK ciing nhu trong luong
dam BTCT dang duc. Theo co ché lam viée cua cong nghé DGDP trudc khi
di chuyén dén nhip tiép theo, hé théng DG-VK phai thire hién dich chuyén
ngang. Dé d6 dai dich chuyén ngin va bao dam yéu cdu 6n dinh cta hé
théng DG-VK va gia dd ciing nhu ting vé my quan kién tric caa ciu qua
hinh dang két cu tru, thong thuong tru dugce thiét ké kidu dang “dai hoa
sen”. Theo mé hinh kiéu dang niay, phan trén truy (mi tru) dugec md rong,
than tru nhé din dén vi tri gia d&. Than tru c6 bé rong hep tao co s& dé bé tri
hé théng dam ngang c6 d9 dai ngén hon, qua dé nang cao kha nang chiju luc
cua hé ddm ngang dudi téc dung cua trong luong dam BTCT (Hinh 3.55).

3.2.3.2. Tinh todn thiét ké tru

Nguyén tic tinh toan thiét ké tru cau trong thi cong ap dung céng nghé
DGDD nhin chung khang ¢6 gi khéc biét lén so vai nhimg loai tru cau khéc.
Diéu can chu y & day la vin dé phan tich to hop tai trong dé thiét ké ciu tao
két céu try dam bao yéu chu chiu luc trong qua trinh thao tac van hanh hé
thong thiét b dd bé tong. Ngoai cédc loai tai trgng nhu: Trong lugng ban
than tru. taj trong gid 1én tru con c6 cac loai tai trong khac nhu tinh tai hé
thong két cau dan gido bao gdm: Trong luong dan chinh, trong luong 2 miii
dén dat phia truée va sau dan, trong luong van khudn tai trong gié tic dong
1&n da gido va trong lwong 2 gid dd bang thép dat 2 bén tru ¢é thém trong
lugng chia 2 thiét bi dat trén gia dung cho viée di chuyén da gido theo hudng
tat ngang dé sau do tiép tuc chuyén dong vé phia trugc. Do hé thdng két cdu
da gido dugc chia lam 2 mang lam viéc theo co ché doc 1ap vi vay cin dua
thém t& hop tai trong do mdt mang da gido dat léch 1 phia tru dé tinh theo
yéu can chdng udn ngang. Tac déng léch tim khdng gy anh huémg 16n do
d6 cang ngang ciia tru 1dn). Ngoai ra khi hé théng da gido di chuyén, trong
lugng clia ca hé thong s& tac dong [én tru gdy luc x6 ngang F.

F = FG *HSMS (3.23)

Trong d6: FG - Trong luong cua 2 mang da giao thuong va ha luu
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HSMS - Hé sd ma sat cia hé thf)ng trugt (truot trén tim truot hoac
banh xe).

Luc x4 npang F s& a0 tac dong 1én tru chju udn npang (hudng doc

cf‘au).

Trong truomg hop chi | trong 2 mang dA gido di chuyén, tai tronyg tac
ddng 1én tru duoc tinh bang 1/2 trong luong cua hé théng da giao. Tuy nhién

can phai tinh bd sung 10 hop tai trong tru chiu udn ngang va xoan déng thai

Trong giai doan khai thac t6 hop 1ai trong dé tinh toan tru ciing gidng
nhur cdc loai tru thong thudmg khéc. Tuy nhién do hinh dang tru kiéu dai hoa
sen, theo d6 chiéu réng mil tru rong hom so véi than tru - vi vy su can thiét
phai tinh toan yéu ciu chiu luce cuc bd cta 2 canh dai lam viée theo so do

cong son chiu luc.



Chuwong 4
THIET KE KET CAU CONG NGHE

4.1. TINH TOAN THIFT KE HE THONG KET CAU PGDP
4.1.1. Nguvén ¥ 1am viée cua hé thing két ciu.

Nbur da trinh bay o mue 2.2, nguveén Iy Jam viée cua cdng nghé DGDHD
duge mo ta bang 2 o do chu yéu: Sordo eial doan due bé (ong va sar do giai

doan NG di chuvén,

Trong giai doan duc bé tong 2 mang két cdu DG duoe lidgn két véi nhay
dé ehin tie dong cua trong lwong dét die bé 10ng (Iinh 2.8), vi vay DG phai
duoc tnh wan ciu tao sao cho dam bdo cace véu cau vé do comg chiu ubn va
on dinh chung. Trong eiai doan nay hé thong két cau lam vice theo so dd
dan thép tinh dinh co 2 dau hing cong son (truong hop khang ¢6 khung treo
dau dam) Tuy nhién trong trrome hop mot phia dau dim duge treo (én hé
Kbung cang (khung cing dat trén diam BTCT da duc trude do. mue 2.3.2.4)
5¢ tao ndén so do 1am vige sidu tinh 1 bac ddi i két cdu DG. Trong gim
doan DG di chuveén, 2 mang két cau duoce tich ra theo timg don nguyén v
chiu hee theo nguyén Iv lam vice doe 1§p (Thnh 2.9). Trong gua trinh dJi
chuyén cie két cdu don nguvén khdng chiu tac ddng tir bt et ngoai lwe nio,
o chang cang ehr mot vai yéu to neoai lue tac dong ¢d thé ké dén nhu: Do
trong chéng [at ngang khi di chuyén va luc tdc ddng cue bd (én hé két cau
DG kht di chuvén qua cac vi ter chiu lue bat loi tai cic diém pitra nhip va

trén tru.
4.1.2. Tinh toan thiét ké h¢ két ciu DPGDD

Dé tinh 10dn thiét ké hé két ciu DGDD ¢6 thé dp dung khai thic hé
thdng phﬁn mém SAP 2000 duoe thiét lip trén co so thudt toan PTHH. Theo
yéu cdu quy dinh cia SAP 2000 va ngunén ly [am viée clia hé két cdu cing

nhu dac diém cdu tao cua hé két cdu DPGDD, toan bd phin PG dang hop va

—
‘N
UJd
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dan ngang dugc mé hinh hoa bang cic phan tr vo mong (SHELL) va thanh
(FRAME), theo d6 phan hp thép duge mé ta bang phan tir SHELL, phén
mii din va dam ngang duge mo ta bing phin tir FRAME, cu thé nhu sau:

@) Déi véi phan dan chinh.

| _]__l—‘

e
{
wn
@
W e TR (TSR, Y

Hinh 4.1: Mot nica mdt cdt ngang déan chinkh

Pdi véi phan dan chinh cac ky hiéu cu thé cho timg bd phan két cau
duge mo ta nhu trinh bay ¢ bang 4.1.

Bang 4.1: Giai thich ky hiéu va loai phan tir

Ky hi¢u Loai hinh két cau Loai phﬁn tir
3 Dém ngang FRAME
4 Thanh Xién FRAME
5 “Thanh thép hinh | FRAME
6 Viach ndi dang ban SHELL
7 Sudm tang cudng dang ban SHELL
8 Suon ting cudmg doc dang ban SHELL
9 Hop thép dang két cau ban SHELL
10 Dam ké d& trye tiép van khuon FRAME
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Véi viée md ta cae ching loai thanh phan két cau theo phéan tir dang
FRAME va SHELL. tiép tuc xdy dung phan tir don vi cia md hinh dan
chinh nhu thé hién trén hinh 4.2.

Hinh 4.2: Phan te don vi cua ma hinh dam hop + dam ngang

Theo mé hinh 3 chiéu nhin thing goc tr huéng dau dan dan duge biéu

« - .
dien trén hinh 4.3.

Hinh 4.3: M6 hinh 3 chiéu

M6 hinh tng thé cau tao tir cace phin tir duge mé ta trén hinh 4.4,

E— IR ..,_--,,fg.-u'-‘l : _."...I . y
ST TS
‘ 1 Ll |

-t W
L]

Hinh 4.4: M6 hinh 16ng thé cdu tao tir cée phan e

Mat cit ngang ciia mé hinh tong thé duoc thé hién trén hinh 4.5.
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RAAAVALE

Hinh 4.5: Mar cat ngang cua mo hinh tong thé

b) Déi vii miti dan.
Két cau miii dan duge cau tao dang dan thép tam giac, thong thuomg c6
2 loai tiét dién dic trung la thanh dinh hinh I va cac loai thanh khéc dugc

dat 1én 1a MUIDAN (Hinh 4.6).
J*@

Hinh 4.6 : M cdt ngang tiét dién miii dan

4.1.3. Tinh thir mjt s6 vi duy

4.1.3.1. PG sir dung dé thi cong ciu BTCT cé khau dp nhip 42 m
a) Cac thong 56 thiét ké va ky hiéu

Bang 4.2: Cdc théng so dic trumg tiét di¢gn dang ban (SHELL)

STT bin | Dit tén Bé day (em)
| 7 STCNGANG 2
8 STCDOC 2
9 HOPTHEP 2
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Bing 4.3: Cdc thong sé dac irung tiét dién thanh (FRAME)
| STT Dit tén Logi | Chiéu | Chidu | Chidu | Chidu | Khoing
thanh tiét cao ring day day cach
difn hicm) | canh b | cdnhd, bung khe ho
(cm) (cm) dy(em) dy(cm)
—
 H 130 I 30 RR) 2 2
2 MUIDAN 11: 16 24 1.5 1.5 2
3 DANNGANG | 20 16 2 2
4 XIEN LL | 16 24 1S 1.5 i
3 THANH DAY I 20 14 1.2 1.2
0 DAMKE | 20 14 1,2 1.2
Bang 4.4: Cdic thong so thict ké Da gido
Thong s6 thiét ké Pon vi(m)
Chiéu cao hop thép 2,5
Chiéu dai hép 42
Chiéu cao mii din 2,5
Chiéu dai mdi mai din 2.1

bh)  Két qua tinh todn bing phan mém SAP 2000.

Hinh 4.7: So do dwong cong dg vo‘ng cua DG

- Déi véi nhip dau tién cé khdu dp nhip 32 m. Trén hinh 4.7 mo ta do vong
ctia két cau PGDP, theo do két qua tinh toan nhu sau:

+ D6 vong lén nhat; 1,88 cm.

+ D6 vong dau hing sau: 0.4cm.

+ Do vong dau hang trude: 4.47cm (dan dai 42m, dau hang dai 10m).
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+ Noi luc (lue doc truc) sinh ra lén nhit & thanh 130 ctua mii dan la
54,65 T (o =297 kG/em?).

+ Thanh bién ctia mili dan: o = 585,86 kG/cm’.
+ Thanh xién dan ngang: o =415 kG/em’.
+ Ban hop thép tai vi tri chju luc bat loi (trén géi): o =218.6 kG/ em®.
+ Ban hop thép tai vi tri chju luc bt loi (_phé‘m vach néi trén gf)i): =
433.2 kG/em®,
- Trong giai doan DG di chuyén (timg mang lam vi¢c doc lap).
I
X

Hinh 4.8: So do dwomg cong do vong DG tai vi tri bt loi.

+ Tai vi tri bét lgi nhat khi ddu mai dan sip cham véo vj tri ké tiép theo
(Hinh 4.8) theo do két qua tinh toan dé vdng nhur sau:
e D{ vong lén nhat : 1,4 cm (dan ngang).
e Do vong lém nhat : 1,16 cm (hdp thép).
e Do vong ddu hing sau ;0,73 cm.
e Do vong dau hing trude : 17 cm.

- Déi vdi cic nhip c6 chiéu dai 42m.

K=14806/2 (Vm)
Hinh 4.9: So do dwong cong di vong cua PG trong giai doan diic bé tong

So d6 dudmg cong dd vang cua PGDD déi véi cac nhip tiép theo duoc
mo 1 trén hinh 4.9, theo do két qua tinh toan d vong cu thé nhu sau:

+ D9 vong lém nhit tai phan dan ngang : 2,77 cm.
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+ D vong dau hing trudc: 5,6 cm.

+ P9 vong dau hing sau: - 1.5 cm.

+ Lue doc 16 nhit tai 130 cua mii dan : -88.41T (o = - 480.4 kG/cm?).
+ Luc doc I16m nhat tai thanh bién cua mii dan: 54.48T(c = 745.48
kG/em?).

+ Luc sinh ra trén thanh DAN NGANG : 44.94T (o = 468 kG/cm?).

+ Ung suat trong ban hop thép tai vi tri ké géi : o = - 643.2 kG/em®

b) Keét qua tinh toan qua diéu chinh mot vai thong so thiét ké.

Thong sé diéu chinh dugc trinh bay trén bang 4.5.

Bang 4.5: Cac thong s6 dac trung tiet dién thanh

STT | Dttén Loai | Chitu | Chitu | Chiéu | Chidu | Khodng
thanh tiét caoh rgng b day day cich
dién {em) (em) canh d, bung khe ho
(cm) dy(em) | dj(cm)
5 Thanh Day I 30 20 1.6 1,6

Tang thém chiéu day cua hép thép lén 2.2 cm (cac thong sé khac gir

nguyen).

Két qua tinh toan dbi véi nhip diu tién:

+ D§ vong Ién nhit trong nhip giam tir 1,.88cm xudng con 1,52 cm.

+ Do vong dau hing truge: 4,87 cm.

+ Do vong dau hing sau: 1,06 cm.

Két qua tinh toan ddi véi DG trong giai doan di chuyén

+ Do vang lém nhat ctia BG: 1,33 cm.

+~ Do vang dau hing trudc tai vi tri bt loi (sép cham vao diém ké
trude): 14cm.

+ Do vong dau hing sau: 1,5cm.

Déi vai cac nhip dic bé tong tiép theo (nhip 42 m).
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+ Bo vang 1om nhit: 2,68 cm.

+ Do vang ddu hang trude ; 4,5 cm.

+ D6 vong dan hing sau: 1.5 cm.
4.1.3.2. DG sir dung dé thi cong cadu BTCT c6 khiu dj nhip 50m
) Cde thing s6 thiét ké va ky hiéu

Béng 4.6: Clic thong sé dac trung tiét dién thanh (FRAME)

STT D3t tén I Loai | Chién | Chién | Chiéu | Chiéu | Khoin
thanh tidt cag rong day day g cach
dién h(cm) canh b ¢dnh bung khe
(cm) d((ecm) | dy(cm) | (ecm)
1 130 I 10 35 14 | 24 ]
2 MUIDAN LL 20 30 | 1.8 1,8 2,0
3 DANNGANG [ 20 16 2,0 2.
4 XIEN LL G 24 1,6 1,6 2,0
5 THANHDAY ] 35 24 1,6 1,6
10 | DAMKE I 20 14 1,2 1.2

Bing 4.7: Cdc théng si ddc trung tiét dién dang ban (SHELL)

STT ban Pat (én Bé day (cm)
7 STCN GANG 2,0
8 STC DOC 2.0
9 HOPTHEP 24

Bing 4.8: Cdc thong s6 thiét ké DG

Théng s thiét ké Don vi (m)
Chiéu cao hop thép 3,0

Chiéu dai hop 51,0
Chiéu cao mii din 3,0

Chiéu cao mii dan trude va sau 27,0
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Bang 4.9: Cdc théng 56 thiét ké dam BTCT

| STT Pit tén | Tri s Pon vi
] Chiéu cao ddm 2,5 m
2 Chiéu day nap hép 25 cm
3 Chiéu day suon hap 35 cm
4 Chiéu day day hop 40 cm
S Trong tam Y. 1,00 m
| 6 Dién tich tiét dién hop 6,846 m’
7 M& men quan tinh 6,186 m*
8 Tai trong 17.55 T/m

b) Két qua tinh todn
- P¢ cung dan héi K = 14780T/m.
- D6i véi nhip diu tién (chiéu dai nhip 40m).
+ P¢ vong 16n nhét: 2,9 cm.
+ Dj vong dau hang trude: 7,15 om.
+ Do véng dau hdng sau: 1.7 cm.
- Két qua tinh toan d6i vai DG trong giai doan di chuyén.
+ D6 vong 1on nhat trong nhip : 2,36 cm.
+ Do vong dau hang 16n nhét : 21cm.
+ P06 vong dau hing sau: 1,26 cm.
- Két qua tinh toan déi_ véi cac nhip dic bé tong tiép theo (nhip 50 m).
+ Do vong 1ém nhat trong nhip : 5,78 ¢m.
+ Do vong dau hing sau : 2,06 cm.

+ D¢ vong dau hdng trude : 2,5 em.

4.2. TINH TOAN THIET KE VAN KHUON
4.2.1. Co ché lam vigc cia vin Khuén,

Van khuén (VK) [a bo phéan két cau ban thép duoc tang cudmg dd cimg
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bang hé théng sudn dung va ngang. VK duoe dat trén hé thdng dam doc wra
rén cdc ¢di d& lam nhiém vu tao hinh dang dam BTCT va tnre tiép truyén
lne thang dimg sinh ra tir trong fuong dam bé ng xudng 2 DG chiu lue dat
& phia dudi (giai phap day dudi diic trén).

M5 hinh bai toan két cau VK duge gia thiét 13 két cdu tim ké trén cic
i cirng tai cac diém gdi d&. Vi vy didu kien bién 13 chuyén vi cudng buc
gdi tura bing 4o vang cua dam ke.
4.2.2. Noi dung tinh toan

- Tinh toan két cdu VK nhim dap ang yéo ciu chjo lue ¢ nhimg vi i
xudt hien do vong lam nhat va vi tri co anh huong, cuc bd 1on nhat (vi tri trén
tey). Ngoan ra. do dac diém Ky thudt cun eiai phap cong nghé 1a tach roi 2
mane trong qud trinh di chuvén va hién két fai voi nhau o ban div VK trong
qua trinh diie bé 16ng nén can kiem tra kha nang chiu lue cue bd cua Khét céu
nhu: D& véng tai vi tri lién két 2 mang v ung sudt xudt hién trong két cdu
ban kKhi chiu tac ddng (inh tai bé dng

- Cdc loai tal trong tac dong Ién VK bao gf)m: Tai trong timh tat VK.

trong luong dét dic bé téng va chuyeén vi cudng bire cua gbi tra.
4.2.3. Vi du tinh todn.

Vi du tinh toan ¥ tam VK hinh chir nhat ¢6 kich thude 214.5 cm x 900
cm (1linh 4.10).
4.2.3.1. Truong hop VK khéng cé suon ting cuong djp cirng

Tach mot manh VK dé phan tich tinh todin. So db chia lwdi duge mo 1a
nhur tén hinh 417,

Ap dung phin mém SAP 2000 d& tinh toan két cau manh VK voi viée
chia thanh cie phin tu SHELL (bao gém 40 phan tr SHELL) nhw mo ta trén
hinh 4.11.

- Kot qua tinh toan:

b K&t qua tinh todn la do vOng cua cac diém wr vitri 17+ 56 (Hinh 4.11)

twong ung vai tung phuong dn vé chiéu day ban thép va cdc vi tri bat 1o vé
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dd vong lom nhat.

1

|
! il 100

100

Hinh 4.10: Cau tao kich thide

manh VK

07 38 p% Ha
> —¢ ¢

H4H3  Hl

[linh 4.0 1: S ddo chia heeri virt ede

phan e SHELL trong S4P 2000

Phwong #in 1: Chiéu day ban thép : 1.4 cm va 2,0 em

+ DO vong tai cac vi tri trén manh VK (co ddu hang vii diem Kké).
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Bang 4.10: K¢r qua tinh (oan do vong o cdc vt tri

Vi | Dovongtai | Dy vongtai | Vi Do vong tay | D9 vong l;i—|
tri vi tri (m) vi tri (m) tri vi tri (m) vi tri (m)
d =1,4cm d=2,0 em d=1,4cm d=2,0 cm
| 17 -0.06570 00606 | 37 -0.0618 -0.0566
18 -0.05800 -0.058 38 -0.0539 -0.0539
19 -0.05800 -0.058 39 -0.0536 -0.0536
20 -0.06580 -0.0607 40 -0.0512 -0.0512
2] -0.06510 -0.06 41 -0.0514 -0.0514
22 ‘ -0.05740 -0.0574 | 42 -0.049 -0.049
23 } -0.06360 -0.0586 43 | -0.0518 -0.0518
24 -0.05590 -0.0559 44 -0.0597 -0.0545
25 -0.05560 -0.0556 45 -0.0587 -0.0587
26 -0.05700 -0.057 46 -0.0664 -0.0614
27 -0.05770 -00877 | 47 -0.0583 -0.0583
28 -0.05760 -0.0576 48 -0.0559 -0.0559
29 ‘ -0.05530 -0.0553 49 ‘ -0.0558 -0.0558
30 -0.05520 -0.0552 50 -0.0582 -0.0582
3t -0.05460 -0.0546 51 -0.0586 -0.0586
32 -0.05320 -0.0532 52 -0.0665 -0.0613
33 -0.05490 -0.0549 53 -0.0577 -0.0577
34 -0.05250 -0.0525 54 -0.0656 -0.0604
33 -0.05530 -0.0553 55 -0.0574 -0.0574
36 -0.06300 -0.0579 56 -0.055 -0.055

+ P9 vang tai cac vi wri VK (trén tru).
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Bang 4.0L: Kér qua tink todn di vong o cde vi tri

- Phuong 4n 2: Chiéu day ban thép 1.0 cm

r_Vj P vong tai | DG vong tai Vi D¢ vong tai | Do vong tai

tri | vitri(m) vi tri (m) tri vi tri (m) vi tri (m)
d=1.4 cm d=2,0 cm d=1,4cm d=2,0 cm

17 -0.02410 -0.019 37 -0.03320 -0.028
18 -0.01350 -0.014 38 -0.02550 -0.025

19 -0.01050 -0.011 39 -0.02480 -0.025
20 -0.02490 -0.020 40 -0.02230 -0.022
21 -0.02370 -0.019 4] -0.02730 -0.027
22 -0.01610 -0.016 42 -0.02470 -0.023
23 -0.02620 -0.021 43 -0.02790 -0.028
24 -0.01850 -0.019 44 -0.03590 -0.051
25 -0.01830 -0.018 43 0.00868 0.009
26 -0.01590 -0.016 46 (0.00167 0.003
27 -0.01310 -0.013 47 0.00822 0.008
28 0.00998 0.010 1 48 0.00571 0.006

(

29 -0.01060 -0.011 i 49 0.00382 0.004
30 0.00746 0.007 50 0.00625 0.006
31 -0.01360 -0.014 S1 0.00659 0.007
32 -0.01610 -0.016 52 0.00088 0.004
33 -0.02180 -0.022 53 0.00428 0.004
34 -0.01950 -0.020 54 0.00402 0.001
35 -0.02210 -0.022 55 0.00404 0.004
36 -0.02980 -0.025 56 (0.00172 0.002
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Bang 4.12: Ké1 qua tinh todn dé vong o cdc vi tri

Vi Do vong DJ vong tai Vi Do vong | Do vong tai
tri | 16nnhit |cacvitritrén | tri | lén nhdt | cacvjtritrén
(m) tru (m) (m) tru (m)
17 -0.0791 -0.0374 37 | -0.0753 -0.0468
18 -0.058 -0.0135 38 | -0.0539 -0.0253
19 -0.058 -0.0105 39 | -0.0536 -0.0248
20 -0.0791 -0.0383 40 | -0.0512 -0.0223
21 -0.0785 -0.0371 41 | -0.0514 -0.0273
22 -0.0574 -0.0161 42 -0.049 -0.0247
23 -0.077 -0.0395 43 | -0.0518 -0.0279
24 -0.0559 -0.0185 44 | -0.0735 -0.0496
25 -0.0556 -0.0183 45 | -0.0587 8.68F -03
26 -0.057 -0.0159 46 | -0.0797 -0.015
27 -0.0577 -0.0131 47 | -0.0583 8.22F -03
28 -0.0576 9.98L -03 48 | -0.0559 5.71E -03
29 -0.0553 -0.0106 49 | -0.0558 3.82E -03
30 -0.0552 7.46E- 03 50 | -0.0582 6.25E -03
31 -0.0546 -0.0136 51 | -0.0586 6.25E -03
32 -0.0532 - -0.0161 52 | -0.0810 -0.0145
33 -0.0549 -0.0218 53 | -0.0577 4.28E -03
34 -0.0523 -0.0195 54 | -0.0793 -0.0177
35 -0.0553 -0.0221 55 | -0.0574 4.04E -03
36 -0.0763 -0.0431 56 -0.055 1.72E - 02

- Phuong 4n 3: Chiéu day ban thép 1.6 cm



Xay dung cau BTCT bang cong nghé DPGDD

167

Bang 4.13: Kéf quda tinh todn dg vong ¢ cdc vi tri

Vi bj vong | PO vong tai cde | Vi Do ving | D§ vong tai
tri lom nhat | vitri trén try tri | 16m nhat | cac vi tritrén
(m) (m) (m) try (m)
17 -0.0632 -0.0215 37 -0.0592 -0.0506
18 -0.058 -0.0135 38 -0.0539 -0.0253
19 -0.058 -0.0105 39 -0.0536 -0.0248
20 -0.0632 -0.0224 40 -0.0512 -0.0223
21 -0.0626 -0.0212 41 -0.0514 -0.0273
22 -0.0574 -0.01061 42 -0.049 -0.0247
23 -0.0611 -0.0236 43 -0.0518 -0.0279
24 -0.0559 -0.0185 44 -0.0571 -0.0333
25 -0.0556 -0.0183 45 -0.0587 8.68E-03
26 -0.057 -0.0159 46 -0.0639 8.72E -04
27 -0.0577 -0.0131 47 -0.0583 8.22E-03
28 -0.0576 9.98E-03 48 -0.0559 5.71E-03
29 -0.0553 -0.0106 49 -0.0558 3.82E-03
30 -0.0552 7.46E-03 50 -0.0582 6.25E-03
3] -0.0546 -0.0136 51 -0.0586 6059E-03
32 -0.0532 -0.0161 52 -0.0639 1.71E-03
33 -0.0549 -0.0218 53 -0.0577 4.28E-03
34 -0.0525 -0.0195 54 -0.063 1.41E-03
35 -0.0553 -0.0221 55 -0.0574 4.04E-03
3o -0.0605 -0.0272 56 -0.055 1.72E-03
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Mot s0 nhin xét

Irén co so chc sb Viéu két qua dd vang tinh todn s& tién hanh so sanh
kiém tra kha nang chiu luc cua VK. Ddi véi cac thong sb thiét ké vé do day
cua ban thép, bude diu cé nhirng nhan xét nhur sau:

+ Ban thép c6 d6 day 1,0 cm 1a qua mong, khong dap ung véu ciu do
clng chdng ubn (chénh 1éch dd udn vong gitta dau hing va diém ké 12 2,8
cm).

+ Néu tiép tuc tang d¢ day tir 1.4 cm = 2,0 cm thi do chénh uén véng
giam tr 1.0 em + 0.5 cm. Dé dap (mg véu cdu chdng udn, VK can duoce thidt
ké vai loai ban thep ¢o chiéu day tir 1.6 em = 2,0 cm. Diéu nay khong thé

thue hién duoce vi trén thue € loai vit lidu nay rét kho kiém.
4.2.3.2. Triweong hop VK co suwon ting cuong dp cing

Khac vai phuong phap tinh todn do véng uon déi vai truong hgp VK
khong ¢6 sudn tang cudng do cing, & trwdng hop nay manh VK duge tach
ra d¢ tinh todn duge ting cuong bang cac suon cimg. Gan ting cudmg ¢d
cimg lam bang thép goc L63 x40 6 dd day 4mm. Khoang cach chia ludi la
500mm theo hudng doc va 440mm theo hudng ngang (ldy ding bang
khodng cach gitra cac dam k&), Tuy nhién dbi véi cic 6 ludi ndm canh ke
cdnh hing, khoang cdch theo hudng ngang chi 340mm (Hinh 4.11). Do day
ban thép VK 12 0,5¢m.

Ap dung phin mém SAP 2000 dé tinh toan két cdu manh VK. theo d6
manh VK duoce chia thanh cdc & ludi. M hinh bai toan sé duge thiét lip
bang cac phan tir thanh (FRAME) cho hé cac sudn doc, ngang va phan i
SHELL cho cac phan tim ban (Hinh 4.13).

- Két qua tinh 1odn:
Két qua tinh toan Ia do vong cho manh VK & vi tri ¢6 d§ vong 1én nhéat
va manh VK & vi tri trén tru.
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Hinh 4.12: A6 hinh tong thé manh VK co Hinh 4.13: Su do chia ludi vai cac
stom tang cuong doc va ngang. phcfn te FRAME va SHELL
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a) Manh VK o vi tri ¢6 36 vong lom nhdr

Bang 4.14: K&t quu tinh todn dj vong & cdc vi v

Vi |Doving | Vi |Povéng| Vi | Dovéng | Vi | Pjving
tri (m) tri (m) tri (m) tri (m)
I | -0.0519 | 30 | -0.0552 | 359 -0.0574 87 -0.0594
2| -0.0517 | 31 | -0.0546 | 60 -0.0603 88 -0.0562
3 | -0.0558 | 32 | -0.0532 | 6! -0.0569 89 -0.0586
4 | -0.0577 | 33 | -0.0549 | 62 -0.057 90 -0.059
5 ¢ 00555 | 34 | -0.0525 | 63 -0.057 91 -0.0602
6 | -0.0555 | 35 | -0.0553 | 64 -0.0538 92 -0.0631
7 | -0.055 36 | -0.0597 | 65 -0.0565 93 -0.0597
8 | -0.0519 | 3 -0.0586 | 66 -0.057 94 -0.0597
0 | -0.0547 | 38 | -0.0539 | 67 -0.0584 95 -0.0567
10 | -0.0551 | 39 | -0.053 68 -0.0613 96 -0.0565
11| -0.0563 | 40 | -0.0512 | 69 -0.0579 97 -0.0592
12 1 -0.0594 | 41 | -0.0514 | 70 -0.058 98 -0.0595

¢ 13 | 00558 | 42 -0.049 71 -0.058 99 -0.0604

| 14| 00559 | 43 | 00518 | 72 | 00548 | 100 | -0.0635
I5 | -0.0559 | 44 | -0.0546 | 73 -0.058 101 -0.0598
16 | -0.0528 | 45 | -0.0587 | 74 -0.0583 102 | -0.0599
17 | -0.0624 | 46 | -0.0632 | 75 -0.0596 103 -0.0599
18 | -0.058 47 | -0.0583 | 76 -0.0624 104 | -0.0568
19 | -0.058 48 | -0.0559 | 77 -0.0592 105 -0.0594
20 | -0.0626 | 49 | -0.0558 | 78 -0.0592 106 | -0.0597
21 | -0.0618 | 50 | -0.0582 | 79 -0.0592 107 | -0.0611
21 00574 | 51 | -0.0586 | 80 -0.0561 108 -0.063
23 | -0.0605 | 52 | -0.0633 | 81 -0.0586 109 | -0.0608
24 | -0.0559 | 53 | -0.0577 | 82 -0.059 170 | -0.0608
25 | -0.0556 | 54 | -0.0605 | 83 -0.0598 1y -0.0603
26 | -0.057 55 | -0.0574 | 84 -0.0627 12 | -0.0572
27 | -0.0577 | $6 -0.055 8S -0.0593 113 -0.0579
28 | -0.0576 | 57 | -0.0558 | 86 -0.0593 114 | -0.0577
29 | -0.0553 | 58 | -0.0561

h) Manh VK o vi Iri bit lot trén tru,
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Bing 4.15; Kér qud tinh todan do vong ¢ cde vi il

Vitri | Dovong (m) | Vitri | Do vong (m) | Vitri | PO vong (m)
1 -0.0279 33 -0.0218 65 -0.0192
2 -0.0275 34 -0.0195 66 -0.0192
3 -0.0296 35 -0.0221 67 -0.0189
4 -0.0315 36 -0.0265 68 -0.0215
S -0.0292 37 -0.0301 69 -0.0185
6 -0.025 38 -0.0253 70 -0.0185
7 -0.0285 39 -0.0248 71 -0.0185
8 -0.0253 40 -0.0223 72 -0.0153
9 -0.026 41 -0.0273 73 -0.0169
10 -0.0263 42 -0.6247 74 -0.0176
[ -0.0254 43 -0.0279 75 -0.0167
12 -0.0285 49 -0.0308 76 -0.0197
13 -0.0248 45 8.68-03 77 00169
14 -0.0249 46 3.41E-04 78 -0.0179
15 -0.0249 47 8.22E-03 79 -0.0181
16 -0.0217 48 5.71E-03 80 -0.0148
17 -0.0209 49 3.82E-03 8l -0.0154
|8 -0.0135 50 6.25L-03 82 -0.0135
19 -0.0105 51 6.59E-03 83 -0.015
20 -0.0208 32 3.16E-03 84 -0.0233
2] -0.02 53 4.28E-03 85 7.98E-03
22 -0.0161 54 1.26E-03 86 3.43E-03
23 -0.0229 55 4.04E-03 87 2.92E-03
24 -0.0185 56 i.72E-03 88 1.86E-03
23 -0.0183 57 -0.0227 89 1.76E-04
26 -0.0159 58 -0.0231 90 7.55E-03
27 -0.0131 59 -0.0221 91 2.02E-03
28 0.98E-03 60 -0.0249 92 -0.0112
29 -0.0106 61 -00217 93 5.17E-03
30 7.46E-03 62 -0.0218 94 9.06E-03
31 -0.0136 63 -0.0219 95 8.21E-03
2 -0.016! 64 -0.0189 96 7.73E-05
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- Mot so6 nhan xét
Sau khi manh VK dugc ting cuomyg do cing bang cde sudn doc va
ngang. mac dau do day tdm VK mong hon (0,5c¢m) nhung dé léch un vong

lom nhat chi 0.47cm d61 voi truong hop manh VK dac true tiép & trén try.

4.2. TINH TOAN THIET KE DAM KE

Dam ké 1z loai ddm c¢é nhiém vu do true tiép VK day. Dam ké thuang
duge su dung 14 logi thép hinh L. Trong tinh toan, tai trong tac dong lén dam
A& T trong luong dam bé tdng phan bé déu trén cae dam ké. Ngoai ra. trong
lugng cua VK clng la loai @ trong tac dong 1én dim ké theo nguyén tac

phén bd déu nhur tai trong dim BTCT.

Co ché lam viée cua dam ké ¢o thé duge xem nhu dam gian don vi vy
chi cdn tinh toan kiém tra Gng sudt tai vi tri udn vong 1dn nhat tai vi tri dicm

gitra cua dam ké.

4.4. TINH TOAN THIET KE MUI DAN (TAC PONG CUC B0O)

- Mii dan 1a mat bd phin két cau cua hé théng két cdu DGDD, vi vay
khi tinh toan thiét ké. cac bd phian k&t cdu dan thép mii din & ctng lic
duoc tinh toan kiém tra thng thé nhu trinh bay & muc 4.1.3. Tuy nhién déi
véi mat sa bo phan chiu lue bat loi can phai tién hanh kiém toan cuc bo. cu
thé nhu sau:

Trong tit ca cdc loai thanh dan cau tao mili din, thanh ma ha (thanh day
miii dan) true liép truot 1én diém ké cua tru phu (gia da) va true tiép chiu tac
ddng cua phan luc géi dé 1a0 nén nguyén nhan ma ha vira phai chiu kéo nén
va vira phai chiu mé men do udn. Vi vay can tinh toan kiém tra ung suit bao

dam diéu kign bén theo cong thire 4.1,

NN
G:_+“'.1'mn\s[R] (41)
A 1 '
Trong do- A - Dign tich tiet dién ma ha.

I - M6 men quan tnh.
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- Vi dy tinh thir cho PG cé chiéu dai 50m:

+ Kiém tra trang thdi chiu lyc cua ma ha khi phin hang dét dam BTCT
c6 chiéu dai Ym va sinh ra md men trén try 1a -34,48 Tm va luc doc truc ma
hala-1824T,.

+ Quy md kich thude cia ma ha:

¢ Dién tich mat cat tiét dign A = 0,0263 m”.
¢ Mo men quin tinh: 0,0007055m*.

¢ Chiéu cao thanh | : 40cm.

¢ Chiéu rong cac thanh 1 : 30cm.

¢ Be day suom va canh : 2 4cm.

Thay cac 6 liéu vio cong thire (4.1) két qua cho thay: Thanh ma ha dam
bao diéu ki¢n bén (o = 2238 kG/em” < 2400kG/em’).

Trén hinh 4.14 mo ta biéu dd noi lue tinh toan cho thanh ha (cua mii
dan lién két vai DG dai 50 m).

I Moment 3-3 Diagram  (DAYDAN)

Hinh 4.14: Bicu do ngi lwc tinh todan cho thanh dav mii dan
4.5. TINH TOAN THIET KE TRU PHU (GIA DO PA GIAO)

4.5.1. Tinh toan xic dinh s6 lugng thanh thép CPC cing ép.

[l hinh 4.15 ¢6 thé the hiégn mo hinh chju tac ddng 1ai trong cla try phy nhu
trén hinh vé 4.16. trong da:
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+ P - Trong lugng cua cac thanh phan: Dam BTCT, tinh tai DG-VK va
rong lugmg ciia mdt so thiét bi cong nghé thi cong khac.
+ R - Phan lyc sinh ra tir mé men udn xoay do P.

+a- Khoang cach tir P dén mép than tru. Két cau tru phu bao dam can

bang md men vdi cang thire (4.2).
R.h=Pa (4.2)

a P
R
| A / e
P4 s
Vs -
= // '/,/

/-
B

Hinh 4.16: Mo hinh chu tae dong tai trong cua tru phu

Tir cong thire (4.3) ¢6 thé tinh toan xdc dinh s6 lugng n thanh thép
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cudng dd cao dung dé cang ép tru phu vao T.C.T.

R Pu

H=——==

[R] A[R]

Trong d6 : [R] - Cudng do chiu kéo gidt han cua thanh thép CBC.

(4.4)

4.5.2. Tinh toan két ciu try phu

Dé thiét ké chu tao két cu tru phu. can tinh 10dn xéc dinh ndi luc sinh ra
& cac bd phan két cau tru, chit yéu & cac thanh chdng ngodi va trong (Hinh
4.16). So dd tinh todn bao gdém 2 16 hop tai trong

- Té6 hop | (THI): Tai trong do phan tinh tai ban than tru phu, trong
luong BG - VK va tai trong dam BTCT

- 14 hop 2 (TH2): Tai trong do phén tinh tai ban than tru phu va trong
lugng DG - VK trong giai doan di chuyén (khdng c6 trong luong diam
BTCT).

Bang viéc 4p dung khai thac phan mém SAP 2000 dé tinh toan ndi luc o
cac thanh qua do tién hanh phan tich cdu tao két cdu thanh dap img yéu cu
chiu lue chung cua tru phu.

- Vidutinh thu:

Két cau try phu sir dung duoc cho cac loai PD cé khau dd nhip chinh

40. 45 va 50m .

+ Théng s6 dac trung hinh hoc.

Bing 4.16: Cdc théng $6 dic trumg hinh hoc

Tén thanh Chiéu dai | Dién tich tiét | Mo men quin
(m) dién (m?) tinh (m*)
Thanh d& chinh 0,034 0,001
Thanh chéng trong 3,202 0,026 5,89[-04
Thanh chéng ngoai 5,59 0,026 5.89E -04
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So db cau tao try phu duge md ta cu thé trén hinh 4.17.

. Thanh chéng ngoai

\‘\\Thinh chéo'ng_ trong

(a) (b)
Hinh 4.17: So do cau tqo tru phu

() Mt car doc; th) Mar edt nguang

+ Két qua tinh toan ndi luc theo SAP 2000 nhu sau:

¢ Luc doc thanh chong trong “Nir=-331.347 (THI).
¢ Luc doc thanh do chinh :Ne=-22889"T (T111).
¢ M6 men uon tai thanh do chinh M =23.68 Tm (TII).

¢ Luc doc thunh chdng ngoai : Nn=-224,61T (TH2).
¢ Luc doc thanh ch_(:mg trong : Ntc =+ 25,17 T (TH2).

¢ Luc doc thanh do chinh (doan trong) :Ne¢y = - 24743T (TH2).
¢ Mo men thanh d& chinh (doan trong) :Mc;=-43.33Tm (TH2).
¢ Luc doc thanh do chinh (doan ngoai) : Nca=-200.65T (TH2).

¢ Mo men thanh do chinh (doan ngodi) : Mcy =46.0 Tm (TH?2).



Xay dung cau BTCT bing cong ngh¢ DGDD

177

B Awal Fsce Diogeam  [THT)

‘___].__ L 1 P~ = i = et
- -':)-:

+=L-z'1;'i'"\/]/\% w.

RN

.

.’

r~

~——> X

Hinh 4.19: Biéu do ngi hee do TH2
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t Timh dinec tct dién thanh chdog trong va ngoai:
Tinh duy§t uét dién thanh chong trong va ngoai theo ¢ong thire (4.5):

A
l,/).A

o

(4.5)

Trong do: N-Lue doc true cua thanh.
A- Dién tich tict dién thanh.
¢ - H& s& anh huéng 1 @6 manh A.
Trén co so cac sa licu dac rumg hinh hoce trinh bay o bang 4.6 va so do
c¢du tao caa tru phu (Hinh 4.17) tién hanh tinh todn bing cong thirc (4.5):
Két qua cho thiy:
& DS vai thanh chC’mg trong: o, = 1006 KGf e’ < 2400 kG/em®.
¢ D6 vai thanh chr")ng NEodl: Gy ™ 1RAKGem” < 2400 kG/em®
Ca hai loai thanh wrong va ngoai voi cau tao nhu d& xudt déu dip (mg
veu cau ve chiu [Lre.
+ Tinh duy¢t tidt dién thanh do chinh,
Tinh dun &t tiét dign thanh dF chinb (chin hee doc va md men udn) theo
cdng thue (4.0):
N oM
o2 :7‘?7.)'”“\ = |]e| (46)
¢ Tinh duyét voi cac noi lye N = -24743T va M = -43.33tm theo
cang thae (4.6) cho thiy:
o= 1811 KG /em® < 2400 KG/em®,
¢ Tinh duvet vor cie ndi fue N = -200,65 T via M = 46,00 Tm thco
cong thire (4.6):
o - 1740,1KG/em? < 2400 KGiem’.

2-

V&i quy mé ¢du tao thanh dd chinh nhir dé xuat dam bao yéu cau ve

chiu lye.
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+ Tinh d0 vong l6n nhat do THI va TH2.
Trén co s cic so lidu vé quy mo kich thude dac trung hinh hoc vi so
dd cAu tao, tién hanh tinh toén do vong 16m nhét béng viéc dp dung hé lhémg
phﬁn mém SAP 2000, két qua cho lhz:ly:
¢ Dd vong lon nhat do THI: 0,335cm.
¢ D3 vong 16n nhat do TH2; 0,985 cm.

Biéu db do vong theo THI va TH2 dugc biéu dién trén hinh 4.20 va
hinh 4.21.

=]

Hinh 4.20: Biéu do diomg cong d6 vong cua tru phu
trong giai doan diic bé tomg (TH1)

4
L
[

&

*

/ S ,
= /S ; //
T 7 e

z»'/ x "'_/

f'-‘/
| - \‘{

Hinh 4.21: Biéu do duing cong do vong ciia tru phu
trong giai doan di chuyén(TH2)
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THAY CHO LOI KET

Qua phan tich nhitng vu diém va han ché caa mot & gial phdp cong

nghé DGDD cé the néu 1én mot so6 nhéan xét mang tinh dinh hudng nhu sau:

- Nhin chung 3 giai phap cong nghd DGDD déu c6 nhimg loi thé nai
tro1 va ¢d the ap dung phu hop trong dicu kién Viet Nam. Quan diém nay
hoan toan diing véi xu thé chung cua nhicu nuoc teén thé gidgi trong viee dp
dung d¢ thi cong mot sd luymg 1om cong trinh trang nhimg nam gfm ddy.
Tuy nhicén dbi vdi nhime ciu xdy dung qua cae ving song sau. ¢o tinh hinh
thuy van phie tap nén hudng ¢ kha niang ap dung giai phap DGDD ddy
trén dic didi hode ddv dheoi diie lung chimg dé dam bao tunh an toan cao
nhdc khi ¢6 1 dot xudt vuot qua yéu ciu du bao cua thiét ké. Trong trudmy
hop dp dung giai phip cong nghé BGDD ddsy: diedi diie trén. do tinh han ché
nhu da trinh bay oén phai lap ké hoach thi cong. theo do cin xac dinh
khoang thiri gian hhong xay ra (i lut va néu ¢6 dét bién thi cing khic phue

duoc bang cic bign phap an toan khic.

- D1 véi cae eong trinh ciu can duge xay dung trong thanh phd va trén
cac vanh dai ven dé ciing nhu cae tuyén duong tranh biang giai phip dwong
chey trén cao nén huong téi ap dung cong nghé HGOD bang giai phap d(?j'
i duc trén vai chicu dai nhip tir 40 = 50 m ma khong can tru tan. Trong
truémg hop chiG¢u dai nhip 160 hon 50 m cin ¢6 thém tru tam voi muye dich
giam khau do nhip dé nang cao Aha nang chiu lue cia nhip ciu trony giai

doan thi ¢cong.

- Vao thei diém hién nay. cong ngh¢ DGDB noy chung dang con rit
mét mé o nuoe . i vay khi dp dung né 1an dau nén chon pidi phip cong
nghé¢ DGDD ay durdi diie 1rén vi gidl phap nay o ra don gian. thuin loi
rong thi¢t Ké, ché ao va én dinh cao vong thao tac van hanh, Mat khae ¢
vé han chat. so d6 ciu tao két ciu va co ché van hanh cta giai phap nay trén
thue ¢ da tror nén quen thude ddi V&I cac nha thaw trong nude qua viece ap

dung cac cong ngh¢ khdc nhie dic hang, dic diy. Nhicu cong tv XDGT &
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nude ta déu thanh thao trong qua trinh di chuyén hé théng PG-VK va thao
tac van hanh thiét bi phu tro khi ap dung cdng nghé dic hing va cong nghé
dic ddy. Ngoai ra ¢ mar s6 Tong cong (v hha nliiéu co so san xudt di dat
wrinh do cao trong viée ché 1ao kéi cau thép bang cong nghé han wr dong tién
tién nhu hé théng DG-VK va mili dan cua cong nghé dic dy, xe dic ding
trong cong nghé dac hing va dan lao dam trong thi cdng lap rap nhimg dam

gian don, ...v.v.

- Trong pham vi cdp khdu dé nhip tir 40 + 50m hodc 50 + 60m dé mang
Lt hieu qua kinh (é cao, ¢b thé ap dung loai dan dﬁy cua nhip lon nhét (30
hodc 60m) dé thi cOng cac nhip nho. H¢ th(‘mg két cdu DG-VK duge thiét
ke, ché two trén co so ¥ tudmg van ning. theo d6 ca PG va VK duge ciu
thanh bfmg viée Hén két cac modun nho, nhim tao Lha nang thudn loi cho
cong tic diéu chinh kich thudce chidu cao va chidu dai cia dan ddy phu hgp

vat quy md kich thuée cua nhip dam B1CT.

- Rt kinh nghiém tr thue tién ap dung cdc cdng nghé tién tién cua
nude noal va trong nude, chimg ta tin twong trong tuong lat khdng xa doi
ngii can by KHCON cia dit nurde s¢ tién téi lam chi thuan thue c¢dng nghé
PGP dé tir dé tién tdi cha dong tién hanh trién khai cac Dy an tir khiu lap
Dur an, khao sat thidt k¢ va thi cong edng trinh phit hop véi diéu kién nude
ta. DO ciing Ji mat wong nhitng diém nhdn coa nganh GTVT nham dav
nhanh nhip d6 xay dung ha tﬁng GTVT. gép phan dic luc vao su nghiép
CNIT va TIDI dAt nude trong thoi ky ddi mdi /.
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CAC PON VI DUNG TRONG TiNH TOAN
KET CAU CONG TRiNH

1. Cic don vi co ban

STT Tén dai lvgng Don vi diing Ky hiéu
|| Khéi heong Kilogam Kg
2 Lue trong lugng Niuton N
3 b dai Mét M
4 Ung suat - &p suat Pascal (hoic Niuton/m?) Pa
5 Khbi leong the tich Kilogam/m3 Kg/m3
6 Trong lugng thé tich Niuton/m* N/m’
7 Thoi gian Gio H
8 | Tyl Phan tram %

2. Pi chiéu giira eac dom vi cii thuwong ding va cic dom vi theo hé théng

quf)c té chung

- Khoi leong thé tich:

1 g/em’ = 1 t/m’ = 10* kg/m*
1 kg/m* = 107 glem’ = 107 ym”

- Trong hegng thé tich:

1 G/em® =1 T/m? twong duong 9,8 KN/m’.

- Luc

I N tuong duong

1 KN
1KG

1T tuong duong

tuong duong

tuong duong

9,8N

0,102 KG
0,102 T=102KG

9,8.10° N =98 KN.
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- Ung suat - Ap sudat
Biéu thi tri s6 theo
Tén don vi R X
Pa KPa MPa KG/ecm™ [/m”
—Pﬂscal 1 107 10 1.02.10° | 1,02.10™ |
Kilopascal 10° L 0 1.02.107 | 0.102
daN/em? 10° 0 | _0.1 1.02 _ 10.2
Mega Pascal 10" 10° 1 10,2 1.02.1 ()2__
Hecto da Niem? 10° 10* 002 10
KG/cmT o,‘& 10* 98 9.8.10° | { (0 -
muﬁ 9.8.10° 98 | 9.8.10" ‘ 0.1 1
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