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L.OI NOI DAU

Tw thang 6-2005 B Giao thong vdn tai chinh thizc ban hanh Tiéu
chuan thiét ké cdu mdi mang ky hiéu 22TCN 272-05. Tiéu chudn nay
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chung téi bién soan cuén "Cac vi du tinh todn dam cdu chix I, T,
Super-T BTCT du iing luc theo tiéu chuin 22TCN 272-05"; cuén
sdch nhu mot tal lidu tham khao danh cho cde ky su cau duong va cde
sinh vién nam cudol cua chuyén nganh dao tao ky su cau duong.

Not dung cudn sdch gém 5 chuong. Chuong 1 hé thong hod ly thuyét,
trinh bay cac bude thict ké cau dam bé tong cot thép dw ung luc nhip
gian don theo 22TCN 272-05. Chuong 2 trinh bay ly thuyét va vi du tinh
toan ban mdt cau va dam ngang. Chuorg 3 1 va 5 lién quan dén cde
huwong dan tinh todn va vi du tinh todn cdc loai dam bé téng cét thép du
ung lue mdt cit chiz 1, T va Super-T.

Sdch dwge bién soan lan ddu tién, chde khong trdnh khoi thiéu sot.
Nha xuat ban va cde tde gia xin chan thanh cam on va tiép thu y kién
dong gop, phé binh cua ban doc.

Mot y kién gop ¥ xin gui vé Nha xudt ban Xay dung hodc truc tiép

cho cac ‘dac gia theo dia chi email: nguyenviettrung@uct.edu.vn.
DT: 0913555194,
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Chuong 1
TRINH TU THIET KE CAU DAM GIAN PON DU UNG LUC

.1 TRIET LY THIET KE TONG QUAT

1.1.1. Muc dich thiét ke

Cic phan tich va tinh todn thiét k€ cau theo tiéu chuan 22TCN 272-05 (rong sdch
nav viet tar la TCN) phai hudng cac muc tieu dudi day:

- Pam bao an toan cho ngudi va phuong tién tham gia giao thong.

- Pdp dng yéu cau khai thic chu yéu vé cdc mat: do bén. dé kiém tra, thuan tién
duy tu, thuan tién thong xe, cdc tién ich cong cong khdc (nhu tai dvong éng dan
nudc, duong dién...), do cung (kha nang chong bién dang), xét t6i kha nang mo rong
cau trong tuong lai.

- Khi nang thi cong.

- Tinh kinh te.

- My quan, Kic¢n tric.

Nhu vay ngoai ¢dc cong nang thong thuong, cong trinh cau c¢on ¢d yéu cau nhu mot
cong binh kién tric de lam dep canh quan & vi tri duoc xay dung. Cic cong trinh cau
hi¢n dai déu ¢6 cic cong doan thi¢t k€ my thuat rit can trong.

1.1.2. Trict ly thiét ké tong quat

1.1.2.1. Tong qudt

Muc dich thi¢t k¢ cta ticu chuén néu trén duoc cu thé hoa bang hai khdi niém:

+ Trang thai ¢ han: tinh huéng nguy hiém dic trung du kién ¢6 thé xdy ra cho két
cau. Khi vuot qua trang thai gigi han ngumg thoa man yéu cau thiét ké. Cdc trang thar
etol han dicoe cot neang nhau.

+ Pidun kicn ddam bdo an toan: d6i véi moi trang thdi gidi han phai thod min bit
phuong trinh sau:

S, 7.0Q, 4R, =R (TCN 1.3.2.1-1)

{
vai ¥y nghia tong cde tde dong 6 thé xay ra trong tinh hudng cu thé déu phai nho hon

suc khang cua ket cau duoc thiet ke,



Day chinh ta noi dung co ban cua phuong phidp thict k¢ cau theo hé $6 tai trong va hé
s0 stre khdng (Load and Resistance factor Design).
trong do:

& - he 6 suc khing duoc xac dinh trén co so thong ke (@ < 1) nham tang mic do an
toan. Hé s strc khang duoc 1dy theo diéu 5.5.4.2 va bang 5.5.4.2.2-1 phu thuoc vio
phuong phip thi cong. vat licu két ciu, muac do du tmg luc (mot phan hay toan phan),

R, - stic khang danh dinh cua vit Licu.

¢R - stc khdng tinh todn.

Q, - ung luc.
¥, - he 6 tdi trong lay theo cic bang 3.4.1.1 va 3.4.1.2.
n. - he s6 diéu chinh tai trong theo dicu 1.3.2.]

e« Tuoi tho thiét k& clia cdc cong trinh cau [a 100 nam. Gan day dua ra khai niém v¢
chi phi vong doi (life cycle cost) gin lién vai viéc thiét k€ cong trinh theo tudi tho.

Triét ly ndy co ban giong nhu cic Tiéu chudn thiet k& khac. Cic hi¢u ung luc duge
tinh toan theo cdc 1i thuyé&t phan tich k&t ciu va dua thém vio cic hé s6 tai trong dé x¢t
tGi cic kha nang bat loi dong thot dua vao he s6 ste khdang dé chict giam kha nang chiu
luc caa vat liéu. Nho viée dua vao ciac heé s6 tan rong va hé s6 ste khing ma mue do an
toan cla két cau duoce dam bio.

1.1.2.2. Cdc trang thai giot hasn

Cic cau kién va cdc lién két cta ciu phai thoa min phuong trinh 1.3.2.1.1 cho céc 16
hop thich hop caa tng luc cuc han tinh todn, duge quy dinh twong tng véi 6 trang thai
2161 han co ban dudi day:

. Trang thdi gici han vé cuong do I- To hop tai rong licn quan dén viée st dung xe
ticu chuan cua cau khong xét dén gid. Nhu viy ¢6 thé hiéu 12 t6 hop tai trong chinh theo
phuong thang dimg.

2. Trang thai gici han cuong do 11 T6 hop tat trong licn quan dén ciu chiu gio Vi
vin toc vuot qua 25 m/s. Nhu viy cd the hicu khong xét hoat tai ¢ trang théi nay vi trong

bang 3-4-1-1 khong cé hé so tal trong 7, tuong Ung

3. Trang thai gion han cucng do 111- To hop tai trong lien quan dén viée sir dung xc
ticu chuan cua cau véi gié ¢6 van 1oc 25 m/s.

Muc dich: Cic trang thdi giGi han cudng do - dé dam bao cuong do va on dinh, cuc
bo va 1ong the, dam bao de cau ¢o the chiu duoc cdc 16 hop tai trong 16n ¢ thé xay ra
trong pham vi twoi tho thiét ké (vong doi cau). Cic tdc done chua (6i trang thai gidi han
cudng do van ¢ thé lam phit sinh c¢ic hu hong nhung tinh tong thé cua cong trinh van

duoc duy trl.
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4. Trang thai gioi han déc biét: T6 hop tai trong lién quan dén dong dat, luc va cua
tau va xe ¢O va dén mét s6 hién tugng thuy luc véi hoat tai da triét giam khdc véi khi la
moOt thanh phan cua tai trong xe va xo, (CT).

Muc dich: Trang thdi gi6i han dac biét nham dam bao cho su ton tai cua két cadu dudi
tic dung cua cdc su ¢6 nhu dong dat, va xé cua tau thuy, va cham cla xe ¢6 gom ca tau
hoa va xe 0td hoic x6i 16 khi ¢é 1 dac biét 1én. Van dé nay duoc dic két kinh nghiém tir
cde su ¢6 cong trinh va muc tiéu 12 giit cho két cidu khong sap do du ¢6 thé phat sinh cdc
bién dang 16n. Sau su c6 cong trinh vin cé kha miang stra chita dé sir dung tiép.

S. Trang thai gidi han sit dung: T hop tai trong c6 lién quan dén khai thdc binh
thuong cta cau véi gio ¢d van toc 25 m/s (90 km/h) véi tat ca cdc tai trong 1ay theo gid
tri danh dinh. Ding dé ki¢m tra do vong, bé rong vét nut trong két cdu bé tong cot thép
va bé tong cot thép du ing luc, su chay déo cua két cau thép va trugt cta céc lién két ¢c6
nguy co truot do tac dung cua hoat tai xe. T6 hop nay ciing dung dé khao sdt 6n dinh
mii doc.

Muc dich: Cic trang thdi gidi han sir dung nham han ché cdc tri s6 vé ung suat, bién
dang, chiéu rong vét nitt ... dam bao cho cong trinh 1am viéc binh thudng trong sudt tudi
tho thiét ké cua né.

6. Trang that ¢icn han moi: To hop tai trong gdy moi va dit gay lién quan dén hoat tai
xe ¢O trung phuc va xung kich dudi tic dung cua moét xe tai don ¢é cu ly truc duge quy
dinh trong di¢u 3-6-1-4-1.

Muc dich: Trang thdi gidi han moi va pha hoai gion véi cdc gidi han vé bién tng suat
trong dié¢u kién khai thac binh thudng, dé€ ngan chidn vét nit phat trién dudi tdc dung cua
tai trong tap nham dé phong két ciu bi phd hoai gion trong tuéi tho ctia két cau (chi yéu

dam bao tinh bén moi cta vat liéu)
1.2. TRINH TUTHIET KE KET CAU NHIP DAM GIAN PON DU UNG LUC

Gom cic bude co ban sau:

Buoc I: Chuan bi céac s6 liéu thiét k€ ban dau (dugc dua ra trong nhiém vu thiét ké
cau): chié¢u dai nhip, kho cau, tai trong thiét ké, ...

Budc 2: Xic dinh cdc dac trung vt liéu cua cau. Lua chon so b hinh dang, bo tri va
kich thudc mat cat ngang cua két cdu nhip (tai gdoi, tai gitta nhip,...) va cia dam chq, cua
dam ngang, chon chiéu dai nhip tinh todn, $6 lugng dam chu, dam ngang, khoang cich
dam. chic¢u cao dam., chiéu day ban mat cau, kich thudc dam ngang, kiéu va kich thude
clia via he, lan can, 16p pha mat cau, 6ng nudc, dén chi¢u siang. ..

Budc 3: Phan tich két ciu, xay dung mé hinh tinh todn, xdc dinh cic dac trung hinh

hoc cua dam chu qua cdce giai doan thi cong va khai thac.



Budc 4: Phan tich tdc dong cua cic thanh phan tai rong Ién cau. Tinh todn cdc hé s6
phan bo tai trong cho momen v luc ¢dt cua cdc thanh phan hoat tat déi véi dam bién va
dam gita

Buoc 5: Tinh cic tr1 s6 noi luc thanh phin chua nhan hé s6 va noi luc da nhan hé s6
lan luot do: tung thanh phan tinh tai, hoat tai cho dam gitra va dam bién. Chon ra céc tri
$0 noi luc bat loi nhat. Phai tinh cho cdc mat cat dic trung cua dam chu & cde vi tri L/2,
L/4, mal cat goi, mat cat tiét dicn thay doi, mat cat bat Joi v¢ luc cat (thudng chon mult
cat cich géi mét khodng d, ).

Budc 6: T6 hop noi luc cho cde mat cat theo cdc trang théi giGgi han (TTGH): TTGH
Cuong do 1, 11, 1II; TTGH Su dung: TTGH Moy, TTGH Dac biet. Xic dinh dam bat loi
can ki¢m todn (nén kiém todn ca dam gida va dam bién).

Budc 7: Lua chon s6 luong cét thép chu DUL va bo tri ching trong mat cit gitra
dam. Hic¢u chinh lai kich thuée dau dam cho phu hop véi cach bo tri cot thép. Néu ¢é
thay doi nhiéu vé kich thudc mat cat thi phai tinh lai tinh tdi va quay vé tinh lai buée 5.
Néu kich thude dam phi hop gia dinh ban dau ¢ budc 2 thi tinh duyét mat cat gitta dam
vé momen theo TTGH Cuong do | hoac I Néu duyét khong dat phat lap lai bude 7.
Néu duyet dat thi tinh budce &.

Budc 8: B6 tri cot thép DUL doc dam. Xic dinh s0 bd udn cong (uén gay khic) va vi
tri uén cua ching. vi tri cde nco o dau dam. Tinh toa do cdc trong tam cta timg cot thép
vl tnh toa do trong tam chung cda cie ¢t hdép DUL v cot thép thuong tong thing mat
cit dac trung da néu trén. Tinh todn cdc gid tri mat madt tng sudt tie thei va mat mat theo
thot gran.

Budge 9: Tinh duyet dam ki¢m todn theo momen cho cic mat ¢iit (mat cat nguy hiém
nhat 1a L/2). Tinh duyét theo TTGH St dung: Kiém tra do md rong vét ndt trong dam
BTCT chiu uén. ki¢m tra bicn dang dam BTCT, kiém tra Gng suat d6i vdi bétong, kiém
tra giol han su dung doivai ¢ot thép duvmg luc... Tinh duyét theo TTGH Cuong do:
tinh duyét vé momen khang tinh todn cta mat cat M, > momen udn tinh todn M, ki¢m
tra cdc gioi han (61 da, 161 thiéu cla cot thép. ..

N¢u khong dat phat chon mot trong cde bién phdp sau:

i Tang chi¢u cao dam, quay v¢ budc 2.

+ Tang s& lugng cot thép chu du ting luc, quay vé bude 7.

Budc 10: Tinh do vong do DUL. tinh kicm ra do véng 16n nhit do tinh tal va hoat tai
[&6n nhat, do vong trude.

Bugc 11: Tinh duyét dam ki¢m toian theo luc cat. Lua chon mo hinh tinh toan. Kiém
tra stc khdng cdt cua cdac mat cat ki¢m tedn (thuong 13 mat ¢it cach g6 d, v mat cit

a6i). Bo tf tinh duyét ¢t dai chiu cat. Kiém tra ¢ot thép doc chiu ¢it bo sung. (Ban doc



¢6 thé tham khao phan trinh bay chi tiét vé tinh duyet luc cat trong sach "Céc vi du tinh
toan Cau bé tong cot thép theo tiéu chuan méi 22TCN 272-01" NXB Xay ding - 11/12004).

Bude 12: Kiém todn mait cit dam chu cua két ciu nhip ¢6 dam ngang khi chiu
momen xoan cuc bo. Kiém tra cot thép doc chiu cit xoin két hop.

Budc 13: Tinh duyét theo TTGH mai (thuong lam véi dam cdu dudng sat) va TTGH
dic biét theo ycu cau thiét ké.

Budc 14: Duyct cuong do va on dinh trong giai doan tao du tng luc nén bé tong. Bo
tri ¢ot thép chiu DUL cuc bo & dau dam. not dat mau neo va ¢ bén trén géi. Duyét ting
sudlt cuc bo trong khu vue dau dam do du tng luc tip trung gay ra.

Bige 15: Tinh todn hiéu tng co ngdt, tir bién. Bo tr1 cot dai, ¢ot thép chong co ngét.
Tinh duyét kiém tra.

Buoce 16: Tinh toan, thiét ké€ ban mat cau va dam ngang: xac dinh cic mo6 hinh tinh
todn, tinh duyét theo cdc TTGH cuong do va su dung. Bo tri chi ti€t cot thép.

Bai todn thiét ké két cdu thuong phai thoa min nhicu yéu cau vé tinh kinh t&€ k¥ thuat
vi vav can lua chon cdu tao, b tri vat licu va tinh duyét vai 1an dé cé dugc cdu tao két
ciiu ddp Gng cdc yéu cau chiu lue, chong bién dang, cé du mitc do du trir an toan dong
thot khong qud du thira vat liéu. VE chi ti¢t cua timg budc can xem lai gido trinh Cau Bé
tong <ol thép, sau day s& chi hudng dan chi tiét mot s6 noi dung can ban.

1.2.1. Thiét K¢ ciu tao ciac bo phan cuia két cau nhip cau (bude 2)

bPay la nd1 dung rat quan trong quyct dinh tinh hop 1y chiu Iuc va do an toan cua
cong trinh,

Can ¢t d¢ thiét ké cdu tao la dua tren yéu cau st dung: cau duong sat, ciu dudmg 6to,
ciu duong sit, duong oto di chung, yéu cau phan duong cho nguoi di bo. Cic yéu cau
nay thuong duoc quy dinh trong nhiém vu thiét k& cau di xac dinh trong budc 1 nhu kho
xe chay, s6 lan xe thiét k¢, chiéu rong phan dudng nguoi di bo. Thiét k€ cau tao cling
phai dua trén dang két cau lua chon (dam I, T, hop, ...) va cong nghé thi cong du kién
(d6 tai ¢ho hay lap ghép...). Cic cau tao ciing cdn thoa man cac chi dan trong Tiéu chuan
thi¢t k& va tham khao cdc cong trinh tuong tu di xdy dung trong thuc t€, cac thiét ké
dién hinh.

1.2.1.1. Chiéu dai tinh todn

Chiéu dai tinh todn cau dam gian don mot nhip:

/ L
a - khodng cdach tr ddu dam dén tim goi
- Néu [ =24 + 33m nén lay a = 30 + 40cm.

-Néu L =15+24mnén lay a =20 = 30cm.

. .= N
tinh todn toan dam Za



1.2.1.2. S6 luong va khoang cdach giita cdac dam chu

Céc thong so thiét k& thuong gom:

+ Chicu rong phan xe chay B, (m)

+ Chiéu rong phan ngudi di bo B, (cm)

Vidu: Kho cau 8 +2 x 1,5 tdc 1a B, = 8m (2 lan xe): By = 1.5m

+ Chon dang bd tri phan le nguoi di bo cung mic hodc khdc mitc v6i phin xe chay.
Néu bo tri cing mic ¢6 thé chon dung g phan cich rong B, = 20 = 30cm hoic dung
vach son rong 20cm (can luu y vach son s& bo tri trén ca phan xe chay va phan 1¢ di bo
va khong tinh vio téng bé rong mit ciu B).

+ Goi chiéu rong cot lan can 1a B, thudng lay B, = 20 + 50 cm.

+ Chiéu rong toan cau ¢6 thé dugc xéc dinh theo cong thiic:

B=B, +2.B,+2.B, +2.B,

1/2 MAT CAT TREN GO X 112 MAT CAT L2
B 1l
A - —
B4 B3 B2 Bif2 B112 B2 B3 B4
?L %. ’]L 11_ — — ,,_ [P "
2.0% 2.0%
[
RN
7
T /
4
| S ] - (Nb-1)S Lo Se

Hinh 1-1: Minh houa kich thuide mat car ngang két cau nhip

+ 56 luong dam chu: Ny

Can ct trén kho cdu, tdi trong khai thic, dang két cau dam va cong nghe thi cong dé

du tinh khoang cdch gilra cdc dam chu tir d6 chon $6 lugng dam cha: N = . N¢én

.

duiinh
uu tién chon s6 dam 1a chin (do s& dam 1¢ thi dam chinh ¢ gitta thuong khong phdt huy
hét tac dung).
+ Khoang cdch S gitta cdc dam chu ¢6 thé tinh theo cac cong thic sau:
Ny
Cong thic trén s¢ cho ddp $6 1a 5o thip phan, ching ta nen lam tron so dén don viem

va ¢6 the tang lén hay giam di trong pham vi Scm. phan [¢ ¢6 thé¢ don sang phan canh
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CB-(N,-DS

> ). Can luu v chon cu ly tim c¢dc dam cha (chon khoang cich

hang d, (d,

cic dam chu bang nhau: S, d, nén chon = §/2) sao cho vin khuoén ctia cic dam bién va
cla cdc dam phia trong gdn giong nhau d¢ thuin ticn cho thi cong.
Nén xét den cdce kinh nghiem sau:
+ Cau dudng ot lay: S=18m+25m
+ Ciu duong sat tav:  S= 1.5 m + 2.0 m (con tuy thudc kho duong sit)
O dam bién thi phan ban hang d& via he ¢d thé lay rong hon phan ban hang hudng vé
phia mat xe chay.
1.2.1.3. Chiéu cao dam chu
Theo cdc tai liéu gido khoa. chiéu cao dam chu nhip gian don, bé tong cot thép du
ung luc (BTCT DUL) nén chon nhu sau:
boi véicaudam oto: h/L=1/18 + 1/22
D6l voi cau duong sat: h/L=1/10
Chicu cao dam chu con ¢6 licn quan chat ché dén khoing cach gitra cac dam chu, néu
khoang cdch [6n thi phai chon chi¢u cao dam chu lon va nguoc lai.
Ticu chuan 22TCN 272-05 ¢6 dua ra quy dinh vé chiéu cao 161 thiéu cua két cau:
Bang 1-1. Chicu cao t61 thiéu thong thuding dung cho cdc bo phan
cua k¢t ciu nhip BTCT (trich bang TCN 2.5.2.6.3.1)

Chiéu cao 61 thi¢u (gém ca mat cau) khi diung ciu
e kién co chiéu cao thay doi thi phai hiéu chinh céc
Keét cdu phian ueén o . - S s 4.
g1d tri c6 tinh dén nhiing thay doi vé do cing
tuong d6i cua cac mat cat momen duong va am
Vat licu LLoai hinh Dam gian don Dam lLién tue
Ban ¢6 cot thép chi song 1.2(S +3000) (S +3000) 5165
song vo1 phuong xe chay 30 = 1H) mm
Bétong | Dam T 0,070 L. 0,065 L
cOLthEp | Dam hop 0,060 1. 0,055 L
Dam K¢t cidu cho ngudi di bo 0,035L 0,033L
Ban 0,030 L > 165 mm 0,027L 2> 165 mm
Dam hop diic tai cho 0,045 L 0,040 L
BEong | pam 1 dic sén 0,045 L 0,040 L
cot thep
du ting luc | Dam hop cho nguoi di bo 0,033 L 0,030 L
Dam hop lién ké 0,030 L. 0.025 L
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1.2.1.4. Chiéu réng suon dim

~-Cau 616 b = 16 + 20cm (vdi cong nghé

DUL kéo tude cot don chon gia tri nho, kéo a H 054
sau dung bo cap chon gia tri 16n). l‘ U
A
- Cau dudng sat b = 20 + 30cm. - : i E =
o s e : S
- Suon dam BTCT DUL ¢ gan goi phai —— L
|
dugc mo réng dé tang kha nang chiu cat va 4P Tim g6i dam

du dién tich bé tri neo, chiu luc cuc bo do ) . o
. o . . L Hinh 1-2: Bo tri doan mo réng dau dam
neo (10t nhat la mo réong va vudt vé trong
khoang tir g1 dén 1,5 lan chiéu cao)

1.2.1.5. Chiéu day ban mat cdu

Tuy theo kiéu ban ¢6 thé lay déi vai:

- Cau 6td: hy =14 + 20cm (chud y rang TCN 9.7.1.1 quy dinh chiéu day t&i thiéu cta
ban mat cau la 175¢cm).

- Cau dudng sat: h;=16 + 18cm.

1.2.1.6. Kich thudc bau dam

Muon chon so bo kich thude cau dam hop ly can phai biét s6 lugng so bo cic bd cot
thép cha DUL va céach bo tri chang trong mat cat ngang bau dim. Nhung ngay tur dau
lic chua tinh toan thi ching ta lai chua biét dugc s6 lugng cét thép do, vi viy can phai
tham khao cdc do 4n ¢t va do an dinh hinh ¢6 n6i dung tuong tu vé chiéu dai nhip va
cap tai trong, kho cau, dang két cau va cong nghé thi cong (do tai chd hay lip ghép).

1.2.1.7. Vé cau tao via hé, lan can, éng thodt nudc, lop phu mdt cdu

Tham khao o Gido trinh cau BTCT.

[.2.2. Phan tich cau tao, xay dung moé hinh tinh toan

Nhin chung cdc bd phian két cau dugc phan tich trén co so tinh todn két ciu trong
trang thdi lam viéc dan héi. Trong mot s6 truong hop ¢é thé dp dung thém cdc nd1 dung
phan tich khéng dan hoéi hoiac van dé phan bo lai hiéu tng luc trong mot s k&t cau nhip
dam lién tuc . Trong Tiéu chuan 22TCN 272-05 da quy dinh ré viéc nhan tich khong dan
hot doi vai mot so cau kién chiu nén lam viéc ¢ trang thai khong dan héi va duge coi
nhu la moét trudong hop cua cdc trang thdi gidi han dac biét (cuc han).

1.2.2.1. Cdc phuong phdp phdn tich két cdu duoc chdp nhan theo 22TCN 272-05

Co thé su dung bat cd phuong phdp phan tich két ciu phi hop vai loai vat licu va mai
quan he tuong tdc gifra Ung sudt - bién dang cua két cau. Cac phuong phdp duge chap

thuan bao gom:
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Phuong phip chuven vi v phuong phip tue ¢o dien.,
Phuong phap sai phan hiu han.
Phuong phiap phan e hau han.
Phuong phip ban gép.
Phuong phap grar hittu han,
Phuong phap mang dam tuong duong,
Phuong phip chuoi hoac cic phuone phiap dicu hoa khéc.
Phuong phap duong chav deo.
[.22.2. Mo hinh tinh toan
Neuyen tac chung de xay dung ciilc mo hinh phii dua vao cdc trang thdi gidi han dang
xet dinh luong. hieu tmg Tue dang xétva do chinh xdce véu cau.
Trong bai todn thict k¢ cong trinh cau n¢u khong ¢6 cdc véu cau dac biét thuong su
dung cac phuong phidp phan tich gan dang véi viee xay dung cde mo hinh phu hop.
Theo phuong phip phan tich ean ding ban bé tong ¢ot thép mat cau duge chia thanh
cace dai nho vuong gde var cac cau kien do
1.2.3. Tinh toan h¢ so phan bo ngang do hoat tai
Tren mat cat neang ¢6 nhicu diam cung tham eia chiu lue nhung muic do chiu lue cua
ciac dim khong dong deu. phu thuoe vio cie veu to:
- Vit tan trong
- Cau tao ket cau
- Do cing cua két cau
- Lien Ket gita chang
Do vay can tinh toan mic do phan bo caa mot L tai trong cho 1 dam
Trong ticu chuan 22TCN 272-05. dp dung cho ciu BTCT ¢6 hudng dan phuong phip
sudung cde cong thie Kinh nghiem trong muc 4.6.2. nhu sau.
1.2.3.1. Tinh toan phan bo hoat tai theo lan cho dang dam cha I, T, T kép, T béo
P23 0 Tonde toan phan boiar vrong cra Wi trong ota cho momen
+ Khi so dam cha n < 3 dam: dimg phuong phip don bay (xem muc 1.2.3.4)
+ Khi so dam cha n = 4 dam: dung cong thic
- Boi vt cde dam et bén tron:

- Khi cau thict ke chiu tai cho mot lan xe oto:

0= 0.06+] - d
w300 o)l



- Khi can thiét k€ chiu tai cho 2 hoic hon 2 lan xe 616

. 0.6 0.2
. - < K
g:o.o75+f > J (3) —=
L 2900 L Lt;

0.1

trong do:.
g- hé s6 phan b6 tai trong
S - khoang cach gilra cac dam chu (mm)
I. - chiéu dai nhip tinh todan (mm)

t,- chiéu day ban mat can (mm)

K,-hé s6, K, =n{I+Ac] |

n - ty s6 gita modun dan hoi be tong cua ban mat cau (Ey) / trén modun dan hoi bé tong
cua dam (Epy) - khong ¢é don vi. (luu ¥: don vi do cua E la MPa).
I - mémen quan tinh chong udén cua tct dién phan dam chd (khong tinh ban mat
cau - mm?).
A - dién tich mat cat ngang cla phan dam chu (khong tinh ban mat cau - mm”)
Eg - khoang cdch tir trong tam cta ban mat cauv dén trong tam cua dam.
Trong thiét ké so bd cho phép lay ty s6 - = 1.0
i
- Pham vi dp dung clia cdc cong thiic tra bing bao gdm 14t ca cdc diéu kién sau: (don
vi khoang cdach la mm)
+ 1100 < § £4900
+ 110 <t, £300
+ 6000 <L < 730060
+N,=4
+ Néu dam 1a dam cau phai nhan thém cdc he s6 do giam hé & phan b tat trong doi
vi momen cua dam doc trén goi tua chéo quy dinh trong bing TCN4.6.2.2.2d-1.
- Dot var ede dam chie phia ngoal (dam bién).
+ Khi cdu thiét k& chiu tai cho 1 lan xe 010: dung nguyén 1y don bay

+ Khi cau thiét k& chiu tai cho 2 hoac 16n hon 2 an xe 0to

fl =¢ glmn*

y e d.
v e - hé s¢ dieu chinh, ¢=0.77+ —-
2800

wong dé: d, - khodang cdch tir tim dam bign dén mcp dd via (hinh 1-3y:
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JL d,>0 JL d, <0

Hinh 1-3: Minh hoa khodng cach d,

- Pham i ap dung cua cdc cong thic trén bao gém tat ca cdc diéu kién sau: (don vi
kKhoing céch la mm).

+-300<d, <1700

+ N,z 4

+ Néu la dam cau chéo phai nhan thém cdc hé s6 do giam hé s6 phan bé tai trong doi
vai momen cua dam doc trén goi tua chéo quy dinh trong bang TCN 4.6.2.2.2d-1.

1 2.3.1.2. Tinh todn phdn bé'tdi trong cia tdi trong 616 dé tinh liee cdt

+ Khi s6 dam chid n < 3 dim: dung phuong phéap don bay.

+ Khi 6 dam chir u > 4 dam: dung cong thic.

-Doi var cde dam chii phia trong:

- Khi cau c6 mét tan thiét k€ chiu tai:
g =036+ D
7600

- Khi cau ¢6 hai hoac hon hai lan thiét ké chia tai:

2.0
oo S5 )
3600 )1 10700

91e]

- Pham vi 4p dung ctlia cdc cong thic tra bang nay bao gom tat ca cac diéu kién sau.

(don vi khoang cach la mm)

1100 < S <4900

6000 < L. 73000

110 <1, <300

4..0"<K,=3.10"

N,z 4

Néu la dari cau chéo phai nhan thém cdc hé s diéu chinh cho cdc hé s6 phan bo
tai wong do6i vai luc cat tai gée ti quy dinh trong bang TCN 4.6.2.2.3¢-1.
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- Poi vai cac danm chii ngoai bicn:
+ Khi cau ¢6 mdt lan thict k¢ chiu iz ding neuvén Iv don bav.,

+ Khi cau ¢6 2 hoac hon 2 lan thict ké chiu t:

g =< gl!'nng
. . . .
val e - heé so dicu chinh, ¢ =0.60 - —*
3000

trong do: d, - khoang cach tir im ddm bien dén mép di via

+ Pham vi ap dung cua cic cong thic tra bang nav bao gom tat ca cdac dicu kien sau;
(don vi khoang cich la mm)

.-300 <d. <1700

Ny >4

. Néu la dam cdu chéo phai nhan thém cic he $6 dicu chinh cho cic he s6 phan bo
tdi trong déi voi luc cat tai goc i quy dinh trong bang TCN 4.6.2.2.3¢-1.

1.2.3.2. Tinh toan ph&n ho tai trong cua nguoi bo hanh cho momen va luc cat

+ Nguot bo hanh duoce chat day ca 2 ben ¢ ngudi di va phan bo cha véu cho cde dam
bién va dam chu lién ké (¢6 the su dung phuong phip don bav).

1.2.3.3. Tinh toan phan bo tai trong cua oto ap dung trong truong hop két cau
nhip co dang Super-T

12331 Hé sé phen b di irong cho momen

DO vl cde dam chi phia trong:

- Khi cau ¢6 mot lan thict k¢ chiu

- Khi cau ¢6 hai hoac hon hai lan thict k& chiu tai:
N R PN TR 5
S (S d)

-

{
‘\190(), ey

s

trong do:
d - chicu cao dam (mm)
cdc ky hicu khac da giai thich o cic cong thite tren,
- Pham vi dp dung cua cdc cong thic tra bang bao com tat ¢i cac dicu kKien sau: (don
vi khoang cdach 1a mm)

+ 1800 < 8§ < 3500
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+ 450 <d £ 1700

+ 6000 £ L £ 73000

+ N> 3

+ N¢u dam la dam cau phai nhan thém cdc hé s6 do giam hé s6 phan bo tai trong doi
vl momen cua dam doc trén goi tua chéo quy dinh trong bang TCN 4.6.2.2.2d-1.

* Dol vor cde dam ngoai bién:

+ Khi ciu c¢6 | 1an thiét k& chiu tai: ding nguyén ly don bay.

+ Khi ciu ¢6 2 hoac hon 2 lan thiét ké chiu tal.
2=cg

dc
8700

+ Pham vi dp dung cta cdc cong thic trén bao gom tdt ca cdc diéu kién sau: (don vi

rong

vol e - hé so diéu chinh ¢ =0,97 +

Khooang cach la mm).
.0 <d, <1400

. 1800 <§ <3500
. Néu la dam cau chéo phai nhan thém cdc hé s6 dé giam hé s& phan bo tai trong doi

v&i momen cda dam doc trén gdi tua chéo quy dinh trong bang TCN 4.6.2.2.2d-1.
1.2.3.3.2. Hé 56 phdn bé tdi trong cria xe 016 dé 1inh e cdt
= Doi vl edace dam chit phia trong:

- Khi cau ¢6 mot lan thiét k€ chiu tai:

- i_ (06 g 0.1
& 3050 L

- Khi cdu ¢6 hai hoac hon hai lan thiét ké chiu tai:

) S N En,]
£ 712250 L

+ Pham vi dp dung ctia cdc cong thic tra bang nay bao gom tat ca cac diéu kién sau:

(¢ton vi khoang cdch la mm).
. 1800 < § <3500
6000 < L < 43000
.450<d <1700

N, 23
- Néu la dam cdu chéo phai nhan thém cdc hé s6 dicu chinh cho cdc hé s6 phan bo

tail trong déi vaéi luc cat tai gdc i quy dinh trong bang TCN 4.6.2.2 3¢-1.
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* Doi vor cde dam ngoai-
+ Khi cau cé 1 lan thi€t k€ chiu tai: dung nguyén ly don bay
+ Khi cau ¢6 hai hoac hon hai lan thiét ké chiu tai:

8 = € Birong

voi e - hé s6 diéu chinh, e = 0.80 + d,
3050

+ Pham vi dp dung cia cdc cong thitc tra bang nay bao gom tat ca cic diéu kién sau
(don vi khoang cach la mm)

.0<d, <1400

. Néu la dam cau chéo phai nhan thém cdc hé sd diéu chinh cho cédc hé s6 phan bg
tai trong d6i véi L cit tai gée ti quy dinh trong bang TCN 4.6.2.2 3c-1.

1.2.3.4. Phurong phdp don bdy

+ Khi thiét k€ ndm ngoai pham vi sir dung cta cdc cong thic tinh hé s phan bé hoat
tai néu trén hoac trong mot sd trudong hop quy dinh trong bang tra thi ngudi thiét k& phai
lva chon cdc phuong phap khéc dé phan tich két cau dugc tiéu chuan cho phép. Phuong
phdp don bay la mot phuong phdp don gian, hay dugc lua chon va thién vé an toan.

Hé s6 phan bé tai trong cho dam chu (hinh 1-4):

Lo Mép 1an xe
Ldybang300mm 600, 1800  \_60Q 1800
- - . = s 1 Y _._.{
néu thuoc phan canh hang Xe thist ké
g \ 3000 p> A TH2 Y Y Y L
: PPLB GOOBF\+ 1800 | I Y Y Y YOy BEERK VJ
L a Yoo
,_4_.| . .;t_..{ .. I Plt:ni V‘“—Xe thiét ké . }.31:_"_"_1 . }-—1800 . Tai trong lan
! . Xe thiét ké
WZIRIEREERE: e S LI
PL g AN S \&\ AN T T T—}Tai trong fan
| -{ Tai trong fan H Y ¥ ¥ '
! {
' 5 AN A N AN
. Yian sk | s s |
4 f T i
; Yo, U Pah phan luc g6i dam bien
1

1 L
y3 y1' y. y1y4 y5 ‘
2 Pah phan lyc g6i dam gioa

Hinh 1-4: So dd tinh hé so" phan bo'tdi trong theo phuong phdp don bdy
Vé quan diém x€p xe theo phuong ngang ciu chinh théng cua tiéu chuan thi xe va tai
trong lan chi dugc phép x€p trong pham vi lan véi cdc khoang cich toi thiéu t6i mép ban
canh hang (300mm) va té1 mép lan (600mm) nhu quy dinh cla diéu 3.6.1.3. Viéc xé&p vi

trf xe bat loi theo phuong ngang cau duge phan tich nhu sau:
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~ Diéu 3.6.1.2.2 quy dinh vé xe tai thiét k& c6 ghi rd chiéu rong lan xe thiét ké'1a 3500 mm.

+ Bicu 3.6.1.1.1 chi dan cdch xdc dinh sd lan xe thiét k& 1la W/ 3500mm v6i W la
chitu rong cau. DPong thoi chi dan hai diém dang chu y sau:

- Chiéu rong lan xe thiét ké cé the nho hon 3500 mm.

- Cau ¢6 chiéu rong tir 6000 + 7000 mm phai thiét k& v6i 2 1an xe, méi lan bang mot
nua cau.

Nhu viy ¢6 cdc truong hop bo tri s6 lan xe theo phuong ngang cau nhu sau:

* Chiéu rong cau W< 6000 mm: chi c¢é mot lan xe, chiéu rong chuan ctia 1an xe thiét
ké 12 3500 mm. Tuy nhién vi tri lan xe trén mit cit ngang ¢ thé xé dich sao cho tao ra
ing luc 16n nhat.

# Chiéu rong cau 6000 mm < W < 7000 mm céu ¢é 2 lan xe chiéu rong méi lan 12 W/2

* Chi¢u rong 7000 mm < W < 10 500 mm cau cling chi ¢6 2 lan xe va chiéu rong méi
lan 12 3500 mm tinh tir tim ra hai bén, theo quan dié¢m chinh théng thi phin du cla chiéu
rong cau khong dat tai trong xe (thudng la phian danh cho xe hai banh, xe thé so hoic
nguoi di bo). Vai trudong hop nay vi tri 1an xe ciing dugc xé dich dé tao ra noi luc cuc dai
trong pham vi lan xe. Tuy nhién cling ¢6 quan diém xét t6i kha nang xe chay lan lan va
x€p xe iéch ngoai pham vi lan, trong mot 6 truong hop néu thién vé an toan ngudi thiét
k¢ cting ¢6 thé theo quan diém ndy nhung day khong phai 1a quan diém chinh théng vi
theo tudt dudng bo cdc lan xe trén cau fuon duge phan cdch biang vach son lién hoac dai
phan cach gitta nén khong cho phép xe chay vugt lan lan trén cau.

* Chiéu rong 10 500 mm < W s6 lan xe lay bang phan nguyén ciia W/ 3500mm.

Hinh -4 thé hién mot s& trudng hop xép xe bat loi tinh hé s6 phan bé tai trong theo
phuong phdp don bay cho dam bién va mot dam giita, theo ding quan diém clia tiéu
chuan 22TCN 272-05, xe chi dugc phép di chuyén trong pham vi lan dé tao ra hiéu tng
bat 1¢i nhat chi khong x¢Ep léch 161 da nhu trong quy trinh 79. Thuc ra trong tiéu chuan
cling khong quy dinh rd rang vé viéc bat buoc x€p xe nhu trén hinh vé nén viéc lua chon
sa do x€p xe bat loi nhat hoan toan tuy thuoc vao quan diém an toan cia ngudi thiét ké.
Trong sdch nay chi trinh bay céch xép xe theo quan diém vé lan xe cla tiéu chuan va
mot o6 tai liéu hudng dan cia AASHTO.

Thién vé an toan ¢6 thé quy doi tai trong lan va ngudi di vé€ cdc tai trong tap trung,
tuy ni:ién ngudi thiét k& cling ¢ thé xép nhu tai trong dai déu theo phuong ngang cau,
trong truong hop nay hé s6 phan bo duoc 1ay bang dién tich duong anh hudng.

- Do xe 0t0: g =2y, (y; la tung d6 dudng anh hudng tuong ing)

- Do tai trong lan hoac ngudi di bo: g = £ o, (o, 1a dién tich phan dudng anh hudng
luong ang)

Cin chi vy ]a cdc mii tén trong hinh v¢ [2 the hién cho tai trong cia mot hing banh xe
theo phuong ngang cau nén khi tinh nor luc phai lay hé s6 phan bd g, tinh theo cong

thiic trén nhan véi tai trong mot hang banh xe (bang nira tai t-ong truc xe).
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1.2.4. Tinh toan cac thanh phan noéi luc dam chu tai cac mat cat dac trung

- So do tinh: Dam gian don chiéu dai nhip L,

- Dé tién tinh todn can phai 1ap thanh cdc ban tinh (xem phan nay ¢ cdc vi du mau ¢
tinh dam gian don BTCT du ting luc). Co ban gom cdc ban tinh sau:

-Ban 1 Cic dac trung cua cac duong anh huong M, V, R.

-Bun 2: Xac dinh cdc noi luc chua nhan hé s6 do tinh tat (DC va DW).

-Bun 3: Xac dinh noi luc chua nhan hé s6 do cdc loai hoat tai (xe tai, xe 2 truc. tai
trong lan, nguol di bo).

-Ban 4. T6 hop noi luc theo cac trang théi gidi han.

-Ban 5: Xic dinh néi luc da nhan hé $6 16n nhat theo cdce trang thdi gi6i han.

1.2.3.1. Tinh tai

+ Tai trong rai déu trén 1m dam cha do trong luong ban than dam chu DC, (kN/m)

+ Tai trong rai déu trén Im dam chd do trong luong ctia dam ngang DC 5 (KN/m)

+ Tai trong rai déu trén Im dam chu do g& chian banh xe DC 5 (kN/m)

+ Tai trong rai déu trén Im dam cha do lan can va 1¢ ngudi di DC | (kN/m)

— Tong tinh tai cta ban than két cau va cic bo phan phi két cau

DC=DC, +DC, + DC, + DC, (kN/m)

Luu y: trong mot so thiét k& cu thé ¢6 the coi tat trong do go chan banh va lan can I¢
nguoi di la hoan toan do dam bién chiu.

+ Tai trong rai déu trén Im chiéu dai dam cha do 16p phu mat cau DW | (kN/m)

+ Tai trong rai déu trén Im chi¢u dai dam cha do cac tién ich cong cong (cot don,
bién bdo, ...) DW, (kN/m)

1.2.3.2. Hoat tai

[.2.3.2.]. Cac thanh phan hoat tai thiét ké: (TCN 3.6.1.1)

+ Xe tai thiét ké: Xe tai thiét k€ ¢6 cdu tao nhu trén hinh -5

-0,3m dén mép ban
canh hang
-0.6m dén mép lan

43m-90m | 4.3m ’ oy demo ]
A F 3‘5 H
145 kN {14,78T) 145 kN (14.78T) 35N (3,58T) + i

Hinh 1-5: Cau tao xe tdi thict ké’



Khoang cach truc sau ciing thay doi tir 4.3m dén 9.0 m sao cho tao ra ung luc 16n
nhat cho bo phan két cau can xét.
Doi voi dudne ¢6 cap thap hon tai trong truc ¢é thé nhan v« cac hé s6 0.5 va 0.65
tuang tu uhu cde cap hoad tat H {0 v H 13 theo Quy trinh 1979.

+ Xe 2 truc thiét ké

—
Y Y Y Y
Lot Clem |
(11,21 T) 110 kN MOKN (11217) 3.0m

Hinh 1-6: Mo hinht xe 2 truc thiét ké’
Xe 2 truc ¢6 trong lugng truc tai nho hon xe tai thiét ké nhung cu ly cdc truc gan hon
nén ¢6 thé khong ché hiéu tmg luc phdt sinh rrong cdc cau kién ngan.
Dai véi dudng c6 cap thip hon tai trong truc ¢6 thé nhan voi cac hé s6 0.5 va 0.65
nhu cdc xe tai thiét ké.
+ Tai trong lan thict k&: 1[a mét lan tai trong phan bo q = 9.3 N/mm
93 kN/m

Y Y Y Yy Yy Yy Y v YUYy Yy v vy

j,‘_ﬁ_ . o L )L 3.0m

Hinh [-7: M6 hinh tai trong lan

Dién phan bo: rong 3,0 m, dai khong han ché (chat tai hét chiéu dai lan thiét ké).

Y nghfa cta tai trong lan the hién tdc dung ctia cde xe khdc trong doan xe ¢ thé xuat
hién dong thoi trén cau.

+ Luc xung kich do hoat tai xe (IM):

Luc xung kich IM lay théng nhat bang % cua xc tai hodc xe 2 truc thiét ké. Luc xung
kich duogc dua ngay vio thanh phan cla tai trong xe v6i bat ky 16 hop tai trong ndo cé xe

tai hoac xe 2 truc (ké ca tinh méi). Tri 8 cta luc xung kich 1dy theo bang 3.6.2.1-1.

Bang TCN 3.6.2.1-1: Luc xung kich IM

1
Cau kién IM
Mot not ban it e
- Khi tinh theo tat ca cie trang thin gié1 han 15%
Tat cd cdc cau kién Fhde
- Trang thar 2161 han mor va dae giy 15%
- Tat ca cdc rang thar gi6i han khic 25%




Luc xung kich doi vdi xe 2 truc thiét ké lay nhu doi véi xe tai thiét ké.
Tai trong lan khéng xét phan lue xung kich.

1.2.3.2.2. Hoat tdi xe thiét ké HL-93 (LL)

HL93 bao gom:

- Xe tai thi€t k& hoac xe hai truc thiét ké va

- Tai trong lan thiét k&

C6 the mé ta mo hinh cta hoat tai HL-93 nhu sau:

‘35kN 145 kN 145 kN D 110 kN 110 kN
93KNIT  y , Y SikNm y Y
0 20 2 N 2 QO 0 2 2 2 O A
Xe tdi thiét k& va tai trong lan Xe tai thi¢t ké va tai trong lan

Hinh 1-8: Mo hinh hoat tai thict ké' HL-93
Nhu vay tic dong luc theo phuong thing dimg do hoat téi tic dung 1én két cau gom:
[Hoat tai xe thiét k& (LL) + I uc xung kich (IM)] + Tai trong lan (Lan)

[.2.3.2.3. Tai trong nguoi di bo (PL)

- Lay bang 3 x 107 MPa = 300 kG/ m® tuong tu nhu déi véi Quy trinh 1979,

- Tai trong nguoi di khong xét xung kich.

Tai trong ngudi di phai tinh dong thon v6i hoat tat xe thict ke, Chu y & day dang hoat
tai xe thict k€ titc 1a bao gom ca xe tai thiet KC va xe 2 truc thict ke.

- B&i vai cau chi danh riéng cho nguoi di bo vii / hoiic di xe dap phéi thiét k& véi tii
trong ngudi di biang 4.1 x 10" MPa ~ 410 kG/ m’

- He $6 phan b tai trong ngudi di bo nén tinh riéng theo phuong phip don bay.

1.2.3.3. Cdch to hop hoat tai HL-93 theo cdc trang thdi giéi han

T6 hop hoat tai xe HL-93 cho mot lun don duoc tinh phu thuc vao cdc trang thdi eidi
han nhu quy dinh trong diéu 1.3.2.2 cia TCN. Trong bai todn thiét k& can chon tri $6 [6n
nhat trong cic 16 hop sau day:

Dai véi 16 hop tai trong dé tinh theo cdc trang thdi gisi han I, 11, dic biét (va xe) va
trang thdi gidi han it dung (nhung khSng ké duyét vong):

a) Hiéu tng cua xe 2 truc (¢ xung kich 253%) 16 hop véi hiéu tng cta tai trong lan
thiét ké, hoac

b) Hiéu 1inz cua xe tai thiét k€ (¢ xung kich 25%) 16 hop vdi tdi trong lan thiét ke
Tuy nhién tri s6 cta cdc thanh phan luc trong t6 hgp nay lai thay doi nhu sau:

bl) Thong thudn 2 (trir trudmng hop b2 dudi day) chi dung 1 xe tan thiét k& dat tai vi i
bit loi nhat vai cu ly gilta 2 truc sau thay doi tr 4.3 dén 9,0 m sao cho tao duge tng luc

cuc tri ket hop véi tai trong laa.
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b2) Riéng kiii tfah momen vi phan luc cho tru I géi (tru cua dam lién tuc) thi dung
hai xe tai thi€t k€ dit cdch nhau 15 m, bd qua nhiing truc khony gay hiéu tng cuc dai
(truc chi¢m sang phan DAH ngugce diu). Lay 90% hiéu tng cta hai xe néu trén két hop
v6i 90% tai trong lan.
So sanh a, bl va b2 dé tim gid tri cuc dai.
P6i véi to hop tai trong tinh theo cdc trang thdi gi6i han st dung vé do vong:
¢) Hiéu ung cia mot xe (a1 thiét ké (c6 xung kich 25% -theo diéu 2.5.2.6.2) hoac
Két qua tinh todn cua hiéu tng clia 25% xe tai thiét k€ (c6 xét xung kich 25%) 16 hop
véi ai trong lan thiét ké
D61 v6i 16 hop tai trong dé tinh theo cédc trang théi gidi han moi va dat gay:
d) Hiéu tng ctia mot xe tai thiét ké (c6 xung kich 15%) nhung véi khoang céch céc
truc nang 12 9,0 m. Khéng xét tai trong lan
e) D61 véi 16 hop tal trong dé inh theo céc trang théi gidi han cuong do II: khong xét
hoat tai HL-93.
Nhu vay hoat tai HL-93 duoc biéu dién dudi 6 dang a, bl, b2, ¢, d, e ¢ mic do tic
dong khac nhau.
1.2.3.4. T6 hop noi luc theo cdc trang thdi giéi han
To hop noi luc do cédc thanh phan tai trong tinh tai va hoat tai theo cac trang thai gidi
han theo hudng dan cua diéu 1.3.2.1 va 3.4,
Vi du. Tinh todn hiéu Ung luc do tai trong va cic tdc dong theo trang thai gidi han
cudng do |
a) Tinh mémen
+ Moémen do tinh tai: do DC va DW gay ra:
Mp = (1,2 DC + 1,4 DW)Q,
+ Momen do hoat tai:
Xét 1dy gid tri 1én hon trong 2 tac dong cua:
PL + HL93M = PL + Xe tai + Tai trong lan
PL + HL93K = PL + Xe 2 truc + Tai trong lan
Cong thuc:
Mpy = 175 m gy PLOy + 175 m g (145 y, + 145 y,+ 35 y3)(1+IM)
+ 1,75 mg; 9.3 €y
Mug =1,75 m gy PLOQ + 1,75 m gy (110 y, + 110 y,)(1+IM)

+1.75mg; 93Q,
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So sanh M, va Mg chon gid tri max. Mémen tinh todn theo trang thdi gi&i han
cudng do I bang

- -

Y Y i Y .
BIIVIIFT I F9¥ FITI]7OmO3NMm gy sy gy e vy ye) rImOHNm

IXZZEXXZTIREEXT XX T AR LS I IIVVI¢ yvvv vvvy] vomPl
EEZZETZEEEET REER DR LA EEEEEEZEEEEER AT T AN LL
YV VIV VY Yvvv vy ¥y ]romOC (¥ ¥V ¥ V¥ Y v 499 v 9V ¥]rgmDC
[A = b ~

\\M \]AM

Hinh 1-9: /i du tinl mémen

b) Tinh luc cit:
+ Luc cét do tinh tai: do DC va DW gay ra
V= (1,2 DC + 1,4 DW)5Q,,
+ Luc cat do hoat tai:
Xét lay 4 tic dong cua:
PL + HL93M = [PL + Xe tai + Tai trong tan] dat trén phan (+) cia DAH
PL + HLL93M = [PL + Xe tai + Tai trong lan] dat trén phan (-) cua DAH
PL + HL93K = [PL + Xe 2 truc + Tai trong ian] dat trén phan (+) cua DAH
PL + HL93K = [PL + Xe 2 truc + Tai trong lan] dat trén phan (-) cua DAH
Cong thiic:
Vim. =175 m gy PL Qy (,, + 1,75 m g;; (145 y, + 145 y,+ 35 y3)(1+IM)(dat phan
+cuaDAH) + 1,75 m g; 9.3 Q.
Vema =175 m gp PLQy (y+ 1,5 m g (145 y, + 145 y,+ 35 y5)(1+IM)(dat phén -
cua DAH) + 175 m g, 9.5 Qy -
Vo =175 m gp "Ly 4y + 1.5 m g (110 y, + 110 y,)(1+IM)(dat phan + cua
DAH) + 1.75m g, 9.3 2y,
Vo =175 m g PLOy ,+ 175 m gy (110 y, + 110 y,)(I+IM)(dat phin - cua
DAH) + 1,75 m g, 9.3 Qy,
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So sanh chon gi4 tri max trong 4 gia tri Iuc cat duge t6 hop sau day:
Vias = Vo +Vema, Viau = Vo +Vema

Via=Vo+Veka: Vs =Vp +Vka

— -
Yy v \ I/
XY YYYYYYY YYYY YVVVY] A 4 YYYVYVYYYVYVYVYVV ]
Y YYYYYYY YYvyyvvvyv yngDC YYYYYYYYYYYYYYYY]yngDC

Y Y YY Y Y YV YYYY YYVYYlyDW Y Y YYYYYY VYYVYYVYYVYVYyDW
LY Y Y v Y Y YV YYYY VYVvvyiyDC Y Y VYV VVYYY VYYYY VYYYVYyDC

e

M @'

Y Y Y Yy yYyyvvvyyvyyyvlyOW Oy vy vy vy yvy vvyvvvyviy0W

Y Y YY Yvvyvvvvyv vyvyvyyDC Y YYYVYVYYY vyvyvyvyvvyyDC
P dah v | dah v

Hinh 1-10- Vi du xép tdi trong tinh lirc cdt

Clui y- néu hé so phan bo tai trong duoc tinh theo cong thitc bang tra cuia TCN 4.6.2
thi khong phai nhan thém hé s6 1an m trong cdc cong thitc t6 hop néi luc néu trén.
1.2.4. Lua chon cot chu, chon loai, kich thude mat cat
Noi dung co ban cia budc nay la can cit vao tri s6 momen da nhan hé sé 16n nhat vira
tim duoc & budc trén dé chon so bo sé luong c6t chi, sap x&p ching trong biu dam, hiéu
chinh kich thudc bau dam cho di ché dit ¢ét chi va neo, tinh toan lai tinh tai, so sanh
gia thiét ban dau vé tinh tai. Néu sai qua 10% thi phéi tinh lai tir dau.
Chon so bo dién tich ¢o1 thép theo cong thite gan diing
- Lua chon dién tich cot thép
Cin cif vao diéu kién can bang momen:
Mu = ApS fpS Z,
trong do:
M, - momen 16n nhat do tai trong & mat cat gilia nbip
7 - cénh tay don noi ngau luc.
C
P> 2
dps = d - 300mm (300mm 1a khodng cach du ki€n tir trong tam c6t thép DUL dén mép

dudi dam)
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¢ - chiéu cao ving bé tong chiu nén chua biét can du kién theo kinh nghiem ¢ = 0.09 dys
co: Z = dos (1- 0,09 /2) = 0,955 dog
Apg va fg - dién tich va cudng d¢ trung binh cta ¢t thép DUL ¢ thai diém pha hoai.
Can cur vao cudng do chiu luc cua cét thép du ing luc. Chd ¥ phu thuoc vao loai cot
thép cua cdc hang san xuat. Vi du chon loai cdp c¢é do chung thap theo ueu chuin ASTM
cO cac dac trung sau:
+ Cudng do pha hoai: fo, = 1860 MPa.
+ Gidi han chay : foy = 0,85 x f,, = 0,85 x 1860 = 1581 MPa.
+ Cuong do cho TTGH st dung: £, = 0,85 x f,= 0,8 x 1581 = 1343 MPa.
+ Cuong do trung binh:

C
gszﬂw[l—kE~J=guU—OJMk)

pS

f P
véi: k=2|1.04-2" :2[L04—5§1W 0.3%
- 1860 )

thay vao c6 f g = 0,966 £,
Dién tich c6t thép DUL can thiét:
M

u

A=
"2

Theo kinh nghiém thiét k& dé dam bao diéu kién vé ham luong cot thép téi thicu,
lugng cot thép tinh duoc can nhan véi hé s6 1,33.
Ciing ¢6 thé xac dinh dién tich c6t thép theo cong thitc kinh nghién sau:
$0.85f,,(0.9h)

véi h 1 chiéu cao dam chu

Sau khi chon dugc dién tich c6t thép ti€n hanh b6 tri — xdc dinh céc gid tri dpg va d
tai cdc mat cat dac trung.

1.2.5. B6 tri cac tao va bé cap du ing luc trong mat cat ngang

- Phai tham khao bang kich thudc mau neo, dudng kinh tao cdp va bd cdp trong
Catalogue cua Hang san xuat hoic cdc dé dn tuong tu. D&i vdi cong nghé DUL kéo
trudc thudng bo tri cac tao cdap hodc soi cdp riéng 1é dé tang do dinh bam vdi bé 16ng,
con déi vai cong nghé DUL kéo sau thudng s dung cdc bé cdp boc trong dng gen.

- Khoéng céach nho nhat gita hai bé cap gan nhau do theo chiéu thang ding ciing nhu
do theo chiéu nam ngang phai bang chiéu rong canh neo.

- Néu b6 gom 20 soi Smm va 24 sgi Smm thi nén dit tim ciac bd nay cdch nhau il

nhat 10 cm, tim b6 cdp ngoai bién cach mép mat cat dam it nhat 8cm.
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- Néu bo uiriéng 1é cdc tao xoan 7 soi loai 12.7 mm hoac 15,2 mm thi nén dat tim
cac tao cap cach nhau mot khoang khong nho hon 1.33 lan kich ¢& 16n nhat cua c6t liéu
cap phoi va cing khéng duge nho hon cu ly um dén tim dugc quy dinh trong Bang

5.10.3.3.1-1 v6i cdc gia tri sau:

Bang TCN 5.10.3.3.1-1: Culy tim dén tim

Kich ¢ tao thép (mm) Culy (mm)
15,24
14,29 dac bigt
14,29 51
12,70 dac biet |
1270 44
! .11 B
953 | 38

Tim tao cdp ngoai bién nén cach mép mat cit dam 161 thiéu 4.5 cm. C6 the ghép 7 tao
7 sot thanh loai bo tao cdap 7T13. Khoang tréng 161 thi¢u gitta cic nhém bé khong duge
nho hon hoac 1,33 lan kich thudce 101 da cua cap phor hodc 25mm.

- Cac bo ¢dp ¢6 thé dat thanh nhiéu hang trong bau dam, méi hang nhiéu nhét 1a 5 bo
hodae 3 bo. Noi chung bau dam chi nén rong b, = 30 =70 cm.

- Sau day la goi v hai ciach bo i cot thep:

b
a) (7
260 270 260
+— _";_' + ‘j LK [y
2
@ 7 (17 \l 1/
@ = ' i =
= |
= @ £| i
< @ \ i
GB® | o<
® = =
| 2, 2151101215
o - 1 110
325 | 325 | 650 |
60 7 | 700
?37138“ ¢ 139140

2526 27%}29 30 [3132[33]34{3536
1121311415]16/17118(19]20]21]22]23124]
! 415'61718,9[1011°

Hinh 1-11. Got xovei sodc dae oot iey DUL don gian.
) Bo cdp Dim 1 DUL kéo sau (mat cat dau dam vir gria ddmy; b) Tao cdap ¢15,2 Dam Super T
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- Sau khi bé tri xong c6t thép, phai so sanh cac kich thudc bau dam véi cac kich
thude gia dinh lic ddu va so sanh tinh tai theo mit cat voi gia dich ldc dau. Néu sai 1éch
qud 10% can phai tinh lai noi luc tir dau .

1.2.6. Bo tri dudong cong truc cap du ing luc

1.2.6.1. Dot véi dam kéo trude

- Néu chiéu dai ddm L < 24m thuong chi c¢6 2 di€ém uén cot thép nghiéng doi xing.
Né&u dam dai hon thuong c6 4 diém uén nhu hinh 1-12;

ﬂjr_;z
][ -
wc—> \

o 1 <

?’_ oD

1]

H
__l__t_
-
7 E=
]
|

w

l=600

171000

Hinh 1-12. Vi du b6 tri diém uon cdp dim DUL kéo truce

- Vi tr{ diém uén céch ddu dam /, , /5 trong khoang 0,4 L dén 0,2 L; diém /5 cach /,
cau tao khoang 2 - 3 m.
- Tai cac di€ém uén déu cé bo kep dinh vi, nhu da gidi thiéu trong Gido trinh cdu bé tong

I

© |

11 12

Hinh 1-13. So dé tinh chiéu dai doan CE

Béng cd. quan hé hinh hoc dé dang xdc dinh toa do cot thép (y + a) theo cdc cong

thuc sau:
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h

tgc = ———
(,+1)

Chiéu cot thép tir dau dén diém E (dung dé tinh mat mat du ting suat do ma sit ¢ E)

CE = \/(h—yf +(l, +x)°

I
|

Teén bo cot | Toa do mat

. N /j 1 l - CE
thép cat dam x /) ¢ ] o g y

l

(B

(Y]

]

)
b
-

1l

[

- Trong mat cat ngang dam, cdc ¢t thép phdi duge udn 1én mot ciach déi xing qua
truc thing ding cla mat cat dé chong xodn dam vi vay cdc bé cip ¢6 tim bé nam trén
truc thang dung do s€ duoc udn lén, thuong so6 bé & dé bang khoang 1/3 tong s6 bo l1a
hop Iy, Néu dam ¢6 céc tao 7 sgi dudng kinh 12,7 mm hoac 15,2 mm thi ¢6 thé cung lic
uon céc tao déi ximg nhau qua truc thang dang do.

- G6ce nghiéng cua cot thép duge xic dinh nhu sau: .

+ Xét mat cat dau dam, déi véi cdc bo cap neo cao nhat ¢6 thé dat cich dinh dam 20
cm. cdc nco thap hon s& dat cach nhau 15 cm theo chiéu thiang ding. Sau khi da dinh
xong vi tri tam cdc neo, chi viéc noi cdc dudng thang tir tam neo d6 dén diém udn da xdc
dinh trude la duge cdc dudng nghi¢ng cot thép. Doi vai loai cot thép tao 7 so1, khodng
cach neo ¢o thé duge lav giam dén 5 -10 cm.

- S6 bo uon nghiéng tai cde diem L. L, duoe xdc dinh tuy theo noi luc (M, V) & céc

mat ciit cua dam. Pai the ¢d the lay ching bing nhau.
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1.2.6.2. Dot véi dam du itng luc kéo sau

C6 3 cach chon dang dudng cong.

a) Puong cong parabol béc 2

- V& dudng truc thang ding di qua tim goi. Déi véi méi b6 phai lan luot xdc dirh nhu
hinh 1.14. Sau khi bo tri neo thi:

- Quyét dinh tr1 s6 f (dudng tén cia ba).

+ D61 véi moi mat dam céch tim géi mot khoang x thi tinh tung do y (xem hinh 1-14)
theo cong thic:

4f
y =—L—2X(L—X)

v6i L = L, (chi¢u dai nhip tinh todn coa dam).

; I | ANNNNSRS 7\\;“

I | | vi tri tim b cap % )—

U 1 1 matcét goi i
S /vi tri tim b6 cap =
- mat cat x ) f E—

| vitiitimbocap 7 2
l w© mat cat gita dam 2 w©)

Hinh 1-14: So do dang duong cong Parabol ciia cap DUL
Sau d¢ lap bang theo mau sau:

Bang cac tung do dudng truc cac b cot thép

S6 liéu cot thép udn cong
Toa do mat cat
s 1 2 3 4 5
dam can xét x —_

S6 lugng cot va dong cua bang la tuy theo cau tao dam da chon.

+ Sau dé tinh géc nghiéng truc b6 vdi dudng nam ngang tai mit cat x theo cong Ldc:
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Roi lap thanh bang theo mau sau:

Bang cac uac trung cac géc a

Sa hiéu bo X L f

< lga o
uon cong (cm) | (cm) | (cm)

sin o

Toa do
cot thép
(y+a)

Fd
[B)
1

[
h) Bucng cong gdy khiic ¢d vudt tron
- Trude tien chon vi tri neo & dau dam.
- Chon vi tri diém gdy ctia dudng truc dé 1a diém B. Nhu vay ciing dinhra /, .
- N&i BC. suy ra vi trf diém A cling tdc 1a biét h .
- Quy¢t dinh ban kinh vudt cong R (hoac
doan ) (T;A = T,B) 16i suy ra t (hay R) theo

cac cong thac luong gidc:

h h
g = — — o = arctg —

2 e
t a o
—=1g——>t=Rig - =
14 2 2

2nR

- Chiéu dai cung tron d =

- Tung do tai mat cit cach mét khoang x

(phan nghiéng cua bd) la:
o o

Hinh 1-15. B6'tri cap thee

duong gdy khiic co vuot tron

y =/, = x)gu
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Két qua ¢6 thé 1ap thanh bing theo miu sau:

e : e
S hiéu Vi tri i | | | Tou do
b6 uon diém h a u w2 R |t d | v cot thép
nghiéng uon /, ’ (a+y)
e
1
2 Y=
3
¥o=

Dua vao bang ndy ¢6 thé tinh dugc chiéu dai tir ddu neo dén diém E bat kv (dung dé
mat mat du ung luc do ma sat).
¢) Buong cong tron néi voi diccmg thang
(l, +15)
— =tga
(R-h)

- Trude tién dinh vi tri neo ¢

dau dam (diém C).

- Biét a, tinh ra h.

Quy¢t dinh bdn kinh cung tron
R vi vi tri diém bat dau uon (dicm

B) tic 1a chon trude R va /, roi suy

ra oo theo cdc quan hé dudi day.

Tung d6 y cua bo cot thép tai mat

cat dam cdch goi mot khoang x Hinh 1-16. Bo vri cap theo dicdng cong non
tinh theo cong thifc sau: not vei diong thang
R (h-x)
sin 90" sinf}
_ (17 —~x)sin‘)0”
sinf} ===
R

(R-y) =R —(/, —x)°

- Géc uén cua cot thép ké tir dau neo dén dia dicm ¢ mat cit cich goi khoang X (diém

E) sé la:
y=o-p
Goéc ndy dung dé sau nay tinh mat mat du tng luc Afr do ma sdt b6 voi thanh ong

gen boc cap.
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Két qua 1ap thanh bang theo mau sau

53 hicu | Toa do mat Toa do
bo udn | catdidm [ | R {h|tga |a|sinB | By | CE |y!'a]cotthép
cong dang xét (a+y)

!
5
B X, =
|
2
2) XA=

Khoang cong tir diu neo dén diém E la chiéu dai cung tron véi gdc v, va ban kinh
R banyg,
_2mR
360"

1.2.6 3. Tinh todn lai cdc ddc trung hinh hoc

CE

Yo

Sau klu b6 tri xong c6t thép DUL phai tinh lai cac dic trung hinh hoc tai cac mét cat
dac trung ¢6 xét dén cot thép DUL lap thanh cdc bang tuong tng. Cac coéng thic tinh
trén ¢6 the tham khao & céc cudn Gio trinh va Cdc Vi du tinh todn.

- Toa do trong tam c6t thép du dng luc so vai ddy dam (y, ps) €6 thé duge xdc dinh

theo cong thic sau:

Yo.ps = Zzn;yl
i
trong dé:
i - 80 ho ot thép hang thu
v, - khoang cdch tir tim ¢t thep hang i dén ddy dam.

1.2.7. Tinh duy¢t theo cdc trang thai gioi han va cic budce con lai

Tham kh#o <dc néi dung tuong ing trong Gido trinh Cau Bé tong, Tiéu chuin va Cac
Vi du tinh todn. Trong qué trinh tinh duyét né€u khong dat phai hay doi vé cau tao nhu

tang luong cot thép DU v cot thép thuong, thay doi chiéu cao dam...
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13S0 DO TINH TOAN THIET KE

bé xay dung chuong trinh thiét k€ can xay dung sg d6 tinh todn day du, chat ché va
hop ly. Sau day ta hay xét so d6 tinh toan mét cau dam I lién hop BTCT DUL nhip gian
don theo tiéu chuan 22TCN 272-05:

1.3.1. Cac budée thiét ké chinh

dc dinh dac trung vat liéu cda cdu, bd tri mat cdt ngang két ciu nhlp
chon khodng CdCh va chiéu cao dam hinh dang, kich thude mat cat
dam. bo tri cot thép, cdc kicu goi cdu, kieu ket cdu ma try va nén

Y

Gia dinh chiéu day ban mat cdu dua trén khoang céch t6 hop dam va
bé rong ban cdnh trén cua dam.

et
Y
r Phan tich d4m bién vii dam giira, xdc dinh dam can kiém todn Xét lai chiéu day
ban mat cau

T

\

/ Gia dinh chiéu day cua ban phu Sai
hop vGi khodng cach dam va chicu

rong cua ban canh trén dam.

Ding

Thiét k€ ban mat cau

i
Thiét ké kiém todan dim cdu chiu mémen va luc cit

\
Thiét ké gor Au

i
Thiét k€ mo v mdéng mo

Y
Thiét ké try vi: ndng tru

Y

Két thuc



1.3.2. Thiét ké ban mat cau

Gid dinh chiéu day 16p ban mat ciu trén co s& khoang cach dam
va bé rong cua cinh trén dim

Xdc dinh vi tri mat cat téi han déi véi momen am dua trén
chiéu rong cinh trén dam. (TCN 4.6.2.1.6)

Y

Xéc dinh mo men duong va am do hoat tai (A4)

1

Xac dinh m6 men duong va am do tinh tai

Y
Xac dinh md men da nhan hé s6 (TCN 3.4)

Y
Thiét ké cot thép chi chiu uén  (TCN 5.7.3)

Xdc dinh su phan bo cua cot thép doc (TCN 9.7.3.2)

'
DI vt ban mat trén cic dam lién tyc:
| Dam thép: - Xiic dinh dién tiche ta cot thép doc trong ban mit trong viing mé men am
| ctia 16 hop dam (TCN 6.10.3.7)
Nhip be tong gian don dat lién tuc cho hoat tdi: - Xdc dinh cot thép doc ban & khu vuc
(ru trung gian trong ldc thiét k€' to hop dam (TCN 5.14.1.2.7b)

Xdc dinh chi¢u rong dai cho phan cdnh hing hodc phan khdc (TCN 3.6.1.3.4)

Xdc dinh h¢ s¢ khang i trong cta lan can v mo men khing go chan tai mai 1ay
cua chang (TCN 13.3)

Y

Xic dinh cot thép cdnh hing chiu va xe véi lan can cong tinh tai (TH1 va TH2 cua TCN 13.4.1

)

Y

| Xac dinh cot thép canh hang chiu tinh tai ¢cong hoat tai

[ Xidce dinh cat thép cdanh hang chiu va xe véi lan can cong tinh tai (THI1, TH2 hay TH3)

/
Bo tri chi tict cot thép

T

Két thuc

()
n



1.3.3. Tong quan thiét ké phan trén

Day la budc co ban trong hé théng so d6 nay. So d6 chi tiét nhu sau:

/

Gia dinh kich thud- dani i:¢n co s& chiéu dai nhip va khoang cdch dam

l‘_______ L

Xac dinh tinh tai khi chua lién hgp (ddm, vit dam va ban mit cau)
cho dam bién va dam giira

' _

Xdc dinh tinh tai Lién hop (cdc lan can, cdc tién ich va 1Gp phu)
cho dam bién, dam giira

Y

Xdc dinh hé s6 phan bo hoat tai cho dam bién. dam giira

'

Xdc dinh hi¢v tmg luc chua nhan va dinhan hé s6

Y

Xdc dinh dam ki¢m toan (ddm bién hoac dim gitra) va tiép tuc thict k€ dam nay

A
Xac dinh mat mat dng suat tic thol va theo thor gian

Thiét k& chang udn theo trang thai gidi han su dung J
Y B
Thiét k& chéng uon theo trang thai gidi han cudng do
y
Thiél ké chiu cat theo trang .hdi gidi han cuong do
Y o
[ Kiém tra ¢6t dai va ¢6t thép doc chiu lue car bo sung

s

Lua chon lai kich
—— — - » thudc Jdam hay that
doi b tri ¢ot thép

Kiém tra dam ¢6 dat
hay khong, thiét ké
cé tiét kiem khong?

{ K ét thuc
\’_‘\—/
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1.3.4. Tinh toan hé so phan bo hoat tai

y
Xéc dinh kiéu cta miit cat ngang két cdu nhip
Bang TCN 4.6.2.2.1-1

Y
Xac dinh tham so do cimg doc Kg (TCN 4.6.2.2.1)

Y

Da&i v6i cédc cau chéo, xédc dinh hé s§ diéu chinh chéo cho moémen
(néu dugc su cho phép ctia cht dau tn) (TCN 4.6.2.2.2.c va TCN 4,6.2.2.3.¢c)

Y

Xdc dinh ¢dc hé s6 phan bd hoat tai cho momen doi vaidam gitta véi moét 1an xe
va nhiéu 1an x¢ (TCN 4.6.2.2.2.b)

Y

Xdc dinh cic hé 6 phan bd hoat tai cho luc cat doi véi dam gita v6i mot lan xe va
nhiéu lan xe (TCN 4.6.2.2.3.a)

[ o—

Pua vao hé sa diéu chinh chéo
B T

Xdc dinh céc hé s6 phan bd khong ché (gid tri max) cho mémen va lyc cit

doi véi dim giita va dam bién

Chia h¢ s6 phan b& mot 1an xe cho hé s6 lan dé xé4c dinh hé s6 phan b6 tinh moi

Y
Quay lai tinh todn hé s6 phan bé tai trong cho dam bién, sir dung (TCN 4.6.2.2.2.d)
d6i voi momen va (TCN 4.6.2.2.3.b) d6i véi luc cat

Kiém tra bd sung cho ddm bién déi véi ciu ¢é cdc dam ndi ciing

Y

K¢t thue



1.3.5. Tinh to4n tir bién va co ngét

Tinh hé s6 tir bién, y(t. t ) cho dam ¢ thot diém ban mat cau
chua dinh hmh theo (TCN 5.4.2.3.2)

Y

| Tinh hé so tir bién, y(t, t) cho dam ¢ thot diém dé ban mat cau
] theo (TCN 5.4.2.3.2)

\

Tinh géc nghiéng ing suét nén chéo, 0

]
|

Y

Tinh tdc dong tir bién do DUL cudi cling, két luan tac dong

Tinh tir bién do tinh tai cudi cung, két luan tdc dong

'

Xdc dinh hiéu &ng tir bién cubi cing

Y

Tinh tng sudt do co ngdt trong ddm & thi d.ém ban mit ¢au
chua dinh hinh theo TCN 5.4.2 3.3

J

Tinh he somg suat do co ngdt trong dam ¢ thai diém
d6 ban mat cdu theo TCN 5.4.2.3.3

\i

Phan tich dam dai véi tdc dong co ngdt cubi clng,
két luan vé tdc dong

A

Tinh toin hé s6 diéu chinh co ngdt

Tinh todn mémen do co ngdt cudi cung

)

Két thic



1.3.6. Tinh toan mat mat rng suat truée

Xdc dinh gidi han ing sudt cho cdc bé thép DUL trude khi truyén luc (TCN 5.9.3)

Xdc dinh mat mat tie thoi (TCN 5.9.5.2) cho cdu kién du img luc kéo trude,
do co ngin dan hoéi (TCN 5.9.5.2.3a)

Lua chon phuong ph ip udc tinh
gan ding t6ng mat mat hoac phuong
phdp tinh chinh xdc theo thoi gian

UJac ainn

Tinh chinh xac

Tinh todn 16ng mat mat Xic dinh mat mét do co ngdt
theo thoi gian (TCN 5.9.5.3) (TCN 5.9.54.2)
o Y

Xdac dinh mat mat do ti bién

Y Y
Xac dinh mat mét do tu ching Xdc dinh méit mat do ty chiing
luc truyén tuc (TCN 5.9.5.4.4b) sau khi truyén luc (TCN 5.9.5.4.4b)
r .
Xdc dinh mdt mat theo thoi gian Xidc dinh toan bo mat mat theo thoi gian
sau truyén luc bang tong mat mat sau truyén luc cong mat mét do tir bién,
trir i mat mat do tu ching co ngot va mat mit do tu chung
Y

Xdc dinh Ung sudl trong tao thép ngay
sau khi truyén luc bang tng suat trude
khi truyén luc trir di mat mat tic thoi

Y
Xdc dinh tng sudt cudi cung trong tao thép

bing (mg sudl ngay trudge khi truyén luc
cong voi tong mat mat tie thdi va mit mat

theo thoi gian
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Thiét ké ddm kiém tra (dam gilra hoac dim bién)

!

E'c dinh gidi han dng sudt chiu nén va chiu kéo lic truyén luc

Y

Xdc dinh gidi han Gng suat chiu nén vi chiu kéo cudi cung

r

Tinh img suit ban diu do mé men theo TTGH SD
¢ thé trén va dudi dam DUL

{

Tinh ung sudt cudi cung do md men theo TTGH SD
¢ thd trén va dudi dam DUL

Thay déi kich thude dam
hoac ba tri lai cot thép

Ung suat theo TTGH SD ¢6 Sai

[}

nam trong pham vi gidi han suat

bing

Thiét k& cot thép doc 6 thé trén dam

Y

Tinh mé men khidng udn da nhin hé s6 M,
tal v tri ¢6 mémen 16n nhat (TCN 5.7.3.1)

40

Kiém tra site khiang danh dinh
ing vdi gid ri momen da
nhin hé s& lan nhit

Kiem tra luong cot thép
o1 da, 101 thiéu

.

Thay doi kich thudc dan
hoac bo i fai ¢ot thép

Thay doi kich thude dim

hoac ba i Tan ¢ot thép




‘Triet ké chong uon: (ticp)

Kiém tra momen 4m tai tru trung gian (néu cd)

Y

Kiém tra mod men khang so véi momen da
nhan hé s6 16n nhit tai diém téi han vé momen am (néu co)

i

Kiém tra n(t trong viing chiu momen am (TCN 5.5.2)

\

_

Kiem tra lién k€t momen & tru ciu (g0i trung gian) (néu cd)

Kiém tra moi trong thép du ang lue (TCN 5.5.3)

Y

Tinh do vong ngugc yeéu ciu cua dam
d¢é xdc dinh cao d6 gon cau

Y

Xdc dinh chieu day vit cinh dam

— el

Y

Tinh do vong nguoc yéu cau cua dam
dc tinh kha nang lin ciua ciu

Y _,,__
|

Kiém tra do vong do hoat 1ai (TUN 2.5.2.6.2)
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1.3.8. Thiét ké chong xoan

Xac dinh b, va d, theo cong thire I'CN 5.8.2.9

Tinh V,

'

Tinh ty 1& ing sudt cit truot, v/ f,

'

Néu mat cit nim trong pham vi chiéu dai truyén luc
cua tao thép bat ky, tinh gid tri trung binh hitu hiéu cua f

Y

NE&u mit cit nam trong pham vi chiéu dai phat trién luc
cua thanh thép DUL bat ky. tinh gia tri hitu hiéu cua A,

'

Gia dinh géc nghiéng nift do luc cit 6

Tinh g, (va F_néu can) su dung cong thic (TCN 5.5.8.3.4.2 -1)

I

Kiém tra gia tri 8 16n hon
gid tri xac dinb théong qua g, ?

Kiem tra gid tri gia dinh cla

Su dung gia

tri 0 cudi cung

[

}

cO yud 1dn hodc qua bé ?
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T:i¢1 k& chong xoan (tiép)

@ Sai

‘_— - .

A

Tinh todan lueong c6t thép ngang thoa min V < 6.V
theo cong thic TCN 5.8.3.3

§ \
Kiém tra luong ¢t thép ngang 161 da, 161 thiéu theo
TCN 5.8.2.5vaTCN 5.8.2.7

1§

/ \\
Kiém tra cot thép doc da chiu ing sudt kéo?

Theo cong thie TCN 5.8.3.5

<

Kiém tra sttc khdng n¢
(TCN 5.10.10.1)

|

o T Diing
Lua chon gid try cua O va §§ tuong
ing voi g,, bang TCN 5.8.3.4.2-1

Kiém tra kha nang giam bot
c6t thép doc (do kha ndng chiu cit
du thura) theo cong thic
TCN 5.8.3.5-1

N

\ Ba tri thém cét thép doc

Ki¢m tra ¢t thép bo gitt
(TCM 5 10.10 2)

Ki¢m tra su ¢at truot tai gida ddm
va ban mat cau (TCN 5.8.4)

~

i
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Chuong 2
THIET KE BAN MAT CAU VA DAM NGANG

2.1. THIET KE BAN MAT CAU

2.1.1. Phan tich cau tao chon s¢ do6 tinh toin

o Cdc yéu cau vé cdu tao ban mat cau:

+ Chiéu day t6i thiéu cua ban mat cau: Diéu 5.13.1 chi dan cdc yéu cau cau vé ban
mat cau trong phan 5 cua 22TCN 272-05 phai tuan theo cdc quy dinh trong phan 9 cta
22TCN 272-05.

+ Chiéu day t6i thi€u cua ban mat cdu BTCT quy dinh & diéu 9.7.1.1 1& 175 mm
(khong ké 16p hao mon)

+ Khi chon chiéu day ban phai cong thém 16p hao mon 15 mm.

+ Dai véi ban hang cda dam ngoai cing do phai thiét k& chiu tai trong va cham vao
rao chan nén chiéu day ban phai tang thém 25 mm (chiéu day t6i thicu ¢ mat hiang bang
200 mm) (diéu 13.7.3.5.1)

+ Chidu day 161 thiéu cba ban con chon theo ty 1é v6i chiéu dat nhip tinh toan cta ban
dé dam bao yéu cdu vé do cting quy dinh & diéu 2.5.2.6.3-1:

_ S+3000

hmin
30

(mm)

trong dé: S la khau do nhip cua ban

+ Riéng d6i vé6i cdc dam hop va ddm chir T BTCT ddc tai chd yéu cdu chic¢u day ban
canh trén (ban mat cau) phai I6n hor 1/20 lan khoang cach giita cidc nach dam hoac cdc
sudn dam.

« So dé6 tinh todn

+ Xét cdc dai ban ké trén cdc cdu kién d3. Cidc cdu kién do la dam chu hay cdc dim
ngang. Nhip cta dai ban duoc coi 1a song song véi hudng chinh (hudng ¢ khoang cdch
cac gdi d& ngan hon). Cac ban hang chiéu dai hang dugc tinh tir tim sudn dam bién dén
mut hang.

+ Cdc dai ban c6 thé tinh theo hai so d6: So dé ban hing; So d6 ban kieu dam lién tuc
ké trén cdc dam chu .

+ Trong thuc t&€ ban mat cau dugc ké trén ca dam chu va cic dam ngang. Khi khoang
cdch giita cdc dam ngang 16n hon 1,5 1an khoang cdch gitta cdc dam chi thi budng chiu
lre chinh cta ban sé theo phuong ngang cau. Dai ban tuong duong s¢ duge coi ngam tai
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hai dam chu va chiu toan bo luc. Néu ty 1& trén nho hon 1.5 thi phai xét mé hinh ban
gia0 nhau.

+ Luc tac dung Ién cdc so do wy thudc vao cau tao

! I

[ —
I
T\
L—
]
T

] 8

E LI ] -;._] :

: > ! : :

: ; 5 | |

& 2 7Y 1 7y )

Hinh 2-1: Cac so dé tinh todan ban mat can

2.1.2. Nguyen tac tinh toan

 Phuong phdp phan tich:

+ Phuong phap chinh xac

+ Phuong phdp ean ding (thuong dling)

+ Phuong phap kinh nghiém theo diéu 9.7.2 ndi dung chinh quy dinh chi tiét vé kich
thude cau tao, so 13p cot thep, s6 luong cot thép i thiéu, cdp cot thép...Sau khi céc yéu
cau cau tao thoa man co thé khong can tinh todn.

+ Phuong phdp truyén théng (diéu 9.7.3): quy dinh chi¢u day, 16p cot thép... tinh
luong cot thép chinh dé chiu momen sau d6 quy dich phan bo ¢6t thép theo hudng phu
vuong goc v hudng chinh

2.1.3. Thiét ké theo phuong phap gan ding

Su Jduing phuong phap phan tich gan ding dé thiét k€ ban mit cau BTCT diic tai ché
va duc lien khot (DPicu 4.6.2.1.6).

Mo hinh tinh todn cot mat cau nhu cdc dai ban vuong goc vai cac cdu kién ké da.

Khi tinh todn hicu dng luc trong ban, phan tich mot dai rong 1m theo chiéu ngang
ciau. Cdc cau kién ké dugce gia thiét la cung tuyct doi. Ta ¢6 hai so do tinh, phan cdnh
hang & dam bién dugc tinh theo so dé cong son, cic ban mit cau phia trong tinh theo so
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doé dam lién tuc ké trén cdc g6i cing tai vi tri cdc dam chu. Ciing c6 thé st dung so dé
ban ngam tai hai suon dam cht véi dudng 161 phan tich gan ding nhu so d6 ban gian don
ké 2 canh dugc tinh nhu dim gian don sau d6 xét hé s6 diéu chinh cho ngam.

Chiéu rong cta dai ban chiu anh hudng ctia binh xe dugc goi 12 chiéu rong dai bin
tuong duong duge 1y nhu trong bang TCN 4.6.2.1.3-1. D61 v6i cau BTCT:

Ta cé:
+ D61 véi phan hang: E = 1140 + 0,833.x (mm)
+ P61 véi vi tri c6 mémen duong: E+ =660 + 0,55.S (mm)
+ D61 véi vi tri ¢6 moémen am: E-=1220+0,25.S (mm)
trong do:

x - khoang cdch tir tam g&i dén diém dat tai.

S - khoang cach gifra cdc cdu kién d8. Trong cdc cdu ddm thudng 1a khoang cdch gira cdc
dam cha.

E - chiéu rong cta dai tuong duong. Cé thé hiéu 1a chiéu rong anh hudng cla tai trong (1am
phat sinh né1 lyc)

Hinh 2-2: Xdc dinh cliéu rong dai bdn tiemg dicong

Pudng 1ot phan tich mé hinh la xdc dinh luc tdc dong ién dai ban trong duong sau dé
quy vé cac luc tac dong lén dai ban c¢d chiéu rong 1 m theo phuong xdc dinh E. Nhu vay
dua bai todn vé mo hinh phang dé tinh todn noi luc va b tri vat liéu.

2.1.4. Tinh todn noi luc ban hang

Xét cau tao thuc t€ cé thé xay ra 3 truong hop:

+ Ban hang chi chiu tinh tai va ngudi di bo

+ Ban chi c6 tinh tai va tai trong 6t6

+ Ban chiu ca tinh tai, banh xe 6td va nguoi di bo.

Sau day trinh bay trudng hop téng qudt cho truong hop ban hing chiu ca tinh tai,
banh xe 616 va nguoi di bo.

«) Ttnh tai tde dung:

Cic b phan két cau dugc tinh cho Im chi¢u rong ban (phuong doc cau). Hé so vuot
tai tinh tra theo bang 3.4.1-2.
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Bang 3.4.1-2. Hé so ta1 trong cho tai trong thudng xuyén

- I 1 Hé s tai trong i

| T i Loat tai trong Ki hicu Dang tic dong

: i max min
Ol | Trong lugng ban than DC, Phan bo 1.25 0,9
02 | Lancan DC, Tap trung 1.25 0,9
03 GO chin banh xe DC. Tap trung 1.25 0.9
04 | Ldp phu mat cau DwW 1 Phan bo 1.50 0,65

by Hoat wai tac dung

Hoat 1ai tdc dung gdém 14t ca cdc tdi trong duoe quy dinh nhu trong diéu 3.6.1, trong
d6 cde i trong banh xe duge mé hinh hod nhu i trong tap trung hodc tai trong vét ma
chiéu dai doc theo nhip s¢ 1a chiéu dai cuta dien tich tiép xic cua 18p xe v6i mat dudng
duge chi ra trong diéu 3.6.1.2.5, cOong vdi chicu cao cha ban mat cau h, (theo diéu
4.6.2.1.6). Cac dai dugc thiét ké theo Ii thuvet dam co dicn.

D¢ don gian tinh toan nén chon tai trong banh xe duoc mo hinh hod nhu tai trong
tp trung.

Dién tich 1iép xiie ctia banh xe vor mar duong:

- Chiéu rong (ngang cau) b =510 mm

- Chicu dai (doc cau)

[=228x10" + 1+ LM-J P (TCN 3.6.1.2.5-1)

tong do:

¥,- hé sO tai trong cua 610 1y theo
bing 3. 4 .1.1

IM - luc xung kich (%) ldy theo bang
3.6.2.1.1

P - tai trong banh xe

P= P, =145 000/2 il

=72 5000 N
= 72,5 kN (cho xe tai)

= P, =110000/2 = 55000 N = 55.0 kN (cho xe 2 truc)

Hinh 2.3: Phan b6 1di trong bdnh xe
Dién tich phdn bo ciia banh xe lén bé mdt ban:

- Chiéu réng (ngang cau) b + h,

s .- . 1 M )
- Chicu dai (doc cau) 1 =2.28x 107y +( I *W ‘P+ h,
\ /
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Pé thuan lgi cho mo hir'. tinh toan theo so d6 phang, tdc dung cua tai trong banh xe
c6 thé quy vé mot bang tai chiéu dai (b+h,) theo phuong ngang cau c6 cudng do phan

b6 cho 1 m chiéu rong ban:

LL:—-P—— véi E > 1000 mm
(b +h)E

Vi wri tdc dong ciia vdnh xe lén ban hdng: tim bdnh xe cdch mép dd via 300 mm
(3.6.1.3.1).

Khi tinh todn thiét k& ban hang thudng chi bd tri mét 1an xe nén phai nhan thém vai
hé s6 lan xe m =1,2

Theo diéu 3.6.1.3.4 khi chiéu dai hing khong qud 1800 mm =],8 m va co lan can
bang bé tong lién tuc, tai trong clia diy banh xe ngoai cung dugc thay thé bang mot
bang tai phan bd déu ¢6 cuong do 14,6 N/mm =1460 N/m dat cach bé mat hing 0,3 m.

Tai trong ngang do va xe vao rao chén trén ban hang tinh theo guy dinh ¢ Phan 13
ctia Tiéu chuan thiét ké

c) Do nguoi di: PL = 3 kPa c6 thé quy vé tai trong rai déu theo phuong ngang luc tap
trung dat & tim 1€ ngudi di.

Céng thirc tinh todn noi luc ban hdng:

Momen tai ngam:

2 2

) L L
M =1n2vQ,= |y, D(:,7‘+y,,l DC, L, +7,,DC; Ly 4 7, Dw—2~‘—+

12
+ my, (LL+ IM)-j’—+myp,PL L,

Luc cat tai ngam:

V=1 [¥, DC, L, +¥, DC, +7,DCy +¥,, DW Ly+m v, (LL+IM) Ly +my,PL |
trong dé:

Yp - he s tai trong cla tinh tai ban than két ciu Ypr = 1,25

Yp2 - hé s di trong cla tinh tai ban than két cdu y,, = 1.5

¥, - hé s6 tai trong cla hoat tai xe y, = 1,75

Ypi - h€ 56 tai trong cita hoat tai ngudi v, =475

m - hé s6 lan chat tai

L, - chiéu dai ban hang

L, - khodng cach tir tim lan can dén ngam

L - khoang céch tir tim dd via hay go chin banh xe dén ngam
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L., - chilu dai phan ¢ 16p phi mat cau
L. - chiéu dai doan phan bd tai trong bdnh xe
L. - khoang cdch tir tim I¢ ngudi di dén ngam.

n - hé s6 diéu chinh tai trong (diéu 1.3.2.1)

2.1.5. Vi du tinh todn noéi luc ban hang theo trang thai giGi han cuong do [

Tinh todn néi luc tai mat cit ngdm cta ban hing cta cdu BTCT mat cat ngang dang
hop ¢6 chiéu dai phan canh hang L = 2,85 m chiu tdc dung déng thoi cla tinh tai, ngudi
d1 bod va tai trong banh xe, kinh thudc nhu hinh 2.4,

2.1.5.1. Tinh tdi tdac dung cho dai ban rong Im theo phuong ngang cdu

» Do trong lugng ban than: chiéu day ban tai dau cong x6n h, = 200 mm = 0.2 m; tai

ngam h, = 550mm = 0,55 m; chiéu day trung binh 0,375 m.

DC, =Imxh xy=10x0,4x2400 =960 kg/m = 9,6 kN/ m.

Do trong luong lan can DC, =1,38 kN (tap trung)

Do g chan banh xe:

DC, =Imxhxbxy=1,0x0.3x0,25x2400 =180kg = 1,80 kN (tap trung)

Do 16p phu mat cau

1,50

W\HH‘Hi 1211122!
‘ L L
| =
A L2
—

Hinh 2.4: Mé hinh tdi trong

tac dung lén canh héng

Cic tham s6 chi yéu:

Chiéu dai (m)
L, Ly | Ly | Ls | Lg
272510975 12,60 (0,85 | 1,85
Tinh tai
DC, DG, DG, DW
9.6 1,38 1,80 2,26
(kN/m) (kN) (kN) (kN/m)
Hoat tai
ILL PL
51,26 (kN/m) 4 5kN
Hé 06 tai trong
Yn Ypl Ypl YpZ
1,75 1,75 1,25 1,50
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Tinh todn theo bang sau:

STT Lép Chiéu day (m) y (kN/m") DW (kN/m)
! Lép pht asphan B 0,05 25 .15
—2 1 Bé tong bao vé -O,-O2 24 0,48 |
3 Chong thamn 0,0 l— 15 0,15
4 Muti luyén 0,02 _ 24 0,48
Céng 0,10 2,26

Vay DW = 2.26 kN/m.

2.1.5.2. Hoat tdi tdc dung cho dai bdan réng Im theo phuong ngang cdu

Do xe tai thiét k& (Design Truck)

Xét mot banh xe nang cla xe tai thi€t ké <6 uoig 'wrone I dit céch mép gd chan banh
xe 300mm = 0,3m; (luu y rang & day dang xét ban hdng) Khcang céch tir tiin banh xe
tét ngadm x = 550mm = 0,55m. Chiéu réng t.€p xlc banh xe b = 510mm = 0.51m; chiéu
day trung binh clia ban mat cdu h, = 375mm = 0,375m.

Chiéu rong dai tuong Juong:

E=1140+0,833 x x = 1140 + 0,833 x 550 = 1598,15mm = 1,59815m > 1,00m

LL=— Py =— 72.5 =51,26 kN/mn

(b+h,)E (0,51+0,375)x1 59815

» Do nguoi di
Chiéu rong 1€ nguoi di 1,50m. Tai trong ngudi di bang 300 kg/in’ = 3 kN/m’. Luc tap
trung do tai trong ngudi di dat tai tim 1é nguo di:
PL=3x1,5 =4,5kN
2.1.5.3. Noi luc tai ngam
Xét h¢ s6 diéu chinh tai trong trudng hop sir dung cdc gid tri cuc dai cha vy,
n = 1
NpMr Ny

<1

trong do:
Ny - tinh déo, truong hop thiét ké thong thuong np = 1,
Tk - tinh du, ban hang khong 6 tinb du np = 1,05.
1, - tAm quan trong, cau trén qidc 18 1, = 1,05;

] ]
n=

- = =0,907<1
NpneM; 1 xL05x1,05
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Momen tal ngam:
] L 12
M = n Yp| DCI_Z—'J"YPI DC2 Lz +YpIDC3 L; +YP2 DW'-2—+

5

+my, (LL+ IM)%HP,PL L -]

52 60°
283 138x2.725+1.8x0.975)+1.50x2.26 x =20

=0.907 {1.25(9.6 x +

52
+ 1.2x1.75x(1+0.25)x 51 75\<0’%—+1,75¥4,5>1,85—]= 115,883 kNm

Luc cat tai ngam:

V=n [Ypa DC, L, +y, DCy +7,DC; +v,, DW L, +my, (I L+ IM) L +myp,PL]

V=1 [ 15 DC\L, +7,,DC; +7,,DC, +7,,DW L, +my, (LL + IM)L; +y, PL]
=0.907 [1.25(9.6x2.85+1.38+ 1.8 )+1.50x2.26x 2.50
+ 1.2x1,75x(1+0.25)x 51,26 x 0,85+ 1,75x 4,5] = 153,499 kN

2 1.6. Tinh toan noi luc ban kiéu dam

2.1.6.1. ['inh toan momen duong

D61 v6i ban cua cdu dam cé thé phan tich nhu mo hinh dai ban lién tuc ké trén céc
dam chu.

P61 véi ban mat ciu cua cdc dam cé
mat cat hinh hop ¢6 thé phan tich theo
mo hinh dai ban ngam 2 dau va tinh
theo phuong phdp gan ding véi duong

//I{ :
N

[6i tinh todn momen duong ¢ mat cai

gitra nhip cua mé hinh bin gian don ke
12

L G

(rén 2 Lo1 %hdp. Tri s6 momen tai mal L 12

cat gilra nhip cua bin 2 ddu ngam xdc

dinh theo ¢ong thic: Hinh 2.5: Sev do don eian hod

+ t)
MU.SL =k Mn.SL

vai: M, 5L - 'momen do ngoai tai gdy ra tar mat cat gitra nhip ban gian don
K - hé ~0 diéu chinh lay bing 0.5
«) Tinh rai wae dung:
Cédc bo phan k&t cau duge tinh cho Im chiéu rong ban (phuong doc cau). Hé $6 tai

trong tinh tra theo bing 3.4.1.2.
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Bang 3.4.1.2

L , Hé s6 vuot tai y

TT Loai tai trong Ki hiéu Dang tac dong P
> 1 <1

Gl | Trong lugng ban thin DC, Phan bo 1,25 0,9 ;
04 | LSp phi mat cdu DwW Phan bo 1,50 0.65

b) Hoat tai tdac dung
Dii ban chiu luc theo phuong ngang céu, chiéu rong cta dai ban tuong duong theo
phuong doc cau tinh theo bang 4.6.2.1.3-1:

D6i v6i vi tri c6 mémen duong: E* = 660 + 0,55.S (mm)

 Tdc dung cua bdnh xe tai thiét ké:

Theo mo hinh tinh todn theo so d6 phidng, tdc dung cua tai trong banh xe c6 thé quy
vé mot bang tai dai (b+ h,)theo phuong ngang cdu cé cudng do phan bs cho 1m chiéu
rong ban:

P

LL=—

(b +h)E véi E > 1000 mm
+ h,

 Tac dung cta banh xe bai tryc: tuy thudc vao ti sé chiéu rong cia dai ban tuong
duong E:
+ Néu E < 1,2 m chi cé | bdnh xe clia xe 2 truc dat trong pham vi chiéu rong cua dai
ban twong duong nén cudng do cua iai trong bang do banh xe gy ra bang:
P

LL = ‘“

+ {

+ Néu E > 1.2 m ¢6 2 bidnh xe cua xe 2 truc dat trong pham vi chi€¢u rong cta dai ban
tuong duong nén cudng do cua tai trong bang do banh xe gay ra bang:

LL _ 721)“!‘ .
(b +h)E
3 : 7
§ _ N e C
~J i [~ N L
N ' & 3 ' #
I | U D SRS L~ > | N VIO
S T P E——
=~ i -~ N " e
~J ] - Y e
3 2 J T g
~ N . e
N “
N e

—

Truémg hop €6 1 38nh cua xe 2 truc udng hop ¢6 Z banh «0a xe 2 1iu

Hinh 2.6: Phdn bo bdanh xe trén ddi mdt cau
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So sdnh chon gid tri I6n cua dp luc banh xe trong céc trudng hop trén dé dua vao tinh
todn thiét ké.

« Tdc dung cua tai trong lan:

bicu 3.6.1.3.3 quy dinh:

+ Khi cdc dai co ban 1a ngang (chiu luc cht yéu theo phuong ngang cdu) cé chiéu dai
nhip tinh todn khéng vuot qua 4600 mm - cdc dai ban ngang phai dugc thiét ké theo cic
banh xe cua truc nang xe tai 145 kN.

+ Khi cdc 44i co ban la ngang c6 chiéu dai nhip tinh todn vuot qua 4600 mm  uc dai
ban ngang phai dugc thiét k&€ theo cac binh xe cua truc nang xe tai 145 ko va tai
trong lan.

+ Khi cdc dai co ban la doc - cdc dai ngang phai duoc thiét ké vai tat ca cdc tai trong
quy dinh trong diéu 3.6.1.2 bao gom ca tai trong lan.

Vi 1 tde dong cua bdanh xe lén ban: tim banh xe cdch mép da via 300 mm va cich
mcép lan 600 mm (3.6.1.3.1). Cin xé dich vi tri truc xe theo phuong ngang ciu dé tim ra
vi tri gay noi luc bat loi nhat nhung chi dugc phép xé dich trong pham vi lan.

Trén hinh vé thé hién cdch xép tai theo phuong ngang cau dé tinh todn mémen duong
tal mat cat gitra nhip cta ban khi ban c6 chiéu dai nhip 16n hon 4600 mm.

Viéc xép vi trf xe bat loi theo phuong ngang ciu dugc phan tich tvong tu nhu trong
muc 1.2.3.1 cta chuong I:

+ Diéu 3.6.1.2.2 quy dinh vé xe tai thiét k€ c6 ghi ro chiéu rong lax xe thi€t k€ 1a
3500 mm.

+ Diéu 3.6.1.1.1 chi dan cdch xac dinh s6 lan xe thiét k& 1a W/3500mm véi W [a
chiéu rong cau. Déng thoi chi dan hai diém déng chi v sau:

- Chiéu rong lan xe thiét k€ ¢ thé nho hon 3500 mm.

- Cau ¢6 chiéu rong tir 6000 + 7000 mm phai thiét k€ véi 2 lan xe, mbi lan bang mot
nua cau.

Nhu vay cé cdc truong hap bé tri s8 lan xe theo phuong ngang cau nhu sau:

* Chiéu rong cau W < 6000 mm: chi ¢6 mot lan xe, chiéu rong chudn cua lan xe thiét
k¢ 12 3500 mm. Tuy nhién vi tri lan xe trén mat cét ngang cé thé xé dich sao cho tao ra
ing luc 16n nhat.

* Chicu rong cau 6000 < W < 7000mm cau ¢é 2 'an xe chiéu rong moi lan la W/2.

* Chiéu rong 7000 < W < 10500mm cau ciing chi ¢6 2 lan xe va chi¢u rong méi lan
[a 3500 mm tinh tir tim ra hai bén, phan du cia chiéu rong cau khong dat tai trong xe.
Nhu vay vdi trudng hop nay vi tri lan xe cling duoc xé dich dé tao ra néi luc cuc dai
trong pham vi lan xe.

* Chi¢u rong W 2 10500mm 13y s& 1an xe 1a phan nguyén ciiy s6 W/3500.



Cau tao ban

. _ 12 L 2
ngam 2 diu

I : I - 1

1800 1200 100
P=(145/2) kN 2 L ” |
(a2 1 i 1 T (9.3/3) kN/m

So do tinh

momen tai mat I Nnnmmnmnnin

cat gita nhip | [A = —
cua dam gian ,,[ 3500 3500

\/’ gah M (gida nhip)

{GELJS_O_Q b MepiangSl, 1800
N

)
So dé tinh todn /Y‘ v“w yyvyyy¥evy 0142022201010 112

Mép da via ,IV

|
don ‘ o
|
I
|

Cong tliic tinh 10dn mémen dicomg tai mdr i goita 1y ban kiéu dam:
Momen tai mat cat gitta nhip dam gian don:
/ ' J o 1
M = n|7,DC, QY +7,,DW QY +my, S(LL +IM) Q) rmv 3 LL Y |
trong do:

Ypi - hés6 tai trong cua tinh tai ban than ket cdu y,, =1.25

Yp2 - h€ 50 tal trong cua tinh tai ban than két cdu y,=1.5

Y, - hé sé1a1 trong cua hoat tar y =175

m - hé sJ laa chat tai

€2y - dién tich phan duong anh huong mémen dudi tic dung caa tinh tai.
D P 2 & 8

O - dien tich phin dudng anh hudng mémen dudi tic dung cita banh xe tai thiét keé.
I . P £ & ng

M - dien tich phan dudng anh hudng momen dudi tic dung clia ti1 trong lan thiét ké.
L C p g g mng ong

LL, - cudong do tai trong lan theo phuong ngang cdu bang (9,3/3) kN/m

Cic tham s6 khac da trinh bay o phan trén.
Momen tai mit cat giga nhip khi »ét 161 hiéu tng ngam tai 2 dau ban:

M. 0.5M)
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2.1.6.2. Tinh toan momen am
Trinh tu tinh todn hoan toan tuong tu nhu tinh todi, mémen duong nhung thay tri s6
chidu rong 4ai ban tuong duong E tinh theo cong thic:
E =1220+0,22.S /mm)
Sau khi tinh dugc momen tai mat cat gitra nhip cia mo hinh dim ban gian don trén 2
g0l khép M7, moémen am tai goi duge suy ra whd adt iGi hé 56 dieu chinh do tinh chat
ngam cua ban:

=-08 M;

£oi
2.1.6.3. Luc cat tai ngam
Luc cit duge xdc dinh theo nguyén 1y co hoc thong thudc. Diém can luu y la khi dat
tai theo phuong ngang cdu dé tao ra hiéu Ung bat loi nhat can thoa man cic quy dinh vé
vi tri tai trong 16i mép da via va mép lan xe thiét k€. Cong thiic tinh todn luc cat:

V= n7,DC, Q) +7,,DW QF +my, ¥ (LL+ IM) QF +my, Y LLQY |

trong do:
Ypi - h€ 56 tai tron,, cua tinh tai ban than két cdu y, = 1,25
7p2 - h€ 50 tai trong cia tinh tai ban than ket cdu y,, = 1,5
¥, - hé so tai trong cta hoat tai y, = 1,75
m - he so lan chat tai
QY dién tich phan dudng anh huong luc cit dudi tac dung clia tinh tai.

Qp  dien tich phan dudng anh hudng luc cat dudi tic dung ctia banh xe tai thiét ké.

T L

Q[\_/ dién tich phan dudng anh hudng luc cat dudi tac dung cua tai trong 1an thiét ke,

LLL, - cudng do tai trong lan theo phuong ngang cdu bang (9,3/3) kN /m.

Céc tham s6 khic da trinh bay o phan trén.

1.2.6.4. Tinh todn ban mdt cau ¢ dau nhip

Cic ban mat cau & dau nhip cé the khong
cd su nang d& cua dam ngang tai dé nén
pham vi anh hudng cua tai trong banh xe bi 7
thu hep dan dén chiéu rong dai ban tuong f

duong giam di. ]
N . J ’ - el 7 )!
Chieu rong cua dai ban tuong duong lay @ B2
theo chi dan ¢ muc 4.6.2.1.4¢c va mo ta trén Hinh 2.7: Bin mdt ciu o din nhip

hinh 2.7, tinh theo cong thic:

E,=a+E/2



2.1.7. Tinh toan ban mat cau khi ¢6 chiéu dai lam viéc theo phuong doc ciu

Can ¢ tinh todn dugc quy dinh & diéu 4.6.2.1.2: Déi véi cdc cau ban va ban bé tong
<ot thép c6 nhip 16n hon 4600 mm va c¢é hudng nhip tinh todn song song v6i huong xe
chay. plit dp dung diéu 4.6.2.3.

Chiéu rong na dai ban tuong duong tinh todn nhu sau:

+ Khi x&p tai mot lan xe:

b =250+0.42,/L,W, (TCN 4.6.2.3-1)
+ Khi xép tai nhiéu lan xe:
\Y
E=2100+0.12 /1., W, S?\]— (TCN 4.6.2.3-2)
L

trong do:

W - chiéu rong ciau (mép 3 mép)

N; - »¢ Jan xe thiét k¢

L, - chiéu dai nhip quy udc, 13y tri s6 nho hon gifra chiéu dai nhip tinh todn cda ban va

18000 mm.

W, - chiéu rong quy udc cua cau, 1ay tri s6 nho gitta chiéu rong thuc t€ ctia cdu (W) va 9 0600 mm.

Dai véi cac dai ban  bién (khi cau khong ¢é 1€ ngudi di hay ¢6 1¢ nguoi di nhung
khong ¢6 g& chan banh xe phia trong), chiéu rong ciia dai ban tuong duong xét nhu chi
dan ¢ dicu 4.6 2.1 .4b.

E, =chiéurong g& chan + 300 + E/2 <1800 mim

2.1.8. Vi du tinh toan noi luc ban chiu luc theo phuong doc cau

Tinh todn néi luc cho ban mat cau cua mot cau day vang ¢é khoang cach gilta céc
dim ngang 12 S = 4800 mm. chiéu day ban 300 mm. Chiéu rdng toan cau (mép 161 mép)
W =16 000 mm

2.1.8.1. Tinh todn chiéu rong dai ban tuong duong

Kiém tra diéu kién cau tao:

~{S+3000) 4800+ 3000
min 30 30

Chicu rong dai bin teong duong

h, =300 mm >h = 260 mm dat yéu cau

+ Vi ddi bién (vi chiéu rong dai ban tuong duong < 1800 mm nén chi c6 the bo tri

mot lan xe:
E = 250+0.42,/L,W, =250+0,42./4800 9000 = 3010 mm

E, = chiéu rong g chin+ 3004 E/2 <1800 mm =250+ 300+ 3010/2 = 20551800 mm
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Cton E, = 1800 min
+ i dai trong:
-~ hi xép tai mot lan xe:

E=250+0,42/L,W, =250+0,42v4800x 9000 = 3010 mm

- <hi x€p tai hai lan xc:

W
E=2100+0,12/L, W, ST\TW:ZIOG+O,12\//4 800x 16000 =3151,6 mm
N

2i.8.2. Tinh tdi tac dung cho dai ban rong 1 theo phuong ngang cdu

T nh roan theo banyg sau.

ST Lop Chiéu day (m) v (T/m") DW (T/m)
Lép phu 0,05 2.3 0,115
2 Bé tong bao ve 7 0,02 2.4 0,048
j Chong thaim 0,0] 1,5 0,015
4 Mui luyén 0,02 2.4 0,048
) Ban bé tong , 0.3 2.4 0,72
\ay DW =226 kN/m
DC = 7.20 kN/m
Plipesn =138 kKN/m, Pgbchfm = [,864 kN/m

21.8.3. Hoat tai tac dung

“ai trong banh xe dugc mo hinh hod nhu tidi trong tap trung (khong quy d6i thanh tai
trorg phan ba). [uy theo chi¢u rong cla dai ban tuong duong dé c6 thé xép mot ddy
bdm xe trén pham vi ddi ban tuong duong.

) Dot vai ddi hién

Chiéu rong dai ban tuong duong E, =1800mm. xép madt lan tai trong.

“11 50 ap luc cua tai trong banh xe 1én dai ban ¢é chiéu rong Im:

— J—

Do xe ta1 (Truck)

Do x¢ tal Do xe 2 truc
{Truck) (Tandem) , -
b e : y 1
P P _ 14577 P o P _ 110 |
2x1.8 2x18 2x 1.8 2%1.8 L E, = 1800 t
=40,278 kN =30,555 kN g 7
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b) Doi vdi dai trong

Chiéu rong dai ban tuong duong tinh todn nhu trén trong ca hai truong hop xép | lan
va 2 lan tai déu di dé xép hai hang bdnh xe theo phuong ngang cdu, (hinh 2.8).

L 1800

2

E, = 3010

Trucng hop xép I lan tai

Tri $6 dp luc cla tai trong banh xe 1én dai ban c6 chiéu rong Im:

E, = 31516

Trucng hop xép 2 lan tdi

fHinh 2.8

Do xe tai (Truck)

Do xe 2 truc (Tandem)

Khi xép tai | lan

Khi xép tai 2 lan

Khi xép tai | lan

Khi xép tai 2 lan

pr_ 2P _ 145
3,01 3,01
= 48.17kN

« 2P 145

P = =
3,01 3,1516

=46,01kN

p* = 2P _ 1O
3,01 3,0l
=36,67kN

pr_ 2P _ 110
3.01 3,156
= 34,90kN

Trudng hop xép tai 1 lan c¢é tri s6 16n hon, mat khdc khi xép tai I lan xe con phai
nhan thém véi hé s6 lan m = 1,2, Nhu vay chon trudng hgp x€&p tai mot lan dé tink todn.

- Tai trong lan thiét ké: (9,3/3,01) kN/m.

- Tai trong ngudi PL = 3,0 kN/m’. Chiéu rong 1é ngudi di 1,5 m vi vay tai trong ngudi
di theo phuong doc cu la 4,5 kN/m

2.1.8.4. Tinh todn noi luc ban phia trong

2.1.84.1.Tinh theo so do bdn ngam

Jcanh.
’ L=4.5
a) Dot vor momen duong M,y (tai
medt cdi giita nhip) lms/z xe truck
- Dién tich dudng anh huong:
2 Xe tandem
0 =0.89Im". 11012 L l 11012
- Do tinh tai: :
0,563 014

Mpe =7, DCo
=1,25x7,2x0,891
=8,019 kNm

dah momen mat cat gitra nhip

Hinh 2.9: Ser do xéprdi doc e
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Mpw = ypzDWoo
=1,50%2,26x0,891 = 3,0205 kNm
- Do xe tai thiét k& (Truck):
M, =my, (P +IM) y,
=1,2x1,75x1,25%x 48,17x(0,563)=71,19 kNm
- Do xe 2 truc (Tandem):
M, =my, (P"+IM)Y y,
=1.2x1,75%x1,25%36,67x(0,563+0,14) = 67,67 kNm
- Do tai trong lan:
M, =my, g‘al—m
9,3
3,01

=1,2x1,75% x0,891= 5,781 kNm

T6 hop mémen tai mat cat giita nhip theo trang thai gidi han cudng do I:
+ Do t6 hop: tinh tai + xe tai thiét k€ + tai trong lan:
Mg, =Mpe +Mpy +M +M |
=8,019+3,0205+71,19+5,781 =88,0105 kNm
+ Do 16 hop: tinh tai + xe 2 truc thiét k€ + tai trong lan:
Mg, =Mpe +Mpy + M, + M|
=8.,019+3,0205+67,67+ 5,781 =84,4905 kNm
Nhu vdy chon 16 hop tinh tai + xe tai thiét k& + tai trong lan dua vao thiét ké.

b) Dot voi momen M., ;. (1ai mdt cdt got)

0i
- Dién tich duong anh hudng: Q
_ 2
®=1,64Im ﬁ( L=45 [
21

- Do tinh tai:

— xe truck
Mpe =7, DC.o 145/2 fuc

=1,25x7,2x1,641
xe tandem
=14,769 kNm 11072 ' ' 11012

Mpw =7,,DWo \F
0,66 043 u

= 29
150%2.26x1.641 dah momen tai mat cat ngam
= 5,563 kNm

Hinh 2.10: S0 do xép tdi doc cau
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- Do xe tai thiét k& (Truck):
M, =my, (P +IM)>y,
=1,2x1,75x1,25x48,17x(0,66) = 83,455 kNm
- Do xe 2 truc (Tandem):
M, =my, (P +IM)} y,
=1,2x1,75x1,25x36,67x(0,66 +0,43) = 104,922 kNm

- Do tai trong lan:

M, =my —
LL ¥n 3.01

9,3

=1,2x1,75 x 1,641 =10,647 kNin

T6 hop momen tai mit cét gilta nhip theo trang thai gi6i han cuong do I:
+ Do t6 hop: tinh tai + xe téi thiét k€ + tai trong lan:
Mysi = Mpe + Mpy + M + M

=14,769+5,563+83,455+10,647 =114,529 kNm

£0i

+ Do t6 hop: tinh tai + xe 2 truc + tai trong lan:
Mmj =Mpc +Mpw + M, + M, |

=14,769 +5,563+104,922 + 10,647 = 144,901 kNm
Nhu vay chon t6 hop tinh tai + xe 2 truc + tai trong lan dua vio thiét ké.

) Dot voi lice cdt, tinh 1ai mdt cdi ngam

L=45

14512 xe truck £ 14502

|

xe tandem
11012 Y ' 11072

0,02

-
m_
o

dah Lyc cat tai ngam

Hinh 2.11: Xép xe tinh lice cat
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- Dién tich dudmg anh hudng:
®=2248 m’
- Do tinh tat:
Vie  1,Co=125x7.2x2,248 =20,232 kN

Vow = 7,,DWo = 1,50x 2,26 x 2,248 = 7,6207 kN

- Do xe tai thiét ké (Truck)

V, =my, (P +IM)>y, =1,2x1,75x1,25x 48,17x (1 + 0,06) = 134,03 kN
- Do xe 2 truc (Tandem):
V, =my, (P +IM)> y, =1.2x1,75x1,25x36,67x (1,0 + 0,81) = 174,228 kN
- Do tai trong lan:

9’31 2,248 = 14,586 kN

Vo= my, S—am: 1,2x1,75x%

To hop luc cit tai mat cat gitia nhip theo trang thai giéi han cudng do I:
+ Do i6 hop: tinh tai + xe tai thiét k€ + tai trong lan:
Vi = Vie + Vow + Y, + V| =20.232+7,6207+134.03 + 14,586 = 176,4507 kN
+ Do 16 hop: tinh 1ai + xe 2 truc + tdi trong lan:
= Voot Vpw +V, + V) =20,232+47,6207+ 174,228 + 14,586 = 216,6407 kN

N
£O1

Nhu vay chon t6 hgp tinh tai + xe 2 truc + tdi trong lan dua vao thiét ké.
Viy néi luc dé kiém toan ban phia trong la:

Tén mat cat M (kNm) [ V (kN)
Mat cat goi 144001 | 216,6407
Mat cit gifta 880105 |

2.1.84.2. Tinh theo so do ban hdang:
«&) DSt vai momen M

- Do inh ta

€oi

2 452
/ 20‘7?_)(3._5

M= DC—)— =3.8025 1.n/m

—

[N

/" 3257
M = DW = = 0.226x

M, = 3.25.P, = 3.25 x 0,138 = 04485 T.m/m

5%

5

=1.193 T.m/m

[B)

M, = (0.375 + 1.625).P, = (0.375 + 1.625) x 0.864 =1,728 T.m/m
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- Do hoat tai nguon:
M, =PLx l,5x(3,25—-1’2—5)=0,3x 1,5x2,5=1,125 T.m/m

Té hop mémen tai mat cit ngam theo trang thdi gi6i han cudng do I:
Mg = 1,75 x (PL+IM) + 1,5DW + 1,25DC
Mg = -11,72 T.m/m
b) Déi vori hee cdt
Vi = 1 x (325DC + Py + 2P,) = 4,206 T/m
Vipw = 3.25 x (0226 = 0,7345 T/m
Vp - 1.5%x0.3=0,45T/m
T6 hop luc cét tai mat cit ngam theo trang thdi gidi han cudng do |:
\% = 1,75(PL + IM) + 1,5DW + 1,25DC
Vv = 7,34 T.m/m

Vay ndi luc dé kiém todn ban hang la:

ngam

rgam

Tén mat cat M (T.m/m) V (T/m)
Mat cit ngam -11,72 7.34

L]

2.1.8.5. Tinh todn cét thép va kiém todn bdn
- Ta tién hanh tinh todn cho 2 tiét dién tai goi va gilta nhip
Chon cot thép ban la @14 mm > f = lt-:—:-i =1,5386 cm’, f, = 4000 kC/cm’.
Mac be tong M400, c6 ] = 400 kG/cm’
2.1.8.5.1. B6'tri cot thép bdn ké 2 canh va kiém todn
- Chon 1dp bé tong bao vé phia trén: S0mm.
- Chon 1dp bé tong bao vé phia dudi: 50mm.
a)\ g1 mdt cdr giita nhip
a.l) Kiém toan mat cét theo diéu kién mémen khang udn
+ M =4.585 Tm/m.
+ Chon 8 thanh thép dé b tri tai mat cat nay =>A_ = 12,3cm’
+ Chon 8 thanh thép dé b6 tri tai ving nén =>A", = 12,3cm’
.- Af, - AL
0.85fB,b,,



trong do:

A, - dién tich cot thép thudng chiu kéo (mm?)

A', - dién tich c&t thép thudng chiu nén (mm?)

f, = 4000 kG/em? - gi6i han chay cla c6t thép chiu kéo

f, = 4000 kG/cm?” - gidi han chay cla c6t thép chiu nén

¢ - khoang cach tir truc trung hoa dén mép chiu nén

B, - he s6 quy doi hinh khdi ing sudt theo diéu 5.7.2.2. ta ¢6
3, =0,85-0,05(40 - 28)/7 = 0,764
=>c¢=0cm

+ Momen khiang uén danh dinh cta mat cat
M, =Af (d% - waJwA: f) (d: - “a)

d. - khoang cdch tir thé ngoai cung chiu nén dén trong tam cot thép chiu kéo.

d, =30-5=25cm.

trong do:

d. - khoang cédch tir thd ngoai cing chiu nén dén trong tam ¢6t thép chiu nén.
d’ =30~25=5cm.
a=Bc=0- chiéu day cta khat ing sudt twong duong.
C4c ki hiéu khdc tuong tu
Vay M, =9.85 T.m/m
+ Momen khdng uén thuc 1€ cta mat cat la:
M =¢M, =985 T.m/m
¢ - h¢ so sirc khang: ¢ = 1.
Vay M =985 > 4,585 T.m => Dat
a.2) Kiém todn ban theo cdc 2idi han cot thép:
a.2.1) Luong cot thép t61 da:
Ham luong thép du ung luc 1a thép khong du tng luc t61 da phai dugc gidi han
sao cho:
di- <042 (TCN 5.7.3.3.1-1)
trong do:
A fd +Afd

d, =-LIF (TCN 5.7.3.3.1-2)
AL HAL
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o day:
¢ - khoang céch tir thé chiu nén ngoai cung dén truc trung hoad (mm), c =0
d. - khoang cach hitu hiéu tuong ung tir thé chiu nén ngoai cing dén trong tam luc kéo cua
cot thép chiu kéo (mm)

Néu Phuong trinb 1 khéng thod mén, mit cét sé bi coi 1a qud nhiéu thép. Mat cét qua
nhiéu thép c6 thé duge dung trong cdc cdu kién du ting luc hay du dng luc mét phan chi
khi phan tich va thuc nghiém chimg 16 ¢6 thé thuc hién duoc do déo day di cla két cdu.
Khéng cho phép cdc mit cat bé tong ¢t thép qua nhiéu thép. Vi muc dich cua diéu quy
dinh nay,-cdc cau kién s€ dugc coi nhu la két cdu bé tong cot thép néu ty 1¢ du dng luc
mot phan, nhu quy dinh trong Diéu 5.5.4.2.1, nho hon 50%.

Vay ta c6 ¢/d, =0 < 0,42 => Thoa man.

a.2.1) Lugng c6t thép t6i thiéu

P6i véi cdc cdu kién khong cé thép du dng luc thi luong cot thép téi thiéu quy dinh &
day cé thé coi 1a thod man néu:

P, 20,03 :—; (TCN 5.7.3.3.2-1)
trong do:

P

f’- cudng do quy dinh cta be tong (MPa)

- ty lé giita thép chiu kéo va dién tich nguyén

min
f, - cudng do chay deo cha thép chiu kéo (MPa)
A 12,3

i = = =0,0041
A, 30.100

003 & =003 20,003
f, 400

Vay Pin > 0,03 ;—‘ => Thoa man

y
b) Vi mdt cdt d ngam
b.1) Kiém todn mat cat theo diéu kién mémen khdng uén
+ M =-8,85 Tm/m.
+ Chon 8 thanh thép dé bg tr tai mat cit nay=> A_= 12,3cm’
+ Chon 8 thanh thép dé b6 tri tai ving nén => A! = 12,3cm’

AL A,

0,858, b,
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+ Moémen khdng uén danh dinh cha mat cat:

M =A.fy(d.—3J—A'. f [d'_-?—]
n 5 s 7 sty § )

trong do:
d, - khoang cdch tir thé ngoai cung chiu nén dén trong tam c6t thép chiu kéo.
d, =30 -5=25cm
d’ - khodng cdch tir thd ngoai cling chiu nén dén trong tam c6t thép chiu nén.
d',=30-25=5cm
a =, ¢ = 0 = chiéu day ciia kh6i ing suft twong duong.
Cac ki hiéu khac twong tu
Vay M, =9,85T.m/m
+ Momen khang udn thuc t€ ciia mat cat a:
M= ¢M, = 9,85T.m/m
¢ - hé s6 sitc khdng: ¢ = 1.
Vay M,=9,85> 8,85 T.m /m => Dat
b.2) Kiém todn theo gi6i han c6t thép: Cot thép & mat cit nay bé tri gidng cot thép &
mat cat giifa nhip nén ciing thoa man diéu kién nay.
b.3) Kiém todn ban theo diéu kién khang cét
Kiém toan theo cong thic:
V<oV,
trong do:
V - luc cat tinh todn.
¢ - hé s6 strc khang cat duge 14y theo bang 5.5.4.2-1,¢=0,9.
V,, - stic khang cat danh dinh dugc tinh theo diéu 5.8.3.3.

Sitc khdng cat danh dinh V, phai duge xdc dinh bang tri s6 nho hon cta:

Vo=V +V i+ V) (TCN 5 8.3.3-1)
V,=025 £ b,d+ V, (TCN 5.8.3.3-2)
trong do: V. =0,083 B/ b,d, (TCN 5.8.3.3-3)

A f d, (cotgh +cotga)sina
_ A,fyd, (cotg0 +cotgo) (TCN 5.8.3.3-4)

S

S
o day:
b, - b¢ rong ban bung hitu hiéu 14y bang bé rong ban bung nhé nhit trong chiéu cao d,, dugc
xdc dinh trong Dizu 5.8.2.7 (mm).
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d, - chiéu cao chiu cat hitu hiéu duoc x4c dinh trong Diéu 5.8.2.7 (mm).

s - cu ly cot thép dai (mm).

B - hé s6 chi kha nang cla bé tong bi niit chéo truyén luc kéo duge quy dinh trong Diéu 5.8.3.4.

0 - géc nghiéng cta ing suit nén chéo dugc xdc dinh trong Diéu 5.8.3.4 (do).

o - géc nghiéng cua c6t thép ngang déi véi truc doc (do).

A, - dién tich c6t thép chiu cét trong cu ly s (mm?).

V,, - thanh phén lyc du dng luc hiiu hiéu trén hudng luc cit tac dung. la duong néu ngugc
chiéu luc cat (N).

Vi ban khong bé tri 6t thép du ting luc nén ta bo qua thanh phan V.

+ C6 b, = 1000 mm.

+ d, = chiéu cao chiu cét hitu hiéu, dugc 14y bang cu ly do thang géc véi truc trung hod

giita hop luc kéo va luc nén do uén, nhung khong can lay it hon tri s6 1én hon cta 0,9 d, hoac
0,72h (mm)

Chon d, max tir 3 gia tri sau: 0,9d, = 0,9 x (300 — 50) =225mm

0,72h =0,72 x 300 = 216 mm
300 - S0 - 50 =200 mm

Vay d, =225 mm

Ta c6 V xdc dinh theo 5.8.3.3-3 la:

V., =025 f b,d, =0,25.40.1000.225= 2250000N = 225T
+ XacdinhpB va
Phuong phép don gian d6i véi nhimg mat cat khéng du ing luc

D6i v6i cdc mat cat bé tong khong du ing luc khong chiu kéo doc truc va cé it nhat

mot lugng c&t thép ngang 161 thiéu quy dinh trong Diéu 5.8.2.5, hodc khi ¢6 téng chi€u
cao thap hon 400 mm, c6 thé dung céc gia tri sau day:
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B=20
0=45°
Ta cd h = 300mm nén  =2,0; 6 = 45°.

+ o =90".

V.= 0,083.2.4/40.1000.225 = 236222, 14N = 23,62T .

V, =23,62 > V= 11,53 => khong phai tinh V nita => Dat vé siic khang cat.
2.1.8.5.2. B6'tri cot thép bdn ké 2 canh va kiém todn

a) Kiém todn bdn theo diéu kién mémen khdng uén
+ M= 11,72 Tm/m.



+ Chon 8 thanh thép ¢14 dé bo trf tai mat cit nay => A_ = 12,3cm’
+ Chon 8 thanh thép ¢8 dé bo tri tai ving nén => A’ = 4,0192cm’
AL -AL
¢=————=1,28cm
0,85t B, b,

+ Momen khang uén danh dinh clia mat cat:
M =Af (dg ——aJ—A: f, (d: - —aj
YUY 2 A .

d, - khoang cdch tir thd ngoai ciing chiu nén dén trong tam cét thép chiu kéo.

d, =50~ 5=45cm

trong 4o:

d', - khoang cdch tir thé ngoai cing chiu nén dén trong tam c6t thép chiu nén.
d',=50-25=25cm
a =f3; ¢ = 0,98 = chiéu day cua khdi ting suat tvong duong.
Cac ki hiéu khac twrong
Vay M, =17,97 T.m/m
+ Momen khang udn thuc t€ ctia mat cat 1a:
M, = oM, =17,97T.m/m
¢ - hié 8O sitc khing: ¢ = |.
Vay M, =1797>11,72 T.m /m => Dat.
b) Kiém 10dn bdn theo gici han cot thép
b.1) Lugng cot thép téi da:
Ham luong thép du ting luc va thép khong du (ng [uc t6i da phai duge gidi han sao cho:

di <0.42 (TCN 5.7.3.3.1-1)
trong dé:
A fd +Afd.
d =i vt (TCN 5.7.3.3.1-2)
Af +Af
psps sty
o day:

¢ - khodang cdch tir the chiu nén ngoai cing dén truc trung hoa (mm), ¢ = 1,28cm.
d. - khoang cdch hitu hi¢u tuong ng tir thd chiu nén ngoii ciing dén trong tam luc kéo cua
cot thep chiv kéo (rmm)
d. =d, =45cm
Vay ta ¢6 ¢/d, = 0.0284 < 0,42 => Thoa man.
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b.2) Luong caét thép t6i thiéu
Dai véi cdc cau kien khong 6 1l:ép dy tmg luc thi luong c6t thép t1 thiéu quy dinh &
day c6 thé coi 1a thoa man néu:
f
P in2003-=% (TCN 5.7.3.3.2-1)
fy
trong do:
P, - ty 1& gilia thép chiu kéo va dién tich nguyén
f - cudng do quy dinh ca bé tong (MPa)
f, - cudng d6 chay déo cla thép chiu kéo (MPa)

_A 123 =0,0034

Pmin -
A, 50x100

0,03 —f~°- =0,03 40 = 0,007
f, 400

y

Vfly Pmin

> 0,03—f-‘;'— => Thoa man
y
c) Kiém todn bdn theo diéu kién khdang cdt
Kiém todn theo cong thifc:
V, 0.V,
trong do:
V, - luc cat tinh todn V|, = 7,34 T.
¢ - hé s siic khang cat duge 14y theo bang 5.5.4.2-1; ¢ =0,9.
V, - sitc khdng cat danh dinh dugc tinh theo diéu 5.8.3.3

Siic khdng cat danh dinh, V phai dugc xdc dinh bang tri s6 nho hon cua;

Vo=V +V, + Vp (TCN 5.8.3.3-1)
V,=025 f b,d+ V, (TCN 5.8.3.3-2)
trong d6: V.= 0,083 B/f. b, d, (TCN 5.8.3.3-3)

A f.d, (cotgh+cotgo)sina
SR Ak s (TCN 5.833-4)

S

S
o day:
b, - bé rong bin bung hitu hiéu 18y bang bé rong ban bung nhd nhét trong chiéu cao d, dugce
xic dinh trong Diéu 5.8.2.7 (mm)
d, - chiéu cao chiu cat hitu hiéu duge xic dinh trong Diéu 5.8 2 7 (mm)

s - cu ly cot thép dai (mm)
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B3 - hé s6 chi kha nang clia bé tong bi nit chéo truyén luc kéo duge quy dinh trong Diéu 5.8.3.4.

0 - gbc nghiéng cta tng sudt nén ~héo duge xac dinh trong Diéu 5.8.3.4 (d9)

o - gbc nghiéng cua cot thép ngang doi véi truc doc (o)

A, - dién tich c6t thép chiu cit trong cu ly s (mm?).

V,, - thanh phan luc dy tng Iuc hitu hiéu trén hudng luc cét tic dung, 1a duong néu ngugc

chiéu luc cat (N)

Vi ban khong bo tri cot thép du ting luc nén ta bd qua thanh phan V.

+ C6 b, = 1000 mm.

+ d, = chiéu cao chiu cat hitu hiéu, dugc 1ay bang cu ly do thang géc véi truc trung
hoa gita hgp luc kéo va luc nén do uén, nhung khong can 1y it hon tri s6 1én hon cua
0,9 d. hoac 0,72h (mm)

Chon d, max tu 3 gia tri sau:

0,9.d. = 0,9 x (500 — 50) = 405mm.
0,72h = 0,72 x 500 = 360 mm.
500 - 50 - 50 = 400 mm.

Vay d, = 405 mm.

Ta c6 V xdc dinh theo 5.8.3.3-3 la:

V. =0250b d =025 x 40 x 1000 x 405 = 4050000N = 405T.

+ Xacdinhpvao

Phuong phdp chung

D61 véi cdc mat cit ¢é cot thép ngang, cdc gid tri 3 va 6 phai 18y theo quy dinh trong
hinh TCN 5.8.3.4.2-1 bang TCN 5.8.3.4.2-1, cdn vGi cdc mat cit khong c6 cot thép
ngang thi ldy theo quy dinh trong hinh TCN 5.8.3.4.2-2 va bang TCN 5.8.3.4.2-2.

Khi dung nhitng bang hoic hinh nay:

Ung sudt cit trong bé tong phai xéc dinh theo:

\%

V= " “d (TCN 5.8.3.4.2-1)
0

Vv

Ung bién trong cot thép & phia chiu kéo do u6n cta cau kién phéi xdc dinh theo:

Mﬁ'— +0,5V, cot¥
g o= <0,002 (TCN 5.8.3.4.2-2)
| E.A,

v=0,2 MPa=> v/{! =0,005
e, =0,001175



Tia biéu d6 ta ¢6: 6 = 37°% B = 2,2.
V. = 0,083.2,2./40.1000.405 = 467719,8N = 46, 78T .
V. =46,78T > V= 7,34T => khong phai tinh V_ niia => Dat vé sic khang cat.

2.2. TINH TOAN DAM NGANG

2.2.1. Gia thuyét tinh toan
- Dam ngang chiu luc rat phidc tap. M6i néi giita ddm doc va ddm ngang ¢6 tinh ngdm
chat, tinh chat nay c¢6 phu thudéc vao do ciing chéng xodn ciia ddm doc. DAm ngang 1am
viéc nhu mot dim hai ddu ngdm chiu uén duéi tic dung cla luc thang ding.
- D€ tinh ddm ngang ta cdn xdc dinh luc tir ban mat cdu truyén xudng.
- Khau do tinh todn ctia ddm ngang la khoang cdch tim giita hai ddm doc.
2.2.2. Tai trong tac dung lén dim ngang
2.2.2.1. Xdc dinh phdn luc tir bdn mdt cdu truyén xuong dam ngang
a) Tinh tdai cua Iop phit va ban mdit cdu:
PE thién vé€ an toan ta gia thi€t méi ddm ngang chiu tinh tai clia ban mat cdu va I6p
phtt mat cau trong 1 khoang dam ngang (khoang cich giita hai ddm ngang L, = 4,5 m).
DCpin =24 %0,3x4,5=3,24T/m
Lép phi 14y trung binh = 10cm c6y =23 T/m’
=>DW=23x0,1x%x4,5=1,035T/m
Tinh tai ban than dam ngang: DCyj=A y=1x0,3x2,4= 0,72 T/m
b) Phan licc truyéin xudng dam ngang de hoat 1ai

Vé dudng anh hudng phén luc truyén xuéng ddm ngang:

{ 35/2 *145/2 xe truck 14502 ‘

11012 {xe 'a“de'"l 11012

Téi trong lan

Hinh 2.12: Xép xe lén duong anh hudng phan luc tinh dam ngang

+ Phan luc do tai trong lan: R, = 9,3/9,8 1w = 9,3/9,81 x 4,5 = 4,266T.

+ Phan luc do day banh xe trick:

70



_145(1+0,04) + 35><O,OJL
2x9 81

Ry =7,757T

+ Phan luc do hang banh xc¢ tandem:
_110(1+0,73)
? 2x9.81

97T

2.2.2.2. Xdc dinh néi luc trong dim ngang

Dam ngang dugc coi nhu ddm hai ddu ngam, vé dudng anh hudng néi luc trong dam

ta x4ac dinh moémen va luc cit trong dam.

a) Dot véi mdt cdt giita nhip
Tai trong xe

ot et s

Téi trong lan

IR

0,94

Hinh 2.13: Xép tdi lén dudng anh hudng mémen tinh dam ngang

+ Dién tich dudng anh hudng: © =2.475.

+ Momen do tinh tai:

- Lép phi: Mpw = 1,035 x 2,475 = 2,562 T.m
- Bén mﬁt Cﬁu: MDCb = 3,24 X 2,475 = 8,019 Tm
- Dim ngang: Mpgg = 0.72 x 2,475 = 1,782 T.m

+ Momen do hoat tai:

Xe truck: tung d6 duong anh hudng dudi cac banh xe:
y,=0,13; y,=0,69; y;=069; y,=0,13
M, = R.Zy, =7,757(0,13 + 0,69).2 = 12,72T.m
- Xe tandem: tung d6 duong anh hudng dudi cac banh xe:
y, =0,13; y,=069; y;=069; y,=0,13
M. =9,7.2(0,13 + 0,691 =159 T.m
Tai trong lan: tung d6 dudng anh huong dudi cic mép lan:

y, =003 y =077, y;=094 y,=0,06
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Zyl 4’266‘0,03+0,77-;O,94+O,06

T6 hop momen tai mat cét giira nhip theo trang thai gidi han cudng do I:
Mge,= L75(LL + IM) + 1,5DW + 1,25DC
M 87,12T.m

> M, - =3,839 T.m

gita™—
b) Poi voi mdt cdt ngam
Tinh moémen:

Tai trong xe

R* ;R R‘ *R

Tai trong lan

R R

1,107

b4
)
o

Butng anh hudng mé men tai mat ¢t ngam
Hinh 2.14: Xép tdi lén duong dnh hudng mémen tai mdt cdt ngam

+ Dién tich dudng anh huéng: o = 4,5562m’

+ Momen do tinh 1ai:

- Lép phu: Mpw = 1,035 x 4,5562 = 4,72 T.m
- Ban mat cau: Mpcp, = 3.24 x 4,5562 = 14,76 T.m
- Dam ngang: Mpeq = 0,72 x 4,5562 = 3,28 T.m

+ Mo6men do hoat tai:
Xe truck: tung do duong anh hudng dudi cac banh xe:
y,=0,88; y,=102; y;=0,76; y,=0,21

M, = R 2y, =7,757(0,88 + 1,02 + 0,76 + 0,21) = 22,26T.m

- Xe tandem: tung d6 dudng anh hudng dudi cc banh xe:

y,=0,88; y,=1,02; y;=0,76; y,=0,21

M. =9,70,88 + 1,02 + 0,76 + 0,21) = 27,84 T.m
Tai trong lan: tung d6 dudng anh hudng dudi cac mép lan:

y, =024; y,=099; y;=0,76; y,=0,21

Zy, 4266 02440.9940.7640.21 o

=> M, =R =
2




T6 hgp momen tai mat cit gilta nhip theo trang thai gidi han cuong do I:
M .= 1,75(LL + IM) + 1,5DW + 1,25DC

ngam™

M, sm= 149,5 T.m

ngam™

Tinh luc cat:

Tai trong xe

S T
I T S e e s e

g - 026 44753
< [an]

Hinh 2.15: Xép tdi lén duong dnh hudng mdt cdt ngam

—ep——

0,925

+ Dién tich dudng dnh hudng: = 3,75m?
+ Luc cét do (inh tai:

- Ldp ph: Vpw =1,035%x3,75=388 T
- Ban mat cau: Voo, =324 x3,75=14,16 T
- Dam ngang: Vg =0,72x3,75=27T

+ Luc cét do hoat tai:
- Xe truck: tung do dudng anh hudng dudi cdc banh xe:
y; =098;y,=0,79; y; =0,4; y, = 0,09
V, =R .2y, =7,757(098 + 0,79 + 0,4 + 0,09) = 17,53T
- Xe tandem: tung do dudng anh hudng dudi cic banh xe:
y; =098;y,=0,79; y;=0,4;y,=0,09
V_=9,7098+0,79+0,4+0,09)=21,92T
Tai trong lan: tung do dudng anh huong dudi cdc mép lan:
y; =098;y,=0,58; y;=0,5; y,=0,01

oM, = RII_ZL:4’266_0,98+0,58+0,5+O,01 4407
2 2
T6 hop luc cét tai mat cat giita nhip theo trang thai giéi han cuong do I:
V, .= 1,75(LL + IM) + 1,5DW + 1,25DC

V,m=1236T

gita™—

gilfa
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2.2.3. B6 tri cot thép va kiém toan dam ngang
- Ta tién hanh tinh todn cho 2 tiét dién tai g6i va giira nhip
- Chon 10 thanh thép ®24 dé bS tri & thg trén.
- Chon 10 thanh thép ®20 dé bé tri & thé dudi.
- Cot thép CT5 c6 f, = 4000 kG/cm®.
- Méc bé tong M400, ¢6 f', = 400 kG/cm®
- Chon 16p bé téng bao vé phia trén: 50mm.
- Chon 18p bé téng bao vé phia duéi: SOmm.
2.2.3.1. Véi mdt cdt giita nhip
a) Kiém 1oan mdt cdi theo diéu kién mémen khdng udn
+M =87,12Tm.
+ Chon 10 thanh thép @ 20 dé€ b6 tri tai mat cit nay => A_= 31, 'cm’
+ Chon 10 thanh thép ® 24 dé bo tri tai ving nén => A'_ = 45,2cm’
B6 tri c6t thép nhu vay nhim thod man kiém todn moémen am tai mat cit ngam.
T of,\ss:fsyf;_—ﬁéstiyw =2 12em
trong do:
A, - dién tich c6t thép thudng chiu kéo (mm’)
A’. - dién tich c6t thép thudng chiu nén (mm?)
f, - 4000 kG/cm’® = gidi han chay ciia c6t thép chiu kéo
f; - 4000 kG/cm* = gidi han chay cla c6t thép chiu nén
¢ - khoang cach tlr truc trung hoa dén mép chiu nén
B, - hé s6 quy d6i hinh khi ting sudt theo diéu 5.7.2.2. ta cé:
B, =0,85 - 0,05(40 — 28)/7 = 0,764
=>c=-2,12cm.

+ Momen khang udn danh dinh cla mat cat:

M, =A\_fy(ds—3)—AL f (d; —EJ
| ) v 2

trong doé:
d, - khoang cach tir thé ngoai cuing chiu nén dén trong tdm c6t thép chiu kéo:
d, =100 - 10=90cm
d', - khoang cich tir thd ngoai cing chiu nén dén trong tam cot thép chiu nén.

d’, =100 - 90 = 10cm.
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a = PB,¢=-1,625cm = chiéu day cia khai tng sudt tuong duong.
C4c ki hiéu khac tuong
Vay M, =945T.m
+ Momen khéng udn thuc t€ clia mit cat la:
M, = 6M, = 94,5T.m
¢ - hé s0 sic khdng: ¢ = 1.
Vay M, =945T.m>M,=87,12 T.m => Dat
b) Kiém todn mdt cdt theo gidi han cét thép |
b.1) Luong cot thép toi da:

Ham luong thép du ung luc va thép khong du ing luc to1 da phai dugc gidi han
sao cho:

di <0,42 (TCN 5.7.3.3.1-1)
trong do:
A Sf Qd +A8f dS
d, =2t 12 (TCN 5.7.3.3.1-2)
At AL
0 day:

¢ - khodng cdch tir thé chiu nén ngoai cling dén truc trung hoa (mm): ¢ = -2,12cm.

d. - khoang cdch hitu hiéu tuong mg tir thd chiu nén ngoai cing dén trong tam luc kéo cha
cot thép chiu kéo (mm): d, = d, = 90cm

Vay ta c6: c/d, = 0,0235 < 0,42 => Thoa méan

b.2) Luong cot thép t61 thiéu |

Ddi vdi cic cdu kién khong c6 thép du ing luc thi lugng c6t thép tdi thi€u quy dinh &
day c6 thé coi 14 thoa man néu:

ff
P_...2003 =X (TCN 5.7.3.3.2-1)
£
trong doé:
Pooin - 1y i€ gilta thép chiu kéo va dién tich nguyén

f.- cudng do quy dinh cta bé tong (MPa)
fy~- cudng do chay déo cua thép chiu kéo (MPa)
A, 31,4

S

min — - = :0,0105
A, 30x100
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0,03 L = 0,03 40 =0,003
f 400

y

Vay P_..>0,03 ;—: => Thod man.
y
2.2.3.2. Voi mdt cdt 0 ngam
a) Kiém todn mdt cdt theo diéu kién momen khdng uén
+M, =-149,5Tm.
+ Chon 10 thanh thép ® 24 dé b6 tr{ tai mat cat nay =>A_ = 45,2cm’
+ Chon 10 thanh thép ® 20 dé b6 trf tai viing nén =>A', = 21 ,4cm’
c= “““—oéé?f;_gf:ii =2,12cm

+ Momen khang uén danh dinh clia mat cét:

M, =Af [ds—i)—A; f! [d: _2)
oy 5 Iy 1 d, ZJ

trong do:
d, - khoang cdch tir thd ngoai cling chiu nén dén trong tam cat thép chiu kéo.
d, =100 - 10 =90cm.
d', - khoang cdch tur thé ngoai cung chiu nén dén trong tdm c6t thép chiu nén.
d'. =100 — 90 =10cm.
a =P, c=1,625cm - chi€u day cia khdi ing suit twong duong.
Céc ki hiéu khac tuong tu
Vay M, =150T.m
+ Mémen khadng uén thuc t€ ctia mat cét 1a:
M, = 6M, =150T.m
¢ - hé so sitc khang:¢ = 1.
Vay M =150 > M, = 149,5 T.m => Dat.
bj Kiém todn mdt cdt theo gici han cot thép
b.1) Luong cot thép toi da:
Ham lugng thép du tng luc va thép khong du tng luc t61 da phai dugc gidi han sao cho:
c

1 <0,42 (TCN 5.7.3.3.1-1)

e
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trong do:

Anfd +Afd,

d = psTps
A T AL

(TCN 5.7.3.3.1-2)

o day:

¢ - khoang cdch tir thd chiu nén ngoai cting dén truc trung hoa (mm): ¢ = 2,12cm.

d. - khoang cdch hiru hiéu tuong wng tir thd chiu nén ngoai ciing dén trong tam luc kéo cla

6t thép chiu kéo (mm): d, = d, = 90cm

Viy ta c6: c/d, =0,0235 <0.42 => Thod man.

b.2) Luong cot thép 161 thiéu

Dai védi céc cdu kién khong c6 thép du tng luc thi lugng c6t thép t6i thiéu quy dinh &
day c6 thé coi la thoa mén néu:

f!
Pin 20,03 = (TCN 5.7.3.3.2-1)
fy
trong dé:
P in - ty 1€ giita thép chiu kéo va dién tich nguyén

f'- cuong d¢ quy dinh cua bé tong (MPa)
f,- cuong do chay déo cia thép chiu kéo (MPa)

\
i = Al B0
A, 30x100

0,03 =003 —2-=0,003
f, 400

f! ,
Viy P..,>0,03 f—'“ => Thoa man.
y

c) Kiém toan mdit cdit theo diéw kién khang ccit

Kiém toan theo cong thic:

trong do:
V, - luc cat tinh todnV , = 123,6T.
¢ - hé s0 sic khing cat duoc 14y theo bang 5.5.4.2-1: ¢ = 0.,9.
V', - stic khang cat danh dinh dugc tinh theo diéu 5.8.3.3.
Stc khdng cat danh dinh V_ phai duge xéc dinh bang tri s6 nho hon cia:

Vo=V 4V 4V, (TCN 5.8.3.3-1)
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V, =025 fbd,+V, (TCN 5.8.3.3-2)

trong do:
V. =0,083 B f; by, (TCN 5.8.3.3-3)
A f d, (cotgh +cotga)sina
v, - 2 (CoBh oo (TCN 5.8.3.3-4)
S
¢ day:

b, - bé rong ban bung hitu hiéu 14y bang bé rong ban bung nho nhét trong chiéu cao d, duoc
xdc dinh trong Diéu 5.8.2.7 (mm).

d, - chiéu cao chiu cat hitu hiéu duge xdc dinh trong Diéu 5.8.2.7 (mm).

s - cu ly c6t thép dai (mm).

B - he s& chi kha nang cla bé tong bi niit chéo truyén luc kéo duge quy dinh trong Diéu 5.8.3.4.

0 - géc nghiéng cha iing sudt nén chéo dugc xdc dinh trong Diéu 5.8.3.4 (do).

o - g6c nghiéng cua c6t thép ngang ddi vai truc doc (d0).

A, - dién tich ¢6t thép chiu cat trong cu ly s (mm?).

V, - thanh phdn lyc du ing luc hitu hiéu trén hudng luc cit tdc dung, 1a duong néu nguoc
chiéu luc cét (N).

Vi ban khong bé tri cot thép du img luc nén ta bd qua thanh phan V.

+ C6 b, = 300 mm.

+ d, = chiéu cao chiu cit hitu hiéu, duge 14y bing cu ly do thang géc véi truc trung

hoa giita hgp luc kéo va luc nén do udn, nhung khong can 14y it hon tri s6 16n hon ctia
0,9 d, hoac 0.72h (mm).
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Chon d, max tur 3 gia tri sau:
0,9d, = 0,9(1000 - 100) = 810mm
0,72h = 0,72 x 1000 = 720 mm
1000 - 100 - 100 = 800 mm
Vay d, =810 mm
Ta cé V xdc dinh theo 5.8.3.3-3 la:
V,; =025f b,d, =0,25 x 40 x 300 x 810 = 2430000N = 243T
+ Xacdinh B vad
Dung bang hoac hinh tra cta tiéu chuan.

Ung suit cit trong bé tong phai xé4c dinh theo:

v (TCN 5.8.3.4.2-1)



Ung bién trong c6t thép & phia chiu kéo do uén cta cdu kién phai xic dinh theo:

% +0,5V, cotb

g =— <0,002 (TCN 5.8.3.4.2-2)

§ E.A,
v=0,56 MPa => v/f =0,1412
e =0,000205
Tra biéu d6 ta c6: 6 =28,8"; p=2,45
V. = 0,083.2,45./40.300.810 = 312521,9N =31,25 T

v - A f,d, (cotgh +cotga)sina

N

s
o =0; 0 =28,8" d, =810mm; f, = 4000 kG/cm’
Chon budc cét dai s = 200mm => A, = 31,4+45,2 = 76,6cm’
=>V, = 2257,7T
=>V., =V, +V, =228895T
Vay V., =min(V,,, V,,) = 243T
=>V, =0,9x243=2187T>V, = 143,6 T => Dat vé siic khang cit.
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Chuong 3

vi DU TINH TOAN THIET KE DAM CHU'I
BE TONG COT THEP DU UNG LUC NHIP GIAN PON

Chuong trinh thi€t k& dam I bé tong c6t thép du ing luc kéo trude. Quy ude st dungg:

+ Nhap s liéu vao cac 6 Xam mau.

+ Di chuyén dén phan tinh duyét néu tat ca cdc muc déu hién "Dat” 1a thiét k€ thoa
man. Néu hién "Khong dat" thi cdn thay déi s6 liéu ddu vao (kich thudc dam, dic trumng
vat liéu...). Tuy nhién néu cdc gid tri ndi luc, ing sudt qua nho so vdi cic gia tri gidi han
thi can thay déi s6 lieu dé c6 mot thiét ké 161 uu.,

+ Mot s6 ky hiéu trong ban tinh MathCad:

-Gan gid tri: =" VD: L :=33m

- Két qua tinh clia chuong trinh thé hién sau d4u '='

VD:L,:=L-203mtwrd6 L, =29.4m

- Trong vi du nay cdc gid tri tai cAc mat cét s& duoc thé hién dudi dang véc to:

VD: cdc mat cét lan luot 1a g6i (x = 0), L/4, L/2, mOmen tuong Ung tai cic mat cat 1a

Mg, M;, M,. Chuong trinh s& thé hi¢n dudi dang:

Om
M()
L
Xme = = Mmc = Ml
4
L M
2
3.1. SO LIEU THIET KE
Chiéu dai toan dam L :=33m
Khoang cdch dau dam dén tim goi: a:=0.4m
Khau do tinh todn: L,:=L-2a L,=322m
Tai trong thiét ké : + Hoat tai HL 93

+ Tai trong nguodi di 3kPa
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Mit x¢ chay: B, :=10.5m

Dar phan cach: B, :=0.25m
Lé nguon di: B, :=1.5m
Lan can: B, :=0.25m
Tong bé rong cau : B:=B,+2B,+2B;+2B, B=145m
Dang ket cau nhip: Cau dam
Dang mat cat : Chir 1
Vat li¢u Két cau: BTCT du ung luc
Cong nghé ché tao: Cang trudc
Cap bé tong : dam chi: f., :=45MPa;
ban mat cau f., :=35MPa
Ty trong bé tong: Y. = 2500kg/m’
Loai cot thép DUL: tao thép Tao 7 sgi xoan dudng kinh - D, := 15.2mm;
Cudng do chiu kéo tiéu chuan: f, := 1860MPa (ASTM A461M)
Thép thudng: G60 f, == 620MPa f, := 420MPa
Quy trinh thiét ké: 22TCN 272 - 05

3.2, THIET KE CAU TAO
3.2.1. Lua chon kich thude mat cat ngang cau
- S6 luong dam chu: N, =6

- Khoing cdch gifta 2 dam chu: S :=2300mm

- Lé nguai di dong mic véi mat cau phan xe chay, va dugc ngan cach véi nhau bang

¢0 phan cach

- Bo uif dam ngang tal cdac vi tri gdi cau, L/4, L/8, L/2 : 5 mat cat

- SO lugng dam ngang : N =(N,-1)-5 N, =25
C . B-(N, -1)S

- Phan canh hang: S, = ( ;‘ ) S, =1.5m

Chicu dav trung binh cta ban: h := 18cm

L.&p be tong atphan: t, :==0.07m

L&p phong nudc: t, :=0.004m
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1/2 MAT CAT TREN GO

112 MAT CAT L2

B1/2

1L
B1/2 B2 B3 B84
1 R

S e e A A T NN NS 270 T raa s s s rrr s s o
7 7 <

Lép BT asphan 7cm
Lép phong nudc 0,4cm

.
| Sk "[ (Nb-1)S .[ Sk L
Van khuon BT duc san
day H6
Hinh 3.1: Mt cdt ngang két cdu nhip

3.2.2. Thiét ké dam chi %
- Chiéu cao ddm chu: H := 140cm e ’f_b4_‘|‘
- Chiéu cao bdu dudi: H, := 18cm i;: (/ 4
- Chiéu cao it dudi: H, :=17cm 1 a2 a a3
- Chiéu cao sudn: H, :=77cm o . /2 b
- Chiéu cao viit trén: H, := 12cm f i
- Chi¢u cao go trén: H; := 12cm I“?:’{ %’l
- Chiéu cao g& trén ciing: Hg := 4cm T kb
- Bé rong bau ddm duéi: b, ;= 6lcm "L & "L
B rong ciia suon b, := 16cm Hinh 3.2: Mdr cdr ngang dém vi tri L/2
- Bé rong ban céanh trén: by := 50cm Ej
- Bé rong g& trén cung: by := 38cm B — 7,7_7_
- Bé rong vit duéi: bs = % /

b =22.5cm o // 7).
- Bé rong viit trén: by := b, ;b7 /

T

be =17cm -1 / j
- Chiéu cao dam lién hop: h:= H + h, Lo l

h=1.58m

Hinh 3.3: Mdt cdr rigang dam vi wi trén goi



3.2.3. Cau tao dam ngang

- Chiéu cao dim ngang:

H,:=H;+H; +H, + H; I
H,=1.18m |
- Bé rong ddm ngang: b, :=20cm [Tim g6i dém
- Chiéu dai dam ngang: 1, := 220cm Hinh 3.4: B6 ri ddu dim |

3.3. TINH TOAN DAC TRUNG HINH HOC DAM I, HE SO PHAN BO TAI TRONG

3.3.1. Tinh dac trung hinh hoc mat cidt dam I chua lién hop

Xét cac mat cét dac trung gom:

y A
+ Mat cét géi: X :=0m
+ Mat cit cich g6i 0.72H (kiém tra lyc cét) x; :=0.72h ;2 :
11 8
+ Mat cat thay déi tiétdien x5 := 1.5m 18T :5 6
~ = Lll
+ Mat cat L/4 Xq 1= e
.y L,
+ Mat cat L/2 Xy = —=
15 4
Lap véc to toa do cac mat cat dac trung: 16 3
X0 0 1 -
1 2
X, 1.138
X, =|x, X..=| 1.5 |m Hinh 3.5: Mdt cdt dém |
mce -’ I8
X 305 chua lién hop
; :
X, 16.1 )
3.3.1.1. Xét mat cat trén géi x,
s N , b, -b,
Bé rong suon: H3:=H2+H3+H4—-b ~(H, +H,)
)
Toa do cic diém da.c trung cla mat cét :
-b b
X, =—t Y, =0 X, =—t Y,:=0
T 1 275, 2
b b b,-b
Xy=— Yy=H X, =2 Y, =H,+H, ~—23
3 5 3 1 4 2 4 | 2 b —b
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b b,-b
X=X, Y=Y, +H,; X, == Y, =Y, +H, 1—2
» | 2 ) ; — b,
b4
X, =X, Y, =Y, +Hq X, =5 Y, =Y,
Xy =Xy Y, = Yy + Hg X ==Xy Y =Yy
X=Xy Yy, =Yy X2 =%y Y=Yy
X|3:-X6 Y'}: Y() Xl_l:'Xﬁ Yl4’: Yg
Xis:=-X, Yis:=Y, X6 =-X3 Y= Y5
-b
Xy :"2_1 Y;:=0
Dién tich mat cat:
l 16 s
Ay=3 Y[ =X, )Y + Y, )] Ag=0.717m’
L -0)
Toa dé trong tam mat cat:
Y = i[(x X )[(Y)3+Y Y, +(Y )’*ﬂ Y, =0.677
= R . . i . O i+ ¢ = ], m
) 6'A(, ~ i 1+1 I | 0
Mémen tinh cua mat doéi véi truc X:
| & ) > ;
v :ZE'Z[(Xi _Xm)"'(Y‘. VY Y (Y ) II S,, = 0.486m"
=0 =
Momen quan tinh doi véi truc X:
[ 18 3 2 ) 1
Ty = 2| KX OO (V)P Y 4 Y Y (Y
i=l)
I, = 0.448m"*

X
Moémen quan tinh dé1 véi truc trung hoa:

I I, = 1197 % 10" mm’

=, Y’ -A,)

dy Xp )

3.3.1.2. Xét mdt cdt bat lot vé luc cdt cach got dv

Bé rong sudn dam clia mat cat nim trong khoang 1 - 1.5m ké tir mat cat goi:
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b(x):=3by =22 (by —by) = 2b,
m

Bé rong sudn tai mat cit X,

by :==Ib; if Om=<x, <Im

b(x,) if Im<sx, <1.5m , =0.406m
b, otherwise
b, = b’
Hy:=H, +Hy+H, - ——*(H, +H,)
| ) ' bl _bz
Toa do cac diém dic trung cua mat cat:
-b b
Xﬂz—j Y, =0 X2:~2—E Y, :=0
b’ b, - b’
Xq-—-b—I Y, :=H, X, == Y, =H,+H, —+—2
2 ’ 2 |~ b,
b b, - b
X, =X, Y=Y, +H X, :7‘ Ye:=Ys+H, — b2
= 1T F2
b,
X, =X, Y, = Y, + H, Xy = Y, =Y,
Z o
X, =X, Y, =Y, +H, X=Xy Yo=Y,
X=Xy Y=Yy Xiz=-Xq Y=Y,
Xz =X Yi3:= Y Xjq 1= -X; Y=Y
X o= _bl Y. =0
17T 17 =
Dién tich mat cit:
l(”‘ 7
A, ::;i SN =X Y =Y, )] A, =0.626m’
Toa do trong tam mat ¢it;
| O 2 27
Ve S =X [T Y Y ey T Y =067
o ()'.‘\1 l'“q,“)" - 3



SO

Mémen tinh cta mat doi véi truc X:

S :=—é-§[(xi —Xm)'[(Yi ) 4 Y- Y., +(Y‘+‘)2]]

1=(0)

S,; =0.19m’

Mo6men quén tinh d6i véi truc X:

1

16
J ==
x| 12 :L;)

], = 0.393m’

[(Xs _xm).[(yi Yy +(Y, ) Y., +Y (Y, ) + (YM)RH

Moémen quan tinh déi véi truc trung hoa:

Ly =0,

_Yfl'Al)

I,, = 1.123 x 10" mm’

3.3.1.3. Xét mdt cdt x,, x;, x,

Toa dé cdc diém dac trung ca mat cat:

.bl

xr b
N :=7 Yl =0 X2 .:El- Y23=O
X-;. —b—l' Y-‘ =H‘ X4 '222‘ Y'4 ::H]+H2
' 2 2
. b,
Xs =X, Y; =Y, +H, X6 :=7‘ Y, = Ys+H,
b,
X, =X, Y, =Y, +H; Xy :=-2—- Y, =Y,
Xy =X, Y, =Y, +Hg X =-Xy4 Y, =Y,
Xy ==Xy Y=Yy Xy =-X; Y=Y,
X5 ==X, Yis=Y, X6 :=-X3 Y=Y,
-b
X7 :‘Tl Y;:=0
Dién tich mat cat:
16
A ::‘;‘[Zl(xl‘Xm)’(YiJ’Ym)]} A =0.413m’
<=0



Toa d5 trong tam mat cat:
L

Y, = aZ;[‘Xi X [ Y Y, Y7 ] Y, =0.636m

Momen tinh cua mat déi véi truc X:
( 16

Som g L[ X=X [ Y, Y+ (Y, ] S, =0.263m’

Momen quén tinh doi véi truc X:

J :=l-§[(x.—x. PO 0 Y+ Y (YD (Y
X 12 = i 141 1 1 1+1 1 1+ 1+l

Mo6men quan tinh d61 véi truc trung hoa:

[dl = (Jxl —YC2 -A) Idz 9.745 x 10" mm?*

3.3.2. Hé s6 Ian
S& lan thiét ké:
B

n,, :=|—-— if B, >7m
3.5m

2 if 6m<B, <7m n,, =3
1 1f B, <6bm

Hé so6 lan:

m,,, =|1.2 if n, =1
I if n,, =2 m,, =0.85
0.85 if n,, =3

"xemlaisolieu"” otherwise

3.3.3. Phan bo hoat tai theo lan déi v6i momen
3.3.3.1. Hé s6 phdn bo hoat tdi déi véi momen trong cdc dam giita
Khoang cich giira trong tam ctia ddm khong lién hop téi trong tam clia ban mat:

hy

¢, =(H-Y.)- 5 eg:0.674m

Ty lé modun gitta dam va ban mat:

Cudng do chiu nén cta bé tong 1am dam: f/, =45MPa
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S8

3

1.5
N N N ) Ao — m [
Médun dan héi cua dam: E pum = 0.043-[}/C —gj Vi MPa

E 4., = 3.606 x 10° MPa

Cuodng do chiu nén cta bétong tam ban mat: f, :=35 MPa

3 1.5
o = 0.043 [y ’E—J Jf,MPa
g

Maédun dan héi cua ban mat: E

E....=3.18 x 10° MPa

chan
n:=—E—“d"’—m n=1.134
Ecban
Tham s6 d6 cting doc: K, :=n-(Id+A-e§) K, =3.234 > 10" mm*

Véi dam chit I, hé s6 phan bd ngang dugc tinh theo coéng thic sau:
V&i mot lan thiét k€ chiu tai:

S S K,
=006+ ——— o — . £ =0.432
Smy! (4300mmj {L J (L”h:] Sme!

1t

Hai hoac nhiéu [an thiét ké& chiu tai:

0.6 0.2 0.1
S S K,
L=0075+ —>—| 2] | e L =0617
Smy2 (2900mm} (L ] (L h3] Em2

It u-s

Phanivi dp dung.
Chon gid tri cuc dai lam phan b6 hé s6 momen thiét ké cua cac dam gilta:

gmg = max(gmgl’ gmg2) gmg =0.617

Kiém tra hé s6 phan b6 thoa man tiéu chuan 22TCN 272-05 d6i véi pham vi dp dung:

By = S «(S21100mm)-(S £4900mm)

h, < (h; 2110mm)-(h;, £300mm)

L, « (L, 26000mm)-(L, <73000mm)
N, « N, =24

Bme I S-hy LN,

"Khong nam trong pham vi ap dung" otherwise

8m, = 0.617



3.3.3.2. Hé s6 phdn bo hoat tdi doi véi momen cua dim bién

- Mot lan thiét ké chiu tdi: dung phuong phép don bay.

5 3000 L p\
600, 1800 .

1 1 /
B
84L i, 83 L2 $ $\ Xe thiét ké
T 7
% § N\ !
Pl AN AN /N
150 ¢ Sy S | Taitrong lan
g |
L *2 1
Y5
1 U/
y4
Y, £
yl

Hinh 3.6: So dé tinh theo phuong phap don bdy cho dam bién

Phuong trinh tung do duong anh huong: y  (x) :=%
Mot lan thiét kéhé s6 lan= 1.2
Y1 = Yan(S+ S — By) Y2 = Yao(S+ S — By~ By)
Y= Y8+ S = By~ By = By) Y4 = Yap(S+ S = By = By - B, - 0.6m)
ys =0 if SSB;+B,+B,-S, +2.4m
'Y (S+S, —B; -B; =B, —2.4m) otherwise y; =0
V&1 xe tai thiét ké:
1
EHLI 3:1-2'5'(Y4+)’5) gy =0.313
Véi tai trong ngudi di:
1.2 1
o) = —=(y, +y,)-B =1.461
gpLi B, 2 (Y, +¥2) B, 8pL1

Vi tai trong lan: thién vé an toan coi tai trong 1an theo phuong ngang ciu la tai trong
tap trung:
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1.2 1
Lunl:=~_'_y3'(S+Sk“B4"B3"’B2) g[‘im|=O.282

3m 2

- Hai hodc nhiéu lan thiét ké
Khoang cach giita tim ban bung phia ngoai cia ddm bién va mép trong bé via hoac

lan can chan xe:

dC = Sk - B4 - B3 - Bz de = ‘O,Sm
= 4077+ d. =(0.365
8mb2 = Bmy | V- 2800mm Bmb2 =Y.
Pham vi ap dung:
g =|d, «(d, 2-300mm)-(d, £1700mm)
8mp2 i d,
"Khong nam trong pham viapdung" otherwise
g, = Khong nam trong pham vi ap dung”
BmbHL = [MAX (B> Bt f 8 = Bruba
gy, Otherwise gmonL = 0.313
Embian -~ max(gmb’gLanl) if 8mb = Bmb2
8. Otherwise 8blan = 0-282
BmbpL = |MaX(8ys8pLt) I Erp = B2
gopL = 1.461

gp, Otherwise

3.3.4. Hé s6 phan bo hoat tai theo lan déi véi luc cit

3.3.4.1. Hé 56 phdn bé hoat tdi doi véi luc cdt trong cdc dam doc giita

- V61 mot lan thiét ké chiu tai:

S
4 =036+ —— .., =0.663
Sl 7600mm Sw
- V6i hai hoac nhiéu lan thiét k€ chiu tai:
2.0
S S
=02+ - .., =0.793
Svi 3600mm [10700mm) Bve2

Pham vi dp dung:
Gia tri cuc dai duge chon cho su phan bo hé s& luc cét thiét ké cua cdc dam gida:
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Kiém tra hé s6 phan bd thoa man tiéu chuan 22TCN 272-05 déi véi pham vi 4p dung:

By = S« (§21100mm)- (S <£4900mm)

hy « (f; 2110mm) - (h, £300mm)

L, « (L, 26000mm)-(L, <73000mm) 8y, =0.793
N, « N, 24

g, if S-hi-L,-N,

"Khong nam trong pham viapdung  otherwise

3.3.4.2. Hé s6 phdn bé hoat tai déi voi luc cat cua dam doc bién
- Mot lan thiét ké chiu tai : Dung phuong phap don bay.
Pa tinh trong phan trén:

g =0.313

gp, = 1.461

21 = 0.282

- Hai hoac nhiéu lan thiét ké chiu tai:

d
=g 06— ) =0.343
Bvbz = By ( 3000mm] Eub2

Phami v ap diung:
Kiém tra hé sé phan bd thoa man tiéu chuan 22 TCN-272-05 doi véi pham vi dp dung:

g., =|d, «(d, 2-300mm) (d, £]700mm)

Ein: if dc
"' Khong nam trong pham viapdung” otherwise
g.4, = "Khong nam trong pham vi ap dung”
Chon gid tri cuc dai lam hé s6 phan bo luc cit thiét k€ cta cic dam bién:

goonL = (Max(ge, . g if g = 24

gy, Otherwise gy =0.313

g\‘hhn = max(g\'h‘gLunl) lf g\h - g\b?

2. otherwise 8o = 0.282

goppL = imax(g., 8p ) By = 800

gy, Otherwise g.upL = 1.461




3.3.5. Hé so dieu chinh tai trong

Tacé
Np: | he s6 déo
Np:=1 d6i véi cdc bd phan va lién két thong thudng.
Nk hé s6 du thira
Nr =1 déi v6i mirc du thira thong thudng.
il hé s6 quan trong

n;:=1.05 cau thiét ké la quan trong.

Heé s6 diéu chinh cia tai trong:

nN:=Np-Np-N; n:=n if n>0.95
0.95 otherwise n=1.05

3.4. XAC DINH NOI LUC TAI CAC MAT CAT DAC TRUNG

3.4.1. Xac dinh tinh tai

3.4.1.1. Tinh tai dam chu

+ Xét doan dAm tir dau dam dé€n mit cit thay doi tiét dién
L4y dién tich tiét dién : Ay =0.717m’

Ty trong bé tong dam chu: v, =2.5x10" kg/m’

Trong luong doan dam:

2

A, +A
DC, =7, -[AO (a+1m)+(x, - lm)w—‘l-i—-—]

DC,, = 6.434 x 10'kg
+ Xét doan dam con lai:
Ldy dién tich ti€t dién : A =0.413m”
Trong luong doan dam:
DC, 1= 7. AL, — 2.x,) DC, =3.017x10"kg
+ Tinh tdi ddm chu coi 1a tii trong dai déu trén sudt chiéu dai dam

DC,, = DCyo ~DCy DC,. =1.109%10" kg/m
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3.4.1.2. Tinh tai ban mdt cdu

+ Dam gida:
Apmy 1= S.hy
DCymg = Ye-Apme DCpme = 1.035 x 10" kg/m

+ Dam bién:
v 'S \
Ahmh ::{5+Sk Jhi

DChmh = Yc'Ahmh DChmh = 1192 x 101 kg/m

3.4.1.3. Tinh tai dam ngang

b o).
— .(Hn )n ln)Nn [)C

dn - ¢ dn
b'Ln

DC

= 167961 kg/m

3.4.1.4. Tinh tai van khuon lap ghép
3.4.1.5. Lan can co tay vin

Phan thép ¢6 trong luong: NC, =15 kg/m

Phan be tong ¢6 trong lugng: DC,, = By-hgyy.  (Tinh gan ding)
DC,. =202.5 kg/m
DC, = 187.5 kg/m

Tong: DC,. :=DC, + DG,
- G chan: DC,. =7, Byhp,
3.4.1.6. Trong luong lop phu mdt cdu va tién ich cong cong
t, =0.07m

t, = 4%x10" m

L&p beé tong atphan:
L&p phong nudc:
Tong trong luong 1op phit mat cau:
Cic tién ich (trang thi€t bi trén cau): DW,, := Skg/m

DW := DW, + DW, DW = 407.96 kg/m

DC,, = 192 kg/m

v, = 2400 kg/m’
v, := 1800 kg/m’
DW=ty + 172)S

b6 via cao hyy :=0.3m

bW
DCIC K
i
VV\PVVVVV'VVVV‘VV"VVVVVVVVVV ] Y Y Y ) B
S, JAN A JAN
/1L/
Yoo V1o

Hinh 3.7: Phan bo'tinh tai cho cdac ddm
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- Dam bién:

a _S+5,
ylb ) S y2b y S
DC,, :=DC,. "y DC,, = 323.56 kg/m
DW, S
DW, = | S¢ =By =B, +— |+ DW,
S 2
- Dam doc gitta: DC,, :=0kg/m DW, := DW

3.4.1.7. Tong céng tinh tdi téc dung lén cdc dim doc chi
34.1.7.1. Dam giita
+ Giai doan chua lién hop
DC,, = 1.109x 10" kg/m
+ Giai doan khai thdc: mat cat lién hgp
DC, := DC,y + DCypng + DCyy + DC,cy + DCy
DC, =2.504 x 10* kg/m DW, = 407.96 kg/m
3.4.1.7.2. Dam bién
+ Giai doan chua lién hgp
DC,. = 1.109 x 10" kg/m
+ Giai doan khai thac: mat cét lién hop

DG, :=DC;, + DCypyp, + DCy,, + DC,. + DGy, + Dow

DC, = 3.077 x 10 kg/m DW, = 381.68 kg/m
3.4.2. Hoat tai HL93
3.4.2.1. Xe tdi thiét ké

I

N ‘o - 0,3m dén mép ban canh hi
& @ e himpuncmiin

\ Y y \ Y

4,3m + 9,0m 4,3m \ 1,8m

35
145 kN (14,78T) 145 kN (14,78T) 35kN (3,68T) A0

Hinh 3.8: Cdu tao xe tdi thiét ké




3.4.2.2. Xe haitruc thiét ké

12m [ 18m L
A gl

(11.21T)110kN  110kN(11.21T)

Hinh 3.9: Cdu tao Xe hai truc thiét ké
3.4.2.3. Tdi trong lan

9.3kN/m

(Y v vy vy v v vy v Yy Y v Yovy IR

3.0m

Hinh 3.10: Tdi trong lan

3.4.3. Pudng anh huong mémen va huc cit tai cdc mat cit dac trung
3.4.3.1. Xdc dinh cdc mdt cdt ddc trung
+ Mat cat goi Xo = 0m

+ Mat cét cdch go6i 0.72h (kiém tra luc cat) x, = 1.138m

+ Mat cét thay ddi tiét dién X, = 1.5m
+ Mat cat L/4 , X3 =8.05m
+ Matcat L2 X4 =16.1m
Véc to toa do cdc mat cat dac trung:
0
1.138
Xme =| 1.5 | m
8.05
16.1

3.4.3.2. Xdc dinh duong dnh huong néi luc tai cdc mdt cat
3.4.3.2.1. Plutong trinh duong anh huong
Phuong trinh dudng anh hudng moémen tai mat cat x, nhu sau

Lu — Xy

(-X)

+Tréndoan x =0 = x; : f(X,%,):=
1l



+Tréndoanx = x, = L : f_,(x.xk):zx—k(x—L“)

u
Dudi dang phuong trinh c6 the viet
ymx, x) = | [ (x, x) if 0<x<x
fH(x, x) If x,<x<L,
0 otherwise

Phuong trinh dudng anh hudng luc cat

Trén doan x =0->x; f3(x, xy) == Ex—
tt
Trén doan x>x, = Ly f4(X, X, ) = l—%
t
Dudi dang phuong trinh ¢ thé viét:
yu(x, X)) = f3(x, x,) if 0<x<x;
fix, x ) if x, <x<L,
0 otherwise
I
ka:'_Ln'YM(xk’xk) pay 1
2 X
Dién tich phan dah duong:
] F(x, '
Ovig = 5 Ly =X) Yy (A xy) e 2xx,)

N ) o Buang énh hudng momen mat cat x,
Dién tich phan dah am:

f4(x,xk,‘

1
(DVkuZEXk'f?(xk’Xk) Ee—
' f3(x.x,)
Tong dién tich dudng anh huong: Duong anh hudng lyc cét mat cat x,

Oy = Oygy T Dy,

Hinh 3.11
3.4.3.2.2. Tai mdt cai dédc trimg thir O (mdt cdt gor)

Xk == Xg !

_ 1
Wpmy = _5' Ln “Ym (X, Xy )

YulX. %) 0.5
Oppo = 0 m’

0

0 5 10 15 20 2

%
Buong anh hudng mémen
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1
\
\
\\
\
yylx %) 0
0 5 10 15 20 25 30
X
Pudng anh hudng e cat
]
(DV()d ':El(Lu _Xk)'yv(xk,xk) mv()d = 805m
. 1 ‘
Wy, ‘:E'Xk (X, X ) Wyg, =0
Wy == Oyg T Dyy, wy, =8.05m

3.4.3.2.3. Tai mdt cdr ddc tring thit 1 (cdch goi dv)

Xy = X, X; = 1.138 m
I 2
0 /
0. -
yM(Xr xk) \ /
-1.5
0 5 10 15 20 25 30
‘ X
Buong anh hudng mémen
1 —
\
\'\
\\
yylx %) 0
1
0 5 10 15 20 25 30
X
Buong anh hudng luc cat
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l
Dyig 5=‘2"(Lu X)) Yy (X Xy ) Wyyg =7.217m
1
Dy, ::;xk (X, Xy ) Wy, =-0.02m
Wy = Wy g T Dy, Wy, =7.197m

3.4.3.2.4 Tai mdt cdr ddc tring thit 2 (mdt cdt thay doi tiét dién)

X =Xy X =15m

1
@z =7 Ly Y (i) ®y, = 23.025m’

0
//

Yl x) -1 \/ /’

-2
0 5 10 15 20 25 30
X
Puwomg drnh hudng ménen
1 —
-\
\\
\
Yl ) 0 3
1
0 5 10 15 20 25 30
X
Duong dnh hwong lue cdr
=1L = 6.96
Oy =2 Ly =X Yy (X Xy Wyyg =0.70mM
1
O)Vz.l I=;'Xk 'f](xkqu) (szd :'0-035m

Oy 1= Wy +Wyo, Oy, =6.925m

3.4 3.2.5. Tai mdt cdr ddc trimg thit 3 (mdt cdr L, /4)

X, .=x3; 4 =805m



\ _

YulX %) -5 \///‘
1
0 5 10 15 20 25 30
X
Duing dnh hudng mémen
l 2
1
\
e xd 0 e

-1

0 5 10 15 20 25 30

X
Budng dnh hudng lc cét

1

Wyag = 5'(Ln =X ) Yy (X Xy) Wy3y =3.019m
1

Wyq = Wyqy + Oy, ©y4 = 2.013m

3.4.3.2.6. Tai mdt cdt ddc trung thir 4 (mdt cdt L/2)

X, =Xy X =161m

0
yM(X' Xk) _5 //
0 5 10 15 20 25 30

X
Duong anh hudng mdmen
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Yyl X) 0

I

-1
5 10 15 20 25 30
X
Dudng anh hudng iuce cit
1
Wy = -E-L" Y (X, X ) ®py = 129.605m?
1 }
My 4y :=-2—~(Lu—nxk)~yv(xk,xk) Oy4y =-1.228x10"m
l .
"Wy g, :=5-xk (XL Xx, ) Wy4, =-4.025m
Wy 4= Oygg + Oyyy, Wy, =-4.025m
3.4.3.2.2.7. Véc to dién tich ddh tai cdc mdi cdt ddc tring
W 0 0
Opy 17.668 1.138
Oy =] Oy, Oy =| 23.025 | m* X, =| 1.5
D12 97.204 8.05
Opyg 129.605 16.1
Wy, Wy g Wy
Wy, Wyig Wy
Wy, =] Dya, Wyy = [ Oyag Wy = | Oy,
Wy 3y Wy3g VR
Wy 4, Oyag Byy
0 8.05 8.05
-0.02 217 7.197
wy, =|-0.035 Dy 6.96 oy =| 6.925
-1.006 3.019 2.013
-4.025 -1228x 107 -4.025
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3.4.4. Tinh noi luc do tinh tai tiac dung lén dam giira va dam bién

Cong thic tinh la Iay gid tri tai trong nhan véi dién tich dudng anh hudng tai mat cat

dang xét. Ta ¢6 noi luc tai cic mit cat dic trung biéu dién dudi dang véc to:

3.4.4.1. Mémen do tinh tdi tdc dung lén dam bién

34411 Giai doan chica lién hop

Mpcye 1= DCy-g.0y

34412 Giai doan khai thdc: mdt cdt lién hop

MDCdu =

MDCh =

Mpwy =| 86.183

0
192.176
250.44

1.057x10°
1.41x10°

0
533.082
694.703

2.933x10°
3.91x10°

0
66.132

363.834
485.112

3.4.4.2. Momen tdac dung lén dam giia do tinh tai

3.4.4.2.1. Giui doan chiea lién hop

MDC(ic = DCdC'g'O)M

34422 Giai doan khai thae: mdr car lién hop

M DCde —

192.176
250.44

1.057x10°
1.41x10°

kN.m

kN.m

kN.m

0

kN.m

0
433.876
565.42

2.387x10°
3.183x10°

kN.m
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th\Ng = Dwg.g.(DM

3.4.4.3. Luc cdt cua ddm bién do tinh idi

3.4.4.3.1. Giai doan chita lién hop

Vpede -= DCyc-g-0y

3.4.4.3.2. Giai doan khai thac: mdt cdt lién hop

Vb = DGy-g-ooy

VD“rb = ow.g.ﬂ)v

3.4.4.4. Luc cat dam giita do tinh tdi
3.4.4.4.0. Giai doan chica lién hop

Vipede = DCyc-g-0y

102

VDCdc =

DWb =

VDCdu =

0
70.686
92.117

388.885
518.513

87.559
78.279
75.322
21.89
-43.781

242.882
217.139
208.939
60.72
-121.445

30.131
26.938
25.92
7.533
-15.066

87.559
78.279
75.322
21.89

-43.781

kN.m

kN

kN

kN

kN



P14 > G doan khai thac: mdrt cdt lién hop

197.682
176.73
Vg = DC,g.0y Vo, =| 170.056 | kN
49.421
| -98.844

32.206 )
28.792
Vv 'Ng.g.0y Vowg =| 27.705 | kN
8.051
(-16.103 )

3.4.5. Noi luc do hoat tai tac dung lén dam giira va dam bién
3.4.5.1. Momen do hoat tdi HL93 va PL tdc dung tai cdc mdt cdt dim

D6 v6i cac mat cét dac trung trong pham vi tir gi dén L /2 ta xét 2 truong hop xép
xe bat lgi nhat lén dudng anh hudng momen cla mat cat dé nhu hinh vé sau:

12m 1.2m
TH1 xe 2 truc thist kd THZ I } xe 2 tryc thiét ké
4.3m 4.3m 4 3m 4.3m

a, | l ™ xe i thiét ké % [ ]} etivieke
X Ym2 S]‘Mz EMs

y dah Momen m/c X, \J\Lﬁu dah Momen m/c X,
y . M
Yo M3

Hinh 3.12: Xép xe lén diong anh huong mémen

Noi luc do xe thiét ké sé duge 1ay bang gia tri max cla 2 trudng hop trén.
Mxtk = maX(I\'/lekl’ MxlkZ)

34.5.1.1 Moémen do xe tdi thiét ké
(%) = 145kN-yyy, + 145kN-yy3 + 35KN-Yy 10

uuck
Mue (X) := 145kN--y(x,x) + 145kN--y,, (x + 4.3m, x) + 35kN--yy; (x + 8.6m, x)
M ueko(x) := 145kN--yy, (x,x) + 145kN--yyy (x + 4.3m, x) + 35kN--y\, (x - 4.3m, x)

M{ruck(x) = max(Mtruckl(x)’ Miruck2(x)>
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M

34.5.1.2.

truckx '

M ek (X0)
M o (X))
M ek (X2)
M ek (X3)
M ek (X4)

Momen do xe 2 truc thiét ké

M{andeml(x) = 11Okl\I(YM! + yMZ)
M..ndem1(X) := 110kN: (-yM (X,X)—ypu(X+ O.6m,x))

Mtundcmz(x) =1 IOkN'(yMZ‘ + YMS')

Mlandcm2(x ) :

Mtandcml(x) =

M

‘ tandemx °

M ndem (X))
M undem (X1
Mlandcm (X 2 )
M

tandem (X 3 )

M tandem ( x4 )

max (andcml (X), anndemZ (X))

M

truckx

tandemx

0
323.996

=| 421.724

1.731x10°

2.229x10°

[TOKN: (-yy (x - 0.6-m, X)— y\y (X + 0.6 -m,X))

0
239.098
=! 311.553

1.312x10°
1.738x 10"

kN.m

Vécto momen chica nhdn hé s6'tai cdc mdt cdt do xe thiét ké' gdy ra cé dang nhie sau.

xetk °

3.4.5.1.3.

max (M. (X): M gngem (X))
max (M e (X)) Migndem (X1))
max (M e (X2): Mngem (X2))
M (X3 Mo (X5))
M

truck (xd )’ Mtandcm (X4 ))

max (
max (

Momen gdy ra do tai trong lan

xetk T

0
323.996
421.724

1.731x10°
2.229x%10°

kN.m

Theo 3.6.1.2.4, tai trong lan rai déu suot chieu dai cau va ¢é do 16n nhu sau:

qlun = 93&

Momen do tai trong lan gy ra tai cdc mat cat x4dc dinh bang phuong phdp dudng anh
huong, nhan gia tri cia tai trong lan véi dién tich dudong anh huodng.

Gia tri dién tich dudng anh hudng mémen tai cdc mat cat dac trung duoc tinh sin

G trén
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Véc to dién tich dah tai cdc mat cat dic trung:

0

17.668

23.025

97.204
129.605

Vay, vecto gia tri momen (chua nhan hé s6) do tai trong lan gay ra tai cdc mat cat

nhu sau:

lanx —

0
1.643%10°
2.141x10°
9.04%10°

1.205%10°

34514 Mémen do tdi trong ngudi di gay ra o dam bién

Coi nhu dam bién chiu toan bo tai trong nguoi di
PL := 3000 Pa

Veceto momen cho tai trong nguodi di tac dung 1én dam bién la:

MPLX: = PLB;(DM

0
7.951x 10"
1.036x10°
4.374x10°
5.832x10°

34.5.1.5.T6 hop mémen do hoat tdi (4@ nhdn hé s6 phdn b6 g,,)

+ Tai cde mar cdi ciia ddm bién:

IM :=25%

Nm

Nm

Ml.l‘h = gmbﬂl.,'(1 + IM)M,\'clk + gmblzm‘Mlanx + gmbPL'MPLx

0
1.138
Xme =1 1.3 |'m
8.05
16.1

0
289.225

M, =| 376.716

1.571x10°
2.064x 10"

kN.m
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+ Tai cdc mdt cat cuia dam giita:

IM =25%

MLLg = gmg'(l * IM)Mxelk + gmg'Mlanx

MLLg =

(0

351.249
457.354

1.893x10°
2.463x10°

kN.m

3.4.5.2. Luc cat do hoat tai HL93 va PL

Déi v6i cdc mat cat diac trung trong pham vi tir g6i dén L,/2 trudng hop xép xe bat loi
nhdt 1én dudng anh hudng luc cit clia mat cit d6 thé hién trong hinh vé sau:

tan

o I

1.2m

i

4.3m 4.3m

xe 2 truc thiét ké

-
l l xe tai thiét k&
y

Yva

Hinh 3.13:

\TVW YV;}

3.4.5.2.1. Lic cdt do xe 1di thiét ké

dah lyc cat mic x,

Ve (X) = 145kN.yy, + 145kN.yy 5 + 35kN.yy,
Viuek(X) := 145KkN.yy (X, x) + 145kN.yy(x +4.3m, x) + 35kN.yy(x + 8.6m, X)

ruckx *7

Vi (Xg)
Vtruck (xl)
Vtruck (XZ)
Vlruck (X3)
Vire (X4)

223.789
212.307
208.649
142.539
61.287

vV =

truckx

3.4.5.2.2. Lirc cdit xe hai truc thiét ké

Viandem(X) = TIOKN.(yy +yv7)

v

tandem
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(x) := 1lOkN-(yV(x,x) +yy(x+4.3m, x))

Xép xe lén duong
anh huong luc cat

kN



Viandem (X0) 150.311)
Viandem (X1) 142.538
vanderns “= | Viangem (X2) Vigeme =| 140.062 | kN
Viandem (X3) 95.311
Viandem (X4) 40.309

Vécio liee cdt chita nhdn hé 56 tai cdc mdt cdt do xe thiét ké gdy ra c¢é dang nhut sau:

max (Vi (Xo): Viangem (o)) (223.789

max (Vyuer (X Vignder (X)) 212.307
Vear =] Max (Vi (%5), Viogem (X2) ) V.. =| 208.649 | kN

max (Ve (X2 Vignger (X3)) 142.539

max (Vi (X)) Vigogem (X4)) 61.287 )

3.4.5.2.3. Luc cdt gay ra do tdi trong lén

Luc cat do 1ai trong lan gy ra tai cdc mit cat xdc dinh bang phuong phap dudng anh
huong, nhan gia tri cua g, véi dién tich dudng anh hudng phdn duong (d6i véi cdc mat
cat tir gbi trai dén L,/2):

Gid tri dién tich dudng anh hudng luc cat phan dién tich duong tai cdc mat cat dic
trung duoc tinh san ¢ trén

Véc to dién tich dah tai cac mat céit dac trung:
8.05
7.217

oy =| 696 | m
3.019

-1.228x10*

Vecto gid tri luc cét (chua nhan hé s&) do tai trong 1an gay ra tai cdc mat ct nhu sau:

74.865
67.117
= q[un‘('[)\/d V]unx = 64727 kN
28.074

-1.142x 107

\Y

fany -

3.4.5.24. Lue car do tdi trong ngaoi di gdy ra o dam pién

Coi nhu dam bién cniu toan b tai trong nguoi di: PL =3 x 10" Pa
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Vecto luc cat cho tai trong ngudi di tdc dung 1én dam bién la:
36.225
32.476
Vpx = PL-Bs-0yy Vo, =1 31.32 kN
13.584
-5.527x10™

3.4.5.2.5.T¢ hop luc cat do hoat tdi (dd nhan hé s& phdn bo'g,)

+ Tai cdc mdt cat dam bién:

IM=0.25

Vit = o (1 +# IMV i+ Buptan Vians + Bvorr Vix
161.582 0
149.429 1.138

Vi, =| 145.636 | kKN X..=| 1.5 |m
83.531 8.05
23.981 16.1

+ Tai cdc mdt cdt dam giita:

IM=0.25

Vitg =8y (L IM)V o+ 8upViang
161.582 0
149.429 1.138

Vi, =| 145.636 | kN Xpe = 1.5 | m
83.531 8.05
23.981 16.1

3.4.6. To hop tai trong tai cac mat cat dac trung

Cédc mat cat dac trung bao gom:

+ Mat cat goi L,=322m
Xp=0

+ Mat cat cach g6i dv X, = 1.138m

+ Mat cat thay déi ti€t dién X, = 1.5m

+Matcat L, /4 X5 = 8.05m

+ Matcat L,/2 Xy =16.1m

3.4.6.1. T hop noi luc theo cdc TTGH tai cdc mdt cdat dim giiia
3.4.6.1.1. Trang thai gioi han cuong do |

M(jrn(.’”.' MUCDig = n(l'75MLLg + 1.25MDCg + 1'5MDWg)
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0

0

1.326x10° 1.138
M,cpi, =| 1.728x10" | kKN.m =] 15
7.223x10° 8.05
9.519x10° 16.1)
826.678 ( 0
761.612 1.13%
V,cor, =| 740.999 | kN . 1.5
377.957 8.05
43513 L16.1
3.4.6.1.2. Trang thai gioi han cuong dé 11
Momen: NiuCng = n(OMLLg + 125MDCg + ISMDWg)
0 0
680.793 1.138
M, oz, =| 887.197 | kN.m 1.5
3.745% 10" 8.05
4.994x10* 16.1
310.182 0
277.306 1.138
Vicpa, =| 200833 | kN . 1.5
77 545 8.05
-155.096 16.1
3.4.6.1.3. Trang thdi gici han cuong do HI
Mamen: M cps, = 1(135M, + 1.25-Mpe, + 1.5-Mpy,)
0
1.179x10°
M,cps, = 1.535% 10" | kN.m X =
6.428x 10"

(8.485%10"

1.138
1.5
8.05
16.1
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Vucmg =

3.4.6.1.4. Trang thdi gidi han si dung

708.622
650.913
632.618
309.292
-69.018 )

Mémen.' MUSDg = T]'(]_ 'MLLg + I.MDCg + I'Mvag)

MuSDg =

(0
898.602

4.920%10"

6.472x10°

|
|

1.171x10* | kKN.m

mc

VuSDg =

(536.523

\ -56.933 )
3.4.6.1.5. Trang thdi gici han ddc biét

492.545
4786 |k
232.009

N

0
1.138
1.5
8.05

16.1

1.138
1.5
8.05

16.1

(0
1.138
1.5
8.05

16.1 )

Mémen.' MUDBg = n'(O'SMLLg + 1.25MD(‘g + I'S‘MDWg)

MuDBg =

0
865.199

1.127x10°

4.739x 10"
6.287x10°

11.138

0

1.5
8.05

16.1

uDBy
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457.752
415.679
402.309
163.377
-123.215

kN

0
1.138
1.5
8.05
16.1




3.4.6.2. T6 hop ré. wec theo cdac TTGH tai cdc mat cdt cida ddm bién
3.4.6.2.1 Trang thai gion han cuong do |
Momen: MLICD]h = n(17SMLLb + 125MDCb + I'SMDWb)

0 0
1.335%10° 1.138
Mo =| 1.74x10" | kN.m Xx.=| L5 [m
7.309% 10" 8.05
9.689x 10" 16.1
Litc cat: Vepp =175V p + 1.25 Ve + 1.5 V)
663.146 0
601.998 1.138
Vico, =] 382.662 | kN Xme =1 1.5 | m
245.047 8.05
-139.061 16.1

3.4.6.2.2. Trang thai gici han cuong do I1
M()fné)n.' MuCD2h = n(OMLLh + 125MDCb + ISM])Wb)

0 0
803.829 1.138
M,cpoy =| 1.048x10" | kN.m X .=| 15 |m
4.422x10° 8.05
5.896% 10" 16.1

366.239 0
327.422 1.138

V.cpor =| 315.056 | kN x,.=| 15 |m
91.56 8.05
-183.125 16.1

3.4.6.2.3. Trang thai gici han cuong do 111

0 0
1.214x 10" 1.138

M, cpae = 1.582x10" | kN.m x..=| 1.5 |m
6.649x 10° 8.05
8.822x10" 16.1
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Licc cdr:

595.282

quD3b = T]’(I35’VLLb + 125VDCb + ISVDWb)

0
539.238 1.138
Vicpw =1 321.495 | kN Xme =| 1.5
209.965 8.05
-149.133) 16.1
3.4.6.2.4. Trang thdi gidi han sir dung
Momen: MUSDb = n'(l'MLLb + I.MDCb + I'MDWb)
0 0
932.861 1.138
M, o =| 1.215x10" | kN.m Xme =| 1.5
5.111x10° 8.05
6.782x 10’ 16.1
456.325 0
413.181 1.138
V,sop =| 399.519 | kN Xme =| 1.3
159.373 8.05
-118.157 16.1
3.4.6.2.5. Trang thdi giéi han ddc biét
0 0
955.672 1.138
M, g =| 1.245%10° | KN.m X.=| 15
5.247x10° 8.05
6.98x 107 16.1
451.07 0
405.872 1.138
Voogs =1 391.515 | kN X =1 1.5
135.413 8.05
| -170.535 16.1
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Can cif trén cdc gid tri ndi luc tinh todn thi dam bién 1a dim bat lgi hon nén trong vi
du nay ta s& chon dam bién 1a dam tinh duyét.

max(M,cpp) = 9.689 x 10" kN.m max(M,gp,) = 6.782 x 10* kN.m
max(M,cp;g) = 9-519 x 10" kN.m max(M,gp,) = 6.472x 10° kN.m
max(M, ng,) = 6.98 x 10* kN.m max(M,pg,) = 6 287 x 10" kN.m

3.5. TINH TOAN VA BO TRI COT THEP

3.5.1. Tinh toan dién tich cot thép

- Diing loai tao tu chiing thap D = 15.2 mm tiéu chudn ASTM A416M G270.
- Loai tao thép DUL: 1: Tao thép di khir ting suat du
2: Tao thép c6 doé tu chung thap

Chon loai: 10aips = g
loai, = 1

- Cuting do chiu kéo tiéu chudn: f,, 1.86 x 10° Pa

- Hé s6 quy déi tng sudt: ¢, :=0.9

- Cap ctia thép: 270

- Gid6i han chay (TCN 5.9.4.4.1):
fy =10.85-f,, if loai, =1

— 3
0.90-f,, if loai,, =2 f,=1581 x 10' MPa

- Ung suat trong thép DUL khi kich (TCN 5.9.3.1)

£,:=]0.7-5, if loai, =1 ‘
= 1. 10" MP
0.75-f,, if loai, =2 fp = 1302 .
- Dién tich mot tao cdp: Ay = 140 mm’

- Modun dan hoi cép: E, : =197000 MPa
Bé tong dam cép: f., =45 MPa
MoOmen tinh toan: M, == max(Mycp o Mycpin) M, =9.689 x 10°N.m

(1ay bang moémen tinh todn 1én nhat theo TTGH cudng do)

Poi véi cau kien BTCT chiu uén va chiu kéo DUL thi hé s@ stic khang : ¢ := 1.00



Ta cé:

A, : dién tich mat cat ngang c6t thép DUL.

Apsg: di€n tich mat cat ngang c6t thép DUL tinh theo kinh nghiém.

C6 thé tinh gan ding dién tich c6t thép theo cong thitc kinh nghiém sau:

Mu 3 2
Ay = 0851 .00.H Apgg =4.864 x 10" mm Aps 2 Apgg
: o -0

S6 tao cdp DUL can thiét theo cong thifc trén la: n,, = é& n, = 34.741
ps|
Vay chon : n, =44 tao thép D, =15.2mm
Dién tich thép du tng luc trong dam: Ayi=n. Ay AL =6.16x 10'mm’
Kiém tra di€u kién: A > A,
KETQUA :=| "DAT" if A 2A,
"KHONGDAT" otherwise

KETQUA ="DAT"
3.5.2. B6 tri cot thép DUL
3.5.2.1. B6'tri cot thép DUL tai mdt cdt ngang daim

Tai mat cit gilta dam b6 tri c6t thép DUL nhu sau

Nhom | 6¢15.2
Nhom 1 6¢15.2
43(44
LN 4142
— 39140
o 37138
A 35136
4 23124|25126127|33134| 28{29(3031{32
::::: i 1314151617 1811920121122
X )1 {2314 5]6]7]8]9[10[11]12
51 5x45 16) 6x45 |5 w
61 Hinh 3.14: Bo tri cot thép DUL mdt cdt 112

3.5.2.2. BG'tri cot thép theo phuong doc dim

140

—— Tim g&i dam

Hinh 3.15: B6'tri cot thép theo pluwong doc dam
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Tir b6 trf nhu trén ta ¢6 bang xdc dinh cic yéu td va goc cua cot thép:

bang := Tao s6 L (mm) a (do) Tg(a) Sin(a) cos{a)
1...12 23000 0 0.000 0.000 1.000
13.22 33000 0 0.000 0.000 1.000
23.32 ,_BOOO 0 0.000 0.000 1.000
33, 34 33120.4 6.859 0.120 0.119 0993 |
35,36 33123.30 6.940 0.122 0.121 0.993
37, 38 33126.20 7.021 0.123 0.122 0.993
39, 40 33096.90 5.284 (0.092 0.092 0.996
41, 42 330991 5.345 0.094 0.093 0.996
43,44 33101.4 5.405 0.095 0.094 0.996
Toa do cadc nhém caot thép du tng luc tinh dén ddy dam (mm):
Tdps:= 0 1 2 3 4 5
0 So cap Goi "d," 1.5m "L /4" "Ly/2"
1 12 50 50 50 50 50
2 [0 95 95 95 95 95
3 10 140 140 140 140 140
4 2 1.027x10° 905.64 846.45 70.6 70.6
5 2 1.071x10° 948.61 888.72 103.6 103.6
6 2 1 1ex10t| 991.59 930.99 136.6 136.6
7 21 1.173x10* | 1.08x10"| 1.034x10" 428.53 160.3
8 21 1218x10" | 1.123x10 | 1.077x10° 464.6 193.3
9 2| 1.262x10° | 1.167x10" | 1.12x10° 500.66 226.3
Tinh toa d¢ trong tam c¢6t thép DUL tai cdc mat cat:
+ Mat cat trén goi xq = Om
ypsO = po% ‘ O
S 0 "Goi" 0 "So cap”
s 1= 1S 1 50 I 12
2 95 2 10
3 140 3 10
Y = 4 1.027X103 = 4 2
ps(d ps
5 1.07tx10° 5 2
6 [.116x10° 6 2
7 [.173x10° 7 2
8 1.218%10° 8 2
9 1.262x10° 9 2




Toa do trong tam cét thép DUL tai go6i:

9
[Z(ypsoi s, )J mm
= L= CpsO =379.181 mm

Ny

C

psO
i=1
Khoang cédch tir toa d6 trong tam c6t thép dén thd trén dam I
dy:=H - Cpy do=1.021m
+Matcatdv x,:=1.138m Yo 1= Tdps®?
Toa d¢ trong tam c6t thép DUL:

9
Iiz (ypsli ’ npsi ):t mim
i=1

= Cps1 = 349.59mm

i=1

psl

Khoang céch tir toa do trong tdm c6t thép dén thé trén dam I:
dy :=H-C dy; = 1.05m
+ Mat cat Xy = 1.5m yps2 = pos('”

Toa do trong tam cot thép DUL:
9
Z(ypSZi ’ npsi ) mm
i1
9
2N
i=1

C

ps2 = Cpez = 335.146 mm

Khoang c4ch tir toa do trong tam c6t thép dén thé trén dam I
dp2 = H - CpSQ dP2 = 1.065m

+MatcatL /4  x,=8.05m Yps3 := Tdps®™

Toa dé trong tam c6t thép DUL

9
{Z (ypsf%i ) npsi )jImm
=1

= Cpe3 = 144.527 mm

2y,

=1

C

ps3

Khoang céch tli toa d6 trong tam cot thep dén tho trén dam I:
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dP3 =H - CP\}
+ Mat cat L,/2 X, =16.Im

Toa do trong tam c6t thép DUL tai goi:

Y
Z (y psd, ’ np.\l )} mm
1=l

Y

S

P
=1

C .=

psd

Ch = 107.532 mm

Khoang cach tlr toa do trong tam cot thép dén thé trén dam I:

dy,:=H-C

Toa do cét thép DUL tai cdc mat cat:

Cpvo 0.379"
Cp\] 0.35
C,. =1 Ca C,.=]0335m d,:
Cos 0.145
c., 0.108

d,s = 1.292m
dpo 1.021
dy 1.05
d, d, =|1.065| m
d, 1.255
., 1.292

3.6 DAC TRUNG HINH HOC CUA CAC MAT CAT DAM

3.6.1. Pac trung hinh hoc mat ¢”* tinh doi cua dam chua lién hop

Quy doi thép DUL thanh dién tich A dat i trong tam ddm thép DUL

Chiéu cao dam:
A =4133 x 10" mm’
I, =9.745 x 10" mm*
H=1.4m
Bcic trimg hinh hoc mdr cdt dam I giat doan |
Modun dan héi cua bé tong:
E .. =3.606 x 10" MPa
Modun dan hot cua thép:
E,=1.97 x 10" MPa

He s6 quy doi thép sang bé tong:

cdam

A n, = 5.464

vdum

I, =

E

R
N

He g,
\ |
AN

T
N

H 3
wO"
=
wO'

H

—t

L

o~
LA
b1

Hinh 3.16: Mt cdt dam [ giai doan |

117



Ta c6 dién tich mat cit dam I giai doan 1 tinh déi (tinh ca c6t thép):

Agq = Ape + (0 = 1)-Ap,

€

Moémen tinh cuia tiét dién déi voi ddy dam:
Ay Yo+, =1)-A-C
AYg+(n-1D-A-Cy
A-Y, +(n,-D-A-C,,
A-Y, +(n,-1)-A,-C,,
(AY, +(n,-1)-A, C,

eq:

7.448x 10°
6.537x10°
4.407x10°
4.407x10°
4.407x10°

eq

0
1.138
1.5
8.05

16.1

0.496
0.429
0.272
0.267
0.266

Khoéng céch tir trong tam cua tiét dién chua lién hop dén ddy dam:
1:=0.4

Vee, :

Momen qudn tinh mdt cdr tinh déi:

—

eq

3.6.2. Bé rong ban canh hiru hiéu [TCN4.6.2.6]

3.6.2.1. Dam giita

‘Id +A'(YC _yce4 )2 +(n[ _l)'Aps '(yce4 _CP

Yee &

L +Ag - (Yo =Y, ) +(ny = 1D-A (¥, —Cp )?
Iy + A (Y =Y )+ (0 =D)AL (y,, -C, )

Ly =] Ly + A (Y, =y, )} +(n = D-Ay (¥, -Cp. )’
L +A (Y. =Y +(n = 1) AL (¥, —C,,. )

)2

N4

0.666
0.656
0.617
0.605
0.603

eq

0.122°
0.115
0.1
0.104
0.105

Bé rong ban canh hitu hiéu dugc 1ay la gid tri nho nhat trong 3 gid tri sau:




- /4 chiéu dai nhip...

L
Bbzml ::—4“‘ Bbunl =8.05m

- 2 ldn bé day trung binh cua ban cong gid tri 16n hon trong hai gid tri bé rong sudn
ddm va na bé rong ban trén dam I........

b, 0.5
] 0.406
by = bé day bdn bung : b, =| b, b, =| 0.16 | m
b, 0.16
b, 0.16
1:=0..4
2.66
2.566
Boa = 12-1, +max(bwl -bzi] by =| 241 | m
2.41
2.41
Bhan3 := S
Khoang cach trung binh gitta cac dam.....
Biins := 2.3m rp g, = min(By,n1 s Bpunz, - Ban3)
I3 rong ban hiu hicu cha dam gitta...
2.3 0
2.3 1.138
by, =| 23| m Xpe =] 1.5 | m
2.3 8.05
2.3 16.1

36.2.2. Dam bién

PGl véi dam bién. bé rong hiiu hiéu cta ban ¢é the [ay bing nlra bé rong hitu hiéu

danw gitta cong grid tri nho hon trong cdc gia tri sau:
o s A s - — _ 1
- 1/8 chicu dad nhip.... Binl 1= 3 B = 4.025m

-6 lan be day trung binh cua ban cong gid tri [Gn hon trong hai gid tri bé rong sudn

déary va 1/4 bé rong ban triéndam 1. ...,
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1.33

1.283
b. b,
Biun2, = 0-h, + max —?——4— B,.,..=|1205| m
1.205
1.205
Bé rong cdnh hang......... ...coceee. Bimii=S,  By=1.5m
Bé réng ban hitu hiéu cue dam bién...
By
bhh.h! = h;él + min(Bhunl . BhunZi * Bhun."{)
2.48 0
2.433 1.138
by =12.355 | m Xpe = 1.5 |m
2.355 8.05
2.355 16.1
3.6.2.3. Bé rong quy doi
Chuyen doi bé tong ban sang bé tong dam:
E
n' = —chan n'=0.882
Ecdum
Be rong ban quy doi cho dam gi'™. bran g := 1"-(byy, )
Beé rong ban quy dot cho dédm bién: Bran 1= N (byy )
2.028 2.187
2028 2.146
han.g = 2028 m han. b = 2077 m
2.028 2.077
2.028 2.077

3.6.3. Dac trung hinh hoc giai doan ? (m.i cat lién hop)
bic trung hinh hoc mat cat dam bién:
Chi¢u day cua ban: hy=0.18 m

Khoiang cich tir trong tam cua ban téi thé dudt caa dam la:
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Yy, = 1.49 m

Bé rong tinh todn cua ban: ldy bang bé rong hitu hieu cho ddm bién

2.187
2.146 )
by, =|2.077 | m =
2.077
2.077

Dién tich phan ban mat cau:

Ahm = hl"bb;m.b

0.394
0.386
Ay, =| 0.374 | m®
0.374
0.374

Iinh 3.17: Mat cat lién hop quy doi tinh todn

Momen qudn tinh cua ban déi vai TTH cua ban:

1.063x10"

2 1.043x10"

Lo = lil—'j)—'l'- I, =| 1.009x10” | mm*
1.009 x 10”
1.009x 10°

Viay dién tich tiét dién mat cat lién hop:
Mat cat nguyén (khong tinh dén ¢ét thép DUL):

AH = A + Ahm

1.ht - me

Milt cit tinh doi ¢6 cot thép DUL:

‘J\ih = Acq + Ahm

[1.1&1) 1.138 0

1.012 1.04 1.138

Ap L0787 A, =1 0815 m’ =15
0.787 0.815 8.05
!\0.787/ 0815 16.1




+ Khoang céch tur trong tam cua ti€t dién lién hgp dén ddy dam:

ycl‘b[- = Slh.b‘i
" Ay,
g =
I Alh

Slh.bt =

YCl.bl =

1.072
0.995

0.82 | m

0.82
0.82

0.965
0.983
1.042
1.042
1.042

yclz

1.083
1.005
0.829 | m’
0.824
0.823

0.951
0.966
1.018 | m
1.011
1.01

Momen quén tinh mat cit 1ién hop tinh déi: (d6i véi truc trong thm mat cét lién hop)

Iih.bti = Idmci + Ibmi + Amci '(ycl.bti - chci )2 + Abm-l '(ycl.bti ~ Ybm )2

0.289
0.274
Iy o =| 0242 | m*
0.242
0.242

I[h~ = qui +Ibmi +Aeqi '(ycli _ycei )2 +Abmi '(Ycli _ybm)2

0.298
0.285

I, =| 0.255

0.263
0.265

d, - khoang cdch tir thé nén mép trén dam lién hop dén trong tam cot thép DUL:

dp =dy + by
1.201
1.23
d =[1245| m
1.435
1.472

0
1.138

=| 1.5

8.05
16.1

3.7. TINH TOAN CAC MAT MAT DU UNG SUAT

Téng mat mat dng sudt (doi véi DUL kéo trudc):

Af = A pg + Al gp + Af o + Afp

pt P

trong do:

Af s - mat mat tng suat do co ngan dan hoi, MPa
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Af g - mat mét ing sudt do co ngot, MPa
Af i - mat mét do tlr bién cua be tong, MPa
Af g - mat mat  chiing cia CT DUL, MPa
Mat mat (ng sudt tai cdc mat cat duge xdc dinh nhu sau:
3.7.1. Mit mat do co ngin dan hoi
E
f

R
AprS _? cgp

rong do6:

E, - modun dan héi ctia thép DUL: E, =1.97x10'" Pa
E., - modun dan hoi cia bétong lic truyén luc

E,, := 4800-,/f’, -MPa E. =3.22x 10" Pa

n. - s6 lugng cic tao thép tng sudt trude giong nhau, n, = 44
fogp - tONg Ung sudt bé tong & trong tam cac b thép DUL do luc du tng luc sau khi
truyén va tu trong cla ciu Kién ¢ cdc mat cat c6 momen max (MPa).
Ung suat trong ¢t thép DUL do luc du tng luc
— . kK .

fos = 0.7-f5, fos = 1.107 x 10" MPa
D¢ lech tam cha c6t thép DUL doi vai mat cat dam 1 chua lién hop:
0.298
0.32
0.301 { m

0.491
L0.528

psl -~ chc - Cps Cosl =

Mbjmen tinh tai trong tam cét thép DUL chia mat cat dam 1 chua lién hop:

1:=0.4
0.402
0.351
Idmc- 7
S, =— S, =10324 | m
pshy ] ps
CP*:]n 2
0.198
0.184
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Tong lyc DUL:  Fj = A
1:=0.4
_ Fps n Fps ‘epsli MDCdci
e Amu, Sps], Spsli
, E,
Viy : Af s :r—:—E——-fcgp

3.7.2. Mat mat (rng suat do co ngét

14.554
16.567
22.054
28.06

28.387

cep MPa

89.043

101.357
134.928
171.674
173.674

Af s = MPa

H, 12 do am tuong {img mai trudng khu vuc cau, 1ay trung binh nam (%), lay H, := 80%

3.7.3. Mat mat rng suat do tir bién

AfpSR = 346 Mpd

Do lech tam cha 6t thép DUL déi véi mat cat dam I lién hop:

Cpstbt *= Yelt — Cps

Cpslh.ot =

1.455x 10’
1.657x 10’
f., =| 2.205x10" | Pa

2.806x 10’

2.839x 10’
0.586 0
0.633 1.138
0.706 | m x,.=| L5 |m
0.897 8.05
0.934 16.1

Moémen do tai trong thuong xuyén tac dung 1én dam bién chua lién hop (tinh tir bicn):

My, = (DCypp +DCy)-0p-8



Momen do tai trong thuong xuyén tic dung lén dam bién lién hop (tinh tir bién):
Mtxlh = (DCle + DCgC).(DM.g + MDWb

Mgy - thay déi Umg suat bé tong tai trong tam cét thép DUL do tai trong thudng
Xuyén, trir tai trong tic dung vao lic thuc hién DUL
(0
1.042
={ 1.554 | MPa
9.815
(13.929

M
._ X, lehi
Af = + 3 Af gy
psl; pslh.by,

(174.648
191.508
Af =120, - T.Af, Af e =| 253.765 | MPa
268.012
243.142 )

3.7.4. Mat mat do chiing iing suat hic truyén hre

3.7.4.1. Mdt mat do chung ving sudt lic truyén luc

C6 thé tinh mat mét nay theo cong thifc sau:

, f
IV TCZATY TN [P
p 100 PJ ps
py
. f.
log(24.0-1) B _0.55|-F if loai, ="2"
400 |t P -

trong dé: Thoi gian tir ldc cang c6t thép dén lic truyén luc (cat cot thép): t := 3

t =3 ngay
log(24.0-1) | f;; : :
Af o) =| —————| —=0.55|-f if loai =1
PRI J ps
10.0 oy
‘ f .
082490 | 5o 55 [.f i loai =2
40.0 fy oI i

Af ) = 66.146 MPa
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3.7.4.2. Mdt mdt do chung ing sudt sau khi truyén luc

Af py =|138MPa —0.4-Af £ ~0.2-(Af g + Af,cp)  if loai, =]

| 138MPa - 0.4- Afps — 0.2+ (Aflp +Af ) |-(30%) if loai,, =2

60.533
52.236
Af gz = | 26.356 | MPa
8.808
12.982
126.679
118.382
Af g = Af g + Af gy Af  =| 92502 | MPa
74.954
79.128
3.7.5. Tong mat mat du dng suit
Afpvl- = Afpus + AfpSR + AprR +Apr
0 424.97]
1.138 445.846
x_ = 15 |m Af ;=] 515.795 | MPa
8.05 549.24
16.1 530.544
S6 phan tram (%) mdt mat:
Loss := Alyy f;=1302x 10°Pa
pi
0 32.64
1.138 34.243
X = 15 |'m Loss =] 39.616 | %
. 8.05 42.184
16.1 40.748
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3.8. TINH DUYET THEO MOMEN

3.8.1. Tinh duyét theo TTGH sur dung
3.8.1.1. Piéu kién kiém todn irng sudt trong bé tong

Momen do tai trong thuong xuyén giai doan chua lam viéc lién hop cé xét dén ban
mat cau va dam ngang tac dung lén dam bién:

DC.
Mpery = (Dcdc +DCy ., +DCy, +*2‘i)'g'(DM

Momen do tai trong thuong xuyén giai doan sau khi lién hop tac dung lén ban mat cau:
Mpcap = (DCy + DC )G .00y Mpwy

Khoang cdch tir trong tdm dam I chua lién hop dén thé nén ngoai cling:
Yo -= H- Yee

Khoang cach tur trong tam dam I lién hop dén thd nén ngoai cung dam I:
Yo = H =y

Khoang cdch tir trong tam dam 1 lién hop dén thé ngoai cung cta ban:
Yob = H+ b~y

Khoang cédch tir trong tam dam I chua lién hgp dén thé chiu kéo ngoai cung:
Yt = Yee

Khoang cdch tir trong tam dam I lién hop dén thd kéo ngoai cung dam I:

Yiih == Ya
Piéu kién vé ting sudt trong bé tong: Bang TCN 5.9.4.2.1-1 & 5.9.4.2.2-1
Quy udc: Ung suat kéo mang dau "-"; ing sudt nén mang diu "+"
(1) Do tong die itng hicc hitu hiéu va tdi trong thiong xuyén:

Gi6i han Ung suat nén ctia ban mat cau............. f 00 :=045-f, =>15.75MPa
G161 han Ung suat nén cua thé trén dam L.......... f 0 :=045f, —>20.25MPa
(2) Do tong hoat tdi, dr iing liee hivn hiéu va 12 1ai trong thuong xuyén:

Gidi han ung suat nén cta ban mat cau........ fir.:=040-f, > 140MPa
Gidi han ung sut nén cua thd trén dam I: f.i0,0=0.40-f, > 18.0MPa
(3) Do tong dic itng hec hitu hiéu, tdt trong thiedng xuyén, nhdt thot va van chuyén:
Gidi han Ung suat nén cua ban mat cau........ f i :=0.60-f, - 21.0MPa

¢

Gi6i han (ng suat nén cla thd trén dam I: f 1,0 =0.60-f, > 27.0MPa

127



(4) Ung sudt kéo thé dudi dim:
Gidi han ting suat kéo cta thé dudi ddm I DUL ¢6 dinh bam trong diéu kién an mon
théng thudng:

fiapa =-0.5 f, MPa ffarq =-3.354 MPa
Luc thuc su trong cdp DUL:
Fre = foe-Aps foo 1= — AL, T
(5.403x10" ) 0
5.274x10° 1.138
3 =
Fo=f A, F,=| 4843x107 [y Xme =| 13}
4.637x10° 8.05
4.752x10" ) 16.1
+ Ung sudt cho phép trong cot thép du img lic:
feer:=0.80-f, foecr=1.265 x 10" MPa
TCN;,, = | "Dat" if max(f,e) < f.
"Khong Dat, kiém tra lai" otherwise
TCN; 4 5 = "Dat"”
+ Ung sudt thé trén ddm do du img licc:
1:=0.4
e
pe; psl;
c =—-F, - —-y
pe.id; pe; nl;
Aey L,
[0 (-2.42)
1.138 -2.86
Xpe =| 1.5 m Cped = -0.44 | MPa
8.05 -6.95
16.1 -8.34
+ Ung sudt thé dici dam do di img luc:
e
pe; psl;
Ope.dd; = e Y,
Agy Ly,
0 16.03
1.138 17.71
Xpme =| L5 m O pedd = 20 MPa
8.05 23.83
16.1 25.25
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3 8.1.2. Kiém tra irng sudt nén trong bé tong khi khai thdc

Khi khai thic, ddm c6 the bi nift do tng suat nén & thd chiu nén phia trén cha dam
vuot qud kha nang chiu nén cho phép.

f, - tng sudt nén 1on nhit ¢ bién chiu nén cua dam (& day tinh cho dam bién vi dam

bién chiu mémen uén 1én hon)

F. e
f =_% F _P_”.yn|+

. MuSDh_
A "

[ e

mc o
Theo TTGH str dung. tmg suét nén trong dara itz kiém tra theo cdc trudng hop sau:
3.8.1.2.1. Do tic dong ctia ting sudt do DUL va tdi trong thitong xiuyén
+ Ung suat thé trén ban:

0.334
Mpcan +Mpws,

cly, = I “Yob, ol, =| 0.445| MPa
i 1.84
2.442
+ Ung sudt thé tren dam:
~ Mpeap, + Mpu, Mpcip,
ol = Yan, t nl. T Oped
1 I]h, 1 Icql 1
-2.42 0
0.25 1.138
cl,=| 441 | MPa Xme =| 1.5 -
13.06 8.05
18.16 16.1

Kiém tra Gng suat thé trén ban:

KTy, = 1f (max (cly) <t . DPat’, "Khong dat")

C

KT, . = "Pat" véi f.

ciin

. =15.75 MPa

han|
Kiém tra Gng suat thd trén dam:
KT = if (max (o1 ) < f g "Dat”, "Khong dat")

dam|

KTy, = "Dal" Vi £,y ng = 20.25 MPa

dim] 7
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3.8.1.2.2. Do tdc dong cua hoat tai va 112 tai trong thicong xuyén

Ung sudt thS trén ban....................

0.79
M,
62y, =0.5-(cl, )+ I Yoo c2, =|1.053 | MPa
i 4.317
5.663

Ung suat thé trén dam.....oo.vevevveenenn.n.

-1.21
M 0.568
62y =050l +—T——‘--_ynlh 62,4 =| 2.768 | MPa
‘ " 8.851
12.121

Kiém tra ung suat thd trén ban:
KTz := if (max (62,) < f 5 . "Pat”, "Khong dat”)
KTy = "Dat” vai £ o = 14 MPa
Kiém tra ¢ng sudt thé trén dam:
KTyma = if (max (62,4) < f 5,4, "Dat". "Khing da_ll")
KT4,m> = Dat” \Gi 5 = 18 MPa
3.8.1.2.3. Do tong dir itng lwee hiti luén, 1di trong thieong xuyén va tai trong nhdt thoi
Trong vi du nay khong xét tai trong khi van chuyén
Ung sudt thé trén ban.....................

0
0.957
O3y, =0l )+ ———Vy o3, =| 1.276 | MPa

. 5.237
6.884

"2.419
0.696
63, =| 4971 | MPa

td

MLLh
0‘%hll o= (Glhli ) - nlh,

'hi 15.38
21.202
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Kiém tra Gng suat thd trén ban:
KTyun3 = if (max (63) < f g, "Dat”, "Khong dat ')

KTy, = "Dat” Vi f 0 = 21 MPa
Kiém tra ng sudt thg trén ddm:

KTyms = tf (max (03,) <f30 Dat’, "Khong dal")

3.nd°

KT,,.; = "Dat" VGi £, g = 27 MPa

dam3 —
+ Dé phong tricomg hop the trén ddam cac mdr cdt gan goi cé thé bi kéo ta kiém tra
1itng sudt kéo:
Kchol = “Da[” lf min(G]lh‘ Gl(d’ G‘Zlb’ Gztd, G3lb’ G3ld) 2z fo4.kd
"Khoéng dat” otherwise

lﬂill(O’lib, G] O-zlb, Gzld, 03{*.). O-Bld) = ‘2419 Mpa

tde

KchoI = ”Dat“
3.8.1.3. Kiém tra itng sudt kéo trong hé tong khi khai thdac

Ciing trong trang thdi giéi han vé sir dung, khi dim dang chiu tai, thd duédi sé

chiu kéo.
Diéu kién dé dam khong nit 1a dng sudt kéo khong vuot qud ngudng cho phép
Dlléll kié” fk 2 fo4;kd fCl'4 kd = '3354 MP&

fi - Gng sudt nén 16n nhat & bién chiu nén cua dam (& day tinh cho dam bién vi dam

bién chiu mémen uén 16n hon)

E. € i M
fy = = +F>‘L‘Yk1‘ USDb'YkIh
Ay " Leg Ly
16.031
14.546
MUSDbi )
O4yy = Opegy, I ih Gdy, =| 15.146 | MPa
" 4.172
-0.619
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Kiém tra tng suit thé dudi dim:

KT e := if (max (04,4) < £, oo "Pat”, "Khong dat”)

damd
KTdam4 = "Da[ Vé‘ ff"'4‘kd = "3354 MPa
3.8.1.4. Kiém todn itng sudt trong bé tong giai doan thi cong

3.8.1.4.1. Kiém todn g sudt tha trén trong qud trinh thi cong

Khi dam vira ché€ tao xong, lic nay, du ung luc trong c¢&t thép la 16n nhat trorg khi
chua cé hoat tai ma maéi chi cé tai trong ban than coa dim chong lai luc nén cida du (ing

luc. Ddm c6 kha nang bi nit thé trén.
Diéu kien f, 2-0.58-/f
f, - ng sudt thd tren cta dam (cé thé 1a ing suat kéo do DUL)

f’. - cudng do chiu nén ctia bé tong dam khi iuyén luc

F € Y, A
=y Sy, o Moy
ey cq ey
Luc thuc su trong cdp DUL:
chh. = fpciu ‘Ap.\' fpc!c o fpj a Afpr B Aprl
7.064x10%)
6.989x 10"
— _ 3
F",,c = fpc,L..Aps ch.c =1 6.782x10" | kN X .
6.555% 10"
6.543x 10
Cpetc €. Mopeae
fli = AL“* Pclt.‘i .#.)nli + T - yxll‘l fl
ey; ey; fey,
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1.138
1.5
8.05
16.1

-3.163
2.541
1.347

-1.716

-0.751

n
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KTys = | "Dat” if ~ min(f)) >-0.58 /f’, - MPa
"Khéng dat” otherwise
0.58 {/f, - MPa = 3.48 MPa KT,s="Dat"

3.8.1.4.2. Kiém todn itmg sudt thé dieéi trong giai doan thi cén?

Poug thoi véi kha nang ndt thd teén, néu nhu du dng luc vugt qud kha nang chiu nén
cua bé tong thi bé tong s€ bi nit doc & thé dudi.

Ki¢m tra kha nang ndy bang phuong trinh dudi day:

Diéll kién fd < fcffi.nd fcf}nd = 27 MPa
f, - ung suait thé dudi ctia dam (& day tinh cho dam bién vi dam bién chiu mémen udn
I6n hon)
e Cosl M ¢
fy = Am +F e Ip Kle ~ IDCd Yu
eq ey eq
20.962
22.371
y € Mpeye
f, =T E Py Py f, =| 26.456 | MPa
i A n 1 I - 1 I - 1
ey eq; eq; 26.509
\ 26.645 )
fcf3.nd = 27 MPa
KTU_\.ﬁ = "Dat” if ma)((fd) < fcf3.nd

KTU"6 _ “Dat"
"Khong dat"  otherwise

3.8.1.5. Kiém tra do vong, dé vong ddm

Xét tai mat cat giira nhip (c6 do vong 16n nhat)

Quy udc: Do vong xudéng mang dau duong, vong 1én mang dau am |

Momen qudn tinh ctia mat cat nguyén d6i véi trong tam (khong xét cot thép):
Tai mit cat gifta nhip:

+ D61 véi dim | chua lién hop: [ 4,=9.745 x 10" mm*

+ Dot véi dam lién hop: L=l I, =2.416 % 10" mm*
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38.1.5.1. Do véng dv DUL
Do vong do DUL cé thé xéc dinh theo céng thic sau:
-F e -

f, =—2 Pl f _ =-156.283mm
PT8LE, -1, v

3.8.1.5.2. Do véng do trong liuwong dam

5-DC,.-g 'L}
= < f =43.333mm
v.DC1 = T E. -1 v.DCI
3.8.1.5.3. Do véng do bdn mdt cau dam ngang, vin khuon
5 -(chmb +DC,, + Di"* ) g L}
f = f =56.902 mm
v.DC2 384. Ecdam i Id v.DC2

3.8.1.5.4. Po vong do go chdn, lan can

) _5(DC, +DCy, ) 5L, )
v-bed 384 E g - L, v

cdam

ber = 8.053mm

3.8.1.5.5. D6 vong do 16p phit va trang bi trén cdu

(Dw)g L,

f
vOW T TRl R

L vpw =6.014mm

cdam
3.8.1.5.6. Do vong ciia ddm sau khi cang cdp DUL

f,re =1, . +f pcy f,rc =-112.95Imm (vong lén)

v.ps v.
3.8.1.5.7. Do véng cia dam khi khai thdc dudi 1dc dung cdc tdi trong thidng xuyén

forrmx =fp+fpci +hper +fpes v

f,rrrx =-41.982 mm (vong lén)
3.8.1.5.7. P6 vong cia dam khi khai thdc dueé téc dung cdc hoat 1di
Diéu kién kiém todn:

—u it

f va f
v LL 800 yLLwPL S 1000

trong dé:

L, - chiéu dai nhip tinh todn, L, = 32.2 m
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f., - do vong 16n nhat tai gitta nhip do xe. Lay bang tri s6 16n hon cua:
Két qua tinh cua xe tai thiét ké don
25% cua xe tai thiét k& cung tai trong lan
[\ 11vp. - do vong 16n nhat tai gitra nhip do xe va ngudi di
Heé s6 phan bé do vong c¢6 thé 1ay bang s6 1an/sé ddm, vi tdt ca cdc lan thiét k€ déu
chat tai va tat ca cdc dam dd déu gia thiét vong nhu nhau.
n!un
Ny,
Tinl do vong do xe rai don:
P,:=D.35kN  P;=1.75x I0°N

B6 tri xe tai vi tri bat loi nhat nhu hinh vé:

4.3m 4.3m
—-

l l xe 1ai thiét ké
Y PY Py

2 o)

f
]

2=L,2

a3

T

Hinh 3.18: Xép xe tinh duyér do vang

Khoang cdch tlr truc xe dén goi:

cl ::E‘i——4.3m c2::I—JL c3 ::—L—i+4.3m
2 2 2
P 2 2
f, | = (31, -4.c) f,=5224mm
7 48'I‘:‘cdnm IL -
. Pq‘ 9 ) e -
fym 2t (3012 -4.c2°) f,=75.788 mm
i 48.I’:udum l N
P, 3 3
et E 1 USRI A f,,=1.234 mm
blg'E;d;lm ‘ l‘ ' )

Do vong do xe tan thiét ke:

I‘\ Guch - ‘* +1 2t l”\ 3 f\',llﬂuk = 12.246 mm

\

135



Tinh dé vong do tai trong lan

5. 4
£ = %un Ly f, 1y = 14.942 mm
‘ 384-E ... -I,
Tinh d¢ vong do tai trong rguoi di
5-(P )
vPL = (L By) L, fi un = 14.942 mm
384-E g 1,

Do véng do 25% xe tai thiét ké'vdi tai trong lan thiét ké

f

v.X¢e

= 25 /O 1v ruck + fV lan f =18004 mm

V.XC

f\.k - mdx( v.xe' 'v 1ruck) fv.kl = 18.004 mm

Kiém tra do vong do xe néi chung:
. Ln n "o " Ll[
KT ongt = 1f[ £, S ,'Dat”, ""Khong Dat —— =40.25 mm
_ 800 800

KT

vong

— ”Dat”
Kiém tra do vong do xe va tai trong ngudi di:

fv.kl + fV,PL = 25.234 mim

KTong2 —1f[(f f,p )< L,

"Dat”, ""Khong Dat" | S =32.2 mn
1000

1000

KT —_ IlDatll

vong2
3.8.2. Tinh duyét theo TTGH cuong do

3.8.2.1. Tinh duyét momen uon
3.8.2.1.1. Sitc khang uon
Sic khang uén tinh toan M, dugc tinh nhu sau:
M, =y .M,
trong do:
M, - stic khdng uén danh dinh
y - hé s6 stic khang
Theoquy dinhchadiéu3542tacé: y:=0.9

Coi thd dudi chi ¢6 cét thép DUL chiu luc. Véi mat cit hinh chir T quy doi sdc kidng
danh dinh M, dugc xac dinh nhu sau (TCN 5.7.3.2.2.1):
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— ald a ' ' 1 a
M, _[Aps-fph-(dp~ : ﬂJrA_\nfy-[dx—EJ—AS-fy(dx—5] +

a h,
+0.85-f/,-B,-h, - (b-b )| L
¢l Bl f ( \\)(2 2)

Véi mat cat hinh chit nhat séc khang danh dinh M duge xdc dinh nhu sau:

(TCN 5.7.3.2.3):
_ dy 4
Mn = {Ap.\ 'fps (dp —'—é—}jl*” f\s 'fy [ds '—EJ

A, - dién tich thép du ing luc: A = 6.16 x 10° mm’

trong coéong thuc trén:

Bo qua dién tich cot thép thuong: Ag:=0m’® Ay =0 m’

d, - khodng céch tir thd nén mc p trén dém lién hop dén trong tam cét thép DUL.

b - bé rong mat cat chiu nén ciia cdu kién : b := by,
0.5
0.406
b, - bé day ban bung : b_=| 0.16 | m
015
0.16

hy - chi¢u day canh chiu nén he = 0.18 m

B - hé s chuyén déi biéu do ting suit quy dinh trong diéu 5.7.2.2
=] 085 if [, <28MPa

0.85 - O.OSfiL:}ﬁﬂezi if (28 MPa)<f , <.56MPa)
7 MPa
0.65 otherwise

B, =0.729

f ., - cudng do chiu kéo quy dinh cta thép DUL: fo, = 1.86 x 10° MPa

pu
[, - 2161 han chay cha thép DUL: f, = 1.581 x 10" MPa

Y f)\\‘

pu
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¢ - khoang cach tir thé chiu nén ngoai ciung dén truc trung hoa vai gia thiét 1a thép
DUL cta bd tao thép di bi chay déo (TCN 5.7.3.1.1).

1:=0.4

ps”pu

AL —0.85B,£/, (b, ~b,, ),

C,. -
0.85f,-B,-b, +k-A_ -
1 * d -
Pi
AL,
Czi = ps’p f
0.85f, B, - b, +k-Apg-ﬂ
.
Pi
0.171 0.177
0.184 0.181
c,={0232 | m c,=|0.187
0.246 0.188
0.248 0.188

1:=0.4 ¢ =lc, ifc, 2h

¢, otherwise
1

Chiéu day ctia khéi ing suat tuong duong:

a4 = c.p

ald -

0.129
0.134
0.169
0.179

L0.181

=] 1.5

=] 1.5

1.138

8.05
16.1

0
1.138

8.05
16.1

f,s - Ung suat trung binh trong ¢St thép DUL vdi sic khang uén danh dinh tinh theo

TCN 5.7.3.1.1-1:

¢
fpv\,i =1, -[lk-a——

Pi

138

1.756x 10°
1.754x10°
1.729% 10"
1.739x10°
1.741x10°

MPa



Thay cdc gid tri vao ta co:

1:=0.4

me

Strc khdang udn:

M, =y

3.8.2.1.2. Momen uon tinh duyét

Ta lay gia tri I6n nhit cia mémen udn tinh todan theo TTGH CD1

ud "

max(M,cpy, - Mycoip, )
max(Mycpy,, - Mucois, )
max(Mcpyy, - Mucpib, )

max(MuCDlg; Mycois,)

max(M,cp), - Mycpin, )

Mutd =

0

1.335x 10"
1.74% 10"
7.309%10°
9.689 x 10*

4w, ' Ay, h
| 22 085 01, b 21
aldi
Ap" .fp‘“l dPi _7
=M,y if ¢, 2h,
M. otherwise
0 1.229x10*
1.138 1.237x10%
Ls | 1.23x10* | kN.m
8.05 1.441x 10"
6.1 1.482x10*
1.106x 10*
1.114x10*
M, 1.107x10* | kN.m
1.297x10*
1.334x10*

kN.m
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3.8.2.1.3. Diéu kién duyét moémen uon
KTep:=|"Pat”  if  min(M, - M, =0
"Khéng dat"” otherwise
KTep = "Dat"
3.8.2.2. Kiém tra ham luong cot thép DUL
3.8.2.2.1. Cot thép 161 da (TCN 5.7.3.3.1)

Coi dién tich cot thép thuong A, = 0 theo TCN 5.7.3.3.1-2 ta c¢:
A f-d +Af d

A B +A
1.201
1.23
Aps I, - dp
d, =B P P d, =|1.245| m
! A f
pePs 1.435
1.472
Kiém tra diéu kién : di <0.42
TCNg 555, :=|"Dat" 1f max(c-042d,)<0
"Khéng dat” otherwise

TCNs 733, = "Dat”

3.8.2.2.2. Cét thép 16i thiéu (TCN 5.7.3.3.2)

Cot thép t6i thiéu phai ddm bao mémen khéng uén tinh todn gié tri nhd hon trong 2
214 tri sau:

+ 1.2 lan sitc khdng nut,

+ 1.33 1an momen tinh todn can thiét dudi t6 hop tai trong - cudng do.

Cuong do chiu kéo khi uén:

f = -4.226MPa

16.031
14.546
Ung suat thé dudi dam [ o4, =|15.146 | MPa
4.172
-0.619

140



Tong (ng suat gay nit:

AC =

20.3
18.8
15.4
8.4
3.6

MPa

Ao = 04dd

Momen tinh 461 véi day dam.........

Tong momen gay niit

Momen theo TTGH st dung:

MuSDb

0
032.861

=|1.215%x10°
5111x10°
6.782x10°

kN.m

Moémen gay ra bdi luc DUL......

M, = -9.545 x 10 kN.m

Momen nut

Cr

292 127
-137.986

-3.238x 10°
2.227x10°
-1.814x10°

kN.m

N
I

me

AM =

1.138
1.5
8.05
16.1

05)
0.4

03| m

0.3
0.3

0836.8
7873.8
5091.1
2207.0
9479

8.05
16.1

kN.m
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Mémen khang uén yéu cau............. M, . =min(l.2-M_ -1.33M p, )

r.yc
0
-885.583
M,,. =|-3.886x10" | kN.m
2.672x10°
2.177x10°
11058.3
11135.4

Kiém tra momen khdng, M_=| 11072.4 |kN.m, thoa man yéu cau c6t thép t6i thiéu:

12971.7
13341.5
0 0
-885.583 1.138
M,,. =|-3.886x10" | kN.m x_.=| 1.5 |m
-2.672x10° 8.05
-2.177x10° 16.1
TCNs;13,:= | "Pat” if min(M, - M, ) > 0

"Khéng dat, cot thép khong thoa man yéu cau t6i thiéu”  otherwise
TCN; 533, = "Dat”

3.9. TINH DUYET THEO LUC CAT VA XOAN
3.9.1. Xac dinh sirc khang cat danh dinh
Sirc khang danh dinh 18y gid tri nho hon trong hai gid tri sau:
Vo=V + V. +V,
V,=025f.b.d, +V,
Siic khéng cat c6 thé chia thanh, V. - do tmg suit kéo trong bé téng. V, - do cot thép
chiu cat, V, - do thanh phén dy ting lyc thang ding.
Stc khang danh dinh clia mat cat bé tong: V. = 0.0316-5‘\/EAb\, -d,

. . o A, -1, -d, -cot(0)
Stc khdng danh dinh docot thépchiucat: V. = -

5

S
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Sitc khang danh dinh do thanh phan du dng luc thing ding tai mat cat x, tng suét
trong tao cap sau khi trir mat mat:

foe, = 856.154 MPa

+ goc x1én cap du ung luc:
0.119
0.121
sin(a):= 0122 s6 tao g v4i géc xién n,, =
0.092 ‘
0.093

10.094

D NN

v, = kz( (sin(@) ny, fe, “Apy, | V, = 153.662 kN
=0

Bo qua cot thép thuong chiu kéo: &, :=0m
Chiéu cao chiu cat hitu hiéu.................

ald|
5

s

d, :=max|d_ - O.9-dcl L0.72-h d,=1.138m
(Chu $: Day i co sé dé xde dinhomdi cdt duyét hie car X = 1.138m

3.9.1.1. Xdc dinh thong s6 fva O [TCN 5.8.3.4.2]

Tra bang TCN dé xdc dinh p tir thong sO tng suat cat T

C
Ung bién doc trong c6t thép phia chiu uén

Mu
d +0.5‘Vu ‘COI(G)_Ap.\‘ -fPU

v

£ =

‘ E.A+E A
0.5
0.406
Bé rong hiu hiéu................... b, = by, vivb, =1 0.16 | m
0.16
0.16
Chicu cao chiu cat hitu hiéu.......... d =1.138m

Hé so chi kha nang coa bé 1ong bi nit chéo tiuyén lue kéo
Goc nghiéng cua ing suat nén chéo 0

Ung suat ¢it trong bé tong duoc xdc dinh theo cong thiz TCN 5.8.2.9-1:

143



Luc cét da nhan hé s6 tai mat cat kiém tra luc cat x; = 1.138m

Tai mat cat dang xét:

V, 0.V,

V =

u

Hé s6 sitc khang cat (TCN 5.5.4.2):

Ung suat cit trong bé tong:

Luc doc do DUL:

i

Fpa = 5266 x 10°N

Ung suat trong thép DUL khi tng sut bé téng xung quanh né bang 0:
E
Ay, E

f

pél -

Pe)

F

5
nc - Z ntxk

k=0

cdam

V=—
¢.b,.d,

V,=6.02x10°N

o, :=0.9

Vu _d)v 'Vp
vi=— " P
5, b, d,

]*é[\/ 1-(sin(a), )’ -n,,, ﬂ A

fn = 828.446 MPa

v=1.11 MPa

f

Pey

Bang TCN5.8.3.4.2-1: Thé hién gid tri clia © va B cho mat cét c¢6 c6t thép ngang

v £, x 1000
1 -02(-015/-01| 0 |0125/025| 05 |075| 1 | 15 | 2
<005 | 270|270 [270 [ 270 [ 27,0 [ 285 [ 29.0 | 330 | 360 | 410 | 430
"Y1 678 | 617 | 563 | 4,88 | 399 | 349 | 2,51 | 237 | 223 | 195 | 1,72
o075 270 | 270 [ 270 [ 270 | 270 | 27,5 [ 30,0 | 335 | 360 | 400 | 42,0
"7 678 | 6,17 | 563 | 488 | 3.65 | 301 | 2,47 | 2,33 | 2,16 | 190 | 1,65
01 | 235235235 | 235 | 240 [ 265 | 30.5 | 340 | 36,0 | 380 | 39.0
" 1650 | 587 | 531 | 3.26 | 2,61 | 2,54 | 241 | 228 | 2,09 | 1,72 | 145
o105 | 200 [ 210 [ 220 [ 235 1260 | 280 | 315 | 340 | 360 | 37.0 | 380
7271 [ 271 [ 271 | 2,60 | 2,57 | 2,50 | 2,37 | 2,18 | 2,01 | 1,60 | 135
015 | 2201225 [235[250 [ 270 [ 290 | 320 | 340 | 360 | 365 [ 37.0
7 12,66 | 261 | 2,61 | 2,55 | 2,50 | 2,45 | 2.28 | 2,06 | 193 | 1,50 | 1.24
0175 235 | 240 [ 250 [ 265 1280 | 30.0 | 32.5 | 340 | 360 | 355 | 36.0
712,59 | 2,58 | 2,54 | 250 | 241 | 239 | 220 | 1,95 | 1,74 | 121 | 100
0, | 2502551265275 | 290 | 310 | 330 | 340 | 345 | 350 1 360
“ | 2,55 | 2,49 | 248 | 245 | 237 | 233 | 2,10 | 1,82 | 1,58 | 121 | 100
0295 | 265 | 270 [ 27.5 [ 290 | 305 | 320 | 330 | 340 | 345 | 365 | 39.0
771245 | 2,38 | 243 | 2,37 [ 233 | 227 | 192 | 1,67 | 143 | LIS | 114
0os | 280 | 285 290 [ 300 | 31,0 | 320 | 33,0 [ 340 | 355 [ 385 | 41,5
= 1236 | 2,32 | 236 | 230 | 2,28 | 201 | 1,64 | 1,52 | 140 | 130 | 125 |
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Chiéu dai truyén luc hitu hiéu cta thép DUL............

Vi chiéu dai truyén luc, L, = 0.912m, nho hon khoang cdch dén mat cat tinh duyét
luc cat, x, = 1.138 m, nén toan bo dng sudt trong thép DUL tai mat cét dé 1a hitu hiéu.

Momen ¢4 nhan hé so tai mat cat:

M, = max(Myeprp, . Yy d, ) M, = 1.335 x 10°kN.m
Peé xdc dinh tng bién trong thép doc ta gia dinh thong s6: 0 := 27.deg

M

Ung bién .............. g, = g, =-2.751 x 107
E A +E; A,

e.:=|g if 0<g,<0.002 g, ="Khongdat. tinh lai"

X

"Khong dat, tinh lai"
Ung bién c6 gia tri am thi phai tinh lai theo cong thitc TCN 5.8.3.4.2-3

MU
40] £, =
h E-A+EA+E AL

Dién tich bé téong phia chiu udn clia dam (hinh TCN 5.8.3.4.2-3)

A, h (Co thé ldy bdng dién tich dam khéng
A= H 2 lién hop chia chiéu cao nhan véi nia

< chiéu cao dam lién hop).
A =3.533x 10" mm’

Tinh lat gid tri @ng bién:

MU
0 +0.5-V, coy(0) - A -y

g, 1= —
" E’«.‘dam 'Ac +ES'A& +EP.APS
Y v
Thong s6 T — =0.025

Tra bang TCN 5.8.3.4.2-1. cdc gid trt ctia 0 va B ¢6 thé 18y nhu sau:

Goc xicn tmg suat nén: [¢) =21deg (tra bang ldy cdc thong s6)
He so: B:=6.78
L ot R EGE e Ry
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Goe aién dmg suilt nén phit hop véi gia thiét tiép tuc st dung dé tinh todn néu khdc
nhi€u véi gia thiét phai gia thiét lai va v la:

Sic khéng cét danh dinh clia mat cAt:

V,:=0.083-B-/f;,-MPa-b, -d,

V.= 1.7x 10°kN
3.9.1.2. Chon cét thép dai chéng cat

Dé thuan loi cho thi cong chon dudng kinh cét dai khong ddi nhung khoang céch
thay ddi theo su giam luc cit theo chiéu dai ddm:

D g4 := 16mm

Budc cot dai:

(100) 0

150 1.138
Sqg =| 200 | mm X =| 1.5 |m

250 8.05

250 ) 16.1

Dién tich cét dai tai cidc mat cdt trong culy s 1:=0..4

(66.283)
b s 80.819
A, =0.083-[f/, MPa —-T-l‘l- A, =|42421 | mm’
Y 53.027
53.027)
Géc nghiéng cot dai o := 0
A, -f -d,-cot(B) <
V, = V,=5.052x10"N
Sctdl
3.9.2. Tinh duyét luc cat theo TTGH cuong do
Cudng do khang cat danh dinh tai mat cat x1:
Vo=V +V, 4V, V. =2.404 x 10°kN

Cutmng d¢ khdng cat phai thoa min diéu kién V_.¢, 2V,

KT, =if(V..$, 2 V,, "Dat, "Khong dat’) KT, = "Pat"
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3.9.3. Kiém tra lai bé i+ cot dai
Khoang cédch t6i da:

Noi tinh todn tai cdc mat cat

1:=0.4 vui = quD]blv Mui = MuCD]bi
S, = if| V,, <(0.1-£/; b, -d, ), min(0.8-d,,0.6m), min(0.4-d,,0.3m) |
600
600
Smax = 600 | inm
600
600

Chon khoang céch cot dai: Seq, = if (s >SS, .8 )

max; cid; ? Ymax;

100.0 0
150.0 1.138

Sog =1 200.0 | mm X..=| L5 |m
2500 8.05
250.0 16.1

3.9.4. Tinh duyét cot thép doc chiu xodn

Dé mit cat khong bi xodn c6t thép doc phai duoc bé tri can ximng sao cho tai méi mat
cat kha nang chiu kéo cla c6t thép phan chiu kéo uon cha cau kién c6 tinh dén céc
truong hop khong phat huy hét cha cét thép nay.

Phuong trinh luc yéu cau trong cét thép doc:

v
T:dM“ +[—“——O.5-VS—VPJ'COI(9)

v

3.9.4.1. Tai mdt cdt kiém tra luc cdt x, = 1.138 m

M Vv

v

Dién tich cOt thép chiu momen duong: A, =6.16 x 10° mm>
Luc doc tuong duong trong c6t thép...... T, =F.,

(B qua cot thép thuong A, =0)
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TCN; ¢4 5:= | "Dat, du dién tich c6t thép doc"  if T, 2T,
i "K hong dat, thi€u cot thép doc chiu xoan" otherwise

TCN; ¢ 3 5= "Dat, du dién tich cot thép doc”

3.9.4.2. Tai mdt cat goi

7=M +[-Yl—o.5-vﬁ —Vp]-cot(e)

AT
M, =M cp, M, =0kN.m
_ [ Ay, f,-d,-eot(0) V,
vii..... V, = min| — ,— V,=621.6 kN
Scd” ¢v
Tai géi
5
V= kZﬂ(sm(a)k Ny, Fey At V, = 157.409 kN
Luc doc do DUL
> : : 2
Fps.d(, = [nc . kz() nlxk J'* é}[\/l _(Sln(a)k ) RUTH } 'Agsl ' fpc“
F.g,=53%x10°N
. . Vun
VAY . ctiiteiereer e e e e eseesae e T, = , - 0.5-V, -V, |-cot(0)
T, = 527.242 kN
Chiéu dai truyen luc........ccevenuenenne. L,=0912m
Khoang cach tir tim g6i dén ddu dam a=04m
Chiéu dai ban dém géi cau............... Ly, :=0.3m

Xéc dinh luc hiru hiéu tai mat trong vung goi:

Ldg
a+
Heé s6 dé tinh luc hiw hiéu........ Heso = — 2 Heso = 0.603
0
Luc doc tuong duong trong c6t thép...... T, =F.,, Heso

T, =3.253 x 10" kN
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TCNy ¢ ;5= | "Dat, du dién tich cot thép doc™ if T,

dyy

=T,

"Khong dat. thi€u c6t thép doc chiu xoan" otherwise

TCN; ¢ 1 5= "Dat, du dién tich cot thép doc”

3.10. TINH DUYET BAN MAT CAU VA DAM NGANG

Ly thuyét va vi du tinh todn ban mat cau va dim ngang di duoc trinh bay trong
chuong Il nén dé giam bét khdéi luong tinh todn trong vi du ndy sé khong trinh bay nita.

311, THIET KE MOT SO NOI DUNG KHAC

D¢ giam bdt khéi lugng tinh todn cha vi du ndy nén mot so thiét ke kiém tra khdc
cung sé khong duoc trinh bay nhu:
+ Lua chon va thiét ké bé mat cot thép va neo cot thép. ving neo cdt thép.
+ Thiét k& do vong trudc.
+ Thiét k& co ngot tir bién.
+ Thiét ké van chuyén thi cong.
+ Tinh duyét moi.
+ Tinh duyét v6i cac to hop tar trong dac biét (gio, dong dat, ...).
Do vdi cdc thiél k€ cu thé ngudi ky su phai dam bdo cdc noi dung thiét ké ndy ¢ mic
to1 thicu.
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