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LO! NOI DAU

Céng va cBu nhé chiém mot &y trong rét lon trong' toan bo hé théng
céc cong trinh thodt nudc irén duong. Viéc thist ké cong va clu nho c6 dung
dén hay khong c6 mot dnh hudng rét lon dén hiéu qud sg dung vé gid
thanh xdy dyng ctie toan b¢ cong trinh.

Viec thiét ké cong vi cdu nhé lo mot cong tic rdt téng hogp, bao gom
ti viée digu tra khdo sat thuy van, tinh todn luu lugng nude, chon logi cbng
v cliiu nho va b tri ching, tinh toan thuy lic: x6c dinh khdu d¢ cdu nhd,
cdng, duong tran .., tinh todn ‘cae thiét bi ticu nang, tink x6i va gia ¢6 hg
luu caéu, cdng .., cho dén viée thiét ke két cfu cdac logi cong vé cdu nha,

thiét ké n@n moéng cong trinh cbu cong, b6 tri khe phong lin va ting phong
nudc V...

Quyén sich n&y cung cfp nhing Rién thitc co bdén lién quan dén nhing
néi dung trén day nham giip déc gid cb thé thiét ké hoan chinh mét céng
trink cOng va ciu nho trén dudng sau khi di nghién ciu ly thuyé, them
khdo cae vi dy minh hog kém theo vi van dung cac quy trinh guy pham
lién quan hién hanh. Do logi hinh Rét ofu ciia cbng va ciu nhé rdt do dgng
nén trong phan thiét ké két clu ching t6i chi gidi thidu viéc thidt k& céng
tron, céng bdn, cbng vom v cbu bdn mé nhe la nhitng két cdu thubng gap
dé quyén séch khéng qud diy. Phén thiét ké két c6u cac logi ctu nho khdc
ban doc cé thé tham khdo trong cdc giGo trinh lién quan.

Citng vdi =y nghiép cong nghiép hot, hién dai hod ddt nude, cong tde
xdy dung dudng 6t d nudc ta dang phat trién manh me. Ching toi hy vong
quyén sdach niy sé gop duge mot phin nhé bé vao su nghi¢p lén lao do.

Nhitng thifu sot chéc la khong trinh Lhéi. Rt mong cdc ban doc chi
gico df sia chita trong lan xudt bdn sau.

€dc tic gid
NGUT. PGS. Nguyén Quang Chiédua
TS. Tran Tuin Higp



CHUONG 1
KHAO SAT CAU NHO VA CONG

Truée khi tién hanh khao sdt cdn lam t6t cac cong tac chudn bj sau:
- Thu thap ban dé dia hinh ti l&: 1 : 10.000
hoac 1 : 100.000;

- Thu thap cdc tai liéu dia ch&t lien quan;

- Tim hi€u tinh hinh thiy Igi lién- quan. Néu gin tuyén cd sbng ngdi, ao hé cd
anh hudng d&n khiu do va cao d6 ciu cong, dén dd sdu mdng, cac cong trinh gia
cd v.v. thi phai tim hi€u tinh hinh thuy van cia cdc song sudi, ac hd dd.

- Néu la cong trinh cai tao hoae khéi phuc thi phai thu thap céc hé so thist
k& ca.

No6i dung chi y&u ciua coéng tdc khao sat gédm cd6: khao sat thiy van, do dac vi
tri cdu cong va cdc cong tac diéu tra khac.

1.1. KHAO SAT THUY VAN

Muc dich ctia viée khio sat thiuy van 1a xdc dinh luu lugng thigt k& dé€ tinh:
khdu dd cdu cfng. Noi dung vi phuong phap khao sat thuy van cu thé nhu sauw

1. Xac dinh dién tich khu tu nude (hodc luu vyc) F

Dién tich tu nudc 1a can ci quan trong d€ tinh luu lugng, ¢d th& xac dinh theo
cac cach sau:

a) Dung ban 6 dia hinh cd hiéu chinh lai sau khi da déi chiéu véi thue dia;

b} Khi khong ¢ ban d6 dia hinh hoac ban d6 khong di d6 xdc dinh dién tich
khu tu nudc thi phai tién hanh do dac & thuc dia. Cé médy phuong phdp do vé dién
tich khu tu nu6e ¢ thuc dia:

- Do dudng suon ven theo dudng phan thay (hinh 1.1a).

- Do dudng sudn doc theo subi chinh (hinh 1.1b) ti vi tri cdu céng cho dén
di€m mut trén dudng phan thiy doc, r6i dwa vao tinh hinh tai chd dé khoanh khu
tu nude.

- Dung phuong phdp giao h6i & dinh nidi (hinh 1.1c), do duge di€m khdng ché
ctia dudng phan thiy (nhv cdc diém A, B, C trén hinh vé). Sau dd can ci vao dia
hinh, v& ra ban vé khu tu nude.



- Ding dja bian do goc phuong vi (hinh 1.1d). Cam 3 o hiéu trong khu tu nude
{ct d6, xanh, tring) gin ding 3 dinh coa mot tam gidc déu, do chiéu dai 3 canh
cha tam gisc ABC rdi do chinh xdc goc AIC caa diém 1 tren duong phan thay,
dung dja ban do cac goc phuong vi 1A, 1B, 1C, tuong tu do cac gdc phudng vi cua
cac di€m 2, 3, 4, 5, 6, .. V& noi nghiép, truéc hét vé hinh tam gidgc r6i dya vao
goc phuong vi dinh ra cdc di€m trén duong phan thay.
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Hinh 1.1.
Céc phuong phip do di¢n (ich khu t auéc tai thuc dia.

Khi do mit bang khu tu nudc, néu gap ao hd, dam lay, khu didt tring, hé chia
nudc ma nudec khong chay vé séng sudi thi phai khoanh lai trén ban dé va xac dinh
dién tich cia chuing Ding mdy do dién tich hodc gidy ké ly mo d€ tim digh tich
khu ty nudc trén ban dé.

2. Xac dinh chiéu dai va d9 doc binh quan cia dong chinh

a) Khi dong chinh dugc thé hién trén bén d5 thi do chiéu dai trén ban da,
dung mat cit doc cla sudi t¥ vi tr cdu cfng dén dudng phan thiy nhu hinh 1.2
r6i ké duting AB trén mat cit doc sao cho F, = F,. Do dée cia duong AB chinh
la d6 ddc binh quan cta dong chinh. '

Do déc cia dong susi chinh cé thé tinh theo céng thie sau :

hly—y + (b + byl + (hy_; + by
LZ

b) Khi khéng c6 bin db thi phéi do 6 thuc dia.

n—1l—-n

Lehinh =

- V6i sbng subi ving ndi: khi chiéu dai susi chinh trén 500m thi ldy cao do
di€m déi ddc long sudi (thudng la chd hinh thanh sbng sudl) triu di cao d6 o vi tri
cdu cbng rdi chia cho khoang cach gita hai difm d6. Néu chibu dai suét chinh dudi
500m thi 14y cao do6 dudng phan thiy trit di cao do day suéi 6 vi tri tuyén, réi
chia cho khodng cach giita hai diém ds.



- Vi song sudi viung déng bang: khi chiéu dai dong chinh 16n hon 800m, thi
lay d¢ déc cia mot nda chidu dai doan sudi gén clu, néu chiéu dai dudi 800 m thi
l4y d6 déc cho dén dudng phan thuy.
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Hinht L2,
Mit cit doc cta dong sudi chinh.

D& giam khéi lugng do d¢ ddc doc cua dong subi chinh tai thue dia cdn két
hop gilta viée thuc do va diéu tra: chi tién hanh do dac cho cdc song suéi ¢d tinh
chit di€n hinh, con véi cdc song sudi khac thi d8i chifu ma xdc dinh. Tuy nhién
phudng phap nay khong thich hgp cho céc noi cd dia hinh bién d&i nhiéu.

3. Diéu tra hinh thai va diéu tra I

Khi cin phai dung phuong phap diéu tra hinh thai hodc dua vao luu lugng thigt
k€ quy diph dé tim ra muc nudc thist k& thi phai tién hanh diéu tra hinh thai va
didu tra la.

@) Cde tai liu can thiét ctha phuong phap didu tra hink thai:

- Mat cdt ngang (mat cit ngang song theo hudng thdng goc vai dong nudc);

~ Muc nuée li cao nhat lich st cda doan mat cét ngang nay ; myc nudc la
tuong doi cao va thang xudt hién muyc nude li trung binh nhiéu nam va dutng déng
muc nudc khi diéu tra;

- Do ddc muc nudc I

- Loai dat va tinh chdt cia dong song, do0 nhdm cta dong chinh va clia bai,

- Khi c¢d diéu kién thi ti€n hanh do luu tdc.

&) Chon magt cdt ngang:

Thutmg chon & cde doan song cdé thé diéu tra li chinh xac. Yéu cfu doan sdng
thing, long song &n dinh, 44 dbc long song khong thay d6i dot ngét, long soéng khong
md rong hoac thu hep qua nhiéu va khong bi u tidc vi rdc rudi. N&u vi tri cau cong
thda man cdc diéu kién d¢ thi rdt Iy tudng va cd th€ chon ludn i tri cdu cong
lam mat cAt ngang khao sat dé tranh phai tinh d6i. N&u khéng thi phai chon mit
cit ngang & thugng luu hoac ha luu cfu céng.



Bang 1.1

Bang tinh déi tit nim 4m lich sang nam duonz lich

Duong lich Am lich Duong lich Amlich | Duonglich Am lich
1901 Tan St 1940 Canh Thin 1979 Ky Mui
1902 Nham Dan 1941 Tan Ty 1980 Canh Than

.1903 Quy Mao 1942 Nham Ngo 1881 Tan Dau
1504 Giap Thin 1943 Quy Mui 1982 Nham Tuét
1905 At Ty 1944 Giap Than 1983 Quy Hgi
1906 Binh Ngo 1945 AtDau 1984 Giap Ty
1907 Pinh Mui 1946 Binh Tuat 1985 At St
1908 Mau Than 1947 Dinh Hoi 1986 Binh Dan
1909 Ky Dau 1948 Mau Ty 1987 Binh Mao
1910 Canh Tuat 1949 Ky St 1988 M&u Thin
1911 Tan Hgi 1950 Canh Dén 1989 Ky Ty
1812 Nham Ty 1951 Tan Mo 1990 Canh Ngo
1913 Quy Stu 1952 Nham Thin 1991 Tan Mui
1914 Giap Dén 1953 Quy Ty 1992 Nham Than
1915 At Mo 1954 Giap Ngo 1993 Quy Dau
1916 Binh Thin 1955 At Mui 1994 Giap Tuat
1917 Binh Ty 1956 Binh Than 1995 At Hoi
1918 Mau Ngo 1957 Dinh Dau 1996 Binh Ty
1919 Ky Mi 1958 Mau Tuét 1997 Pinh Sl
1920 Canh Than 1959 Ky Hoi 1998 Mau Dan
1921 Tan Dau 1960 * Canh Ty 1999 Ky Mao
1922 Nham Tuat 1961 Tan St 2000 Canh Thin
1923 Quy Hoi 1962 Nham Dan 2001 Tan Ty
1924 Giap Ty 1963 Quy Méo 2002 Nham Ngo
1925 At S 1964 Giap Thin 2003 Quy Mui
1926 Binh Dan 1965 At Ty 2004 Giap Than
1927 Dinh Méo 1966 Binh Ngo 2005 At Dau
1928 Mau Thin 1967 Dinh Mi 2006 Binh Tuét
1929 Ky Ty 1968 Mau Than 2007 Pinh Hoi
1930 Canh Ngo 1969 Ky Dau 2008 Mau Ty
1931 Tan M 1970 Canh Tuat 2009 Ky Sl
1932 Nham Than 1971 Tan Hoi 2010 Canh Dén
1933 Quy Dau 1972 Nham Ty
1934 Giap Tuat 1973 Quy St
1935 At Hai- 1974 Giap Dan
1936 Binh Ty 1975 At Mo
1937 Pinh Sl 1976 Binh Thin
1938 Mau Dan 1977 Pinh Ty
1939 Ky Mao 1978 Mau Ngo




Khi tinh hinh thuy van tuong d6i phic tap va chi dya theo phuong phdap hinh
thai d€ xic dinh luu lugng thi phai cin ¢d vao tinh hinh cu thé d€ chon 2 dén 3
mat cat ngang dé diéu chinh luu lugng cho chinh xéc.

¢) Diéu ftra muc nude li:

V6i phuong phdp hinh thai, visc diéu tra myc nude M tin ciy va xac dinh tdn
sudt la chinh xéc 1A rdt guan trong. Phuong phap diéu tra 1a tim va hoi muc nudc
6 hai bén bo song thuong va ha lwu. Phai tién hanh phan tich, diéu chinh cic muc
nuéc khong phit hgp nhau va chon mue nuéc c6 xdc suit xuit hién tuong d6i i6n.

Déi vdi cac ddu vét va dac trung cua nude 10 § thyc dia, cd th€ tham khao
tinh hinh dugi day dé suy luan ra:

- Dau vé&t ric rudi méc lai trén cdy thudng dng véi tdn sudt la p% = 10 dén
5% (10 nam dén 20 nam xay ra mét lan).

- Cac ddu vét bun dit, ré cay cd con lai trén cac by séng dia hinh tugng dé6i
bang phing, cic ngan vét tréen dd, trén cic mé tru cdu cu thutng dng vai tdn suat
p = 20% (5 nam xdy ra mot lan).

- Céc dfu vét 1d lich st con lai & cic chiia, midu, nha c¥a, héi qua cdc ngudi
gia dia phuong thudng ¢ d8 chinh xdc cao.

- Cd th€ dua vao sy thay d6i mau sic trén cac hon d4 trong séng susi ma
phan dodn muc nudc la. Thudng thi ché phan gidi gita mau x4m vaA mau xdm den
la dng véi muc nude la binh quan nhiéu nam, cdc ché trén mat da tit mau den
chuyén sang mau xam den thudng uing véi muc nuéc ld it xust hién,

= Khi tién hanh diéu tra I phai chu ¥ xem dién bign cia dong chay va xem
trén sbng sudi diéu tra cd cong trinh thay loi hay khong. Sau khi suy ra duge nam
xudt hién cdc mue nudc 1u lich su didu tra duge, cd thé tinh tan sudt tich luy {tde
12 s6 phén tram tich lu§ xuat hién Id) theo eéng .udc sau:

m

P% = — 1100 (1.1)

Trong d6: m 1a s6 l4n xuat hién la trong n nim.

Khi diéu tra muc nuée lu lich si trong nhan dan (hdi cde cu gia ¢ dia phuong)
thutng phai tinh d8i tit nam am lich sang nam duong lich - Khi d6 cd thé sit dung
bang 1.1 d& tinh d6i.

Vi du : Nam 1980 khi diéu tra 13 cga song X, d6i thiy van ctia Vién thiét ke
glao thdng duge cdc cu gia dia phuong cho biét 7 mue nudc, trong dd cdc cu da
théng nhidt chi cho biét miy muc nuéc ddng tin cdy. V& cdc nam xudt hién li edc
cu déu théng nhét 1a tran 1d nam Canh Ngo 14 16n nhdt, muc nude cao hon trin
ld nam 1945 14 tran la ldn thd hai Ciac cu cdon cho bigt tran 1a nam 1961 cdn cao
hon tran li nam 1975,

Giai : Tra bang 1.1 bigt duge nim Canh Ngo 1a nam 1930. T nam 1930 dén

nam 1980 ¢6 s6 nam n = 51. Tan suit kinh nghiém cla céc trédn li tinh theo cong
thdc (1.1) ia:



.. m 1 1 .,
Nam 1930 P= 31 5171 ° 53 = 1,9%
2
Nam 1945 P =15 = 3,8%
3
Nam 1961 P= 5 = 5,8%
4
Nam 1975 P == 7,7%.

1.2. CONG TAC PO DAC VI TRi CAU CONG
L. Po mat cit ngang séng sudi 6 vi tri cau cing

Do rong ra hai bén by séng d&n trén muc nude li. Trén mat cat ngang ghi 6
vi trf cAu (edng), tén coc, muc nude khi do dac, cac myc nudc li didu tra duge va
myc nudc thigt k& tinh hinh dia chdt (néu o6 1§ khoan dia chat). Khi vi tri cdu
cdng nam trén doan séng (sudi) cong thi phai do vé thém mat cdt ngang & thuong

va ha luu.

2. Do mat cit doc song sudi va do dde muc nude 1i

a) Phai do vé mat cit doc cla doan song (susi) @ gin vi tri cdu cong dé xac
dinh do déc cia dong song (sudi), xét xem cd hién tuong nudc chdy, xdi mon hay
khong dé quyét dinh viéc bd tri cdc coéng trinh dan dong va gia c8. Thudng do trén
va dudi thugng ha luu cdu cong khoang 20m.

b} Khi dang phuong phap hinh thdi cdn phai do d¢ déc muc nudc ld, thi can
e vao do doc cia cac vét 1 ciung tdn suwdt diéu tra duvc d€ tim ra. Néu thidu cac
vét 14 thi cd thé thay bang d8 ddc cia muc nudc thudng xuyén hoac dé déc trung
binh cha long sudi. Khi diung d6 déc long sudi can chu ¥ la doan séng sudi dc khéng
duge co ché thu hep hoac ma rong.

Chiéu dai cdn do d€ xdc dinh d6 déc cia muc nude thuting ldy nhu sau:

- Voi song sudi déng bang do & thugng va ha luu méi bén 100m.

- V4i sdbng sudi viing mii do lén thuong luu 100m, do xubng ha luu 50m. Véi cac
sudi déc ding va cd hién tugng nudc nhay thi phai do hét chiéu dai doan nude nhay;

— Néu ha luu cdu cong gdn v6i nga ba d§ ra song sudi lén thi phai do dén
ngia ba;

- Néu cdu cdng ndm trong pham vi nuéc dénh thi phai do dén di€m cubi cua

nudce dénh.

¢) Do vé& ban d6 dia hinh hoac so dé vi tri cdu efng.
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Khi tinh hinh déng chay & vi tri cdu cong phic tap, nhdt la khi dia hinh thay
déi nhiéu,‘ déng sbng cong queo hodc cong trinh giao chéo voi dong nudc, phai cai
sudi d thugng hoac ha luu, cdn phai lam cac cong trinhk gia c6 khac thi phai do vé
sd d6 vi tri cdu cOng va ghi cdc cao do cia nhing di€m cha yéu.

d) Khi do dac vi tri cdu cfng cAn phai xdc dinh tinh hinh dia chit va dé nham
cia long sufi d€ tinh tean luu tdc.

1.3. CAC NOI DUNG DO DAC DIEU TRA KHAC
1. Dja chat cong trinh

Mue dich d€ xdc dinh nang luc chiu tdi & ddy cong trinh, bigt dugec cfu tao dia
chat, muc nudc ngam va anh hudng cia né déi vdi su 3n dinh cia cong trinh. Dé
giam khéi lugng céng tac nén lay cong tac diéu tra la chinh, dao tham do 1a phu.

Khi diéu tra dia chét céong trinh phai thu thap cdc tai liéu cta cde don vi hilu
quan nhu tinh hinh nén mdng cic cong trinh c¢d, tinh hinh dia chat cia cac giéng
nude, cdc vét 16.

Khi dao tham do phai can cd vao yéu cdu thuc t& dé quyst dinh vi tri, chiéu
sau hé dao va ghi chép cdn than tinh hinh ecu thé tai hién trudng. Néu cd thiét bj
thi nghiém can phai ldy cdc mAu dat dién hinh d€ thi nghiém. Khi can thiét phai
ldy cdc mAu nudc mat hodc nudc ngdm d& ki€m tra tinh an mdn cia nd.

2. Vat liéu xay dung

Muc dich ctia viée diéu tra la dé chon loai két cadu hgp Iy vé mat kinh t6 -
ky thuat. Phai két hgp gilta viéc hoi va didu tra thuc dia d& phat hién cdc loai vat
litu xAy dung dia phuong.

3. Di¢u tra cac cong trinh ciu cong ci

Néu & thugng hoac ha luu cdu cdng cd cdc céng trinh cdu cdng ca thi cAn phai
tham khao khi thiét k€ ciac cAu cdng méi. Noi dung didu tra chu yéu la:

- Hinh thic két cau, cic kich thudc chu y&u cia cdc b6 phan két céu, loai cia
cBng;

- Nam xay dung va tinh hinh s dung;

~ Kha nang thoat li va cao dd mue nudc trudc cong.

Né&u khoang cdch gilta cAu cOng cil vad cdu cfng mdi thiét k€ cach nhau xa thi
cAn phai do dién tich khu tu nudc, chiéu dai sudi chinh, dia hinh, dia mao, dia chét
ela vi tri ciu cong méi.

- Néu khéng ed kha nang loi dung cdc cong trinh cdu cOng ci, phai phén tich
tinh hinh cu th& dé tan dung mdt phan nang luc cia cdu cBng do vA dé ra bién
phap cdi tao;
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- Néu kha nang thoit li cua cdu c6ng ct khéng dd thi phai tién hanh didu tra
mdi dé thiét k& cii tac chung.

4. Cac tai liéu khac

Néu tuyén dudng phai di qua dap nudc thiy lgi thi phai phdi hgp vai don vi
hitu quan dé tién hanh do dac thuy van;

- Phai xac dinh tinh khéng clia cdu c6ng cin bdo diam viée théng thuyén, théng xe.

- Phai diéu tra xem nuéc G o bun, c4t, d4, cady cd v.v.. hay khéng.

— Néu gén vi tri cdu eSng cd tram thiy van, khi tugng thi cdn phai thu thap
cac tai liéu hitu quan : nhiét d9, lugng mua, hudéng gid..

- Néu dién tich khu vyc tu nudc nhé hon 30km? thi phai dua vao céng thudc
tinh luu lugng (xem chuong 2) dé xdc dinh cic hé s lien quan.
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CHUONG II

TiNH TOAN LUU LUONG

Trong thigt k& cdu cong, luu lugng 1a can cd chu y&u d8 xdc dinh khiu d0 va
loai cdu cbng. Cd rdt nhidu phuong phap xdc dinh luu lugng thigt k& cia cdu nhoé
vd cong. Do cdc nhian t8 anh hudng dén luu lugng cha luu vye nhé rdt phdc tap,
phu thudc vao cdec diéu kién khi hau, dia hinh, dia mao, dia chit cta ting dia
phuong nén phdi can ci vao tinh hinh cu thé dé phan tich chon ding cong thic
tinh todn phu hgp nhit.

Trong thuc t& thist k& dutng 6 5, ddi v6i cac luu wic duéi 30km? hién thudng dimng
cong thic cua Béndakdp, cong thidc kinh nghiém cda Vién thiét k& giao thong, dong thoi
diung phwong phdp hinh thdi hoac phuong phap truc tiép d€ tién hanmh so sanh.

2.1. XAC DINH LUU LUONG THEQO CAC PHUONG PHAP
DON GIAN CUA LIEN XO cU

Ap dung cong thic cda Viéen Nghién cdu dutmg bo Lién X6 ca (eong thuc
Bondakdp) c6 stta déi:t*)
3 4
Q = w(h - Z)2F5 Byd (m’fs) 2.1)
Trong do: Q@ - luu lugng 1o mua rao ding dé€ thidt ke, (m>/s). ¥ - hé s§ dia
mao, can cd vao dia hinh, d6 dfc trung binh cia dong sudi chinh, dién tich khu tu
nudec,- ed thé tra d bang 2.1: F - dién tich khu tu nudc, (kmz); h - chiéu sau dong
chay (mm), dya theo phan khu mua rao cha vi tri xay dung cdu cong, theo tdn suft
li quy dinh, theo loai dit, theo kh4 nang hat ‘nudc va theo thai gian tap trung nude
guy dinh, tra duge ¢ bang 2.2 '
Théi gian tap trung nudc (t) trong bang (2.2) xdc dinh theo dién tich cua khu
tu nudc F: '
Khi F < 10 km?

; t = 30 phat
10 < F < 20 km®; t = 45 phit
20 < F < 30 km- ; t = 80 phut,

() Cac tham s3 sUa ddi theo s6 lidu cua Vién Thiét ké giao théng.
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Khi F > 30 km? thi céng thitc nay khéng thich hap.

Z - chiéu day git nubc cda cdy cé {(mm), tra theo bang (2.3)

B - Hé s8 triét gidm luu lugng, tra bang 2.4. 'LO trong bang (2.4) 1a khoang
cach tit trong tam khu ty nudc d&n vi tri cobng trinh;

y — hé s0 tridt gidm do mua khong déu trong pham vi luu wic, tra bang 2.5 khi
chiéu dai hoae chidu rong cta khu tu nudc lén hon 25 km;

¢ — hé s8 tri€t gidm do 4nh hudng cua ao hé

- D6i v4i cde hé chda nudc cd thit bi xa i, dé la ty sd luu lugng 10 x4 trén
luu lugng chay vao hd chia. Khi trén cong trinh cd hé chita nudec vinh cliu, cd thé
xdc dinh hé s§ triét gidm 8 theo cong thic:

f
d=1-41 - k)f (2.2)

Trong dd :

K - ty sd gilta luu lugng xa 10 trén luu lugng nude chay véo hé chda, thay ddi
tr 0,6 + 0,9 Khi thiu si liéu thuc t& 18y béng 0,7. Bang 2.6 cho gid tri cia he
sd triét giam 4 dng voi K = 0,7. ‘

f - dién tich khu tu nwdc khéng ch& cia hé chia (km?);
F - dién tich toan b6 khu tu nuéc trén vi tri cong trinh (km?).

Bang 2.1
Gia tri cia hé sd dia mao v
o D4 déc bioh quén Dién tich khu tu mse (km)
D hinh cla dong sudi i
. F<1 V<F<20 20 < F < 30
(%eo)

Déng bing 1;2 005 005 005
Déng biing 3:4:6 0p7 006 006
Ving déi 0:4;20  0ps 007 006
Ving mi 27;,35; 45 00 0,09 007
60 + 100 o o 008

00 + 200 04

Ving nd 200 = 400 0% Gid tri cda @ khi i > K00 cii 13 s6
8OO + 1200 o
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Bdng 2.2
Chien day dong chay h (mm)

Tén suft tihh toan
Phan | Loai dat 1:25 1:50 1: 100
khu phén
mua rdo | theo dd Chidu ddy dong chdy h (mm) Ung véi thdi gian tip trung nudc t, pht
thim mibe 30 T as | 60 | 80 | 20 45 | 60 | 80 | 30 [ 45 | e0 | s0
| 38 45 53 58 45 57 64 72 51 63 72 a2
1 a2 a9 44 S0 38 44 55 62 45 55 63 73
Khu | 1] 23 28 30 35 3 38 42 47 k! 44 51 57
v g 12 L) 17 3] 20 24 27 22 28 33 0
v - . . . 4 7 8 i 7 7
VI - - -0 - - - - - 1 2 3 5
| 82 61 70 79 © 60 73 a4 95 70 87 101 12
I 45 54 62 70 54 67 76 84 &1 80 92 102
Khu Il n 3z 47 51 57 43 53 60 86 56 70 73 87
v 23 28 33 38 30 38 46 52 43 54 62 68
v 8 2 15 19 21 28 34 40 27 36 43 48
Vi 2 3 5 6 7 10 “ B B 22 26 31
[ 6 | €9 | 79 | 89 | 66 | 80 | 92 | w4 | 75 | 93 | w09 | 1
I 50 61 &8 79 60 73 84 94 62 76 88 a7
Kha 1) 1] 4 50 57 65 52 &3 71 80 &2 76 a6 g7
Y 26 32 3B 44 37 46 52 61 47 3] &8 79
v ki 16 20 25 21 29 34 40 30 41 43 53
Vi 3 5 8 12 bl % 20 25 17 25 a2 4t
Bdng 2.3
Hé sé giil nwic cha cay co
Dic tung cua mat dat Z{mm)
Co day cao < 1m, cly con cac = 15m, bu thua, c8y tréng & rubng, 5
G day cao >¥n, cay con cao > 15m, bu ciy day 10
Rudng béc tﬁang tng thia, xud déc, km® cb khodng 5 van mét bo 10+ 15
Ring thua 15
Rugng ila vong déng bing 20
Rung day vla phai 25
Rudng béc thing ngudc dbc 20 + 30
Rudng cé thadm lia day as
Rufng ngép nudc 20 - 40
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Bidng 2.4
He s6 triét giam lyu hugng S do sy truyén dinh la

Khodng cich tJ trong tdm khu ty nudc dén vj tri

‘ 1 2 3 4 5 & 7 0
cau L, (k)
Khu ty nudc ving déng bing va ving déi 1 095 | 080 1085 {080 |075 {070 | 080
Khu ty nudc ving ndi va ndi cao 1 1 1 095 (090 | 085 § 080 | 070

Bdng 2.5
Heé so triét gidam y do mua khong dén
Chiéu dai hoc chidu rong luu vye (kmj
Tha&i gian tdp trung nude t {phut)

25 35 50 00
30 10 080 0,80 080
45 - 10 090 090
60 - - 10 Q.90
80 10

Bdng 2.0

Gia tri cda hé s6 triét giam ao ho & khi k = 0,70

f/F (%} 5 10 15 20 25 30 K 40 45 50 &0 70 80 80 100

é 099 | 097 | 096 | 094 ;093 | 09 [ 090 | 088 | 087 | 085 (082 | 079 1 078 | 073 | 070

Phan khu mua rao cia Vidt Nam xem hinh 2.1

Vi du : Hay tinh luu lugng theo cong thdic Béndakdp véi cdc s6 lidu sau: tin
sudt la 1:25, phan khu mua rao III (mién Bac Viet Nam), bé méat khu ty nudc la
dat sét loai II theo dd th&m, dién tich khu tu nugée F = 154 km? {(ving doi), do
dde dong subi chinh iy = 19%, khoang cdch ti trong tdm khu tu nudc dén vi tri
cong trinh 14 8km, trong pham vi khu vue tu nudc phan I6n la rudng va déng co
Z = 5mm, & thugng lwu cong trinh cd hé chita nude vinh clitu véi dién tich luu wvuc
hé 1a 6,2km>.

Giai: T bang 2.1 tim duge: v6i khu vyc ddi nti o6 10 < F < 20 thl v = 0,07,
thoi gian tdp trung nudc t = 45 phit, tit bidng 2.2 tra dugc h = 61 mm, tiu
bang 2.4 tra dugec 8 = 0,90. T bang 2.5 tim dugec y = 1; dién tich hé chda

f 6,2

. _ 2 L _ -
nudée f = 6,2km”, F 5.4 04, tra béng 2.6 duge 9 0,88,
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Jlinh 2.1
Phin khu mua rao (ving mua) cia Viét Nam

Thay céac tri s6 trén day vao cong thic (2.1), tim dudc

3 4
Q = y(h—2)2F5Bys
3 4

= 0,07(61 — 5)2 x 1545 x 0,9 x 1 x 0,88
= 0,07 x 419,06 x 891 x 0,8 x 1 x 0,88 = 207,07m3/sec
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Bidng 2.7
Bing phan cap dit theo d¢ thim nudc

Tén d4t va bd mit Ti 18 % cét Cutng db thdm
. C8p dat . .
: nudc {mm/phut}
| D4 khéng nit, mat dudng nhya, mat dudng bé c=+5 020
téng, dit sét niing, d4t ao hé, rubng nudc
I DAt sét, dft mudi, ddt nit né, dit déng cé 5+ 15 025
] DAt 4 sét, dit do, ddt vang, dit v8 nda 15 + 35 030
v DAt den, dft vang, dit xam ving ndi, ddt b tich 35 + 65 035
v Ddt 4 cat 65 + 85 0,10
v Cat _ 85 = 100 045

2.2. XAC DINH LUU LUQONG THIET KE THEO "QUY TRINH TiNH
DONG CHAY LU DO MUA RAO O LUU VUC NHO" CUA VIEN
THIET KE GIAO THONG, 1979

1. Xac dinh luu lugng 16n nhat
- Quy trinh thist k& ciu nhd, cdng cia Bad Giao thong van tai quy dinh tinh
khdu d6 cdu nhd, céng theo luu lugng lon nhit Qp.
Luu lugng lon nhédt tinh theo céng thic :
Q =4, a.H, &  F (m%/s) (2.3)

-
Trong do : _ :

« - hé s6 dong chay li xdc dinh theo bang (2.8) phu thudc vao dac trung lop
ddt mat cda luu vde, lvgng mua ngay (Ung vdi tn sudt thist k&) Hp va dién tich
lun vue F.

Lugng mua ngay H, dng voi tdn suft thiét k&€ p% xdc dinh theo tai lisu do
dac cta tram khi tugng thiy vian gidn nhdt hoac tham khao tai liéu théng ké san
& phu luc 1 (& cudi sach).

Ap - mo6 dun tuong d6i cua dong chay l6n nhdt (khi Q = 1) ldy theo tl s6 cua
mb dun dong chdy q, trén tich aHy;:

A, = ~H (2.4)
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Mé dun tuong d6i cia déng chay ldn nhét A, xdc dinh theo bang (2.9) phu
thude vao

a) Dac trung dia mao thay vin cla ng séng &;

b) Thoi gian tap trung dong chay trén suon dic 7

¢) Phan khu mua rao {ving mua), theo hinh 2.1.

Dac trung dia mao thiy van cla long song tinh theo céng thic:

1000L :
P = —T1T 71T — 7T (2.5)

m,i} F4(aH)*
Trong do:
i - dd ddc long séng (%)
L - chiéu dai long chinh (km);
m,;—- hé s§ nham cta long so6ng, tra bang (2.10)
Thai gian tap trung dong chay trén suon ddc 7, xdc dinh theo bang (2.11) phu

thuge vao vung mua va dac trung dia mao cha sudn ddc &,

Dac trung dia mao cua sudn dc xdc dinh theo cong thue:

0.4
bs

b = (2.6)
i m, . i2'3 {c Hp)"'4

Trong dé :
ig = d6 déc sudn luu vuc (%);
b, - chiéu dai binh quan clia suon luu cuc (m);
m, — hé s6 nhdm cla sudn dfic, tra theo bang (2.12).
Véi phitng luu vie o6 dién tich 16n hon 10 km? trong cac mién dia Iy khac

nhau, khi thi€u tai liéu co thé 14y thoi gian nuée chdy trén suon déc 7, gdn ding
nhy sau:

- Vung ritng gia, voi luu vue khong od dam ldy : 60 + 100 phat : vdi luu vue
cé ddm ldy : 150 phdadt.

- Ving ring non : 40 + 60 phuit.

- Ving déng cd va dong cd kho cian : 20 + 40 phit
- Vung cbn cat : 10 + 15 phait

- Viung ndi : 10 + 60 phat.
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Bdng 2.9
Tri s6 tyong ddt caa mddun dong chay 16n nhit Ap

Ving

mua

&

60

70

150

250

1

12

14

B

0150
oo
0082
0063
0055

0136
0097
0080
0062
0050

ong

009
0075
0060
004ag

0100
0083
0068
0057

0085
0072

0052
0045

0074
0064
0055

0042

0066
)58
0052
0045
0039

0060
0054
0048
0042
0037

0054

0045
00440
0035

0050
0048
0042

0047
0042

0036
0p3z2

0042
0040
0039
0034
0030

0040
0038
0035
0032
0029

0030
0029
0028
0026
0023

0029
0028
D023
0022
0020

D020
0020
0020
00l
oo

ocv
oo
Qo7

0015

0208
o074
o4
0082
0068

0200
0160
0110
0075
0060

80
0132
0100
0073
0059

0155

0092
0069
0035

0120
0098
0079
Qo062
0032

0084
0070
0057
0048

0085
0074
0063
0052
0045

0074
0067
0057
0049
0042

0067
0060
0052
0047
ooM

0054
0048
0042
0038

0054

0044
0042

0049
0046
0042
0037

0043
0039
0035
0032

0034
0032
0030
0028
0026

0027
0026
0025
0023
0022

Q022
0022
o021
0020
oote

0019
0019
0015
ooty
008

0276
095
0135
000
0077

0260
00
31
0052
0070

0230
0168
0123

0200
0150
oo
ooz

os7
0123
0057
0074

0130
0106
008s

0056

0108
0083
0077

0052

0094

0070
0057
Q048

0073

0053
0045

0g75
0067
0058
0049
0041

0067
0061
0054
0045
0039

0061
Q056
0050
0042
0036

0057
0052
0946

0034

0040
0038
003s
0o
0027

0030
0029
0027
0026
0022

0025
0024
0024
0021
0019

o021
0020
oo
0015
006

150

0208
0155
0110
0082
0061

0200
0152
0108
0080
0056

0198
0128
Q097
0074
0056

0150
onz
o8s
0068
0054

0109
0095
0077
0062
0051

0096
0081
0069
0056
0047

0082
0071
0061
0052
0043

Q070
0063
0053
0049
0040

0063
0057
0051

0037

0057
0052
0047
0042
0036

0052
0045
0044

0034

0048
0045
004
0037
0032

0044
0042
0038
0035
0030

0033
0032
0030
0029
0025

0026
0026
0025
0023
0021

0022
0021
0021
0020
o018

0019
0013
0017
Q017
0016

30
60

150

0330
0273
0173
0128
0086

0380
0270
060
0125
0094

0340
0235
0155
oo
0088

0295
0205
0143
0105

0233
067
25
0083
o072

0180
0142
o7
0083
0065

0u7
0120
0085
0077
0060

0120
002
o084
0070
Q050

0105
00N
0075
0063
0052

0083
o0&
0068
0058
Q048

0081
D073
0061
0053
0045

0073
0065
0056
Q050
0042

0066
0060
0052

0040

0045
0042
0038
0034
0030

0032
0031
0029
0027
0025

026
0028
0024
0023
o021

0021
0020
0019
0018
0017

Vi

&0
100
150

057
0093
0067
0053
0042

0155
0080
0053
0050
0040

o2s
Q082
0057
0048
0039

0100
0074
0054
0045
0038

0075
0060
0048
0040
0035

0060
0052
0043
0037
0033

0051
0046
0o40
0035
0031

0045
0042
0037
0032
0029

004
0038
0034
0031
0ozv

0038
0036
0032
0029
ooz7

0035
0034
0030
0028
0026

0033
0033
0029
oozv
0025

e exy
0030
0027
0026
0024

0025
0025
0023
002z
0022

o022
0021
0020
0020
0019

0020
0019
0018
0018
0017

oot
oot7
oot
o7
00¥%

Vil

10
30
60
100
150

0158
0135
o2
0098
0066

0152
0128
o3 9003
0095
0060

0149
o122
o2
0080
0080

0132
onz
0032
Q080
0059

0132
0098
0080
Qos8
0053

oS
0067
oo72

0050

0089
Q076
0065
0055
0045

0086
0068
0060
0051
0042

0075
0002
0055
0047
0040

ooe7
0056
0050
0043
o028

0061
0052
0047
0040
0036

0056
0048

0038
0034

0047
0044
0040
0036
0032

0035
0033
oo
0028
0026

0027
0026
0025
0023
0022

0023
0022
0022
o021
0020

0012
og1g
0018
0018
0017

vl

30
60

150

0305
0240
0128
ong

0o7e

0300
0210
0
0004
0078

0265
0185
mz7
0093
0075

0225
0160
o6
0oas
0076

m7o
0132
0100
0080
0062

0137
o110
0090
o072
0058

o0
0097
ooso
0067
0054

0096
0085
0070
o060
0050

0083
0076
0o6g
0056
0047

0074
0068
0059
0051
0043

0067
0062
0055
0047
0041

0061
0056
0050
0044
0039

0057
0052
0047
0042
0037

0041
0038
0036
0032
0029

0031
0030
coz2g
0026
0024

0o2s
0025
0023
0022
0020

0021
0020
0020
o018
o017

30
50

150

0150
onz
0090
0069
0058

M35
onz
ooes
0064
0049

32
0105
0og2
0062
0048

0120
0096
0076
0060
0048

Q097
0080
0066
0056
o047

0082
0070
0060
0956
0045

0071
0062
0055
0052
0042

0062
0057
0051
0048
0040

Q0os7
Q052
0047
0046
0038

0052
0048
0044
0043
0035

0042
0010
0033

0044
0042

0040

0036
oo

0042
0040
0038
0034
0030

0032
0032
0030
0028
002s

ogz26
0026
0025
0023
0022

ooz2
op22
0021
Q020
0019

0019
0018
o018
0018
o7
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Tiép bdng 2.9

16

7

8

12

30
&0

150

o116
ooe2
0072
0059
0049

ona
0081
0070
0058
0048

0097
0078
0065
0054
0045

00g7
0070
001
0050
0042

0072
0062
0054
0045
0039

0062
0055
0049
0043
0036

0055
0050
Q045
0037
0034

0049
0045
0043
0035
0032

0045
0041
0037
0034
0030

o041
0038
0034
0020
0ozs

0038
00386
0033
0029
0027

0035
0033
0030
0028
0026

003
0028
0027
0025

0c26
0025
0023
0022
0021

0oz2
o1
0020
0018
0018

0019
0019
0017
0017
006

o017
o6
006
0015
0015

Xl

30
60

150

0241
0159
on4
o8z
0056

0232
0155
om
0080
0054

nres
013z
000
0072
0054

0180
ons
0091
0069
0054

oG
oog7
ou77

0052

0098
0083
0068
0056
0048

0084
0074

0054
0046

0073
0064
0054
0047
0043

0067
0057
0048
0043
0040

0059
0052
0045
ooM
0038

0054
0047

0039
0036

0049
0044
0040
0037
0034

0045
004
0037
0034
0032

Q035
0031
0029
0028
0025

0028
0025
0024
0023
0022

0023
0022
oo
0020
0019

0020
0ot
oo
oo17
o7

X

gE28s

03686
0257
075
ona

008z

0355
Q250
0170
0110

0080

0032
0022
50
0100
0075

0276
0B
on2
0092
0070

0213
0155
om0
0082
0063

me3
0124
0086
0072
0058

o127
0108
0085
0067
0054

0104
0089
0074
o0&

0091
0079
0067
0055
0047

0079
0069
0061
0051

aG70
0063
0055
0048
0041

0063
0056
0051
0044
0038

0051
0052
0047
00N
0036

0039
0037
0034
0031
0028

0030
0028
0027
0025
0023

002&
0026
0025
0022
0021

0022
0021
0020
oce
007

Xl

g838s

0382
0308
0228
0163
onz

0382
0300
0222
0158
0109

0372
0286
0205
O

0100

0338
0257
0 xS
0130
0094

0265
0215
0156
008
0083

0233
o180
0133
0057
0075

0185
050
ona
0087
0069

0157
o127
00s8

0064

0133
ong
0088
0073
0059

o1z
0096
0080

0055

0080
0086
0073
0060
0051

0087
0077

Q055
0046

0077
Q071
0060
0051
0043

D053
0048
0043
0037
0033

0038
0035
0033
0028
ooz7

ocz27
0026
0025
0023
go21

Qo022
0021
o020
oo
o8

XV

g-R 4

0315
0252
0166
o114
0084

0308
0345
0161
om

0082

0270
0202
0u8
0103
0077

0237
0.z
0133
0095
0ov2

0194
0150
012
0090
0064

0154
124
0085
0075
0059

o128
0105
0083
0068
0054

0106
0080
0072
0062
0051

0092
0081
Q060
0057
0047

0080
oo7
Q060
0052
0044

og7e2
0065
0055
0049
0041

0065
0058
0051
0045
0038

0059
0054
0048
0Q42
00236

go4a2
0033
0035
0032
0029

Q032
0030
0028
0026
0024

0024
0023
0022
0021
0020

0020
0020
0013
0018
oo7

XV

3383

—
o
=]

0432
0208
0228
0154
0108

0420
0280
0222
0150
003

0350
0255
o152
0132
0094

0297
0230
70
0108
0086

0240
0183
o4z
0100
0076

0200
063
0122
0089
0069

015
0138
0105
0080
0063

o140
one
0003
0073
0059

oz
o ax)
0083
0066
0055

0103
0083
0073
0060
0051

00380
0079
0066
0055
0047

0080
0071
0080
0051
0044

0071
0063
0055
0047
0041

on4ag
0044
0039
0036
0031

0034
0033
0030
oga2g
0025

0029
0028
0026
0023
0022

0023
002z
o021
o0g
0018

Bdng 2.10

Hé¢ s6 mham cia long séong m,

Loai séng

Dic trung trung binh cda long séng va bal trén suft chidu dai
sBng W ngufn tdi trdc ngang tinh toan

H& sd m,

Séng & déng bing c6 dong chay thudng xuyén, lang sdng
twong dé sach.

S8ng vUa va In, Ibng sbng cong queo uln khic, thudng ob lau
sdy, cé dé tang, dong chdy khdng yén tihh vad khéng thudng
xuyén, trong thii gian Ii cé mang theo phii sa, cd cubi Idn, idng
sfng co phu I6p thic vat

Long sBng & ving nid o6 cubi sdi, mit nude khong phing nhu
mat guong

Léng s8ng cé dong chdy khéng thudng xuyén, guanh co ufn
khic.

T
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(Vi dia hinh kha 18i lém hoac dat ldn it d4, ldy giéi han duéi; voi sudn déc
bang phdng, sudn dbc ving ndi phd 16p sudn tich 14y gigi han trén).
d, — hé s6 diéu tiét luwu lugng ldn nhdt do ao hé, xdc dinh theo bang (2.13).

Khi ao hS, dim lay & ving trung luu hodc rii déu trén luu vuc thi J ldy theo
tri s8 binh quan cia hai cot.

Hé s6 dong chiay a trong cong thde {(2.3) xde dinh theo lugng mua ngay Hp,
diégn tich luu vire F va cdp dit. DE xic dinh cdp ddt cdn ldy miu dit & d6 sau
0,20 + 0,30m tai 3 dén 4 vi tri di€n hinh trén suon ddc (mdi miAu khodng 400g
dat) dé xdc dinh thanh phan hat va tinh ham lugng cat trong dat. Dua vao ham

lugng cat trong dat, theo bang 2.7 d& xdc dinh cdp ddt, réi theo bang 2.8 dé xac
dinh o.

Bdng 2.12
Hé s6 nhim m, cua suon dic
" Lédp pha
Dac trung clia mét sudn déc

R4t It hodc . .

khéng cé Binh thudng Day
- M3t khéng tham nudc {mat dudng nhya, - bétdng) 050
- Mat d&t bing phing, déng rudng 6 ;& mit
nit né » 040 030 025
- Mt dit duge cdy bla k¥, dit cé nguoi d véi
dign tich nhd hdn 20% 0,30 025 020
- DAt cay bla khong k¥, b€ mit cé nhidu chd |6
16m, dit cd ngudi & v dign tich 1dn hdn 20% 0.20 0,15 0,10

Chu y : Nhing dac trung néu trong biang nay phai xét theo tinh hinh thuc t&
vé mia mua ld.

Bdng 2.13
He¢ si ditu tiét liu lugng (do ao hd, dam [iy) &

, . o Dign tich ao h8 hodc dim 18y {%)
Vi tn ao hd va dam lay

2 4 & 8 © 15 20 30 40 50

O ha lw 085 | 075 | 065 { 055 [ D50 | D40 | 035 | 020 | 015 | 00

¢] thugng luu 085 | 090 | 0B5 | 080 | 075 | 065 | 055 | 045 | 035 | 025
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7. Tinh téng lugng li thi¢t ké va dudng qua Liinh 10 thiét ké
Khi tinh khdu dé cd xét tich nudc cin st dung nhiing tai liéu saw:
a) Luu lugng dinh 1@ va téng lugng ld thiét ké&;
b} Ban dé dia hinh phia trude cfing;

¢} D6 thi kha nang thodt nudc cua cong trinh.

2

Téng lugng li thiét ké efia cac luu vyc cd dién tich tu 10 d&n 100km~ dugc

tinh theo cong thic:

W, = 1000cHF (m® @.7)
Trong dd:
‘ a - hé s6 dong chéy la xdc dinh theo bang 2.8;
H, - higng mua ngly ung vOi tdn suit thist k& (mm);
F - dién tich luu vuc, (km?).
Déi vai cac luu vyc cd dién tich t& 10km? tré xuéng, téng lugng ld thigt k&
duge tinh theo cong thie:

W, = 1000c yH,F (m*) (2.8)
Trong da:
w - tung do cia dudng cong mua ung vc’ii. thoi gian, d6i voi cdc luu
vye ¢ F < 1km? ldy T = 100 phut, voi cic luu wviyc cd
F = 1 =100km* lgy 7 = 200 phut.
Cac ky hiéu khdc nhu trén. |

Dutng qud trinh ld thiét ké trong moi trudng hgp cb -thé& lay theo dang
tam gidc.
Thasi gian 1d T tinh theo cong thic:

T = —/— {2.9)

Trong dd:
W, Q, - téng lugng va luu luong dinh ld thist ké
D& xac dinh dudng qua trish 14, cdn bist ty s¢ y gitta thai glan la rat va
i lén:

y = — ' (2.10)

vai t, — thoi gian I1 rdt;
t; - thoi gian ia lén.

P6i vl cac luu vuc nho it didu tiét lay y

1,50 + 2,0

voi cdc luu vyc dié: tigt nhiéu 25 + 3,5

=
l
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2.3. PHUQNG PHAP HINH THAI

Tinh luu lugng thist k& theo pbuong ohdp hinh théi 1a dya vao viée digu tra
hinh thai v& myc nuéc li caa song sufi J vi tri cdu cdng hodc gdn cong trinh chu
cong, r8i tim dién tich thoat, nwdc (dng vfn moét mic nufc ld nao dé & modt mit
cdt ngang nao d¢), Iuu téc binh quan va tén sudt 1d tinh todn d€ tinh ra luu lugng
thiét k& ¢ vi trl cong trinh.

k x4

Mat cdt ngang khao sat. phél théng goc vai hucng cia dong chay (xem
hinh 2.2). i

A ey,

5 5 4 B2 )
ﬁ; g Meic ndoe /u 1{ -;_ ™ 2 My m/dlf I
3 w o il i wz
b "
p )
Y . .
Hinl 2.2

Mat cdt ngang : a) Cong hu 16¢ #inh todn ; b) Khdc lyu 16c tinh (o4n.

1. Tinh luu lugng theo mit cdt khao sat
1. Cong thicc co bdn d€ tinh hru lwong .
Q = wv (2.11)
w - Dién tich mat cdt ngang thodt nudc dng véi mét muc nude nao dd (mz);
V - Luu téc binh quan ing véi muc nude dé (m/s).
V6i mat cit ngang long song cd lwu t6c khac nhau (hinh 2.2b):
Q = 2av = oy, + wvy + wvy (2.12)
2. Xdc dinh luu toc
a) Tinh theo luu t6c chdy ddu :
Néu doan song tuong déi thang, 49 déc day song thay d6i khong nhiéu, khong
¢ song nhanh d vio thi o6 th€ tinh luu t6c thec cong thic chiay déu:

V = CYRi (2.13)
Trong da:
1
C = R = mR
n
Vai .n - hé 28 nhém, tra theo bang 4.1a, 4.1b;

m - nghich dao cia n;
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R = % - ban kinh thiy Ige, bdng ti s6 cia dién tich thoat nuée trén chu vi
uét. Khi dong séng rong va nong cd thé Iy gin ding bing chiéu siu binh quén
Ung vai mue nude dd;, (m);

i- db6 déc muc nudc ld trén doan sdng dé (khi khong do duge, thi cd thé ding
dé déc day song);

y — 88 mi thuy lue, xdc dirh nhu sau: 1) khi myc nude dang cac ma d6 nham
cia toan song giam, khéng thay d6i hoac ténz lén chit it thi dung tri s6 y cho
trong bang 4.1a hoac 4.1b, khi myc naéc dang cao ma d6 nham clia toan séng tang
lén ré rét (vi du bai s6ng cd ring rAm..) thi khong diung tri s cho trong bang ma

14 -1
) 1
Khi y = s thi cong thic (2.13) trd thanh:
¢!
V = mR3i? (2.14)
13 cong thic Maning.
87
Trong thi€t k& dutng thudng thay C = ————— (cing thic Badanh) vio eéng
1+
VR
thic (2.13). Khi do6 :
8TR
= ——i!? (2.15)
VR + ¥
Vai ¥ — hé 86 nham, tra bang 2.14a

Cac ky hidu khiae nhu trén.
b Khi dé nham cua séng subi it thay dfi, dé tien tinh foin cé thé xdc dinh
luw t6c binh quan theo cong thic sau :

V = m,HE i (2.16)
Trong dd:
mg, - 66 nham coa sudi chinh, tra bang 2.14;

iy, = 40 ddc binh quin cta sudi chinh;

Hl__,_] - d6 sau binh quin cla muc nude, {mj
Vdi séng sudi co mit cAt tam gidc H,, = 05H
mat cit hinh thang Hyq = 0,601
mit cdt hinh chi nhat Hy, = H

Véi H - chiéu sdu 1én nhdt cia muc nude tinh todn.
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Bdng 2.14
b5 nham cha déng sudi chinh

Loa sui Men
Long suéi 13 dét biing phing ' 25
Léng subi cong hodc cé mec cao 20
Ldng sufi c6 phidu by cd 15
Long suéi bi tée, cb da 1o 10

¢) Dua vao dupng kink cia sin vat tram tich hoge dgc trung cia logi dét dé
tinh luu toc ;

- Vé&i song subi viung ndi cdn ldy td 3 dén S5 hon da trén long séng sudi gan
mit cit khdo sat, réi dua vao dudng kinh trung binh ctia cdc hon da dé dé& tinh
luu téc binh quan ciia li. D€ khang dinh cac hon da dd ducge chon la do i dua
tit thugng luu vé, khéng phai la di & hai bén by séng 1@ xudng, cdn phai quan sat
va phan tich tinh hinh thuc t& & thugng ha luu mat cat dé. Thong thudng do ién
ola csc hon di trAm tich gidAm dan tl thuong luu xuéng ha lwu. Do & nhitng chd
myc nudc néng, bun cit thudng phu kin cac hon d4 trdm tich & day song sudi cho

nén cén chon cac hon da & ché bai song ed mue nudc thusng xuyén kha siu

Bang 2.14a
Hé sé nbam coa song sudi c6 dong chay tf nhién

Dac trung cua long sbng sudi Tri 8 trung binh | Pham vi thay d&i

. $bng sudi ving trung du, ldng séng béng phing (cudi, soi san) 12 08 + 15
. $8ng sudi ving trung du ldng sdng rat cong queo, sBng ngdi ving
ddng bang long s8ng khd cong queo 20 15 + 25
- §6ng ddng bing, muong ngdi co long sdng rit cong queo, séng

sufii ving ndi {c& d4 18n) 25 20 + 35
. 88ng déng bing rdt cong queo bd song co nhidu cdy cé moc, khe

sufi nhd va vUa 8 ving ni day la d4 ién 35 25 « 40
. Céc doan ghénh cua séng 6n dinh, bd séng khéng o6 cly cd 50 3+ 7

. Cac doan ghénh trong didu kién trung binh, bd sdng cé cdy co

moc khoang 25% dign tich 7.0 5+ 9

_ Céc doan ghérh thac lang sdng c6 nhiéu da 18n nhdn, bd séng co

cay od moc 50% dign tich 80 7+ 12

. NhU trén, bd sbng co 75% dién tich cay cé moc 120 9 +20

_ Nhy trén, bd sbng c6 100% dién tich cdy cd mec 200 12 + 25
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Luu téc binh quan trén toan mit cit dong chay thudng tinh theo cong thic :
VvV = y20(y - 1)D (2.17)
Trong ddg:
y — dung trong cta hon ds;
D - dudong kinh trung binh ctia hon d4 16n nhét, (m)
Khi y = 2,6 cong thic (2.17) trd thanh:
V = 55D (2.18)
Luu téc binh quan cta song sudi vung ndi tinh theo cong thde (2.18) duge tém

tdt trong bang 2.15.

— Tai cdc sdng viung dong bang cd th€ dwa vao dic trung cha dit § day song,

tham khao bang 2.16 d€ suy ra luu tée binh quan,

Bing 2.15
Luu téc binh quan cia song sudl ving mii
(xdc dinh thee dudng kinh dé trém tich)

Luu tfe binh quan (m/s)
Tén

2 |25| 3 |35} 4 (45| 5 | 55| B 7 8 °] 10

Duéng kinh binh quan cia hon dA Idn | 13 { 20 | 30 | 40 [ 50 | 70 | 80 | 100 | 10 | 160 | 210 | 270 | 330
nhdt 4 bai sbng do I trdm tich {cm)

Bdng 2.16
Lau té¢ binh quin cia séng ving dong bing
Dic trung cua ddt lang sbng
Thi ty Luu tdc binh
Loai cdt Mic db xdi quéan {m/s)
1 Bin, cat min it 13
2 Cat to, ddt sét 1an bin via 16
3 Cat to '8n sdi san, d4t sét vila 18
4 56i {2 + 20 rmm) rnanh 20
5 Cudit (20 ~ 60mm) manh 30
6 Da dau su {D = B0 + 200mm) manh 4.0
7 D4 réi x8p hoic chit via, bi xéi mén manh & phin nude sbu
khi chidu rdng xdi chim 20% chidu rong ldng séng 18
chim 30% chifu réng jdng séng 20
chidm 40% chidu rong long séng 23
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2. Tinh suy ra liu lugng thiét ké

Khi didu tra dugc muc nude ld & mat cht ngang khado sit, sau khi xdc dinh
duge tn sult cia luu lugng dng vé&i muc nude ld dd, néu tdn suft d6 khong phai

la luu lugng dng véi chu ky thiét k& cdn thist thi can phai tinh d8i ti luu lugng
diéu tra duge thanh liu lugng thist ké.

Thuong dua vAo hé s6 bign sai luu lugng dé tinh d6i ra luu hiong thist ke

Thong qua diu tra tim dugc muc nudc i binh quan nhidu nam va dua vao
dd tinh ra luu lugng 10 binh quan nhidu nam Qpq 100 cin o vao céng thic sau dé
tinh suy ra luu lugng thigt ké:
Qp = qu(l + qu)p) (2.1%
Trong da:

1
Qp - lutu lugng thigt k& véi t4n sudt xuit hién I E;

C, - hé s6 bién sai luu lugng, la hé s phan anh sy lon nhé tuong ddi cla
luu ligng cha cdc 14n luo Q d6i véi luu lugng binh quan Qug

i
®, - hé s8 c quan hé¢ voi tdn sudt E va hé s6 léch C. Gia tri cia C, phan
anh dd léch cia sy phan b8 luu higng

Goi k, =1+ C\,rbp (2.20)
thi eong thic (2.12) trd thanh:

Qp = qu.Kp (2.21)
Trong dd : Kp - hé s6 phu thuge vao C,, C,, p va of thé xic dinh theo bang 2.17.

Bdng 2.17
Tri sé k, trong cong thdc (2.21) (véi C; la tri s& trung binh)

Tén suft cla Iuu lugng

G T T T T T 1 T T T Cs
000 | 500 300 00 50 25 20 0 5

045 332 309 292 248 228 195 188 161 132 143
056 400 368 347 289 255 219 210 175 138 159
065 4,45 408 383 3% 277 235 224 183 141 170
072 507 | 461 434 353 305 255 242 195 146 181
112 823 735 658 524 439 348 325 240 161 239
157 1243 1094 950 733 6.00 4,55 417 283 165 303

D& x4c dinh Kp cdn phai bigt trude tri s6 C,. Véi cdc luu vuc nhé (F < 30km?)
c6 thé dua theo d§ thdm cta dat (xem bang 2.7) d& xdac dinh hé s6 bién sai C,
theo bang 2.18 néu dia phuong dé c6 tai liéu cia he s§ C', ).

{*) C': - hé s8 bign sai cla cudng d8 mua rac.
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Bdng 2.18
Gia tri trung binh cac hé s6 C, coa luu wiic ohod

Tri 56 binh quin coa ti s§ Tri s8 C, Tri s8 C, trung binh va bién d& thay ddi
Logi dAt g“ trung binh cia né
i 100 045 {03 + 05}
I 125 056 {038 =+ 0,75}
W 140 . C‘\, = D45 063 (042 + 084)
' 160 072 (048 + Q96)
v 250 ’ 112 (075 + 155)
Vi 250 157 (105 + 2W)

Néu gan vi tri cfu céng cd tram thiy van nhung tri s6 C, thyc do lai khac

tri s6 C, cho trong bang 2.18 thi ¢ th& st dung bang 2.19 d€ tim cdc tri s6 K,
va C, tuong ing.

. X 1
Néu qua didu tra tim duge luu lugng Q, dng véi tAn sudt 0 thi ¢d thé dua

vao luu lugng Q, d€ tinh ddi thanh luu lugng thigt k& Qp theo quan hé sau:

H g e 222
K, = ™MK, ’
'l,ray
sz%Qn (2.23)

Nghia 134 6 thé dua vao lutu lugng Ung v6i mot tan sudt da bist nao dé dé
tinh ra lwu lugng thigt k& dng vai tdn sudt quy dinh.

Vi du 4p dung

Vi du L: Long suBi cd mat cat ngang vé ¢ hanh 2.3, d6 déc binh quan cua
dong chinh 1a 40%, trong long sudi ed nhiéu cay cé. D4t trong khu vuc tu nude
thuéc nhdm III (theo dé th&m nude), chidu cao myc nudc ld binh quan trong
nhiéu nim diéu tra duge la 12,10m - Yéu cdu tinh todn luu luong ld vdi tén
sudt 1/25.

Gidi: Vi sdng suéi nhd o6 thé tinh todn theo céng thiuc (2.16)

_ 2/3:1/2
V = mcthq iy

Tra bang 2.14 dng véi long subi e nhiéu cay cb, duge m, = 15.
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Bdng 2.19

Gia tri cua hé so Kp

Tan suét
G, C, 1 7 1 1 1 | T 1
1000 500 300 00 50 20 0 5

01 0,02 106 106 106 105 104 103 103 102
02 0,03 110 109 109 107 106 105 104 103
03 0,05 18 18 115 113 1 109 107 104
04 007 126 123 122 118 16 112 109 106
05 0,09 134 132 130 124 121 116 12 107
06 oM 144 140 137 130 126 120 115 109
07 033 153 148 146 137 131 124 117 10
08 015 164 157 154 143 137 128 120 12
08 ow 174 166 153 150 143 132 123 113
1) 020 1 182 176 160 151 138 127 115
N 022 20 192 186 168 157 142 129 115
12 0.29 239 225 217 191 176 155 139 121
13 036 278 258 249 236 196 169 148 126
14 043 319 298 282 241 217 183 158 131
15 050 3,64 335 317 267 237 198 167 135
16 057 406 374 352 293 258 212 176 139
17 064 452 414 389 320 280 226 184 142
18 071 500 455 428 349 302 240 194 145
19 078 550 498 467 377 325 255 202 149
20 085 6,02 542 500 406 347 270 21 152
21 092 658 5,88 542 436 370 284 279 155
22 099 714 635 585 466 394 269 227 157
23 106 772 683 619 498 418 313 235 159
24 113 831 7.44 665 528 442 327 241 161
25 120 892 7.96 7,00 560 467 M 249 164
26 127 9,55 837 748 591 492 355 256 165
27 134 019 9,04 787 624 518 389 262 166
28 141 1086 946 847 657 544 284 269 166
29 148 154 003 899 690 571 399 276 167
30 155 ©.24 077 937 723 596 413 283 165
a2 1689 1359 199 10,30 750 524 440 286 165
34 183 1500 1,30 161 8,59 702 464 343 164
36 198 1654 14,38 1296 936 757 4590 359 161
38 2n 799 15,60 4,02 10,03 8,07 51 3,70 158
40 226 65 17,00 15.24 10,81 8,64 536 383 154
az 240 2128 18,38 1643 156 916 556 393 148
4.4 254 2285 1975 1764 1230 968 575 402 141
46 258 2454 2115 18,85 1306 1019 588 456 132
48 282 2638 2263 2012 1383 067 596 410 128
50 296 2808 2403 2134 19,59 115 6,00 384 103
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Long sufi cd mat cit tam gide

w = 0,6BH - Ao | 8
Vay : V = 15 x (0,5H)* x 0,042 12,00 | g 2
= 15 x 0,63H"* x 02 = 1,89 H¥? oo Rk SRS N
Khi cao do mye nude 14 14 12,10m, =55 S5 —=
thi H = 0,7m, B = 18m i D S RS S =
7

V= 1890HY = 189 x 077 = 148ms | YN | W5 |80 |s0|se]s

w = 0,5BH = 05 x 18 x 0,7 = 63m?

qu

tim

qua
tim

méit

75

Hinn 2.3
= oV = 63 x 1,48 = 93m’s Mat cit ngang suéi
Tra bang 2.17, dng véi C, = 0,63 duge K,s = 2,35
T cong thie (2.21):
Q = Q- K
dugc:
Qs = 93 x 235 = 21,9m¥s.

Vi du 2 : tai cdu X, nam 1984 da xy ra mot tran li v6i chu ky 10 nam,
tinh todn duge Qo = 20m%/s. Dit mat trong khu tu nudc thude loai IV. Hay
Qso-

Giai : Tra bang 2.18, véi dat loai IV duge C, = 0,72
Tra bang 2.17, duage Ky = 1,95 Ky = 3,05

Tt cong thic Qp =Ep- Q
K, *n

tim duge
3,06

Qs = X 20 = 31,3m%s

1,95

Vi du 3 : Da bigt luu lugng binh quin cia mét con song nhé la 50m%s, dét
trong khu tu nudc thudc loai ITI, hé s§ bith sai cuding d6 mua rao cia khu
dfj lé C,V = 0,62 Tim QSO.
C
Gidi : Tra bang 2.18 v6i dat logi Il duge & = 140 ; C, = 14 C,
v
Vol C', = 0,62 thi C, = 1,4 x 0,62 = 0,87
Tra bang 2.17, khi C, = 0,87 ndi suy tim duge Ksg = 3,54
Tu cong thic (221) Q, = Quq K, duoc Qg = 50 x 354 = 177m%s.
Vi du 4 : Qua diéu tra thiy van cia mét con séng nam 1981 tinh todn dugc
Qoa3 = 66m>s, Qo7 = 75m’s. Tim Q100-

Gidi: Tt nam 1943 dén 1981 o6 t4t ca 39 nam. Ld 1971 lén nhét, i 1943 lén
hai.

Tinh tan suat 1@ 1971:
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m 1 1

n+1 - 39+1 - a0 - 5%

Téan sufdt i 1943:
m 2 _ 1 - 5%

n+1 39+1 40
Tit cong thde (2.22):

Q 66 K

B2 - 088 = —

Q4 5 Kyo
Tra bang (2.19), qua tinh thd véi C, = 0,36, tlm duge K,y = 1,92, Ky = 1,69
Ky 1,69 o .

duge ——— = - = 0,88 Vay C, = 0,36 nhu gid dinh la phu hop.

Ky 1,92

2,16 :
Qoo = %Qn = 1537 = 84m’/s
2,16
hosc Qo9 = Tgg X 66 = 84m’s.

3. Tinh ddi thanh luu lugng thiét ké & vi tri xay dung ciu cong

N&u mat cAt khao sat tring hojc rdt gin véi vi trl sé x4y dung cdu cfng ma
sai 6 cla luu lugng céa hai mat cdt chl vao khodng + 10% thi khéng céin tinh
déi. Néu vugt qui pham vi nay thi tinh d8i theo cong thitc sau:

Fhpm 11/4

cCCc C

Qp = —— X Qp _ (2.24)
Fp By
Trong dd:
Q, - ltu lugng thigt k& & vi tri xay dung cAu cfng;
Qp - luu lugng dng v6i chu ky thiét k6 d mit cit ngang khao sit,
(m3fs);
F. va F, - dién tich khu tu nudc & vi trd cliu cfng va dién tich khu
tu nudc & chd mat cit ngang khdo sbt {kmz); |
b. va by, - chiéu rong cia dién tich tu nu6c & vi tri clu cfng va cua
dién tich tu nudc & mat cdt khéo sdat (km);

I. va I;, - do déc binh quan cia khu tu nudc & vi tri cflu va & vi trd
mit cidt ngang khic sit (m/km);

m — chl s6 hinh thdi luu vyc khi 14, thuong l&y bang 1/3;

' 1
n - chi 86 dién tich tu nude, véi luu vife 16n 14y bing

2 .
Efg,khl

F < 30 km? thi n = 0,8.



2.4. TINH LUU LUONG BANG PHUONG PHAP SO SANH TRUC TIEP

Khi vi tri s6 xAy dung cdu c8ng gin vdi clu cfng ci, cd thé thong gqua viée
didu tra tinh hinh tho&t nudc clia cdu cng ci, d6i chiu véi phuong phap tinh todn
khiu d6 céu céng (xem chuong 3) d€ tinh nguge ra luu lugng, réi tinh ddi thanh
ltu lugng thiét k€ & vi tri s6 lam cdan cong mdi

1. Tinh ddi ti luu lugng dinh ld chay qua ciu nhéd hién c6

a) Tinh beu Irong dinkh lG dwa vie ciu nhd chdy e do (khi 1,3 hy > hg) :
Tt cac cong thie tinh khfu dé cdu nhd (Xem chuong 4) ta o6 th€ tim duge
cong thic luu lugng dinh 1d cta cdu cd mit cit ngang hinh chit nhat la :
Q = MBH>? (mfs) (2.25)
Trong dd; B - khdu dé tinh chta cdu (m);
H - chiéu cao c6t nude trude cu (m);
M - hé s6 ltu lugng, thay d6i theo £ tra bang 2.20

Bdng 2.20
Tri 56 £ M, ¢ cia ciu
Hinh thic cia mE céu H8 s8 co hep £|H8 s8 lw lugng M (H& s8 ku thc
Clu mét nhip b géc tu ndn 0,90 156 0,90
Cdu mdt nhip cb tudng cénh kifu chl bat 085 146 090
Céu nhidu nhip, mé céu khéng ¢6 géc tU nén hodc
mé chu kéo dii ra ngodi mai ta luy 080 137 085
Cau vom o6 chin vdm bj ngdp 075 129 080

b) Tinh luu heong dinh Wi dua vio cliu nhé chdy khéng tr do (chdy ngip), (L3ky <hy)

Céu nhd chay khéng tu do thudng xAy ra trén cdc séng nhdé ving dbng bing
ma long song dudi cdu khong gia ¢§. Tinh luu lugng theo cong thic sau

Q = &V, hsB (2.26)
Trong dd

V, - t6c do cho phép dudi cdu, bing t6c dd cho phép cua vat lieu dudi céu
{tra bang 4.2a);

hs - chidu séu nudc chdy dng v6i muc nudc ha luu cfu cBng ty nhién, tri
s6 cia nd tim duge qua didu tra. N&u khong cd tai lidu diéu tra,

cé th€ tinh theo cong thie: hy = H - — (2.27)

¢ — hé sf luu téc, xem bang 2.15.
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D€ xdc dinh xem dong chdy dudi cfu cd phédi 1a dong chiy khong tu do hay
khong, c¢d th€ tién hanh so sanh hs; va h,, nhung cling c6 thé ddi sang quan hé
cia H va V, tic la:

Khi chay khong tu do:

Vi Vi
hy = H - E’—z > 13 h = 1,3? (2.28)
gy
R -
) — (2.29)
2 g

H >3+

1
Lﬁygo:0,9t.hiH>0,2V2ktﬂcladﬁykhbnngo.Né.1Hs(l,3+ )-

thi dong chay dudi cdu la ty do, Q tinh theo cong thic (2.25).
¢) Lun beong dink lg chdy qua ciu céng
Xdc dinh trang thdi dong chidy qua cing
- Céng chay khong &p:
H < 1,2 heang v6i cfng cd cua céng thﬁfmg
H < 14 hco‘ng v6i cdng cd cila efng nAng cao
- Céng chay ban ap:
H > 1,2h4,, v6i cfng o6 cita cOng thudng.
- Céng chay cd ap:
H > 1,4h 4n, v0i cOng cd ciia cong nang cao
Trong cic cbng thdc trén thi H - chiéu cao nuéc trudc cong (m) ;

hcdng — chiéu cao eéng (m).
Luu lugng thodt qua céng

D4 bi¢t trang thai dong chay, c6 thé ding cdc bang tinh todn thiy lge cong
tdong dng, dua vao ki€u cdng, do déc I va chiéu sAu nudc trude céng H tra dugc
cac trf s6 luu lugng va luu t8c chdy qua cfng. Viéc tinh todn luwu lugng nuéc chay
qua cfng cd 4p thudng khéng tra bang ma phai tién hanh tinh todn cu th8. Néu
did didu tra duge muc nuée trude cfng H va chiéu sAu nufc tu nhién cia sufi &
cta ra ha luu h5 thl cd thé tim duge luu t6c trong elng Vesng theo comg thite:

1
Veong = \j 2gH —hyy———— oL () (2.30)
- 1+g+ =
! CR
Luu lugng cta cong la:

Q = WV (M%) (2.31)
Trong dd:

Vccing - luu téc trong-cdng (m/s);
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H - chiéu sau nudée trude cfng (m) didu tra duge;

hs — chiéu siu nufc sau cdng (m) diéu tra duge, ndu khong thi tinh theo

comg thic (2.28).
& - hé o6 ma sat § vi trf cda vao, tra bang (2.21)

1
C - hé¢ s6 luu tde, C = ;Ry tinh theo cong thie va bang & chuong 4;

i

R - ban kinh thty lue (m), R = Y

Bdng 2.21
HE 6 ma sat 8 cia vao cha cing

Kiéu cla clng & thugng I g
CBng khéng c6 cla va cdu khéng c6é gbc tu nén 045
Cong c6 cda cfng kidu tudng canh md réng 025
Céng ¢6 cua clng cé gée t nén 00
Céu c6 géc tu nén 015

2. Suy tim lvu lugng thiét ké

@) Tir lwru legng chdy qua ciu céng, tinh d46i vé luu lwong tw nhién.

Luu lugng tinh duge theo phuong phdp trén day 1a luu lugng chay qua cdu cdng
hién ¢6. Do anh hudng cla cdu céng lam thu hep dong séng nén thudng xdy ra
hién tugng tich nudc lam cho luu lugng chdy qua cdu cng nhé hon luu lusng dinh
li ty nhién. Do dé phai dya vao cong thiue (2.32) dé tinh d&i luu lugng chay qua
cau cfng thanh luu lugng ty nhién. Tuy nhién véi cdu céng nho vang déi nui, do
quan hé cla dia hinh, tdc dung tich nudc tuong d8i nho, cé th€ bd qua va cd thé
xem luu lugng chay qua ciu cdng la luu lugng ctia dinh 1G tu nhién. Cong thie dbi

nhu sau:
1
QM = EQC

Trong dg:

Qm — lvu lugng dng véi dinh k& tu nhign truée khi xay dung cdu ofng, (m3/’s}

Q. - luu lugng chay qua cdu cong, (m’/s)

1

s - hg s6 triét gidm do tich nudec, tra bang 2.22.

b} Xdc dink tin sudt leu lrong

(2.32)

Sau khi dya vao phuong phdp trén tinh ra luu luong ty nhién cia mét lan la

nao do cua song sudi dang xét, lai dua vao phuong phap didu tra hinh thai & trén

(xem 2.3) d€ xac dinh tdn suat luu luong cia l4n 14 dd, réi tim luu lugng cta chu

ky thiét k& can thigt d vi tri cdu cbng.
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Bdng 2.22

1
He s0 friét giam do tich nwiGe S

. Q¥ %F
) e
2 5 10 5 20 30 50 00 | 200 | 500

100 10
150 116
200 120

050 250 126 | 186
300 80 | 1w 10
400 Mo | 123 | 11
500 152 | 130 | 120
25 110
30 112
40 13
50 121 10
70 | 132 | 1@

075 100 148 | 125 e
150 164 138 128
200 188 | 150 | 131 | 124 | 19 | s
250 | 208 | 64 | 139 | 128 | 121 | 1B 1M
300 220 | 172 | 150 | 135 | 136 | 122 | 1w
400 265 | 19t | 160 | 146 | 140 | 130 | 120 | 12
500 304 | 220 | 174 | 160 | 149 | 137 | 128 | 120
0 110
15 s
20 123 | 12
25 131 | 127
a0 143 | 123 | 15
40 157 | 132 | 120 | 12

00 50 170 | 137 | 123 | 18 | .4

L7000 do1es | sz | 13t | 123 | 120 |
100 237 | 172 | 147 | 135 | w29 ! 120 |
150 286 | 208 | w71 | 157 | 149 | 138 1 124
200 ; 190 | 171 | 180 | 144 | 130 | 19 ! 110
250 208 | 85 | w7t | w80 | 142 | 128 | 8
300 | 232 | 208 | 180 | 170 | 1s0 | 131 | 120
400 268 | 230 | 210 | 184 | w1 | 143 | 127 | w0
500 . 285 | 257 | 239 | 210 | 180 1 150 | 130 | 116
i




Tiép bdng 2.22

B a2/ ?F
H Hi,
1 2 5 o | 15 | 20 | 30 | so | 00 | 200 { 500
1 2 3 4 5 6 7 8 9 0 11 2 | B
0 @31 s
5 s | 121 | 12
20 B0 | 132 | 19 |
25 178 140 123 117 113
30 200 | w0 | 135 | 125 | 120 | w0
a0 230 | 173 | 145 | 132 | 126 | 17
50 250 | 185 | 156 | 140 | 131 | 123 | 18
125 70 am | 240 | 183 | 100 | 149 | 132 | 122 | 185
100 263 | 210 | 186 | 170 | 186 | 137 | 1@ |
150 a0 | 200 | 230 | 200 | 183 | 160 | 137 | 18
200 a0t | 260 | 238 | 203 | 179 | 50 | 150
250 298 | 265 | 230 | 201 | 162 | 140 | 18
300 325 | 300 | 254 | 20 | 171 | 48 | 124
400 243 | 192 | 158 | 1:
500 272 | 21 | 17 | 13
0 208 | 168 | 133 | 6
5 196 | 152 | 130 | 121 | 18
20 227 170 139 127 120 112
25 247 184 153 137 133 124 121
30 21 | 202 | 186 | 48 | @9 | 127 | 122
40 326 232 185 165 152 137 124
50 258 | 198 | 17a | 159 | 143 | 133
150 70 3.26 246 212 154 171 150
00 206 | 260 | 233 | 202 | 173 | 143 | 124
150 3,30 254 247 202 164 1358 124
200 330 | 287 | 242 | 193 | 150 | 128
250 272 | 208 | 167 | 138
300 220 | 190 | 150
400 250 | 206 | 164
10 300 | 227 | 164 | 134 | w22 | v | w0
18 250 188 156 14 132 122 112
20 3,08 200 174 156 145 132 122
25 323 235 152 1.71 158 143 127
30 072 | 206 | 181 | 167 | 149 | 135
a0 330 | 242 | 206 | 187 | 167 | 180 | 133 | 123
175 50 sg4 | 238 | 210 | 85 | 163 | 152 | 128
70 270 | 248 | 220 | 192 | 61 | 136 | M
100 oo4 | 247 | 22 | 176 | 143 | 123
150 254 228 196 169 139
200 276 | 21 | 182




Tiép bdng 2.22

1 2 3 4 5 6 7 8 9 0 n 2 13
e 282 | 193 | 182 | 137 | 188 | 12
5 244 | 189 | 167 | 152 | 136 | 122
20 : 267 | 28 | 190 | 176 | 156 | 139
25 330 | 247 | 212 | 182 | w0 | 148 | 120
30 238 | 213 | 189 | 163 | 136 | 1%
40 262 238 212 182 147 121
50 323 | 287 | 246 | 204 | 164 | 135 | 10
70 294 | 242 | 192 | 156 | 124
00 250 | 20 | 79 | 143
150 273 | 2w | 165
Qd’%F
Wl 2
Hi, 2 5 10 15 20 30 50 00 | 200 | S00 | w000
0 3l | 232 | 20 | 182 | 160 |
5 21 | 190 | 165 | 135 | 1n
20 270 | 225 | 198 | 158 | 122
25 25 235 | 202 | 170 | 143 1
a0 a3 | 250 | 192 | 152 | 120
40 280 | 218 | 172 | 132 | 1.
50 259 | 194 | 156 | 122
70 30 | 240 | 170 | 130
0 | 260 | 192 | 150 | 132 ! 120
15 300 | 268 | 206 | 183 | 150 | 10
30 20 218 | 193 | 18 | 127
25 280 | 230 | 190 | 138
30 265 | 210 | 155 | 120
.5 0 30 { 260 | 200 | 160 | 1w
15 270 | 228 | 180 | 140 | 1@
10 238 | 193 | 14
a0
15 290 | 222 | 158
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Thuyét minh
1. Cac ki hidu trong bang 2.22:
Q. - luu lugng chay qua cdu (cng), (m>fs);
F - dién tich khu tu nuéc & thugng luu cong trinh, (Km?);
H - chiéu sau nudc quan trac duge & dinh ld trudc clu cdng, (m);
B - chidu réng mat nuéc tuong dng véi H, (m);
- d6 doc trung binh cia ciu cdng.

1,

1 1
2. Tri 86 cha 3 che trong bang ndm trong pham vi tt 1,1 + 3,3. Khi s> 3.3

phai didu tra cAn than, sau khi xdc dinh nguyén nhan tich nudc thi tinh lai. Khi

1 .
g < L10 thi ldy bang 1,10 dé tinh.
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CHUONG 111

PHAN LOAI CONG, CHON KIEU CONG VA BO TRi CONG

3.1. KHAI NIEM VE CONG, PHAN LOAI CONG

Céng la cong trinh thodt nude qua dudng, nam rai rdc doc tuy€n va chim trén
80% céc cong trinh thoat nufc trén dutng. Theo quy dinh ctia Vien Thiét k& giao
thong trong quy trinh tam thoi QT- 64 ~ VGD thi: nhitng cong trinh thodt nude qua
dudng khdu d6 dudi 2m (du trén cd dip d4at hay khong) déu goi la cdng, khéu
dé trén 6m la clu, khdu do gita 2m va 6m thi khi chidu day dat dap bén trén
> 0,5m la e6ng, < 0,5m la cdu nhd.

So v6i cdu thi cdng cé nhitng uu di€m sau:

- Bao dudng va sia chia it;

- Xe c0 di lai, trén céng ém nhu chay trén dudng;

~ Néu chiéu sau dap ddt trén cSng = 2m thi khi tdi trong xe chay trén dudng
tang 1én so voi tai trong thiét k&, ciing khong cidn tang cudng gia 6 két cdu cdng ;

- Thong thudng thi chi phi lam céng ré hon chi phi lam cdu vi khéi lugng vat
liéu st dung it hon, méng dat néng hon va cdu tao don gian hon.

Cé thé phan loai cong theo may cach sau day:

1. Dua theo vat liéu lam cong, chia thanh:

- Céng gach, cht yéu la cdng vdom gach, cing cd trudng hyp xdy cudn cic cdng
tron bang gach.

- Céng dd: cé thé lam thanh cfng ban hoac céng vom da. Coéng da thudng ré,
chi phi bido duting thép, ti6t kiém duge xi mang, cot thép.. nén diung & nhiing vang
#én da.

~ Cdng béténg: thuong la coéng trdon 4 khdp, cong vom. Uu diém la tist kiem
cdt thép, dé dic. Nhuoe di€m 14 dé bi hu héng néu thi céng khéng tot, khd sia
chita,

—- Cong bétong cét thép: Thudng 1A cdng tron, céng ban, céng hinh hop hodc cong
vom. Uu diém Ja bén. chic, dé van chuyén va lip ghép. Nhuge di€m la tén c6t
thép. Céng hop thudng dit, thi cong khd nén it dung.
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- Cong lam bang cdic vat liéu khac, vi du cng g6 (loai tam thdi) cong sanh,
cong gang, cdng tom luon séng v.v..

2. Dya theo hinh thiic cdu tao, chia thanh:

— Céng tron, duting kinh céng thudng la 05 + L,bm. Tinh hinh chiu lyc té6t,
thich hgp v6i cic loai nén modng. Chi cdn b6 tr tudng dau, khéng cidn mé tru cho
nén khéi lugng x4y it, gia thanh xay dung tuong d6i nhé - Tuy nhién khong si
dung dugc d ché nén duong dap thdp. Cong trdn bétdng khéng cdt thép thudng cd
dutng kinh 2,5m nén lam ¢ nhing vi tri ¢d chiu cao dap dit trén cong khéng nho
hon 0,8m.

- Cong bdn nap: do dac di€m két ciu cua cfing bin nap nén cd thé bs tri &
cac ché nén dudng dip thdp, va ciing cd thé lam thanh céng ban néi.

- Cong vom: céng vom chi cdn khong bién hinh dudi tdc dung cta tinh tai, co
th& chiu duge su vugt tai tuong dsi 1én.

- Cong hop: thich hgp voi nhitng ch§ nén mdng tuong d6i y&u nhung khé thi
cong, gia thanh dat nén thudng it dung.

3. Dua theo tinh hinh diip dat trén cong, chia thanh:

- Cong ndi: dinh céng khéng dap dat, thich hop véi nhitng ché nén duong dip
thép, cdc mudng rianh néng.

- Céng chim: chiéa cao dap dit trén céng 16n hon 50cm thich hop vdi nén

didng diap cao, nhing chd sudi sau.

4. Dya theo tinh chat thuy lue, chia thanh:

- Cong chdy khong ap: chiédu sdu muyc nudc & cta vac nhd hon chiéu cao miéng
céng, muc nude trén todn chiéu dai cong thudng khéng 1iép xic vai dinh cong. Phin
lén céc cong thudbe loal nay.

- Céng chdy bdn dp: chidu sau myc nudc d clta vao tuy ldn hon chidu cao clia
cong, nhung nudc chi ngap miéng ma khong ngap trén toan chidu dai cong.

- (Bng chdy c6 ap: chidu siu myc nude & clita vAo én hon chiéu cao cia cong,
dong chay trong pham vi toan chiéu dai cong déu chay ddy, khong ¢ mat ty do.
Thutng st dung & nhing vi tri ¢ susi sau, nén dutng ddp cao va khong gay ngap
lut cho rugng déng.

- Céng xi - phéng: thudng dung khi nén duong dip thdp, mue nudc hai bén
duong déu cao hon cia cbng va nhdt 13 khi tuyén dudng cit qua cdc mudng tudi
thuy lgi. Cda vio cia cOng xi phong phai b6 tri theo ki€u gigng thing ding bao
gom cd bo phan chéng ling dong. Cdng xi phong cdn phai bdo dam khéng bi tham
[au nude ra ngoai.
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3.2. CHON LOAI CONG

Khi chon loai céng cdn phai xét dén cdc nhan t6 saw

1. Piéu kién dia hinh, thuy vin va thuy lyc

Véi cong lam méi, thudng dung cdng chay khong &p. Chi trong trudng hgp cd
%6t d&n viéc tich nudc truée cong va khong Jam ngap lut rudng dong, thén xdm,
mdi cho phép 1am cOng cd 4p hodc ban dp. Tuy nhién khi dung hai loai céng sau
thi khi thi céng phai bao dam khong d€ nudc trong cfng thdm ra ngoadi. Cia vao
clia cong cé Ap phai lam theo dang dudng nude chay.

Khi ltu lugng thiét k& vao khoang 10m¥sec thi nén lam céng tron bé téng cot
thép vi d& thi cong va gia thanh lai ré. Tuy nhién khi khéng du chiéu cao ddp dat
trén c6ng hosc khi dong chdy cd nhidu bun edt, cay ¢d thi nén lam cfng cd ban
ndp thay cho cong tron.

Khi leu lugng thiét k& vao khodng 20m’feec, dit cd dam bioc duge chiéu cao dap
d4t t6i thi€u trén coéng, cing nén lam cng ban nap hodc cdéng vom.

Trén cdc dudng cdp thép, néu luu lugng dudi 10m’sec va nude i it bin cat,
khi d8 ddc doc day sufi bao dam khéng lang dong bun cat thi cd thé lam nén dudng
th&m hoac lam c6éng khdu d6 nhd két hop véi dudng tham. Khi cdc tuyén dudng cép
thip vugt qua cdc sdng nhd, sudi cé nude la lén nhanh, rit nhanh, dong séng sudi
chinh khong r6 rang, khi li ngap kha rong néu dia chdt long song tét, do6 doc doc
nén dudng nhé thi c6 thé xét dén viéc ding dudng tran hoac dudng tran va cong
lien hop. Thuong thi chi phi duy tu béo dudng dudng tran khd lén, mia ld cd thé
tic xe, khéi lwong da st dung nhiéu.. cho nén cén phai tién hanh so sdnh kinh té&
ky thuat trude khi su dung.

2. Gia thanh xay dung

O nhitng ving nidi sin d4, dung céng da xay la kinh t& O nhing ving thiéu
d4, ding céng tron hogc cOng ban bé tong la kinh t€ Trong diéu kién thoa man
duge yéu céu vé luu lugng, diung cOng tron don 18 hon c6ng ban hoac céng vOom.
Khi luu hWtogng tuong ddi lon, cong ban bé tong c6t thép ré hon cfng tron keép.

D& thoat cing mot luu lugng, dung cong tron don ré hon céng tron kép. Vi du
ding 1 ® 1,25m ré hon dung 2 ® 1lm, va kha .nang thoat nudc tuong duong. Do
dé néu cd thé xay dung cong don thi khéng nén dung céng kép hodc cong ba 16.

Chiéu cao nén dudng anh hudng truc tiép dén gid thanh xay dung. Nén dudng
d4p cang cao thi cong cang dai. Khi chiéu cao nén dudng cao qua 5 + 6m thi nén
tién hanh so sanh kinh t& ky thuat r6i méi quyét dinh lam cdu nho hoac lam céng.
Nhung khi luu lugng nhé thi lam cdng tron thuong ré nhét.



3. Dieu ki¢n vit liéu va digu kién thi cong
Nén ding vat liéu dia phuong, tiét kiém c6t thép. O ving ndi sin d4, néu cd
didu kién nén dung clng xiy d4, ndp bé téng hodc cbng vom d4.

Khi thiét k& phai tao didu kién thuan lgi cho viéc thi cdng sau nay. Nén su
dung cdc thiéft k& dinh hinh theo ki€u lip ghép d€ d& tén kém van khuén va ding
duge cdc cu kién diuc sin (thudng cd chdt lugng tét hon két cfiu d8 tai chd).

4. Ditu kién dja chat

Dia chét & dday mdng c6ng anh hudng rdt 16n dé&n thui han st dung cSng. Néu
dia chdt mém y&u thl phai xi Iy hosic phai dung cong hop bé téng cbt thép.

5. Diéu kién duy tu bao dudng

Khi chon loai cfng phai tao diu kién thuan lgi cho viéc duy tu bao dudng sau
nay: khong lam céng qua dai, véi c6ng tron dudng kinh céng khong dugc nhé hon 0,5m.

~3.3. BO TRi cONG
1. Chon vj tri cOng

Cdng phai dat & ch§ thodt nudc nhanh va t6t nhdt. Vi th€ nén dat cfng & ché
thip nhdt cia dudng tdc 1a ché sé hinh thanh déng chiy khi mua 14, nhitng ché
cd khe sudi ré rang.

Néu hai vi trl c6ng kha gdn nhau ma luu lugng céin thodt tuong d6i nhé thi
¢ thé dao muong nhép dong d€ lam mot cdng chung. Tuy nhién cAn phai so sdnh
kinh t€ ky thuat gita phuong an dao muong, tang khdu do céng véi phuong an lam
hat céng d€ chon phuong an ré (hinh 3.1). |

el b ll
el o

| ij[ ‘;_ E | %};}'I‘I'I'I'I’”i

Hinh 3.1 Hinh 3.2
S0 d6 hop nhdt hai khe suSi dé lam mot cfSng Céng chéo
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O ving déng bAng, khi tuyén dudng di qua ving d&t thdp va ao hé kha dai
thi phai b6 tri cfng tai nhilng ché mat d4t cs d6 déc tu nhién, d€ tranh nudc bj
tt dong ldu dai. Néu khong cfin két hgp voi thiy loi thi c@ 1 + 2 km dit mét
cfing.

Thudng dat cOng gin véi tim khe sudi va thudn l¢i v6i hudng nude chay. Khi
khong cd didu kién dat thdng géc thi phai dat chéo (hinh 3.2).

Né&u cd dibu kién, nén cdi cic doan suSi cong queo thanh thing dé b& tr{ cong
thdng géc v6i tim duttng (hinh 3.3).

ﬂipcfkm,éf
Suér i )2
i — il . . -
|1|-r“!TI'[ 1|‘I[ I
V
a; E LY ;i

Hinh 3.3
Cai subi d€ lam c6ng thing goéc voi tim dudng

%

Véi song sudi o6 dong chdy nhidu loan cing thuéng 4p dung bién phdp cai sudi
dé diéu chinh dong chay (hinh 3.4).

% lim diidng
,?)5”? / \SU-‘?-" Cci'}

f -~
Subi nhiey lgan

Hinh 3.4
Cai su6i di2u chinh dong chdy nhiéu loan d€ lam cOng thing goc véi tim dudng.

2. Bd tri miit diing ciia cing
Phai can cd vao diéu kién dia hinh, dja ch&t va thiy van d& b6 tri mat cat
doc cia ofng hop 1y v& mat kinh t6 k¥ thuat.

Néu b8 trl cfng trong long sudi thién nhién thi cao d§ va dd déc doc diy cong
phai trung voi cao dd va do dbc doc cua long subi. V6i ofng két hop giita giao théong
va thuy lgi thi phai tén trong yéu clu nay.
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Khi do déc doc long subi qud nhd ma chidu dai cfng lai ngdn thi o6 th€ lam
ddy céng khong dfc va o6 cao d6 badng cao dé cia cfing phia ha luu.

Phai duya vao viéc tinh todn thiy luc d€ xdac dinh cao dd ddy cOng; V6i cOng
don khong nén dung bién phdp ning cao day cfng d€ rit ngin chiéu dai vi thudng
khong kinh t& Vé&i cOng d6i ho#ic cSng ba thi ¢ thé 4p dung bién phdip nay dé
giam bdt chidu dai cdng sau khi d8 tinh toAn so sdnh kinh té&

Khi tuyén dudng giao nhau véi muong mdng thiy lgi thi thudng 1am c8ng xi
phong, Mat ding cia cfng xi phdng trén dudng 6 t6 thudng bs. tri nhu hinh 35.

-
B I A ey

z.‘....".., z‘;} g xdy vua mat
ﬂa xep khan 0 2%

M cﬁeﬂb/ay Muﬁ_gpﬁd.r d‘a edn /am
caﬁ_g Trink glam 73

Hinh 3.5 Hinh 3.6
Mit ding cta cOng xi phong kiéu giéng BS tri cOng trén nZn
thing ding dip da

Vé&i cic khe sufi cd d6 dbc doc 16n, cé thé xAy dung cSng trén nén dép da

(hinh 3.6} thay cho cfing déc d€ mit ngin chiéu dai cfng. Tuy nhién khi xay dung
loai c6ng nay cfin luu ¥

- Diéu kién dia ch4t phai tot, bdo dam cho cfng luén 3n dinh.
- Cudng d¢ diy mdng phdi bdec dim déng déu; -

- Phai lam t6t viéc n6i ti€p va gia cf thugng ha luu;

- N&u dia phuong x4y dyng c6 nhiéu dd, nén t4n dung.

Hinh 37
Céng d6c: a) Ddy mong c6 go chan dé;
b} Cita ra c¢6 wong din cim sdu.
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Khi cén phai xay dung c8ng déc thl phai can cd vao diéu kién dia hinh, dia
chit dé b8 tri cong hop 1y vé kinh t§ vad cod két cu &n dinh. Khi long khe sufi
khéng cé d4, d6 dbc doc dudi 10% thi cd thé lam mdng céng déc véi ddy mdng cd
g chan d& nhu hinh 3.7a hoéic ¢ tudng dfu cAm siu nhu hinh 3.7b.

V6i cdc khe suSi ma long khe la d4 (tdng phong hod), thi cd th€ lam mdng
cfng dfc n&u do dbc doc cia nd dudi 30%, n€u khéng phai lam mdng cong ki€u bac
cp nhu hinh 3.8 _

Khi b8 trf mat ding cia ofng dfc cn chi y:

- Chiéu dai méi doan cfng khong nhd hon 2m, do6 chénh cao lon nhét cua hai
doan c6ng gin nhau khong dudc qua 3/4 chiéu day cia cbng {hinh 3.8). Tuy nhién
cAch b6 tri nay s& lam tang s8 doan cOng lén nhiéu, vi vy cd thé ldy d6 chénh
cao 16n hon chiéu day thanh cfng va xfy bit khe ho lai nhu hinh 39. Cén chd y la

1
d6 chénh cao giita hai doan ofng khéng duge qui 0,7 hoic 3 chidu tinh cha cong.

df?ﬁm

Hinh 3.8 Hinh 3.9
Clng d6c b6 tri theo ki€u C6ng ddc ki€u bac cdp o6 d¢ chenh cao giila
bac cdp. ' cdc doan cSng 1dn. (DO chénh cao khong qué

1
0,7m hoac 3 chizu cao tinh cda céng)

7
E/§ Zé
14 Y
By
A
4

Hinh 3.10
B6 tri cong déc c6 bac cAp khi do dSc ddy khe subi thay ddi nhitu.
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- Khi d6 d€: clia ddy khe sui thay d6i tuong d6i lon thi cé th€ lam céng ddc
ki€u bic cdp nhu hinh 3.10.

3.4. BO TRi cUa CONG

Cia céng c6 tdc dung néi tidp nén dudng va miéng céng va diéu tigt trang
thai déng chay, bido dam dong chay théng suft, trinh x6i mon long song sudi

thugng ha luu, trdnh x6i mdng céng, mdng clta cbng, bao dam cho clng lam
viéc an toaAn.

Hinh thic cita cfng con truc tiép anh huéng dén kha nang thoat nuéc cta cdng
vi dén viéc chon lya hinh thic gia ¢ long khe su6i. Do d6 phai can cd vao didu
kién dia hinh, dia ch&t va diac tinh cua dong chdy d& chon hinh thdc cfu tao cia
cbng thich hgp, bao gbm viéc gia c§ long song thuong ha luu, viéc gia c6 va bé tri
cic bién phap tidu nang.

Cdc kiéu cia cong thuong ding: clita efng co tudng cénh ki€u chi bat, cta
cdng cd tudng canh théng gdec; clia cong cd tuong ddu vA hai gdc tu ndn, cita
cong dang dudng nudc chiay, cda cdng kidu vat ddu va cua cdng c¢d tudng canh
cong hién it dang.

Thudng gia cf long khe sudi & clta vao bing cdch lat da khan hoac lat da xay
vita. O cac khe sudi déc thi ding bic nude hodc déec nudc cd tang d6 nham, khi
lvu t6c qud Ién thi phai ding hé tidu nang.

1. Cac hinh thic cdu tao cita cOng va diéu ki¢n sit dung thich hop
a) Tuiong cdnh kifu chir bt
Tai cita céng b8 tri tudng canh chéo va déec 3
ma nhin trén mat bing cd dang hinh chit bat. 4
D& rit ngin chidu dai tudng canh va dé dé thi
cong, diu mit cla tudng canh thudng xAy thing
ditng (hinh 3.11a).

Do khéi lugng cong trinh it, diéu kién thuy by / \
lyc t6t, thi cong don gidn nén day la kidu cda y w\ﬁ
cdng thudng dung nhét. Theo tinh todn, néu lay \ﬁk‘”
gdc chéo cda tudng canh la 13° véi cita vao va C’/

10° v6i clta ra 1a hop Iy nhdt vé mat thiy lyc,
tuy nhién thuc t& thudng ldy gdc chéo la 30°
Kinh nghiém cho thdy khong nén l4y goc chéo
qui 18n vi loai clia cfng ki€u chii bat cd gde
chéo lén thuong phat sinh cdc xody nudc gdn
tuong canh dé gay xdi (hinh 3.11b).

Hinh 3.11
Cita ofng c6 tddng cinh ki€u chif bat
a} Tudng cdnh chit bag
b) Hudng nudc chiy clia cbng co
goc chéo 16m.
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b) Cira cong c6 twirng cinh thing gic

Khi kh#iu d6 c6ng va chiéu rong khe sufi gdn bang nhau, khong cdn tap trung
hoac phan t4n dong chay, thi ¢ thé lam cia cdng cd tudng cdnh thing gdc nhu
hinh 3.12.

Loai ciia cfng nay kha kinh t& vi tuong cdnh ngén, kh6i lugng xay lat clta cong

ft. V&i cac ciia vao ciia cng & ving nii, cdn b8 tri déc nudc, cing nén dung loai
cla cing nay.

d}

Mor dof by abicn

Hinh 3.12 Hinh 3.13
Cita ofng c6 tudng canh thing goc Cita c6ng c6 tudng dau
a) Tudng dauw néi tip véi mdi dbc thién
nhien; b) Tudng dAu ndi uép voi bd dbc
cla muong mdng nhin tao

" s Ahing v

e afgs s .
&y (6 dd X3y

¢) Ciea céng ¢6 twing diw (hinh 3.13)
Loai cifa cfng nay thich hgp véi cdc muong méang nhin tao hodc 3§ cac khe sudi
ma long subi la da khong bi x6i mon. Trén cdc muong méng nhan tao cd theé ndi
truc tiép tudng ddu voi by ddc, khi cén thiét thi phai lat dd gla c8. Khi lvu téc
nhé va dia chit ctia bdy sbng subi thién nhién tudng
d6i t6t thi cd th€ kéo dai mai taluy cia nén dép

I/ T
xudng tdn canh bén cia clia cdng d€ thay th& cho //// iy
viée lam gde tu nén bao vé cla cong. /

d) Cira cong cé twong diu phd’i hop vdi goc tu nin
(hinh 3.14)

Hinh 3.14
Loai cita c6ng nay thich hgp vdi séng sudi Ciia o6ng c6 tudng ddu
réng va nong, khfu do céng thu hep nhiéu. Tuy va goc i nén.

nhién do khéi lugng x8y lat gde tu ndén khd 16n nén thudng khong kinh t& bang
clta cing cd tudng canh chit bat. D6 véi cac cfng tuong dbi lon va cao thi hinh
thdc cfu tao nay khéd &n dinh nén thudng hay s dung.
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e} Cira c6ng kifu vat din (hinh 3.15).

Loai cia cOng nay thudng dung v4i cSng tron bétoéng cbt thép. Do phai diung
cac dft cfng ddc biét & clia cng nén chi thich hgp khi ding nhiéu cia cfng loai
ndy d€ cd th€ st dung cac doar dng dic sdn. Loai cita céng nay ti6t kiém ducc ti
45 - 85% vat liéu so voi cita cong kiu chit bat nhung kha nang thost nudc thi
kém hon tit 8 + 10%, do d6 thudng it ding.

Hinh 3.15 Hinn 3.16
Cita cfng kidu vit dau Cita c6ng c6 tudng cianh cong

g) Ciea cfng ¢6 tudng cong (hinh 3.16)

Loai cila cing ndy cd hai tudng cdnh hai bén song song véi nhau va cd chibu
cao khong d6i. D4u cu6i cia hai tuding cinh hoi uén cong vé hai bén. Loal cita cdng
nay c6 tic dung kéo lui myc nudc dang tit miéng céng v& vi tef bét dau doan cong
cua tudng cdnh nén cd thé gidm thdp chiéu cao tinh todn cua cdng chay khéng &p
hoac ting dugc myc nudc tinh toan trong cfng, do dé tding dugc khad nang thoat
nuic cta cong. Loai cla cfng nay hién it diang vi thi cong phuc tap.

h) Ciea cing ki€u dicong nudc chdy

La loai cita cdng cd miéng c6ng nang cao hinh thanh dang dudng nude chay
trén mat ding, khi dung trang thai chdy cd 4p, ki€u cifa cfng nay lam cho nudc
chdy déu trong céng, khi ding trang thai chay khéng ap thi ¢ thé tang chiéu sau
myc nubc trude cbng, do d6 cd thé nang cac kha nang thost nudc cia céng mot
cdch ¢ hiéu quad nhu hinh 3.17a. Khi dinh clta vao cta cfng lam véi huéng nuéc
chady mot gdc nhon, néu muc nudc trudec cfng cao hon dinh e6ng, chidu siu muc
nude § cla ra thip hon dinh cfng, thi do quan tinh cta dong chay & gin dinh céng
thudng tao thanh mét khodng tr6ng va khong th€ chay ddy, do dd kha nang thoat
nuGc gidm nhiéu, nhu hinh 3.17b. N&u toan b8 clng déu ngap nude thi sé& tao thanh
chan khong & gén dinh c6ng, khong nhiing sinh ra lyc hit chan khéng khd 16n anh

huéng dén d6 bén cia dinh cfng ma con lam giam luu lugng thoat nuéc nhu hinh
3.17c.

D& khéc phuc nhuge di€m nay phai ning cao doan c6ng & gdn cda vao, lam
thanh hinh dong chdy. Kifu clia ofng nay thudng ding véi cic cfng ban cd nép
hoac céng hop déng thoi phéi hop véi tudng canh chit bat. Khi diung cho cfng trom,
dé dé thi cong, doan ddu c6ng cd thé€ lam theo ki€u cSng hop nang cao, eé khi thi
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Hinh 3.17
So dd so sanh gia loai cifa cbng hinh dong chdy v6i cac loai céa céng khac :
a) Cua c6ng hinh dong chay cd nang cao; b) Cila cng la goc nhon; ¢} Cia clng
ta péc nhon va toan bd c¢Ong ngap nudc; d) Cita cong hinh dong chay dung cho
céng tron; e) Cia cfng hinh chit bit ma mat bing lam theo hinh dong chay.

lam thanh hinh loa keén, Thuc t& cho thdy kifu cia cSng nhu vé § hinh 3.17d la
hop 1y hon ca. No gém mét tdm dinh cdng nghiéng o, hai tdm tudng bén & va hai
phi€n nhé hinh tam gidc cong ¢ hgp thanh.

]J}%%l l

Hinh 3.18
B6 tri cita cOng chéo : a) 'Ca cOng song song vii tim dudng; by Cida cOng chéo thing
goc véi tim cong; c) Cla cfng chéo ¢6 midng vat.
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i) Cira c6ng chéo

Cia ofng chéo o6 th€ lam theo cac hinh thic khic nhau bdo dam my quan va
thich hgp voi didu kién déng chay. Nen of ging lam b phan ddy cfng song song véi
tim dudng tic 13 lam chéo goc nhu hinh 3.18a. Kigu cia ofng ndy thudng duge sit dung
nhit, tuy hoi t6n cong xay dung. Chi vdi cong tron va eéng vom tuong d6i lon mai ding
bién phap lam cita cfng thing goc vdi tim cOng d€ gidm kho khan khi thi oing bo phan

¢6 bing cich xAy lat taluy nén duong nhu hinh 3 18

2. X ly long khe sudi 6 cia vao cOng

a) Khi d¢ déc doc cia khe sudi ¢ ché lam cfng nhé hon 10%, khe sudi thing
thi thutmg bs trf ¢Ong theo d8 déc doc cla sufi va dao mét {t 6 clta vao cua cong,

]
.
2 7 AN AR
%%m 100 _____.ﬂllﬁ

[Ma" ——————— 1
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f?;‘ji’f ’F/j"”) T
i
d) ‘!y
— :{_
Hinh 3.19

Céc hinh thitc xay 14t cia vao ciia céng c6 diy bing phing
a) Ki¢u xy lit thong thudng; b) Kiéu xay It hinh chi U

Hinh 320
H6 tw nudc co day thdp hon day cbng,
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dé doe doc cia bo phan dao thudng Ién hon 10%. Phai dya theo tinh hinh dia chéit
sau khi dao va téc do nudc chay dé dinh xem cé cén gia co6 long sudl mdi dac hay
khong. Viéc xay lat phdn gitda hai tudng céanh cﬁa.
cfng thi dua vao cach xi ly thong thudng nhu
hinh 3.19a. Khi luu t6c nhd, d&é gidm bot khdi
lugng xay lat c6 thé gia ¢ cita vao cfng nhu
hinh 3.19b. Kifu gia c8 nay thich hop véi cdng
khdu do lon, tigt kiém duoc vat liéu ma hiéu qua
phong bo cing tét.

b} Khi d¢ déc cia rénh bién phia thugng luu
kha d6c va nudc cd chita nhiéu bin cat thi cd
thé lam hé tu nuéc & cua vao sau han day cong
(hinh 3.20). H§ tu nay cd téc dung tiéu nang va
d8 lang dong bun cat.

¢ Khi do déc doc ty nhién cta diy susi & Hink 3.21 .
trude cong vao khoang 10 + 40% thi do déc doc Céc hinh thic gia 0 6‘““8 sudi 0
cia day doan sudi dao lay 12 4 + 10%. tride cua cong

a) c6ng bang b) cbng déc
Trit khi nén sufi la dd, con thi phai gia

c6 day va by sudi bang cach xay st da. Hinh thice gia ¢f duge xac dinh tly theo
luu téc (hinh 3.21a).

Hinh 3.21a ung dung véi cong c6 dd ddc doc nhé va do dbe doc cua day sudi
tryde cOng tuong d6i lon, do dd phat sinh nudc chay & cita cong, vi vay trudc cla
cfng phai lam mot doan cd do déc thoai véi chidu dai tit (1 + 2)1, (, 1a khéu do cbng).

Hinh 3.21b tng dung véi céng dbc va dong chay trong cdng d trang thai chay
xiét, 46 déc doc chia cbng cO thé néi ti€p voi do doc day subi truéc cong, vi vay
khong cdn dp dung cédc bién phap khac.

Hinh 3.22

Cic bien phap din nudc 6 c¥a vao coa cbng dbc.
a) Mang din (i€l di¢n hinh thang, b) Déc nudc ti€t di¢n chi U; ¢) Céc kifu tang do nham
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d) Khi d¢ déc doc chda khe sudj trude edng 16n hon 50%, téc do cia dong chay
rdt 18n, can phdi lam bac nuse d&€ giam lwu tse va titu hao nang lugng. Do dée
doc ctia doan susi diao & thuong tuy ldy bdng 1.1 + 1:2) ean cd vao tinh hinh dia
chit dé& quyét dinh cgn than, tranh hién tugng syt trugt.

Khi thist ké cge bién phdp dén nuse vao céng déc cdn chy ¥y :

(1) Phai lam cho dong nusae chay vao cdng thuan. Néu khe sufi thugng luy qud
cong queo thi phai xu ¥ khong d& déng chay ngoat gip, khéng duge rit ngin cde
cong trinh din nudc vig,

{2) Chiéu dai doan khe subt cdn dao d6 din nuse Va0 eéng cAng ngin cang tot.
Né&u dia chit cqa khe susi ¢ thugng lu 1a loai d&t d& tham nuée thi khong nén
ding bién phdp cadi susi d& tranh khéng cho dong nuéc chdy vao khe susi ci 1am
héng nén dutng. ' :

Hinh 3.23 Hink 3.24
XU Iy cita vao cng dat tren ndp d4 Tudng chidn séi san 8 thugng Juu,

elta vdo nhu hinh 3.23. Do dse phidn dao xg ly & thugng Iyu thudng lay ti 1
1 + 1:02 Nen dong chay nhé, khdy d6 edng )}, = 0,75m thi ¢6 th€ khéng cin
d3o ma cho chay thdng vao cdng,

(4) Khi long khe susi thugng luu 1a ssi san thi phai lam mot tudng chédn nhd
d¢ chin s6i san & diu doan xay lat cia cbng (hinh 3.24).
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3. Xu ly long khe sudi 6 ciia ra cta cong

Kinh nghiém cho th&y dai b6 phan cdc cbng bi nudc x6i hong la do viée xu ly
4 clia ra phia ha luu lam khéng t6t. Phai can cd vao diéu kién dia hinh, dia chat
va dic tinh thay luc, qua tinh toan thty luc d€ chon cdc hinh thic xd ly d ha luu
nhu md réng dong chdy, tiéu nang, gidm van tée v.v.

a) Khi c6ng c6 d6 déc nhé (i < 5%), luu tdc & cla ra khéng lén, viée gia c6
long sudi & ha Juu thudng lam nhu hinh 3.25. Di dong chay 0 cia ra duge md ring
theo tudng canh, nhung long sudi ¢ ha luu van bi xdi, vi vdy cdn phai gia c5 ¢
diu clta ra. Chiéu sau chdén tudng chfng x6i phai bing hodc lon hdn chiéu sau day
mdng tudng cdnh. Bén ngoai tudng chéng xdi cdn phai gia ¢ bang cich lat da khan
dé€ bao vé tudng ching =x6i.

Phuong phap trén day cd thé tham khao dé sit dung khi d6¢ dbc long sudi thién
nhién i < 15%.

-W

GRS, [

Hinh 3.25 Hinh 3.26
Gia ¢f citla ra cia cOng So db bi€u thi tac dung coa bac chin ddi
¢d do ddc nho. véi dong chay.

b) V6i cong o6 dong chay ra tu do, dé bién xd6i thanh béi, gidm b6t khdi lugng
cong trinh, of thé xAy mot, hai hosc ba bic chdn & cita ra. Tac dung cia céc bac chan
nay d6i v6i dong chay xem hinh 3.26. Can o vao k&t qua thi nghiém trén md hinh
vi mdt s8 kinh ngfliém thue t& thi thdy viée st dung loai clta ra of tudng cdnh chi
bat phéi hgp véi cde bac chén la bién phap chéng x6i ¢d hiéu qua vA kinh t& nhat.

S¢ d6 bd tri bac chian ba bac xem hinh 3.27.

(2n3) G chis 10én Yn | YD | (1~2)GF chin dut
G chan Jrén 1 GJ chin ,If" v /—l/i/ 6o chn disds

| M—— | I ———— |
,_>_2_/5i L
ﬁt‘ D280 %
1
Hinh 3.27

So db bd tri bac chan ba bac.



Trén hinh 3.27 bac chdn ¢ gin d4u trong caa tudng canh chit bat goi la bac trén,
bac chdn & trén tudng chéng xoi goi 12 bac duéi, bac chan ¢ giita goi Ia bac bing.
KhoaAng cach D giita bac chdn trén va bac ch&n dudi ctia bac chén ba bic
hoae hai bac (khéng cd bae bing) cd th€ lén hodac nha, thay ddi trong pham vi
D =20 = 40m, va déu c¢d tdc dung phong xdi tét.
Bac chan dugc b tri dua theo chidu dai gia c8. Khi chiéu dai gia c& :
> 4m thi dung bac chin ba bac
2,0 + 4m dung bac chin hai bac hoac ba bac
< 2,0m ding bac chin mot bac (bc trén) hoac hai bac.

Khi chidu sfu muc nude @ long sudi ctta ra cua cdu nhoé va cing tit 1,5 = 2,5m
thi chiéu cao cha bac trén thudng la 20cm, chiéu cao cia bac dudi la 10cm. Chidu cao
cia bac ¢ gita t6t nh4t la khéng dugc cao hon dudng thing ndi lién bac trén va bac
dudi (xem hinh 3.27). Khi chifu sau myc nuGc ty nhién & long khe su6i & cita ra nhd
hon 1,5m o6 th& gidm thdp chidu cao b4c chian thugng ha luu theo ¢l 16. Khi chibu
sdu myc nudc ty nhién 16n hon 2,5m thi phai tién hanh thist k& rieng.

Vi tri hop Iy cia ecic bae chdn nhu vé &
hinh 327, trong dé tri s6 D lén hay nhd cg
quan hé véi chiéu dai doan xdy lat; doan xay
lat dai thi D lon va nguge lai. '

n
'
i

V& hinh dang thi cac bac chén trén Jiing chirg xai
va bac chdn dudi thudng lam theo mat cét
ngang hinh thang véi chiéu rong diy trén
1a 5cm. D& tang cudng d6, mat dén nude
cia bic chdn nén lam thodi vai dd déc 1/2.

Khi diing bac chén hai bac, dé nghi vin gt nguyén chiéu sau cda tudng chéng
x6i la 0,5 + 0,7m nhu hinh 3.28. Néu dung mét bac chdn thi chidu sau tuding
chéng x6i la 0,7 + 1,0m. .

Thyc t& cho thdy néu ha thdp cao do bé mat gia ¢ long song ha luu, lam cho
mat long séng ngang bing vdi bac trén hoac bac dusi (nhu hinh 3.29) thi viia c6
thé bao dam hiéu qua chdng xdi t6t lai vifa gidm nhdé anh hudng cua bac chén dén
SY tang muc nude dang & thugng luu.

Hinh 3.28
B6 tri tidng chéng xoi.

Lam nhu vay thi du trang thai dong chdy ciia long séng § elta ra 13 nhu thé
nao déu cd thé lam choe muc nuéc ty nhién & ha liu bing hodc 16n hon cao d6

E 4 r ’C
ang 40° \ cheo 92
ﬂ:ﬂ?dq”g \wﬂd
autde T

- _\’_ ’ - W 4l
£ gisg sudi ngang vai bic chdn dudi

|_

aig
L
uot

Hinh 3.29 Hinh 3.30
Cao do b6 tri Mat bang b6 tri cdac bac chan
bac chin _ trén clng chéo
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dinh bac chan (12 didu kién can thit dé hinh thanh sy chay ngugc sau khi dong
chay tran qua dinh cla bac chan dudi).

Khi ciu nhé hoac céng giao chéo v6i dong chay nhung goc giao khong I6n th
cé thé bé tri cac bac chdn nhu da néu & trén. Khi géc giao tuong d6i lon thi e6
the lam céc bac chin thdng géc voi dong chay. C¢ hai phuong phép xu ly: 1) phan
doan cac bac chén thanh hinh réng cua; 2) doan béc chin trén dong chi thi b3 tri
thing goc voi dong chiy, cic doan con lai thi b8 tri chéo gde nhu hinh 3.30.

¢} B6 tri cita ra cia céng dbc.

Khi do déc doc cua long gudi thién nhién lén han 15% thi thist k& céng doc.
Tuy theo diéu kién dia hinh, dia chat va disu kién thuy luyc ma bd ti clta ra cla
cong doc theo ki€u tudng canh chit bat, déc nudc, bac nudc, ho tiéu nang hogc dung
bién phap tang do nham nhan tao v.v.. Phai tuy theo d6 déc thién nhién cna khe
sudi, cin cd vao viée tinh toan thay lyc d€ xédc dinh xem dung loai ctia cdng nao
thi hop Iy, chon hinh thic va tinh toan kich thudc ch8 néi tiép.

Hinh 3.31 gi6i thieu médy hinh thic b6 tri cita ra ctia cong ddc d& tham khao
si dung. Hinh 3.3la la ciu tao cita ra khong cd bac nude, ¢ bén giam téc v gid
tisu nang; hinh 3.31b la cia ra khong cd bac nudc va déc nudc; hinh 3.31c 1a cia
ra khong c6 déc nudc, bon gidm téc va cd g tiéu nang. Ba loai clia cong trén déu
néi ti€p v6i than cing bang tudng canh chi bat v6i goc md rong la 30°.

Hinh 331
Cac hinh thitc bo tri clla ra cia cOng doc.
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CHUONG IV

TiNH TOAN THUY LUC CONG, CAU NHO

Muyc dich cta viée tinh toAn thiy luc c6ng, cdu nhd la d€ xdc dinh chinh xac :
- Khdu dbd cia cfng, cdu nho ;

- Hinh thdc gia c6 va kich thuée cia cong trinh gia c6 ldbng khe, sudi ;

- Chiéu cao nuéc dang va chiu cao tdi thi€u cia nén dudng dép.

C6 thé ¢d médy phuong 4an chon kh&u dd khéc nhau d8 thoat cung moét luu
lugng tinh toan. Vi vay phai can ci vao diéu kién dia hinh, dia chft cu thé, thong

qua viéc tinh todn kinh t€ kj thuat d€ chon khiu d¢ cdng, cdu nhé mot cich chinh
XAC.

4.1. TINH KHAU DO CONG, CAU NHO CO XET DEN TiCH NUGC
TRUGC CONG TRINH

Khi thiét k€ khau do céng, cdu nhd & ving déng bing nguvi ta thuting thu hep
khi nhidu chiéu rong clia mat c4t dong chay ty nhién. Khi dd d thugng luu clu
c6ng sé phat sinh hién tugng tich nuéc khd 16n lam cho trong qué trinh nudc déng,
luu lugng thoat qua cong trinh nhé hon luu lugng. tir khu tu nudc d§ vé. Dong thai
lugng nudc tich lai trwde cong trinh dén dén ting lén, muc nuéc dang cao dén, luu
lugng nuéc thodt qua cdu cdng cing tang lén dan cho dén khi can bang voi luu
lugng nude tit thugng luu d8 vé thi thoi. Trong qua trinh nuée rit, lyu higng nude
ti thugng luu d6 vé& lai nhé hon liu lugng nuGe thoat qua cdu cfng, do dé sau mot
thdi gian nhdt dinh sé thoat hét nuéc tich lai trube
cong trinh. Qud trinh luu ldgng trén day cd thé
bi€u thi & hinh 4.1.

Do tic dung cia hién tugng tich nude, luu
liong 16n nhédt thodt qua cdu céng sé nhé hon lutu
lugng 16n nhét ciia nudc chay vé. Do dé néu dung
Iwu luong dinh 13 ty nhién lam ltu lugng thiét ke
thi s6 hoi 16n. Vi vay cdn tim luu lugng Idn nhét
thuyc t&€ thoat gqua cdu ofng khi of hién tuong tich
mide d€ lam luu lhugng thist k&

Lugng nude tich lai trude cdu céng ving nui Dudng qué trinh huu lyong
khong lén nén thudng khéng xzét dén anh huéng 1. Dudng quad trinh nudc dén
ctia hién tuong tich nudc khi xdc dinh khdu dé' céu 2. Dudng qua wrinh nudc thoat

Hinh 4.1
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c6ng. Khi tinh toan cling cdn luu ¥ nhitng trudng hgp ma kha nang tich nubc trudc
cong trinh bi han ch& nhu § nhing ving mua dai ngay, cac trn mua trudc da chda
ddy khe sudi trufc cong trinh, ciing nhu nhing ché o6 dudng phan thay khong rd
rang, nudc cd kha nang chdy tran ti khe subi nay sang cdc khe sufi lan can.

Khi tinh toin kh&u do cu cong cd xét dén tich nudc trude cong trinh ngudi
ta phan biét tinh toan theo hai trudng hgp sau:

1. Trudbng hgp 1: Khi khong cd s6 lisu vé chiéu day dong chay.

Luu lugng nudc 16n nhét chay qua cong trinh c6 xét dén tich nuéc Q. tinh theo
ecbng thdic sau:

Q. = Q 1—1V—a m’/s (4.1)
c max( WP), :

Trong dd:
Quax — luu lugng 16n nh&t t¥ luu vye d8 vé, m/s;

W, - thé tich nudc tich lai trufc céng trinh, m>;

W, - tdng lugng 1@ thiét ke, tinh theo cong thic (2.7) hosc (2.8).

Cong thic (4.1) c6 thé vist lai nhu sau:

Qe = Q{255 ) = Qual = A, mbs 4.2)

Trong do: .
Ws—ﬁﬁ&hnu&&hhimngbngkhemﬁd:inhdmmhmmnhh,m3;
W
l—thamsﬁ,béngﬁ,—s,cénuiv%ocﬁéukiéndiahhlhqltlﬁnﬁtmdbéng@.l);
p,

w
n - tham s6, bang WE’ tinh thec cong thilc sau:
P

K-1

7 =K2—————2(’§—K)(K.§+§—2K)—f . (4.3)
¢-Y
H
Trong do: K= — (4.4)
LY,
LI
£ o= ™~ (4.5)
- Véi H ~ chidu siu tich nudc cho phép, bing chiéu sau myc nudc tradc cdng
trinh, m;

L - chiéu ‘dail dong sudi chinh, m;

I - do d6c trung binh cia dong sudi chinh, %o;

hs - chiéu séu tu phién cua nufc trong song subi Ung vii juu lugng
Qax » tinh theo cong thike:
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1 1+ a2)3/8 QMS/S

m3’8 o8 3716 » m (4.6)

hy = 4,37

m - hé s6 nham cta long sudi chinh, tra bang (4.4)
a - df déc taluy clia mat cét ngang ldng sudi chinh bi ld ngap.

Bdng 4.1

-
Gia tri cia tham sé 1 = W

p

Dic trung cia s6ng sufl yl

Sbng subi ving nGi hep va déc, ddng chdy xidt, lugng nudc tich & long séng sui it 0,05

88ng sui ving nG, hai bo tuong dE bing, lugng nude tich trong iong séng sufi khang nhidy
IEm

0,10
Séng subi ving d6i hai bd bing phing, cé béi hodc rudng nude, dong chay khang xiét, iudng
nude tich trong 1dng s8ng sudi khé ién 015
Dong chay ém, hai bd bing phing c6 bai va rusng nude, liong nude tich trong King séng subk 020

rdt 160,

Vi du tinh todn. Tim luu lugng nude l6n nhat chay qua cong trinh cd xét
dén tich nudec Q. - Cho bit: sudi nho vung déi, d6 déc ngang b¥ susi cta doan sudi
chinh gén c6ng a = 2, d0 nham m = 10, d6 déc doc long sudi I = 50%, dién

. W,
tich khu tu nuéc F = 0,16km2 Trj s6 1 = WE xdc dinh tai thue dia 1a 0,15 va
p
Itu ligng Q,s = 5ms.
Gidi:
1. Tim chiéu siu myc nudc ty nhién hs theo cong thic (4.6)

437 (1+24)¥8 58
hs = 1038 578 5316

_ 437 122 183 20
T 237 1,45 208 ~ »e9m

2. Tim chiéu dai sudi chinh L bang cach do truc tip trong ban dé dién tich
khu tu nudc hoac tinh gén ding theo cong thdic I = Zﬁ .

0O day tim theo cong thic ghn dang duge L = 0,8km.

3. Can cd vao chiéu cao cta nén dutng ddp vA midc dé ngap lut cho phép cha
rudng vudn, nha cita d thugng luu, tim duge chidu cao tich nudc cho phép H = 256m.

Ti do K=—=" =
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4. Dya theo L, I va hs d€ tim & theo céng thic (4.5)

Xac dinh tham sé z theo cong thdic (4.3) sau khi da biét K, &

2-1
=22 - — - (312-2)2x3,,1+312-2x2)—-1 =
1 (31’2_1)2( X )

1
=4- 292)(896)—1 = 4—287—1 = 0,13
3022( 1(89,6)

Dva vao cong thiec (4.2) d€ tim Q.
Q. = (1 - 0,15 x 0,13) Q. = 0,98Q,
Q. = 098 x 5 = 4,9m%s.
Do Q so véi Qu, gidm khong dén 10% vi vy khong cén xdc dinh lai khau
d6 va chiéu cao cia cfng khi xét tich nudc.
2. Trudmg hgp Il Khi di bist chidu day dong chay.
Trong trudng hgp nay luu lugng 16n nhAt thoat qua cong trinh khi cd xét dén
tich nuéec Q. duge tinh theo cong thie:

Q = Quaft -~ ()" | ™ 4.7

Trong do:
Q. , Q. va Wp - ¥ nghia nhu trén;
W, - thé tich h6 chia nudc trude cong trinh khi cd mét myc nudc ngip nhét
dinh, m3; :
! 3 .
n — 56 mi, thong thudng ldy bang 1 vdi trudng hop trong khu tu

nudc & thugng luu cong trinh o mot tuyén dudng khic di qua va
¢6 tac dung can mot phin nuéc 14, néu su tich nudc trén tuyén

1 .
duong nay tuong d6i {t thi ldy bang 3 néu tich nudc nhidu

1
thi l4y bang 3

W, tinh theo cong thic sau:
W, = (h - DFy {(nghin m% (4.8)
Véi: h, 2, F va y - cic ky hiéu da giai thich & chuong IL
Co thé tim gia tri cia W, trén ban d6 dia hinh ¢ dudng déng mide, néu thidu
ban d6 dia hinh thi cd th€ tinh gdn dung theo cong thic sau:

BH!
Wy = 220 —— (m)) (4.9
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Trong dé: _
B — chiéu réng dinh mat cdt ngang cia hd chita dng véi chidu sdu
nude la H, m;
H - chiéu sfu nufc ngap (tdc 1a chidu siau li chda), m;
I - d¢ d6c trung binh cla sudi chinh %.

Thudng thi W, tim dugc theo céng thdec trén hoi nhd so vai thuc t€ va nhu
vay gia tri eda Q. sé& tang lén.

Khi tinh todn so bd cd th€ tra bang (4.2) d€ tim gia tri cia W,
Dé tinh nhanh cd th€ viét lai cong thic (4.7) dudi dang sau:

W
h
Q = Qmaf1 = ()] = Collmax (m') (410
p
Trong dd: C, - hé s6 chist gidm luu lugng khi xét tich nuéc
w\"
Cn =1 - W {(4.11})
p
Bdng 4.2
Tri s tham khao gin ding cia thé tich hé chia W;, (nghin m)
D3c trung cia dign tich khu ty nudc
H{m) : : .
Bing phéng Déng bing Ving déi thip Ving déi Ving ni
10 15 5 2 -
15 45 15 5 2
20 150 S0 15 4 -
25 500 “uo 40 i© -
30 850 280 80 20 2
35 1400 460 150 30 3
40 2100 700 220 45 <]
45 3000 1000 300 65 8
50 4000 1300 400 85 10
55 - 1700 500 120 15
60 - 2200 700 160 20
65 - 3000 1000 220 25
7.0 - 4000 1200 300 40
Wh
CS thé tra gia tri cia C, & bang (4.3) theo cac tl s8 w_ v& n khac nhau.
‘ P

Khi tinh todn tich nudc trude cong trinh theo trudng hgp II cdn phai cd céc
tai lidu sau:

- Luu lugng thiét k& khi chua xét tich nuée Q. ;

— Chiéu day dong chay A, chiéu day l0p nudc bi giit lai Z va ban dé dién tich
khu tu nuédc;
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- Ban d8 dia hinh xung quanh vi tri cdu cdng hodc ban vé mat cat ngang cia
song sufi & vi trl cAu cdng va thugng luu.

Trinh ti Hnh fodn nhu sau:

1. Tim dién tich khu tu nuéc F, do trén ban d6 chidu dai hoac chifu ring cia
dién tich khu tu nudc, néu dién tich F > 5km” thi phai xét dén hé 6 chiét giam
do mua khéng déu y.

2. Tit cac tri s6 h, Z, F va y da bist, dua theo céng thic (4.8) d& tim W

3. Dau tién khong xét dén tich nudc, dua theo tinh hinh tai ché d€ chon khiu
dé va chidu cao céu cdng thich hgp réi tim chiu sdu nudc nghp trude odng trinh,
tdc 12 chiéu séu tich nudc cho phép.

_ Bdng 4.3
Gia tri cia hé sé chiét giam hna lugng C,

c c C
wh n Wh n wh n
W, N L R BT R R IR N R
34 n z n 2 n 3 34 n 2 n= > n= 3 p n= a n= 2 n= 3
0 w0 | wo | 100 | o35 | 055 | o4 | 020 | 070 | 023 | o® | on
005 | os0 | o073 | o063 | 040 | 050 | o037 | 026 | ors | ow@ | 0@ | 009
o0 | os2 | 068 | as3 | 045 | o045 | 033 | 033 | 080 |.0%B | oOf | 007

015 076 0,61 047 0,50 04 0.29 020 085 012 008 003
020 070 0,55 041 055 036 026 018 090 008 005 003
025 065 050 037 060 a3z 0.23 026 055 004 003 002
0,30 059 015 033 065 028 019 013 100 0 0 ¢

Tai nhitng doan nén dutng dip thdp thi can cit vao chiéu cao nén dudng va
chiéu cao ngap lut cho phép déi véi rudng nuong, nha cia d€ xdc dinh chiéu cao
tich nudc cho phép.

4. Can cd vao chiéu cao tich nudc cho phép H, dua vao ban d6 dia hinh tim
duge thé tich h6 chia nuéc W,, hodc ké dudng chiéu rong mat nudc trén mat cit
ngang, tim do déc long sudi I r6i dua vaoc coéng thic (4.9) d€ tim W,. Khi thidu tai
litu thi co thé tra bang (4.2). '

W
5. Dua vao t 6 Wh . sau khi xem xét tinh hinh thyc dia dé xc dinh tri s6 n,
F

tit bang (4.3) tra duge C, réi tim Q; theo coéng thic (4.10).

Can cd vio Q. tim dugc d€ xdc dinh lai khdu d6 va chiéu cao cbng trinh.

Vi du 4p dung.

Vi du 1: Hay xdac dinh Q. tho&t qua mégt cSng tron ¢S xét dén tich nube. Cho
biét: sufi nhé ving déi o6 Qu = 3m¥s, F = 043km% h = 16mm, Z = 0.

aam

Gidi:

1.W, = (-2 F =16~ 0 x 043 = 6,9 nghin m>



2. Dya vao chiéu cao cha nén dubng dap, xdc dinh dugc chiéu sdu tich nude
cho phép H = 1m;
3. Ti bang (4.2) tra duge W, = 2000m’ (khi H = Im, dia hinh ving déi).
Wy 2

4w = 6,9

|

=03 lay n = , tit bang (4.3) tra dugce

o

C, = 059, tt d6 Q, = 0,59 x 3 = 1,8m’s

Do Q. gidm 40% so voi Q,, , anh huéng tuong d6i 16n dén khdu do cong Vi
vy cln phai xét d&n 4nh hudng cha sy tich nude khi xdc dinh khdu d& céng va
chidu cao cia nén duding dép.

Vi du 2. Tuyén dudng thist k& wuot qua mét sdng nhd thude tinh Ha Bac, dua
vio trdc doc thist k& bigt dugc chidu cao cia doan nén duding dip & gén céu la
3m. Da biét Qg, = 21m3Xs, F :'25km2, chidu dai ctia dién tich tu nuée la 10km;
h = 16mm, Z = bmm, I = 5%.

O thugng luu tuyén dudng thidt k& cd duding xe lua di qua va chdn lai mét it
thé tich cia nudc li - Dién tich hé chia nudc cd dang hinh parabon. Hay tim Q.

Giai:

1. Do chidu dai cta dién tich tu nude 1la 10km, td bang (2.5) tim duge hé s6
chiét giam y = 1.

2,Wp=(h—Z)Fy=(l5—5)x25x1:250nghinm3.

3. Can e vao chifu cao cla nén duting dap vA dd ngip lut cho phép clia rudng
nuong, nha cia xdc dinh chiéu siu tich mide cho phép H = 25m.

4. Tu trdc doc cia tuyén dudng tim duge chidu rong mat nudec B = 45n

(khi H = 2,6m) - Tu dd¢:

BH? 45 x 2,5° 4
W, = 022 x —— = 022 — " = 124 nghin m’.
Sh_ 124 005, n = »
"W, 250 T T g
T bang (4.3) tra duge C, = 0,78
Vay Q. =C, Quux = 0,78 x 21 = 164m%s

Do Q. giam trén 20% so véi Q. , ¢ anh hudng nhit dinh déi véi khdu do
céng trinh, cho nén phai xét dén anh hudng cda sy tich nuéc khi chen khiu do va
chiéu eao cong trinh.

4.2. TINH TOAN KHAU B0 CAU NHO
1. Cac ché dé nudic chay dudi cau va so do tinh toan

Tuy theo quan hé giita chiéu sdu tu nhién cia dong chay (hy) va chiéu sau
phan gidi (h;) ma trang thai nudc chay dudi cdu cd thé khic nhau: -
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a) Khi hs = 1,3 hy , nudc chay theo ché do tu do, chiéy sau nudc chay duédi

céu 1a h, (hinh 4.2).

b) Khi hy > 1,3 hy , nudc chay theo ché do khong tu do (chdy nghp), chiéu

sadu mudc chay dudi cdu la h, (hinh 4.3).

b

Hinh 4.2
So dd nudc chay thee ché do
1y do cia ciu nhod

O]
‘Fr\ g
x| & i &
1 |
Hinh 4.3

So dd nudc chdy thco ché do
khong 1y do cia ciu nho

Soddﬁnhtcﬁnumgcﬁhaimwngh@déu]ésddﬁdbngchéyquadépuﬁncﬁnhrﬁng

2. Xac dinh chiéu sau ty nhién va luu tdc ty nhién cia dong chay

Sau khi da bi6t luu luong thiét k& (Q,), mat cit ngang khe sudi, hé s8 nham,
dd déc doc cia long khe subi, co thé xac dinh chiéu sau ty nhién cia dong chay

hé dng voi Q, theo hai cdch:
«) Phuong phip 46 thi

- Td hinh dang mat cit ngang d& bi€t (mat cat ngang hinh tam giae, hinh

thang hosc hinh chit nhéat), gid dinh chiu sau h));

- Ti h, tinh duge dién tich thodt nuéc w, chu vi udt X ban kinh thuy iuc R

tuong ng; (hinh 4.4).

- Tinh luu lugng tuong dng Q, theo cong thitc:

Hinh 4.4
Dién tich thodt nudc w, khi mat cidt co
dang hinh tam giac.
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Q, = wV = wCyR,
Trong dg:
C - hé s8 Sedi, xac dinh theo cong thic
C =R
Vaoi n -~ hé s6 nham, tra theo cdc bang 4.la, 4.1b;
y — 80 mi thiy lyc, phu thudc vao n va R
y = 1,5yn khi R < Im
y = 1,3yn khi R > im.
Cing cd thé tra y truc ti€p tit cdc bang 4.4a va 4.4b.

1 - doé dbc tu nhién cua long lach;
Cac ky hiéu khac nhu di néu & trén.

Bdng 4.4a
Hé sé nham cia long song sudi vang nii

(4.12)

(4.13)

Thd
L0

Ddc trung cua lbng séng, sud

Kénh dio bing phing qua céc sudn déc
Nhu trén, nhung chi xud fy b mit binh thudng
Long sudi thién nhién bt ngudn 10 ving ndi nhung d6 ddc knong Idn, dia chét
t6t (sét, cat, s&, cudi) dBe doc | = 00005 + 00008
Nhu trén, nhung dng sudi 13 s&i, cud db ddc doc | = 0008 + 0,001
Nhu trdn, dd ddc doc | = 0001 - 0003
Ldng khe sudi 14 dft ¢é6 nudc chdy theo mia (khe khd), long séng sdi cudi 13
ha luu cta khe sulii ving ndi i = 0003 ~ 0007
Léng khe suBi 13 da cé dong chiy khdng &n dinh, cong queo, cé chd mudc bi
téc, c6 chd cay ¢& moc cuc bé
Long sdng ¢é dong chiy theo chu ky, ddy sdng 1a sé cudi hodc ¢6 idp pho
thuc vt
i = 0007 + 0015

Long sBng cé dong chdy chu ky rt hay bi it tée, 4t cong queo, Idng séng
ving nii c6 da cudi hodc dé4 1dn, b8 mit dong chay khéng 8n dinh

i = Q0015 + 005
S8ng sui ving nd (trung du hodc thugng du) lng séng c6 dé Idn va déng
chay chu ky, dong chdy xift ¢6 bet nude, i = 005 + 009
Séng sufi ving nui (8 thugng du), Idng sdng cong queo cb da di, cé hien tugng
nuc nhay, nudc bin tung toé. Tidng nudc chiy 4t céc Am thanh khic, | = 0,09
+ 0,20 ’
Song suli ving nd cé cac dic tinh nhw trén nhung trd e nhiu hdn

0020
0022

0025
0.030

0,035

0040

0,065

0080

000

0040

88 38

25

25

7.5

116
/6

/6
15

s

5

174

4

i3

13

3
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Bidng 4.4b
Hé¢ s6 nham cia long séng ngoi 0 dong biing

Thi tJ Dac trung ldng sdng _ n m = % ¥
1 Géc doan s6ng thing c& médt 1dp bim mang d day sdng 0020 50 16
2 Cac deoan séng cong, ddt Ibng sdng chat min va cé 1dp bin méng 0022 455 /6
3 | Ddng song 8n dinh, thing, dia chét tét 0028 40 %6
4 Nhy trén, nhung day sbng la sdi san 0,030 23 LE]
5 | Dong chay vila va tudng ddi ln nhung trang théi long séng ludn t8t 0,035 30 15
§ | Léng séng cb nudc chay thudng xuyén tuong déi trong, hudng nudc

chay cé chd cong queo hodc nudc chdy théng nhung d4y séng co chd
néng, chd s&u 0,040 25 5
7 | Lang séng cia sdng Kdn va wua, ©b nhidu da, nudc chay khéng &m, cong

queo, ¢6 chd cdy cé mec cuc b 0,050 20 14
8 Lang séng cb6 dbng chay chu k¥, rét cong gueo va hay U thc, céc

doan bii séng cé sl cugi cha sbng ving déng bing 0,065 15 14
g | Long séng o6 nhidu cay cb, c6 rhifu vyc su nude chdy rdt cham 0080 125 13
© | Nhu trén, nhung ¢6 nhidu chd nudc guén 000 10 13
1t | Séng Kidu ao hé, cb nhidu ché nude dung 040 75 3

- Tuong tu gid dinh cdc chidu séu hy, hs hy. vA xac dinh cac Q; Qs Q.. tuong ung.
— V& dusng cong quan hé gita Q va h.
- Trén 46 thi Ung vai gia tri Q@ sé xac dinh dugc hs (xem hinh 4.5).
b) Phuong phdp thir déin
- Can cd vao két qua diéu tra khao sat tmh hinh thay van ¢ta khe sudi,
sd by xdc dinh chiéu sau hg;
- Tit hy tinh duoc w, X, R...
- Tinh luu ldgng Qs dng vadi hs theo cong thu‘c
Q- wV = wCﬁl

— So sanh Q vdi Q, néu sai s6 < 5% thl dimg hs da gia dinh, néu sai s6 > 5%
thi gia dinh lai hy va tinh lai tu dau.

hs {m} C=-R my| Vims) Q (m?/s)

X1€

DE tranh nham lidn cd thé lap bang tinh toan
o [ x ™ |
l ] |

|

|
I R
Khi dung phuong phap thu dan, cung vai viéc xac dinh hs; ta cﬁng xac dinh

dudge V.

Qu

o

Néudangphucngphapdamsaukmxacdjxmhaséxacdnmw'vav=
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3. Xac dinh chiéu siu phan gidi (hy)

Chiéu siu phan giéi h, la chiéu sau dong chay dng voi ché do nudc chay phan
giol (chiéu sau tuong vng v4i tiét dien dong chdy cd ti nang mat cit nhé nhat).
Dua vao phuong trinh ti nang mat cAt, ngudi ta xdc dinh dude bi€u thic hk(tb}.
aVﬁ
by = o (4.14)
Trong dd: hypy 12 chidu sdu trung binh cia tigt dién c6 ché dé nudc chay phan
gidi @i (Tie la hk(lb) . By = wp).
Véi By - chifu réng mat t¢ do (mat thodng) cia tist dién w, ;
« - hé s6 hiéu chinh dong nang, thuong Ify bing 1 + 1,1 ;
Vi - luu t6c dng voi ch& do nudc chay phan gidi.
Trong tinh toan thudng lay Ve = ch i véi Vi, la hru t6e cho phép khong gay
x6i 16 cia dia chdt day song (néu khong gia c6) hoac theo hinh thie vat lisu gia
c6 long sdng (xem cdc bang 4.5a, va 4.5¢),

Bdng 4.5a
Latu téc cho phép, ch (m/s) cia cac loai gia ¢d,

Thd ty Loai gia cf Chiéu sau dang nude (m)
04 10 20 30
1 Lat cé ndm trén nén chic 05 12 13 14
L4t c& chdng thanh tudng 15 18 20 22
2 | D8 da ba va d4 hec vdi kich thudc da khéng nhé hdn 7,5cm Theo béng 4 5 b va riin hem hd o (0
3 | D8 d4 2 18p trong Iudi dan véi kich thudc khac nhau Theo béng 4 5 b va rén thém hé s& 1

4 | Lat d4a 1i0p trén Kdp Qubt hay rom ra {chidu day Kp Kt ndy = Sem)

- Budng kinh d4 15cm _ 20 25 30 35
- " 20cm 25 30 35 40
- " 25¢cm 30 35 | 40 45
5 | L&t dé trén 19p d4 ddm hay sdi (chidu ddy I6p da dim khéng '
nhd hdn 10cm)

- Bing d4 cd 15cm 25 30 as 40
. " 20cm 30 35 40 45

25cm 35 40 45 50

6 | L4t da cn than (cdc k& c6 chen chat da con) trén Idp dA dim
hay sdi {chiéu day Idp d4 dim khéng nhd hon 10cm)

- Bing d4 cd 20em 35 45 50 55
- " 25cm 40 45 55 55
- " 30em 45 50 80 60
7 | L4t da 2 ldp trén Kip dA dam hay séi Bp dubi bing d& cd Bom,
WGp trén da cd 20cm (chibu ddy Kp d4 dam 16t khing rhé hdn cm) | 35 45 50 55
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Tiép bdng 4.5a

8 | Gia cB biing bd thén ciy hay canh cay trén nén da ddm chit - 20 25 .
floai gia ¢8 tam thdi) Nhu trn nhan thém hd sd didu
- Ldp gia o8 day 20 + 25cm chinh 02¥d vdi d : chigu day lop
- Céc chidu dady khac gia o8
9 | Gia o8 nén ping than cay: 25 30 35 -
- Lop gia cf day s0cm Nhu trén nhan thém hé s& diéu
- Cac chiéu day khic chinh 0.2¥d
0 | L&t bing ro d4 05 x 05 x m 40 50 55 80
kg
fl | LAt khan bdng d4 vbi cudng d6 = 00— 30 35 40 45
cm
. . kg
12 | L&t khan bing d4 cudng dd = 300— 85 80 10,0 20
om
13 | Gia ¢8 bing I8p 40 bé tdng:
- Méac 200 65 80 90 00
- " 50 60 70 80 90
LA V3 50 60 70 75
1 | Mang b2 tdng cd trat nhdn mit:
- B& tng mac 200 13 % LY 20
- " 150 12 14 16 18
- " 100 0 2 13 15
15 | Mang g8 nhin chic chidn, déng nudc chay theo thd gd 8 0 12 14
Chit thich .
Céc tri s6 trong bang 4. 5a khong duge ndi suy, chl cho phép 14y theo tri 5
l&n can. :
Cha y:

4+ V&i mat cdt hinh chit nhat (hinh 4.6) thi:

hyny = hg
+ V& mat cit hinh thang hoac tam gidc thi

quan hé: wp = Wy
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MNTT
7\?}\1 _?
-",_ﬁz e \6‘
Hinh 4.6 Hinh 4.7
Mat cdt hinh chit nhat Mat c4t hinh thang
Theo hinh vé ta cd:
e = (Bk - mhk)hk
— — = *
Mat khac Wi(eh) = B, . hk(tb) (By — mhyjhy, = B, . hk(m) *)

Giai phuong trinh (*) ta ca:

2
By - V By - 4mBkhk(tb]

h, =

4.15
| om { )
Trong d6 : 1/m la 4 déc madi taluy,
3
. LT Q _Q
k an Vk ch
Bdng 4.5b
Tri s6 Vep trung binh (m/s) khi gia ¢6 taluy va long sudi
Chidu sdu ddng midc (m)
Loai gia cd Ca da (cm)
04 10 = 2
LAt da ba:
- Cd nhd 75 + 0 23 26 30
- Ca vua 0n=+5 26 30 35
- Ca idn 15 + 20 32 35 40
Lat dA hic:
- Cd nhd
- Cd wia 20 + 30 a7 40 45
- €8 16n 30 + 40 . A5 48
= 40 52
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4. Tinh khiau d6 cau nho

1. Trudng hgp 1: h; = 1,3h
{nutc chay theo ché dd tran khoéng L L
ngap) ; chidu sAu dong chay dudi cédu 1

—

| 1 1

12 h, (hinh 48). . T q

Kh&u d céu (L)) tinh nhu sau: =

L = B, = Q[k-g + Nd @ 16) . XTI A \"A\ —=

¢ R T pav? @ ‘ ! Bep
) Cp r
Trong da: Hink 4.8
g — gia t8c trong trudng Miat cit hinh thang khi nudc chdy tu do

& ls]
£ — he s8 thu hep do md try, (tran khomg ngap)

£

0,90 khi m6 cfiu cd 1/4 ndn,

£ = 080 khi md cdu khing of 1/4 ndn;

N - s6 tru giia;

d - bé day chidn nude cia mbi tru gila:

Ghi chiu: Coéng thia (4.16) thich hgp cho moi loai tiét dign.

2. Truong hgp 2: hy > 1,3h, nuéc chiy dudi cdu theo ch& do tran ngip (chay
khéng ty do). Chiéu sdu dong chiy dudi clu la hy

(+) Voi tiét dién hinh chit nhat (hinh 4.9):

Q
L. = B'; + Nd hay : L, = "‘ha + Nd @17
o
Ill__J |
—
T  mwTT
R

Hinh 4.9
Truong hop dong chay ti€t di¢n chit nhat

(+) Véi tiet dién dong chdy hinh thang (hinh 4.10):

L
© T EVhs

+mh; + Nd (4.18)
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Hinh 4.10
Trudng hop ti€l dién dong chay hinh thang
(+) Véi tiet dién tam gide:

L 2Qy
¢ &Vyh

+ Nd {4.19)

(+) Chi y: L tinh theo cdc cong thic trén sp dung cho trudng hgp huéng déng
chdy thdng gdc véi tim cdu. Khi hudng dong chay tac véi tim cAu mét géc « thi
khdu do tuong dng L. (a) s la:

LC
Lfa) = - {4.20)

Blnce

5. Xac dinh chiéu sau nude dang trude cau (H)

(+) Trudng hop 1: (ch€ do nudc chay tu do)
Chiéu sfu nudc dang trudc ciu:

aVﬁ \'f
H=hk+F—E:— “.21)
gy
hl\ b VzH
Hay H = h, + 2;[2) "o (4.22)
(+) Truong hgp 2: (Ch€ do nuée chay khéng ty do)
Chiéu sau nude dang trude cau:
aVi  Vh
H = hé + E—z—g (4.23)
£y
Trong cdc céng thdc trén: Bdng 4.6
Vi — Van t6c dong chdy trude céu He 56 luu toc ¢
Ung vOi chiéu siu nudc dang H; Loai mé céu o
¢ — Hé s6 luu téc (xem bang 4.6).
Cac ky hiéu khdc nhu dia néu & cac muc trudc. M6 vii vo phan 1 nén 080
) | M8 c6 tudng canh chdn adt 090
Khi V;; < 1lm/s cd th€ bd qua s6 hang cudi M6 chia ra ngodi phén tf nén 085
cling trong cie cong thdc (4.21), (4.22), {4.23).
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Khi Vi; > 1lm/s, do Vj; thay d8i theo H nén viéc tinh H phai thuc hién theo phuong
phap thi dén.
6. Xac dinh cao d¢ t0i thiu cia nén dudng va mit ciu
(+) Cao do t6i thiéu cia ndén duong ddu cau Hpynin thinh 4.11a)
H(min) = H + 05 (4.24)
Trong do:
H, - Cao d6 muc nudc dang bing cao do thap nhat cia diy séng cong vai H;

0,5m - Chiéu cac t6i thi€u cia mép nén dudng so v6i mat nudc dé bdo
dam an toan chéng mudc tham, nudéc mao déan.

(+)} Cao dé t6i thiéu cia mat cau Hymin). (hinh 4.11b)
Hmin) = H, + C + A (4.25)
Trong dé:
A ~ Tinh khéng duéi cdu, tiy thude dac di€m va yéu ciu thong thuyén,

thong thily cia timg song. DG vai soéng cd cay tréi A = 1,5m; vdi
song khong o6 cay troi & = 0,5m;

C - Chiu cao cdu tao cua dam va mat ciu (la khoang gach tit diay dam
cau dén mat cau).

oA )
¥ Coa 0 thap nhdtcua 7 -

Al

~ - AV At s - At A -t 24
1160 ditding déu cdu Chieucao v Gociu  Lao dé thip nhd?

Coa di ke nue K ’\-G_Al—— cug mat cdu

Cao 0 dhévh 14 nhit cia Jong s6ng

4
A

Cou 5 diém thip nhi?
Cud /g sdng
Hinh 4.11
7. Trinh ty tinh toan thay lyc cau nhé
i. Xac dinh ltu lugng tinh todn (tuy trudng hop cu thé, cd thé xét dén hién
tugng tich nuéc trudc cong trinh);

2. Xac dinh chiéu sdu muc nudc tu nhién (hs) va vAn t6c tuong ing (Vs)
(xem §4.2);

Chon vAt liéu, hinh thdc gia c6, loai m6 tru, xdc dinh Vg

Tinh h, (xem 4.2).

So sanh hs va h, d€ chon su d6 tinh (xac dinh ch& d6 chay).

Can cd vao ché do chay cia nudc dudi cau, tinh khiu do cdu (xem §4.2);

@ ook

16



7. Tinh chiéu sau muc nudc dang trudc cong trinh va dinh cao d6 mép nén

dudng, mat cAu va chiéu dai cau.

8. Vi du tinh toan

glde

- . i
vdi do doc taluy la — =
m

Theo tai lieu khao sdt va didu tra thiy van di thu thap dudc cde s lidu sau :
- Luu lugng tinh toan cia dong chay: Qg = 252m’s.
~ D6 déc long lach & vi trl lam c¢éng trinh : i = 2,7%.
- Tric ngang long lach hinh tam gide c¢6 d6 dée taluy cid hai bén 1a 1/6
i . )
- Hé s6 nham long lach Pl 20. Yéu clu tinh todn thdy ldc céu.
Giai:
1. Xac dinh h;. Giad thist chiéu séu tu nhién hy = 1,43m. Vdi tiét dién tam

1
cé d6 déc taluy m =5 ta co:

10,25m”

1 2 2
(Z.mhé) 2 = 5143
1
— R vi R = Z
n - X
X = hy. oVi+m? = 1,43 2V1+5 = 11,65(m)

10,25
11,65

. [ 1
Y = 1,5yn = 1,5 30 = 0,335

Luu tdc. ty nhien: Vs = CYRi

R = ¥ =

~ 0,88m.

1 ~ 1
Vs = — R YRi = ——.0,88%33 /0 88.0,027

20

1 1
Vs = 2—0,0,880‘835 ¥0,027 = %.0,880-8350,164 = 2,48m/s

Qs = wVs= 1025248 = 254m’s
So sanh Q5 va Qg

Qs Qw254 - 252
- 100 = 29 < 5%
Q 25,2

Vay chidu sau gi4d dinh la chdp nhan duge va ta cd hy = 1[43m,

1
2. Gia ¢6 long lach dudi cdu bing mét lép dia. Dung loai mé cdu c6 1 non

1

1 (taluy chdp ndén mé cdu duge gia c6 bang 2 ldp da),

hinh (4.12).
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. L

B
¥,
(T 1': _ T

Hinh 4.12

So db mat cal tinh toan.
3. Tinh hk
2 2
AL Voo _ 135 _
ki) = g T g T 98 - ,25m.

Véi tigt dién hinh thang, theo cOng thic (4.15) cd:

hy = 2m .
3
98252
khi mo=1;B = o 8 2 _ s oem
a ach 13,5
5,76 — V5,762 — 4.5,76.1,25 576 — 4,38
5,76 — 2,09
= 22T 2T L 1,84(m)

2

4. Tinh khdu do céiu
h, = 1,84m > hs = 1,43m
Vay nudc chay dudi cdu theo ché€ do trin khong ngip (chdy tu do).
By
Kh&u d¢ cfu: L. = + (Chua xét dén tru giita).
1 .

Ding m8 cd 1 ndén ; £ = 0,90, vay:
5,76
0,90

B6 tri cu thanh 2 nhip, bé day chén nudc cia tru cdu d = 0,35m, t¥ dé khidu
do clu:

L, = = 6,4(m)

L. = 64 + 03m = 675m
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5. Tinh chiéu sAu myc nuédc dang H

2 2
¢ = 09; gid divh V; = lns, ta od:
H = 1,84 + 3.6 - 1
’ 2x98x09> 2x98
= 1,84 + 0,77 ~ 0,05 = 2,6 - 0,06 = 2,56 (m)
w = mH? = 5 x 2562 = 32,7m’
Vy = Q%K = 522‘3% = 0,77(m/s)
Lai gid dinh V'y = 0,75, ta cd 0,752 = 0,028 = 0,03

H = 261 - 0,03 = 2,568m
w = 5 x 2,68° = 3328m?

"Ta thiy V'’ = V' = 0,756 nhu di gia dinh 13 ding v& H = 2,58m.

8. Tinh chifu dai cu L vi cao do mit cfiu H_

(+) Tinh H.

Chon chidu cao cfu tao cia hé mat cu ¢ = 0,68m.

Dong chay khOong cd cay troi, ldy A = 0,5m.

Vay H. = H + A+ C = 258 + 0,56 + 0,68 = 3,76m

lay H, = 3,8m.

(+) Tinh chidu dai cdu L.

Chiéu rong ddy tist dién hinh thang la b. Khi ddy l6n )Ja L, chidu cao la hy;

taluy % = % thi:

b = L., - 2mh

= 6785 - 2 x 1 x 1,86 =3,06m.
Chidu dai todn b4 clu (L)

L=%b+ 2mH, = 306 + 2138 = 10,65
L&y chidu dai m6i nhip & 5,5m thl L = 1lm.

Trutng hgp k&t cfu dinh hinh cia nhip cfu 1A 6m thl c6 thé dp dung dinh
hinh va ding chidu dai mdi nhip 1A 6m.
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4.3. TINH TOAN KHAU DO CONG
L. Cac trang thai nude chay trong cong

Tuy thude chiéu sdu ngip nudc trude cbng, chibu cao tist dien cOng, loai tist
dién, ki€u miéng cfng; céng cd thé lam viéc theo cic ché dd sau day:

a. Ché do chdy khing dp (hinh 4.13a)
+ Didu kién dé co ch& do chay khong ap:
H < 1,2 h, d6i v6i efng ¢ miéng lam theo dang thudng hoic H < 14 h,,
déi vai céng cd miéng lam theo dang dong chay.
Trong do:
H - Chiéu sau muc nudc dang trudc céng
h,, - Chiéu cao céng ¢ cilra vao,
(+} Dge diém: Tai cac cong nudc chéy nhu ¢ dip tran dinh réng, trén suét
chiéu dai trong cfng, nudc chay cé mat tu do. )
Sau khi dong chdy qua clta céng thi bi thu hep, chidu sau muc nudc eo hep
(h.) cé th€ ldy bang 0,9h,.
Chiéu sdu muc nude ha luu céng hy phu thugc vao d déc, chiéu dai cong -
Néu do dée cdng i, < i thi hy = (0,7 + 0,8h,.

Khi nu6c nglp clra vao céng thi kha nang thoat nudc cha cong 1a 16n nhst.

b. Ché d6 nwdc chdy bdn dp (hinh 4.13b)

(+) Diéu ki¢n: Ché do chdy ban ap chi xdy ra & cfng loat miéng thudng khi
H > 1,2h,, . ’

(+) Dde diém: Tai clta cng nubc ngap toadn bé nhung tiép theo thi nude chay
cd méat thodng tu do.

Thugng luu cong hinh thanh xody nudc hinh phéu lic m&t lic hién; nudc chay
trong c6ng khong 6n dinh, lic ddy, lic voi.

Dong chay sau khi qua etia vao bi thu hep, vad mat cét co hep cd h., = 0,6h,.
Trang thai nudc chdy sau mat cAt co hep giSng nhu cong khong 4p. '

Khi i, < i thi h ctta ra = h.

Khi i, > i thi h ciia ra = h;.
c. Ché d¢ chdy c¢d dp (hinh 4.13c)

(+) Diéu kién: Trang thai chdy c6 4p 8n dinh chi x4y ra ddi voi efng miéng
lam theo dang dong chay khi
H > 1,4 h, va i

L&) -..‘E lI_T‘.R
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Hinh 4.13
Cac so d6 tinh toan eta nude chay trong céng.

4) khong dp ; b) ban 4p : ¢) o ap
QZ
w? C°R

Vai i, = d6 déec ma sdt, e =

(4. 25b)

(+) Da@c diém: Trén phan Ién chiéu dai cua céng, nudc ngap toan tiét dién, chi
6 & clta ra od thé c6 mat thoang tu do.

d. Ché di chdy xiét (hinh 4.14)

(+) Diéu kién : Néu do dia hinh khéng ché, do déc ip > iy ; khi dé edng lam
viec nhu dée nuéc va viée tinh todn thay lyc ec6ng thuc chat 1a tinh theo sg dé dde
nudc,

(+) Dac diém: Nudc chay trong cdng la chay xiét theo ché do khéng 4p. Chiéu
sau dong chay trong céng h, < hg. ¢) thuong luu edng thuong es nude nhay.
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Hinh 4.14
Céng lam viéc nhd d8c nudc.

2. Trinh ty tinh toan khiau d¢ cong

Tuy diéu kién thyc t€ cu thé ma viéc tinh thiy hic céng c6 th& cd noi dung
khéc nhau. Vi du : cd thé cho trude cic yéu t6 dic trung vé cfu tao cua cfng, roi
ki€m tra kha nang thoat nudc cla cfng (trudng hop kifm dinh cfng trong qua trinh
khai thdc khi dia hinh khu vye o6 thay d8i).

Truing hop chung, viée tinh toén dugc thuc hién theo trinh ty sau.

1. Xac dinh luu lugng tinh todn Q;

2. Can cd diéu kién vat litu, kha nang xiy dung, chon hinh thidc cdu tao edng ;

3. Can o vao luu lugng tinh todn va cdc dac trung cfu tao dinh mot sé phuang
an khiu ds, chéﬁdé lam viéc cua efng (tit cong thic luu Iugng suy ra khdu d6 hoac
tra cac bang tinh sdn);

4. Xdc-dinh chidu sau nudc dang H, van t6c cia ra cua eong, ki€m tra ché do
chay trong céng;

5. Dinh cao d6é (hoac ki€m tra cao d6) mép nén duiing;

6. Tinh x6i va xdc dinh hinh thic gia c¢6 ha luu cdng trinh, v so sdanh kinh
té — ky thuat dé€ chon phuong phap thich hop nhit.

3. Tinh khau d6 cong khong ap

Khi c6ng chay khong &p, d6 ddy cho phép l6n nhit tai cita vao cda cong S,
khong dugc nhé hon 0,8 + 0,9 vA muc nudc trude céng phai cao hon dinh céng it
nhit 1a 0,10 + 0,25 (v6i cSng vuéng cao hon 2m lHy 0.25m ; vdi cdhg vOm cao tit
lm + Zm ldy 0,15m, cac hon 2,0m ldy 0,25m), hé s giang cia muc nudc diang &
cia vao § = 0,87, tic:

S('l =
h(x'jng

h, = 0,87TH (4.27)

< 0,8 + 0,9 (4.26)
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Trong dc:
H - chidu séu nudc trudc cdng (chiéu cao nudc déng & cilta céng), (m);
hegng — chidu cao cOng, (m); '
h., - chiéu cao nuéc & cila vao, (m).

Chiéu cao tinh khong ctia céng cd thé tham khao bang 4.7

Bdng 4.7
Chiu cao cla vao cia ’ ‘ Kidu céng
c8ng{m)
Céng trdn Céng vém Céng chil nhét
Chidu cao tinh khéng
T 1 1
= 3 = 2 h = ry h = 5 h
> 3 = 075 {m) = 075 (m) =05 {m)
a} Céng thiic co bdn d€ tinh todn cdng khong dp
Q = pu, ¥ 2g(H, — h,) (4.28)
Q
V. = w_c 4.29
v
H, = h. + 5 {4.30)
2gp
V2
H = H, - g (4.31)

Trong dd:

h. - chiéu sau nudc d mat cit thu hep J clia vao cda céng (m).

h, = 0,9h;

w,, V. — dién tich thoit nudc (m% va luu téc (m/s) tuong vng véi hg
va

H, - tdng cot nudc trude cdng, (m). Khi =z rdt nho thi H, = H;

==

V, — luu téc & trudc cita céng, (mfs);l
¢ — hé s8 luu t6c, vdi cOng vubng, cong bin ¢ = 0,85, Véi clng vdm,
edng tron ¢ = 0,85. '

Hoac dung cdc céng thde:

Q = g9 we ¥ 2g(H0 - hk) (4.32)

Q

Vi = or (4.33)




2
. . 3 (4.34)
(s] k 2Bk$02 k 28‘{’2 :

Trong d6: e — he s6 thu hep; thudng liy bang 1, tuc la hé s6 phan bd khong

' 1
déu cia luu tbéc a = 2= 1 (Néu a = 1 thi tinh theo céng thuc
£ = 1 }
=7

Cac ky higu khdc nhu trén.

b) Cidc cdng thiec don gidn dé tinh todn c6ng bdn vi cong vudng

Dua vio che cong thic (428) dén (431), ding p= 095, b, = 0,9h , Vi = 08V,
thay vao va ldy H, = H thi duoc cdc cong thie don gidn sau:

Q = 1,575BHY? (4.35)
H = 0,131V (4.36)
h, = 0,568H (4.37)
Trong dd: B - chiéu rong cong, (m);
Cac ky hiéu khac nhu trén.
Dodﬁcc&acﬁngvﬁnu‘nhﬂwocbngthﬁci:EY;—nhxmgﬁyC=%RV6,n=0,016

(day cOng lat d4a x4y via).
Céc budc tinh toan: Thudng tit Q da biét, tim ra cdc 56 lidu khdc, hodac tu H
da biet (H = 6_;%} tim Q va cac s6 lieu khéc,

Trong sit dung thuc t& cd th€ dua vao cac bang tinh toan thuy lyc lap san dé
tra ra ma khong cén tinh toan (xem cdc bang 4.8, 4.9, 4.10).

¢) Cdc céng thitc don gidn dé tinh cdng vom

Tit cac cong thic (4.28) dén (4.31), ding ¢ = 085 , «
2(,02

= 1valdy H = H,
h, = ( )H thi tim duge cac cong thdic tinh toan don gldn saw
2p% + 1

{r

Q = 1422BH

(4.38)
H = 0,173V (4.39)
h, = 0,59H (4.40)

trong dd cdc ky hiéu nhu da néu & trén.

= 0,87H, do6 d6c van tinh todn nhu trén.

O day lay h, = 09h, , V, = 09V, h,
Voi cong vom da ldy n = 0,02, vdi cfng vom gach ldy n = 0,017

\ 1 |
Néu l&y « = 1,1 thi £ = Vil = 0,96 nén phai nhan vé& phai cia cong thic
(4.38) v&i 0,96, nhan v& phai cia cong thic (4.39) vai 1,1
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Cac budc tinh toan nhu vOi cdng vudng.

Cac bang tinh toan thiy luc cia cdng ban cho trong bang 4.8, 4.9 va clia cong
vudng cho trong bang 4.10.

Céc bang tinh toan thuy luc cia cfng vdm xem bang 4.11, 4.12.

Khi d¢ ddc doc cia cong vudbng va ebng vdom lon hon i, ¢6 thé dung phuong
phdp thd dan d€ tinh chiéu sau h_, va luu téc V., & cia ra. S dung cdc cong thic
chay déu sau day dé tinh toan :

Q = wCVR, = KN, (m’e);
V = CYR, = Wi, (mp);

Vai K, = w 4R - dac tinh luu lugng;
W, = CYR - dac tinh luu tdc;
Ngudi ta da

lap bang tinh s&n K, vd W, cla c@ng vudng va cong vdm (xem
bang 4.13).

d) Cdc cong thiic don gidn d¢ tinh céng tron

1 . 273
3 -— —_
Q . feel g[8(9 51n9)d] )
d° Bkds dsdsing
dung d€ quyét dinh tri s6 6 khi phan gigi ~ Khi da biét § phan gidgi, thi:
h = dsin® & va b, = 09h, | (4.42).
v, = ~i—-—9~— (4.43)
ACh sing)d’
Va V, cd thé dua vao gid tri 6 cia h, d€ tim ra
' . 2
1
Ql
: 2
—(0 — sinf)d
2 8
Ve § .
H = h, + —— (p ldy bang 0,85) = h, + - 5 (4.44)
- 2gp 2gp
Khi tinh d6 d8c vAn dung cong thic chay déu
=
i C LY tmm - -
i = = , 1 = — TAa, = = Rt = -
w?C?R CZR n 7 T

“u

n = 0,13 (thuding ding voi cac ban thiét k& dinh hinh).
Goi K, = wCVR (dac tinh luu lugng), W, = CYR
(dac tinh luu téc) thi duge K, va W, Wng v4i mét muc
nudc h, bdt ky trong Ong la Hinh 4.15

Mat cfit ngang cia cOng trdn

1 C sind 1 _ (8 —sing)?>%2d'"?
K, = 5(9 - sinﬂ)dz — (1 - _B_)d = —é C { 9132 (4.45)

2

85

(4.41)



Bdng 4.8
Bang tinh toan thily lyc va kha niang thoat nude cia cong ban
(c6 clda vao nadng cao)

Chidu | Kha Chidu sau nudc {m) Luu téc (m/s) D& dée doc cling i
Khiu | Chidu | cao | ning - - -
oL, | cao cla | thost | Chiu Chiéy cmeu, Luu t8c | Luu tdc | DS déc | D& déc Kn khi
P e . utc séu séu thu | séu r:n..*dc p,han d‘ mat phan 10 t&: oho
hylm) |Q m/s p’hﬁn hep h, trudc gidi ¥, | cat thu | gid i, | phép d cua ra
gidi h, clng Il hep vV, & 45m/s
05 065 040 0,40 0,36 0863 198 220 00122 0087
050 0,80 105 092 070 063 108 262 282 00169 00622
0,80 105 137 070 063 109 262 292 0,015 ’ 0,0450
075 100 135 200 0,90 081 144 297 3,30 00133 00372
120 160 270 10 099 172 328 355 0,0151 0,0323
100 135 267 090 08 144 297 330 00103 00299
100 120 160 361 110 099 172 328 365 0,016 G,0352
150 200 512 138 125 218 368 409 C0128 0,024
120 1,60 452 110 099 172 328 385 0,0085 00208
125 150 2,00 6,40 139 125 238 3,68 409 00108 o7s
180 240 8,60 169 152 264 407 453 0,011 00154
150 | 200 | 765 139 125 218 268 409 | 00092 00150
150 180 240 030 169 152 264 407 453 00102 0,0131
200 270 12,30 180 171 297 431 4,80 00109 oo

Chit thich cia bdng 4.8 va 4.9 :

1. Bang 4.8 va 4.9 la nang luc thodt nudc cia cBng don. Nang luc thoat nudc
cia cong kép bang 2 lin nang luc thoat nuéc cioa céng don.

2. Cdac hé =8 dung khi tinh todn thuy lue nhu sau
Hé 86 luu téc ¢ = 0,95 Hé s6 nham n = 0,016

Chi 6 y = -, § = 0,87

&
Hé¢ s6 phan b3 luu t6c khong déu o« = 1
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Bdng 4.9

Bang tinh toan thiy lyc va kha nang thoat m#dc cia cing ban
(CO cita vao khéng nang cag)

Chigu sfu nudc (m) Luw t8c (m/s) DO ddc doc cbng i
Chidy Kha D0 ddc
Kndu Chifu cao ning Chidu Chiéu Lwu téc I6n nhAt
d6 L, | cao n, clia thét séu Chiéu séu Luu tdc | & mat | D§ dbe | khi lu
) ) vio hy | nude Q phian | sfu thu | nudc phén cdt thu phén | t8c cho
) (m?/s) gidi h, | hep he trudc | gidi v, | hep Ve | aidii, | phép &
céng H cda ra
la 45m/s
050 0,50 0.25 029 0.26 046 170 189 0007 | 01587
050 080 080 058 052 046 081 225 250 00139 | opsts
100 100 084 066 0,59 103 254 280 | 0060 | 00660
050 0,50 0,37 029 026 0,46 170 185 00080 | 01350
075 0,80 080 087 052 046 081 225 250 00100 | 0830
120 120 171 081 073 127 282 3B [ o026 | 0o3ge
050 050 0,49 029 026 0,45 170 189 00068 | 01250
100 100 100 168 0,66 059 103 254 282 0,008g 0.0415
120 120 228 081 073 127 2,82 313 00097 | op3n
150 150 328 103 093 161 318 353 0om | 00276
100 100 2n 0,66 059 103 254 285 | 000666 | 00360
120 120 285 081 073 127 282 B 00082 | 00207
125 150 150 40 103 093 181 318 353 00091 | 00223
180 180 546 125 113 195 350 389 00102 | Qo8
200 200 647 140 126 218 370 410 0oM0 | 000
100 100 251 0,66 059 103 2,54 282 | 00085 | 00330
150 150 150 493 103 093 161 38 353 { 00078 | oowe
180 180 649 | 125 113 195 350 380 | 00086 | 00%6
200 2,00 775 140 126 218 370 4n | 0p09z | o00uS
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Gia tri cha 8 dua theo déng thic

(4.46)

9 ¥ K]
v dé tim ra.

Sau khi mang K, va W_ t'm dugc thay vao cong thic chay déu thi cd thé tim
duge tri s6 i tuong Ung. D& don gian viéc tinh todn trudc hét ngudi ta lap bang ti

WO

$6 gid tri cda

Ko o )
—K-d-, W, la ham s8 cla T (voi K5, Wy la dac tinh htu lugng va dic

tinh luu t6c khi nudc chay day céng), tdc la chi cdn tinh todn Ky va W, thi cd thé

tim duge i :

Va i

447

{4.48)

o

B
=/
o=

Pofma |

~ Y

Qs

o
tala

4

h,

Kid chay

khongap

H

N[y

2

Hinh 4.16

Toan db tinh todn cofng tron khong 4p va bidn dp

97



Trong dd

1
Wy = 5013 V6 (R, = 305d*° (4.49)
md? 8/3
Kd = TX 30,5d = 24d (4.50)

D& don gian tinh todn, ngudi ta da lap sAn toin dé tinh todn cong tron khong
ap va ban ap (hinh 4.16) va toan 46 tinh toan dong chay déu (hinh 4.17). 5¢ dung
cie toan dé 4.16 ; 4.17 va bang 4.14 thi c6 thé xac dinh nhanh chdng cac yéu to
thuy ldc cua cOng tron.

Ha
d 0 07 020304450607 08 49 10 L1 12 I

1y l X
a9 . o R IR O O 03
08 — 28
o7 L1 .47
86— : a6
o5 s
04 -t {—— 04
a3 b 03
2 02
a1 : | Ui
0 I 2

¢ af 02 0304 050647 G809 i 11 12 13 14

Hinh 4.17
Toan dd tinh todn dong chiy deu
Bdng 4.14
d a*® Wy a®e Kq d ' a2 d* a
|
050 063 92 | 08 38 0,250 0707 Xred 0031 0063
075 0,625 252 0464 1 0,562 0,865 0486 0236 031
100 1000 305 1000 240 1000 1000 1000 1000 1000
125 1960 354 1180 435 1560 1180 1745 3,050 2,430
150 1310 400 2950 708 2250 1228 2755 7,580 5080
] i
Béng 4.15
Luu téc tinh toan & clia ra ciha cong t(ron
Ddc doc i iy i <0 <ig i=l i <1< imax U= max
Lua tdc & cla ra V,, Khi Vo, =Vo| Va= Ve Vi =V, | Vo <V < 6m/s |V, = 6m/s
chifu dai clng L < Liyn
Luu tc & cda ra V,, khi Vi = Vi [V < Vi < Vo | Via = Vo | Vo < Vi < smfs [V, = 6m/s
chidu dal céng L = Lo
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Trink tu tinh toén cong tron theo toan dd nhu sai;

- Sau khi gid dinh dudng kinh cng, tinh "

d5/2’

- Trén to4n d6 4.16, l4y hoanh d0 bing 9 r6i tim céc ty s6

d5/2
Es E(.:v hka VC [ Vk it d H h v
d d a 4172 972 trén true tung va tit d¢ suy ra H, h, o Vo i
LI
- Pa bhi&t i 1 tit todn d6 4.17 tim duge cdc ty s8
ok e We W
ky K, ( hos W, wd)

r4i dua vio céc cbng thic (4.47) va (4.48) tinh ra ip va i
- Tinh t6c d¢ 16n nhat i, (khi lvu téc & céta ra Via = Viaxe = 6m/s)

k, W, W,
Tix: _E._=_Q___d=0,2123,
ky W, Veex kg d?
) . B ke LY
tra todn d6 4.17 tim dugc ty s6 3 khi V... = 6mjs, réi tra nguge tim T va
Vi 2 0,197, »

( Wd) ( d2/3)

imax = = 4.51)

Wi T W
(W) (&)
Trong thuc t& thudng sit dung cic céng dinh hinh, vi vay c¢d th€ trac tiép dimg

cdc bang tinh todn thiay lye cng tron da lap sdn (cac bang 4.15 va 4.16) dé xac
dinh nhanh cac két qua tinh todn.

Vi du tinh toén céng khéng dp

Vi du: Cdng ban cd cua cong ki€u chit bat, kh§u d6 B = 2,0m chiéu cao than
cStig 2m, xfy bing d& hoc, l6p vita day 25cm, tdc do nube chiy cho phép Vp = 4mp,
Hay tim luu lugng thodt nudc cho phép va d6 déc phan gigi khi c6ng lam vige trong

trang thdi chay khéng 4p. Né&u d6 déc doc déy céng i = 0,04 hdy tim xem luu téc
4 cita ra ting lén dén bao nhisu?

Gidi: Theo quy dinh thi chiéu cao myc nudc & clta vao (dng v6i luu luong thost

1
nwdc cho phép) phai cdch dinh clng 8 chiéu cao than cfng. Vi vy chiéu sau muc
nudc 16n nhdt cho phép & trudc céng:

2,0
H =20~ = 16m
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B5 qua anh hudng ciia luu t6c thi H, = H = 1,67m
Q = L575BH>? = 1,575 x 2 x 1,672 = 6,8m’s

1
V, = 09V, = 0,9(6%)5 = 322mfs < V, = 4,0mis.
h, 1
h, = 0—"5:0,568)( L6Tx gg = 1,05m
R¢ = 2 = 2xL 451 (véi X - chu vi w6b)
X 2% 1,06 +2 ’
C = —I—R%= ! ><051% = 55,5
n 0,016 ~ ’
C’R = 1570
2
D6 dbc phan gidi: i, = E\;LR = —?% = 0,0066
N&u céng bi dia hinh thuec t& han ché phai bé tri d6 d6c day céng

6,8
i = 0,04 > i thl dic trung luu lugng K, = % = J0.04 = 34, n = 0,016,

nK, = 0,016 x 34 = 0544, tra bang 4.13 duge:
h, = 0,544, nW, = 0,498

0

V,, = Wi = 31,20,04 = 62mis > V,, = 4m/s

Do d6 déc tang lén, luu t6c & cia ra clng tang lén tudng dng va di l6n hon
lwu téc cho phép. Vi vy phai thay d6i hinh thic gia o6 & clta ra hodc ting khdu
d6 cia clng lén.

Vi du 2. Da biét cia cong 12 tudng cdnh chit bit (p = 0,85) dudng kinh 6ng
cng d = 1,5m va d§ diy cua cdng S = 0,7.

Hiay tim nang lyc thoAt nudc cha cOng, d6 déc phan gidi, luu t6c phin gifi va
chiéu sfu nudc trude cong.

h
Giéi:'I‘fttoénd&(4.17)timddqehamsthﬁngiéi\i‘ngvéiS=FD=0,719.:
2
g%;=0,235

Tra bing 4.14 duge d°y5 = 7,58 nén:
Q* = 0235 x 9,81 x 7,58 = 17,5
Q = VI75 = 4,18m%s.
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h

4]

TH tosn d6 4.17 vai il 0,70 tra duge

5=():~35-E=1137

Kd H ] wd L)
Lai tra bang 4.14 duge : Ky = 70,8, W, = 40,0
(khi ¢ = 1,5 '

i
%K

Do chay déu nén K, = K, = 60,18

0,85 x 70,8 = 60,18 »K_ = 60,18

o

= 1,137 x 40,0 = 4548 — W, = 4548

Wy
Do chay déu nén W, = W, = 45,48
Vay: o= (182 60048 ~ 0,005
2y k = (60,18) = = 5
V, = Wi = 4548 x V0,006 = 3,05m/s
n do &~ 26

H
T todn d6 4.16 tra dudc il 1,30 (trén dudng V)
Chiéu séu nudc trudec cing:
H =130 x 1,5 = 1,95m = 1,80m (tuong tu k&t qui tra & bang 4.16).

Vi dy 3. Da bigt Q@ = 1,6m%s va quy dinh lyu téc cho phép & cia ra 1a 6m/s.
Hay tim dudng kinh d cua céng tron khong ép, chiéu siu nudc trude cong H va do
déc doc t6i da i,

Gidi : Khi dung 6ng dudng kinh d = 1,25m, d€ thost dugc luu luong 1,6m’s,
tra bang 4.16 dudc:

H = 1,10m, iy, = 0,058
tdc 1a khi b§ tri cOng cd thé ding do ddéc doc téi da i,, = 58%. Néu bd trl i <
imax thi luu t6c clta ra V,, < 6m/s, thoa man diéu kién quy dinh.
4. Tinh toan khau d¢ cOng ban ap

a. Cdc cong thiic tinh todn khdu 46 c6ng bdn dp nhur sau:

Q = pw2gH - h) (4.52)
V. = § = pVY2g(H — h)) (4.53)

c
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Trong do:
h, = 0,6hy,, (d6i vai cita cSng ki€u khong nang cao h. = 06h ofng);
¢ = h¢ s6 hu tdc (cia cfng thudng ¢ = 0,85, cta cfng kifu dudng
nudc chay ¢ = 0,95);

H - chidu cao cft nude trudc cong, (m);
hpsng = chiéu cao cita c6ng kifu néng cao (m);
hcfing

DE tinh toan thuy lyc va kha nang thost nuéc cia cbng ban 4p cing si dung
bang 4.16.

Phuong phép tinh tosn luu tée 4 clia ra cia c6ng cing tuong ty nhu phuong
phap tinh todn cOng khong ap.

— chiéu cao cfing, (m).

b. Vi du tinh todn céng bdn dp

Vi du 1: Da bist Q = 45m%s, cita cfng ki€u thutng, cng vudng khdu do
1,5m, cao 1,5m.

Hay tim chiéu sfu nudc trude cng va luu tée.

Giai:

Q = po28(H — 0,6h.5,)
w, = 15 x 1,5 x 06 = 1,35m?
p = 085 hygy = 1,5m
Q

o. = V2E(H — 0,6 hesry)
45
0,6 x2,25%0,85 V2x9,81(H - 0,6x1,5)
3912 = 19,62(H - 0,9 do d6 H = 1,68m
4,5
V, = 2= = 33%mhs.

¢ T w.” 1,35
Vi du 2: Da bist luu lugng Q = 1,6m*s - Chon cdng ban &p véi i = 001,
chiéu dai céng L = 12m. Hay tim téc do nuéc & clia ra cha cong.

Giai: TU bang 4.16 bist duge bai loai e6ng tron d = 0,75m va d = 1lm trong
trang thai chay bin dp déu c6 thé thoat duge Q = 1,6mYs. Vi vy cin can ci vao
chiéu cao nuéc dang cho phép va luu téc cho phép cia cfng d€ chon dudng kinh
ong thich hop.

Vi dy: khi d = 0,75m H = 283m va V, = 58m/s
i, = 0,02, Ly, = 14,0m
Khi d = 1,0m H = 1,30m va V, = 32m/s
i, = 0,006, i, = 0,009, Ly, = 210m.

Né&u ding c6ng d = 0,75 thi cAn phai gia c6 cdn than long sudi ha luu (co thé
dung khi dia chdt cla long subi & cia ra la da cing).
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Nén ding céng cd dudng kinh d = 1,00m, khi d0 ip, = 0,054, V,, = 6m/s.

Do i, < i < Ipgy 0én Vo < Vi < Vi = 6m/s.

T bang 4.14 tra duge K _,o = 24, Wi10 = 30,5. Cé th€ ndi suy hoac dung
cong thic tinh todan d€ xéc dinh V.,

Do ddc tinh luu lugng cln thoat la:

_Q _ 18 _ .
K= =voor -
EE .6 0,667
Ky 24
. K,
T todn d6 4.17, can cd vao ﬁ; = 0,667 tra dugc
hl'_'l WO
4= 0,594 = 0,60 , W—d = 1,083
tit dc W, = 1,083 x 30,5 = 33

Luu téc & cita ra la:
vV, = Wi = 330,01 = 33m/s

5. Tinh toan khau dd cOng c6 &p

Voi cong c6 4p thudng ding cifa cbng néng cao dang dudng nudc chay. Dung
céng c6 Ap s& tin dung cd hiéu qua nhdt mat cit ngang cua céng, thu nhé kh4u
d6 cfin thist va gidm duge luu téc & cta ra. Khdu do cfng cd dp duge x4c dinh
theo cdng thudc:

Q = oV = wpYZe(H — Notng) (4.54)
Trong dé: @ - he s6 luu tfc, v6i ofng vudng va cbng ban ¢ = 0,95

@ - dién tich todn b6 mat cAt ngang cong, (m?);
H, - téng cft nuée trude cfng tinh td dudng cd ch& do dbc
ma sat gid dinh, (m);
Vi ofng o ap toan bd mat cAt ngang cia cing déu phat huy téc dung, luu
t6c & cita ta cha cfng V,, = —3—

D6 d6c cia cOng khéng nén l6n hon do déc ma sdt xdc dinh theo oféng thic
(4.25b) néu khong s& trd thanh cong ban 4p.

Khi d6 déc ctng nhé hon d6 d6c ma sdt, tif hinh 4.13c o6 thé xdc dinh duge
chiu sau nudc trude cfng H:

VZ
H = H{ + Liigs - o) + —;, (m) (4.55)

Trong d¢: L — chiéu dai cfng, m.
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v2
Do gid tri cia §§ 4t nhé nén cd thé bd qua khong tinh.
Vi du: Da bigt lvu lugng Q = 16m3;‘s, cfng cd clia vao theo dang dudng nudic

chay, n = 0,016. Khéiu do: 2,0m, chidu cao: 2,0m. Hay tim chigu cao nudc dang H,
luu tée V, d6 déc ma sat va cao do nén dudng.

Gidi: Ap dung cong thic : Q - qu 2g(H — hegng)

tim duge
Q.2 (__Ji__z
(Tew ? 0,95><2x2)
H = 5 +hesg = 1082 2,0 = 2,9m
Luu téc V = oV28(H — heysyp) = 0,95y19,62(2,9 —2) = 4.0m/s.

Ds dbéc ma sat:

i 9 16 0,0079
1 = = X
ms T 2CPR 4% x 2205
1 .
. _ 1/6 _
Trong dd C = HO,OIGR = 57,8
4

R =—-2—=——5 = 066

2h+ 8B 4+ 2
CR = (57,8)° x 0,66 = 2205
Cao d6 thdp nh#t coa vai dusng phai cac hon cao do day song la
29 + 05 = 340m.

4.4. TINH TOAN CONG X1 PHONG

Khi nén dudng cat ngang muong mzilig, ma cao do nén dudng thip khong di
dé xay dung cdu cfng binh thutng, thi thudng phai lam céng xi phong.

Céng xi phong trén dudng Otd thuong 14 loai cong cd giéng thing (hinh 4.18)
tist dién hinh vudng hoac hinh trén.

Céng tiét dién hinh vuong thudng
1a cac doan 6ng vudng bé téng cht
thép, cong tiét dién tron thudng la
cac O6ng tron bé tong c6t thép hodc
bé tong. Cong bé tong cdt thép thich
hop v8i cét nudc cao, cfng bé tong
chi thich hgp véi cot nude nho hon

Do c6ng xi phong la dudng Ong
¢ ap lai dat ngugc cho nén néu thi
cong khong tot dé bi thdm nudc - hodc Hinh 4.18
bi 4 the, vt khd xu ly. Céng xi phong
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Khdu d¢ c6ng xi phong cd th€ tinh toé.n theo cac cong thdc sau:

Véi cng tit dién tron.
= uoV2gz = 348 udz

Q
d = v 3,487z

V6i cng ti6t dién vubng

b = 1{_Q
- 4,43u\z

- luu lugng thi6t k&, (m3s);

Trong dd

~ dudng kinh cfng xi phong, (m);

- hidu s6 eda muc nude thugng va ha luu, (m);

Q

d

b - khu d6 c6ng vubng, (m);

z

w - dién tich toan tigt dien, (m?);
M

(4.56)

(4.57)

(4.58)

- hé s6 t8n that c6t nudc gém cd t6n th&t do ma sat, tdn

thdt & cita vao, & cifa ra vA & cdc ché cong:

1

Voo

ﬂ:

Trong dg:

(4.59)

§1-5 — téng cAc hé s6 luc can cuc bs. H¢ s6 luc can cuc bsthudng bao
g6m: hé¢ s6 luc can do dudng kinh 6ng thay ddi, hé s lyc can &

cia vio, & chc ché cong, hé 8§ luc can doc dudng, & cia ra.

1. H¢ s6 lyc cin do dutmg kinh Gng thay déi £, phan thanh £, va

§1-5 trong do &,_, = (1—&)2. Gid tri clia chung cho & bang 4.17.

Wy
Trong dd: w; = dién tich ti&t dién nho;
" w, — dién tich tiét dién 16n;
2. Hé¢ 858 lyc cin & cita vao &, tra bang 4.18

3. H¢ 86 luc can & chd cong &, He s6 luc can & ché cong gip &; tra bang

4.19, thay d6i tuy theo gid tri cia gdc 6 (hinh 4.19a) 16n hay nhéd,
Hé s6 luc can & ché cong déu £”, tinh theo cbng thic:

8
ki) — K“
£73 = 57
Trong ds: & - gdc ngoat (hinh 4.19b)

k — hé s6, vii miat cat chit nhat, tra bang 4.20

(4.60)

Véai fng cong di sia tron tra bang 4.21, veéi cfng gly pdc chua sda tron (khi

9 = 90° thi k = 0,25.



4, Hé s6 luc can dgc duang
_ 2l 2L
&4 = C’R o RY3

Trong dd:

L - chiéu dai ¢éng (m); R - ban kinh thuy lyc (m);
n - hé s8 nhdam, voi 8ng bé tong n = 0,013 = 0,014

(4.61)

5. Hé s6 lyc cdn & cita ra §;: Khi mat cAt dong chdy & clta ra ting l1én thi

luu t6c sé& gidm, cd thé ldy &5 = 0

Bdng 4.17
Tinh hinh thay ddi tiét Ti o8 tiét dign w,/w,
dign " -
o 01 G2 04 06 08 10
Tidt didn td nhd dén 160 098 oat 0,64 0,36 0,16 004 0
£1-1
Tiét diégn tJ Idn dén nhd 045 039 035 028 020 Q.09 b]
£1-2
Baing 4.18
Hinh dang m#t ngoai cla vao &
Canh chua vufit cong 8 gdec 050
Canh dd vuét cong 020 - 0,25
Canh 14t nhén 005 - 010
)
Bdng 4.19 M
L‘f
(] ®8° ag® 45° 80° 90°
&y 0,025 on 0,26 0,49

b
/AN

Hinh 4.19

Goc ngoat € cia 6ng tron
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Bdng 420

5
Py 01 02 03 04 05 06 07 09 10
K o 014 oB 025 040 064 102 227 323
(trong bang : b - chidu rféng cia céng)
Bdng 421
/R g1 02 c3 04 05
K 013 0 016 021 029

(trong bang: r ~ ban kinh 6ng céng,
R - bin kinh chd cong).

Vi du dp dung: Hay xdc dinh luu lugng c6 thé thoat qua cfng xi phong (kidu
- cOng tron bé tdng cOt thép, giéng thing ding), dudng kinh 1,0m, canh cita vao khong
vubt tron, d6 chénh cac myc nufc thugng ha luu la 0,4m, chiéu dai coéng 9,5m, he

56 nham n = 0,014.

1
Giai: - -

& =0
£ =05

&y = vl 8 = 90°% vdi 6ng giy gdc chua sia tron K = 0,25

Ey = 0,25
Co hai chd cong, nén & = 2 x 0,25 = 0,5

b

§q4=

_ 20’ 2x 9,81 x 0,014 x 9,5 _ 0,0367

55 = 1,0

1 1
Vay Ho= =

R4/3 - (0 25d)4/3 - 0,158

= 0,23

1

1, S VO5+05+033+1 V228

Q = 348ud*YZ = 348 x 0,67 x V04 = 147m%s.

Véy Itu lugng c6 th€ thoat qua cfng Q = 147 mYs.
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' 4.5. DUONG TRAN

Khéc voi cfu cfng, dudng tran 13 mot cong trinh thoat nudc khong xay dung
trong nén dudng ma lam & trén miat nén dudng, vita ¢d tdc dung thodt nude, viua
cd tdc dung lam mat dudng.

1. Nhing quy dinh chung

Véi duong cdp I, cfp IV khi cho phép gidn doan giao thong trong mot thoi
gian nhat dinh thl cho phép x4y dung dudng tran hodc cfu tran . Khi thigt k& cdu
tran hoic dudng tran phai can ci vao thdi gian gian doan giao thong cho phép lau
hay mau, 4nh hudng d6i v6i rudéng vudn, lang mac vd kha nang 1 téc .bun cat déi
véi cu céng ma quyst dinh tin sudt thiét k& nhung khi ki€m todn chifu sau xdi
mé tru khong nén 18y tfn sudt la lén hon 4%.

1. N&u chiéu sau nudc chiay qua dut;ng tran khéng qua 0,4m trong diéu kién
binh thudng, hoac khéng qua 0,2 + 0,3m khi luu téc > 2m/s thi xe ¢ thé chay
binh thudng. Khi chibu sAu nuéc tran 16n hon céc tri s6 trén thi cdn phal cAdm =xe
dé baoc dam an toan.

2. Khi thist k& dudng tran, dé gidm chiéu séu cdn tang chidu dai doan nudc
tran lén thich dang. Tuy nhién d€ gidm bdt khé kban khi xe chay trén dudng tran,
chiéu dai doan nufc tran khong nén qua 100m.

3. Véi cdc dudng ving nii phai vugt qua nhiéu khe sudi rong va ndng ma dong
chay hinh thanh khong ré rang thi nén b8 tri dudng tran & cdc ché bing phing va
cao hon xung quanh tit 0,6 + 0,6m.

4. Khi chiéu cao nén dudng tran 16n hon 0,5 + 0,6m, c6 thé bs tri phsi hop
cic cong trinh thoat nuéc nhu cfng ban néi hoac cfng trdn, cdng vudng (khi chiédu
cao nén dudng trén Im) tai nhing vi trl c6 nudc chay thuimg xuyén nhung luu
lugng nhé va st dung lién hgp..

5. Chidu rong dudng tran thudng 13 7m. Trén dudng ecfp IV va luu lvuong xe
chay rdt nhd, th¥i gian tran ngin thi o6 th€ gidm chiéu rong xudng con 4,6m, nhung
phai cim coc tiéu ciach nhau 8 + 5m (néu cd vat troi thi cach nhau 8 + 10m).
Dinh coc tiéu phdi cao hon mat dudng 0,6m.

6. Trén dudng 6t6 cdp IV, khi tuyén dudng vugt qua cac long sdng cé dia chat
cing, chic (nhu sdi, cudi) va khi muc nudc thuong xuyén tudng d6i nong thi cd thé
xit Iy bang phing ddy song suli va chén coc tieu hai bén r6i cho xe chay. Tuy nhién
chiéu sau nudc khéng duge qui 0,4 + 0,5m.

7. Dudng tran thudng duge thist k€ véi huu lugng la co tan suft khéng 16n hon
4%. Véi cdc song subi ¢ nudc thudng xuyén cé thé thist k& voi tdn sudt cua muc
nuée i trung binh nhiéu nam.
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2. Hinh thic ciia dudng tran va tinh toan thuy luc

a) Cic hinh thitec cia dwong tran. Can cd vao didu kién dia hinh va yéu cdu cia
cdp dudng ma thist k& trdc doc cia dudng tran. Tai ving déng bing va trung du
thudng thiét k& dudng tran l6m cd bdn kinh duding cong ding tit 200 + 2000mm.

O ving ndi thudng bs trl dudng tran theo mat cit tam gidc hodc mat cat hinh
thang (hinh 4.20).

Hinh 4.20. Cac dang tric doc cda dudng tran
a) Mat cit hinh vdng cung; b) Mat cit hinh hai nia vong cung;
¢} Mat cdt hinh tam gidc; d) M4t cat hinh thang
b) Tinh todn thiy lec dicong tran. Khi chiéu cao nén dudng tran dudi 0,5m, hodc
cao d6 mat dudng trdn bang cao do ddy séng sufi thi dua theo cOng thic chay déu
dé€ tinh luu téc va lyu lugng:

= CyR; (m/s) (4.62a)

Y
Q = wV M) (4.62b)
Trong da:
V - luyu t6c binh quin (m/s);

R - ban kinh thiy luc, bing dién tich mat cit long sbng chia cho chu vi
ubt (néu ti s8 giita chiéu rong lng séng va chiéu sau binh quin
Hpg 16n hon 10 thi o6 the thay R bing H);

1
i — dd déc mat nudc li; C = -I;le véi gid tri cha n 14y nhu sau: gia cf

bing 1t d& khan n = 0,02 ; gia cf bang cich x&y da hoc ho#c
xfy gach ding n = 0,017; gia c6 bing céch lit cic phién be tong
x4y mach n = 0,013 '+ 0,014
Bang 4.22 tom t&t két qua tinh todn thiy lyc dudng trén cd mat cAt hinh tam
gide, hinh thang, trong dd i 13 46 dfc hai dfu dudng tram, i, A dé dfc doan nude
tran qua.
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Khi chiu caoc nén duong tran = 0,5m hode khi ¢6 lam thém coéng tron, cong
vubng hodc clu tran, ¢d thé xbc dinh tdc 46 nudc chdy qua dudng tran V, theo
cing thic:

V, = Y2gx 05h, = 3.1yh, (4.63)

Trong dd: h, - chiéu sau nu6c tran (m). Trén cac doan cd dudng cong ding
hodc ed d¢ ddc doc thi Idy tri s6 trung binh.

Luu higng nude thoat qua duding tran Q,  xdc dinh theo cong thite:
Qr = Qi + Quz = @ Vg + wV,, m¥e) . (4.64)
Trong do:

Q1 — luu luong thoat qua doan c6 dudng cong ding cua dudng tran:

¥

Q2 = luu lugng thodt qua doan thing cua dudng tran;

w) va w; — dién tich mat cidt nude tran qua doan dudng cong ding va
doan bing cta dudng tran (m2).

Vig — luu tée binh quan cta nuée tran qua doan dudng cong ding (mys).

Bang (4.23) va (4.24) tom t4t cac két qua tinh todn thuy luc dudng tran dua
theo cdc cong thic (4.63) va (4.64).

Cé thé dua theo cdc bang nay d&€ tinh toan lwu lugng nudc thoat qua dudng
tran trong cdec diéu kién khae nhau.

Thong qua tinh todn thay lye tim ra duge luu t6e, Juu lugng va nghidm toan
xem dudng tran thiét k& da phd hgp chua. Néu nudc tran qui séu, thoi gian tac
xe qua dai thi phai tang chiéu dai doan dutng tran lén.

Vi du: Hay thist ké tric doc cia dudng tran vugt qua mét song rhé ving
trung du. Can ot vao hinh thic doan song, diéu kién dia hinh, thiy van va tuyén
dutng ma xac dinh xem chidu sau muc nudc tran Ia bao nhiéu so voi ddy séng, cho
biét luu lugng yéu cdu bao dam khong bi téac xe Q = 12mfs.

Giai: Dung dudng tran lat da hoc xay via, chiéu sdu nudc tran dé khéng tac
xc 1a 0,3m. T bang 4.22 tra duge:

Luu lugng nude tran qua doan dudng tran nam ngang la 7,8m°, tran qua doan
dée 1a 4,74m’ tdng luu lugng nuée chay qua dudng tran la 12.54m>s > 12m%s (khi
dung dudng tran cd mat cat doc hinh thang, dé déc doc dudng la 3%, do dbc mat
nudc 1la 1%).

¢} Tink fodn thiy luc dwirng tran lién hop. Viéc tinh toan thiy hic duong tran lién

hgp bao gém hai phin: tinh toan thiy lyc duting tran va tinh toan thuay luc cong
trinh thodt nude véi luu lugng thodt nude tdng cong la:

Q = Q[r + Q’]‘ (1’1’13f’5) (4.65)
Trong dd: Q; — luu lugng nuéc tran qua duong, (m¥s);
Q@ - lu ligng mide thodt qua cong trinh thost nude, (mfs).

Q, tinh theo cong thic (4.64), Q tinh theo cong thic {4.65) nhung khi xac dinh
chiéu cao nudc dang truée cdu céng H trong cong thic trén cdn phai xét dén su han
ch& ctia chiéu sau cho phép 6n nhdt cla dudng tran va tinh theo cdng thic sau:
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1
H = H, + 5 (i - i) + 15k, (m) (4.66)

Trong do:
H,, - chiéu cao cua nén dubng tran, (m);
b - chiu réng mat dudng tran, (m);
iy — d6 déc cia dudng tran theo hudng nudc chay;
} - chibu dai phsn diy cia odng trinh thodt nudc, (m);
i - do d6c cta odng trinh thodt nude;
h, - chiéu sau nubc tran, (m).
Bang (4.24) dugc lap sén theo
céc cong thdc (4.65) va (4.66)
ding d€ tham khao khi tinh todn. b

Vi du: Dudng 6td vugt qua .——-‘\_'___g l

mét sdong nhd ving déng bang : e N
Chiéu rong long song 3 + 5m va
¢ nubc thudng xuyén, biai song _ { h 1

réng 40m. Can cd vao tai liéu L |
diéu tra thuc t& lugng giao thong 1
tréen dudng va tai liéu diéu tra

trong dan dia phuong thi vai gid ' Hinh 421

sau khi ld 1a nuféc rat va muc $o dd nudc tran qua dudng tran lién hop

nudc thudng xuyén la muc nudc
thigt k& dng v6i luu lugng cd chu ky la 10 nam, Qyy = 30m’/s ~ Hay xdc dinh kich
thudéc néu bé tri dudng tran lién hop.

Giai: Dung bang tinh todn thuy luc dudng tran lién hgp da lap san (bang
4,24) dé tinh.

Do chiéu dai dudng tran tuong d6i ngan, luu téc clha song ving déng bang tudng
d6i nhé, nén ldy chiéu siu nude tran khong thong xe duge 1a 0,4m. Ti d6 co thé
ding cic dudng tran lién hgp sau day:

1, Duong tran lien hgp vdi cing ban ndi bé tong cot thép, khdu d¢ oéng B = 3,0m,
chiéu cao céng hy = 1,0m, chidu dai bs phan dudng tran nim ngang S, = 10m,
ban kinh duding cong ding hai dau R = 200m, chidu dai doan cong B, = 26m.

Luu lugng cd th€ thoat:

Q=Qr+ Q = @Qn*+ Q2 * Q=

= (@ + S +t Qp = (14 + 10x 08 + 78 = 29,8m>/s
Chiéu cao nén duding:

H, = hy +d =1 + 028 = 1,28m

Cao do dinh dudng tran bang muc nudc thist k& trit di chiéu sau muc nude
khong cho phép thong xe. Phai ton cao doan sdng lam dudng tran dén cao do dg.

2. Dutmg tran lién hop véi cdng ban ndi, ndp bé téng cbt thép, ba cua. Khau do cong
B = 1,0m, hg,, = 1,0m cac s6 lieu khéc giéng trén. Luu lugng nude thodt qua
dudng tran:

Ir
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Q= Qi + Q) + 3Qupg = (14 + 10 x 08) + 3 x 26 = 29,8m’s.
Chiéu cac nén dudng tran:
Hy = hgg + d = 1 + 083 = 1,33m

3. Dudng tran lién hgp véi cOng tron ba 16:

Dutng kinh éng cong tron d = 1,0m, chiéu dai b6 phin bidng cia dudng tran
S, = 12m, ban kinh dutng cong ding R = 200m, chiéu dai doan cong 8, = 26m.
Luu lugng nude c6 thé theat qua:

Q= Qu + Qo+ Qg = 14+ 12 x 08 + 3 x 23 = 305m’ss.
Chiéu cao nén dutng tran H,, = 1,62m.

Con cé th€ chon cdc ki€u duding tran lidn hgp khac, can phai théng qua viéc
so sanh kinh t€ ky thuat d& chon kiSu dudng tran lién hgp hop ly nhit

4.6. TINH TOAN THUY LUC CAC CONG TRINH THOAT NUOC
O MIEN NUI

Khi tuyén dudng vuot qua cdc khe sufi 6 sudn naGi déc, do d¢ dbéc trén tréc
ngang nén dudng rat ddc, nén sdic nudc tu cac khe sudi dbe chdy xdi rdt manh vao
nén dudong. Vi vay cfin phai tién hanh tinh toan thiy lue, thiét k& va xdy dung cac
cong trinh thoat nude ki€u dac biét d sudn dde d€ giit khdéng cho nudec x6i héng
nén dudng, cfng hoac ciu nho.

Cic cbng trinh thodt nudc & sudn nui déc gdm cé ba bd phan : ban than ciu
(hodc cBng), cong trinh din nudc long sudi thugng luu va céng trinh ching xdi long
khe su6i ha luu (hinh 4.22) — Ban than ciu ofng cé th& lam theo kiéu day bang (d6
déc ddy cong nho), céng déc {(ki€u nudc chdy xiét) hoac ddy kifu bac cdp. Tac cong
trinh din nuéc & thugng htu va chdng xdi ¢ ha luu gébm may loai cht yéu sau:

Ddc nudc théng thudng (tiét dién khéng d8i hoac thay dsi);

Déc nuSc cd tang d6 nham bé mat (ti6t dién khéng déi hoac thay déi);
nudc cé cong trinh tiéu nang (mot béc hoae nhiéu bac);
Bac nudc khéng cd coHng trinh tiéu nang (moét bac hodc nhiéu béac).

o
=
[y

- F - A At ! e A
Marig o3 e Vo L&n 1hén cdu cong l Mang ddn nuc ré

Boc nuoc P7 "]
o' go lieu nang

af £
Dée nuoe

Aror P T, A "
’ Go fiev nang
~

i"fa’ffé‘# néﬂj
Hinh 422
S6 db cac b0 phan ciia cong trinh thodt nuéc O suon dobc.
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C6 thé ding cA bdn loai trén day cho thuong hiu hodc ha luu cdu céng va cd
thé si dung don déc hodc lien hgp. Tuy nhién vai bac nude khéng cd cong trinh
titu nang, do chiéu dai phdn xay lat dé tiéu ndng kha dai, khong thich hgp vii sudn
ndi déc, nén chi ¢ thé ding trén cac sudn mii cd d6 déc nho.

1. Doc nudc thong thuong

Déc nube duge b6 tri trén
mdt chiéu dai nhat dinh cua long
sufi, chiéu dai nay phu thudc vao
ds dée ctia déc nudc. Déc nude cd
thé ha thdp rdt nhiéu dong chay
dén cita céng trén moét cu ly

tuong d6i ngan, lam cho luu tdc » ==
& cla ra cta c6ng phit hgp vdi Daan gud % Dic mide Eagn?;g;’“dé
luu téc cho phép cta cong trinh T f—
gia cd ha luu. -_..5,0‘:/9‘6?";? b 5:4 E

Do dbc clia déec nude thudng uoC ¥y - _ _‘:\i‘?{ e
dung trén dudng 6 to thudng khong '
én hon 1: 1,5. Tuy nhién khi luu
lugng nhé, diéu kién dia chét ot Hinh 4.23

ciing cd thé dung d6 déc 16n hon. So db dbc nuéc.

Can et vao hinh thic néi tiép dong chdy, déc nudc duge chia thanh ba phan dé
tinh todn thiy lyc (hinh 4.23).

~ B6 phan nude vao: tim ldu téc 1ém nhit va xdc dinh kich thudc két cdu

~ Bo phan déc nudc: xdc dinh tinh chdt dong chay cha déc nudc, chidu sau va
luu tde.

- Bo phan nudc ra: tinh todn hinh thic nbi tiép cta dong chay ti déc nudc ra
néi vdi muc nuée ha lvu va chon thigt bi tiéu nang.

a. Tinh todn thiy luc bé phin nwdc vio.

~ Tinh todn thiy luc long mdng chdy déu, theo cong thic:

V = CyRi (4.67a)
Q, = oV (4.67b)

Trong dd:
Q, - luu luong thiét ké chdy qua mang, (m*/s);
w — dién tich mat cat ngang dong chay, (m?);
V - luu téc dong chay, (m/s);
R - ban kinh thuy lue, (m);

R = %’{— vai X - chu vi uét, (m);

i - do déc long mang;
C - hé s6 luu t6c (xem bang 4.25)
1

C =~ R
n
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y = 26Vn - 0,13 - 0,75(Un - O,DYR
n - hé s6 nham (xem bang 4.26).
~ Tinh toén thay luc long mdng tiét dién thay d8i va chdy khéng deéu.
Viéc tinh todn thuy lue doan qud do tiét dién thay ddi va long méng tiét dién
khong d6i nhung chay khong déu, déu dya vac cong thdc can bing ti ning mat cat
gin dung d& tinb thd dén:

S, + il = Dy + iyl (4.68)
Trong dd:
1 P . o . . o:Va2
3, - ti nang mat cat khi chiéu sau nude 1a h, bang h, + P ;
: . A . R aVb?
3, — ti nang mat cat khi chiéu sau nude la h,, bang h, + 2—g;

h, , V, —chiéu sau va luu toc cia mat cit & difm diu cia doan tinh todnm;
hh,Vh—chiéuﬁuvéluutﬁcmiamatcétédié’mmﬁicﬁadoanﬁnh todn;
i - d6 déc ranh cua doan dd, i = tge, (@, — goc nghiéng, tao thanh
gifa ranh cta doc nuéc va dudng ndm ngang), g = 9,81m/s?;
« - hé s6 phan bd luu tdc khong déu. Néu trude mat cat la longmang tist
dién khéng ddi « = 1,0. Néu la long méng tiét dién thay d6i hoac
trudng hop luu téc phan b6 khong déu thi « = 1,10.

2
i = Z—Qz—-— {d6 déc ma sat binh quan cda doan dd).
winCiokin
wd+wh Ca+ch R3+Rb
w1h=T§Clh=_2—3R1h=_""2—

L - chiéu dai doan tinh toan;
w , C, R — ¥ nghia nhu trén.
Cong thic (4.68) trén day khong thich hgp vdi doan nudc nhay hinh thanh tu
trang thdi chdy xiét sang trang thal chdy ém.
Chisu rong B’ cila mdng dén nude vao tiét dién chit nhdt cd thé tinh theo odng thiic

B = ———-—L (4.69)

f:m\[2_gH3’,X2
Trong dd:
Q - luu lugng thiét k&, m’/s;
¢ - hé s6 thu hep mat cit, thudng ldy € = 0,85 + 0,95
m - hé s6 luu lugng, trong tinh todn thuc t& ldy ti 0,321 + 0,385, cing
¢ thé tinh theo cong thic m = (pK\'l - K, v6i ¢ la hé s6 luu toc,

cd lién quan véi do cong ché nude vao, p = 0,85 + 0,95
2 2
K = —2—
1+ 2p
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Bidng 4.25

Tri s6 C
n .

R (m) got2 | o013 | 0o | o015 | oo | 0018 | 0020 o025 | 0030 | GD35
005 5§43 48,6 439 400 332 304 26,1 186 138 109
006 555 50,2 452 13 344 315 272 B85 1’7 s
007 588 514 46,5 428 355 326 282 204 155 122
008 58,1 525 474 434 364 337 290 211 161 128
010 803 545 454 45, 380 35,1 309 225 175 9.0
012 €19 560 509 465 383 363 321 236 164 148
014 633 575 521 47.7 40,5 rs 331 245 19.2 ®B5
0% 645 58,5 533 488 415 385 341 253 200 15,2
0B 656 585 543 498 425 395 349 26,0 20,6 B8
020 66,6 605 552 507 434 403 357 268 212 173
D22 674 613 561 515 443 409 364 274 218 179
.24 683 621 569 52.3 449 418 371 280 224 83
026 69,0 629 57,6 530 455 425 77 288 229 882
028 698 635 58,3 537 462 431 383 290 233 193
030 704 642 589 543 458 437 380 206 238 37
032 71 649 585 549 474 44,2 394 301 242 20,1
034 7 655 603 555 479 448 399 306 246 205
036 723 650 606 56,1 485 453 40,4 30 250 208
0348 728 66,5 612 505 489 458 40,8 34 254 212
040 733 67,1 617 57,1 494 463 413 318 258 215
045 745 68,2 629 58,2 50,5 473 423 328 267 223
Q50 757 69,8 633 59,3 516 484 433 336 275 231
055 767 703 649 60.2 525 49,3 441 344 28,2 237
080 776 72 6589 611 534 502 449 352 288 244
065 704 721 866 619 54.2 510 457 359 2G5 250
ovra 793 729 &675 627 549 517 46,4 366 30,2 256
075 800 737 682 635 557 525 471 372 308 26,
080 ' 808 745 689 64,2 564 531 477 378 33 267
085 815 751 65,6 643 571 538 483 384 319 272
090 822 757 702 655 576 644 489 380 324 277
095 - 825 763 708 66,1 582 549 495 3835 aze 281
1,00 833 76,9 T4 66,7 588 556 500 400 333 286
10 843 779 724 675 58,6 56,3 50.8 407 340 282
120 853 789 733 €84 605 571 515 414 346 288
130 863 738 741 69,1 612 578 522 420 352 303
140 87.1 806 7439 693 619 585 528 426 as8 308
180 870 814 756 705 625 591 534 l 432 363 314
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Bdng 4.26
Gia tri cia hé s6 nham n va téc dé cho phép ch cia cic loai cong trinh gia cof

Thd ty Loai gia cé n Ve, {mis)

1 Lat d4 ba x&y vda mdt (6p trén méng da dim
D =01 = 020m 0020 25

2 | LAt da phién mbt Idp trén méng da dam

D = 016m 0025 25
D = 0,20m 0025 30
D = 025m 0,025 35

3 Lat d& mit nham x8y via trén méng di dim
D = 020m 0025 35
0 = 025m 0,025 40

4 L4t d4 hai idp (I8p trén xdy vida) trén I6p méng da dim
chidu day Idp trén 0,20m 0,025 35
chidu day Idp dud 015m

5 |Lat d4 hai I3p x38y vda xi mang day 035m trén [dp méng da dam 0025 60

6 Lat d4 hai idp xdy via trén mong da dam

Ip trén day DO = 020m 0035 45
ldp dudi D = 015m
7  |LAt tdm bé téng Bp ghép méc 250 c6 trat mach, rén KBp méng da dim 0,015 80
8 Léng mang x4y lat bing d4 m&t nhdm {bing da gfc cé cudng 0020 60
dé > 300kG/om’)
g Long méang x4y bing bé tong ¢ cdc gd ngang dé tang dd nham 0017 60
10 | Gia cé bé mit bing ba téng 0,025 6,0
1 | Xay dé4 kich cd 020 « 030m chéng xéi o7 35
12 Méng b8 téng mdac 150 cd tao nham 0020 10
13 | Mang dyc trong d4 géc 0,025 -

Chi thich (cta bang 4.26)

- N8u chidu séu dong chay h nhd hon kich thudc d4& (4t thi c6 th8 ting hu t8c cho phép tu
myc 1 + 4 theo eéng thic sau

D
(V) = [VWm trong d6 m = —2 Dy, - dudng kinh trung binh cia dé
h tb

- Khi ding chdy qua cbng trinh khéng mang theo céat thi i 8¢ cho phép trong muc 9 cé thé
tang lén dén am/s.
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aVE)
2g
Véi: a - hé s6 phan bé htu t6c khong déu, bang 1,0 + 1,15

H, - tfng cdt nuse, H, = H +

V, - luu tdc, (m/s);
H - chidu sau nuéc trong mang
Chidu dai cta mdng dén nuwdéc vao & tinh theo cong thie:
6 = (2 - 49H . (4.70)

Trong dé H - chiéu sdu nudc trudc mdng, m
b. Tinh todn thily luc bg phdn dé'c nudc

Chitu réng ddec nude b c6 thé xdc dinh theo céng thic kinh nghiém sau

b = 0,765 Q... (4.71)
Ciing ¢d thé tinh theo cong thuc:
13/2m3/2
b = 4‘*?— - Q—/- _ 4.72)
mhg,_llfz 03 ZV_S.'(..

Trong dd:
@ — hé s6 xét dén anh hudng ctia bot khi, tra bang 4.27.
hs ~ chiéu siu tu nhién, (m); V - luu tde, (m/s);

I - db déc ena déc nude.

1
m = — 12 hé st nham, tra & bang 4.26.
Bang 4.27
D& dfc cua dic nudc | ! o
| |
01 + 02 \ 133
02 + 04 ! 133 = 200
04 + 06 | 200 + 333
|

Chii thich (cia bdng 4.27)

¥ R = 01 + 03m dung gidi. han trén, khi R < 0im dung gidi han dudi. Kinh nghiém cho thﬁy
Wi V > 4 m/s. | > 006 R < 03m phd xét dén anh hudng cta bot khi tromg dong ohdy. khi dé
nén tinh hé s& nnam theo céng thic -

1
ng = an - a -
Trong dé : m, n 1& hé s& nham bimh thudng;
Sau khi quyét dinh hinh thic gia ¢ clia dbc nuée, co thé lay luu tée cho phép, he

s6 nham tng v6i hinh thic gia c6 dé réi thay vao cong thiic {4.60) d€ tim chiéu
rong b va ti b tim ra hs.
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Chidu stu phan gidi (tdc 1a chiéu sau ¢ di€m bat dau dfe nudc) hy.

Khi thi6t k€ ddc nudc cdn phai bao dim dong chay luon & trang thai chay xiét
trén toan bd chiéu dai dde, tic 1a phai bdo dam chidu sfu muc nude trong déc nube
ludn nhé hon chidu sdu phan gigi hg

Do d6 khi tinh toan thiy e déc nudc cén phai xdc dinh chiéu sdu phan gidi
d trong long méang d8 so sanh.

+ Vai long mang chit nhat:

3 2 3 2
hy, = \’EQ-—Z = \Iﬂ (4.73)
gb g
+ Vi long mang hinh thang, tim h, ti phuong trinh sau:
an .
1 -—————=b+ 2m hy =0 (4.74)
g(b + mhy) hi
Trong dd: Q - luu ldgng thist k& (m/s);
b -~ chiéu rong diay mang hoac day rdanh, (m})
q — luu lugng don vi (q = g)
v 4 b 1
m - d6 ddc taluy cia méng hinh thang;

g — nhu trén.

- Chidu sGu dong chdy tu nhién (chiéu sau chay déu), hs. Chiéu siu chay déu
&n dinh, tdic l& chiéu sau & difm cubi cia dudng cong nudc nhay cd thé€ tinh theo
cong thic dong chay déu (@ = V).

Trudc tién gia dinh hg, tinh todn luu lugng Q, néu sai khdc vdi luu lugng thiét
k& khéng qua 5% thi duge, néu khéng cdn gid dinh lai cho dén khi phi hop.

— Chiéu dai dudong cong nude nhdy l.

Chidu dai dudng cong nudc nhay tdc la chidu dai gida d6 sdu h, va hs ho#c
tit di€m dau déc nude dén mat cit bdt ddu chay déu (hoac diém cudi ciua dudng
cong nuéc nhay), tinh theo cong thie:

3, - 3y
Il = ———— 4.75
-1, 4.75)
Trong dé :
3, - ti ndng ch§ bét ddu chay déu (hoac di€ém cudi cua dudng cong nudc
nhay), tinh theo cong thuc sau:

2
aQ
S5, = hs+_——>
Vi w - dién tich nudc chdy tuong ung voi chidu sfu hg

3, - ti nang & ché o6 chiéu sau phan gigi h, tinh theo cong thic

2
2gwi;
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Vdi wy, — dién tich nudc chay tuong ing vdi chidu sau hy.
1 - d6 déc cta dfc nudc;

I, — d6 dSc ma sat trung binh, tinh theo cong thie:

2
I = 5 2 o Qz (4.76)
@ip - Cip - Rip
w, tw C,+C R, +R
Trong do : Wy, = 3 , C‘b = 2 , Ry = 3

Khi 1 <« L (L - chifu dai doc nudc) goi 1a déc nudc dai

Khi 1 » L goi 1a ddc nudc ngin.

Chiéu saAu muyc nudc ¢ cudi déc nudc dai h, = hy, chidu sau & cudi déc nudc
ngin cd thé tim duge qua ndi suy.

- Quyét dinh xem 0 cudi déc nudc cé cln cong trinh tiéu nang hay khong. Tuy
theo diéu kién dong chay ¢ ha luu d€ quyst dinh xem cd cén bd tri cong trinh tidu
nang ¢ cudi déc hay khéng.

Néu chiéu sdu mue nuéc sau déc nude t nhd hon chiéu sdu muc nude & cudi
ddc mude h, (t < h) thi phat sinh nudc nhay va phai xay dung thigt bi tiéu nang,
Nguge lai néu t > h_ thi khong cén lam cong trinh tiéu nang. Tim gid tri cia t
theo cich thi ddn: ddu tién gid dinh t ro6i dua vAo mat cAt va hé s0 nhdm caa
sufi & ha luu d8 tim luu lugng tudng dng. Néu luu lugng tinh va luu lugng thiét
k& sai khac khong qua 5% thi gia dinh 13 phi hop va khong phai tinh lai.

- Hinh thic gia c6.

Can cd vao luu tdc cua déc nudc 19n hay nhd, tinh hinh dia ch&t va tinh hinh
vat lieu xay dung dia phuong d€ chon hinh thic gia 8. Luu téc cho phép khong
gay x6i 1§ long sudi thién nhién va cong trinh gia ¢ cho & cac bang (4.5a) va (4.26).

c. Tinh todn thay luc b6 phin nidc ra

Néu day su6i néi tiép voi phdn cudi cua dbe nudc c6 d6 déc nhd hon dd déc
phan giéi thi dong chay tit trang thai chay xiét (trong d6c nudc) s6 chuyén sang
trang thii chady ém va nhu vdy sé phat sinh nudc nhay. D€ cho nuéc nhay la nhay
ngap, nhim giam bdt cong trinh gia cf, cing nén b3 trl cong trinh tidu nang tai
cudi déc nudc hoac ¢ difm dau cha bé phan nudc ra (cd thé dung cde cong trinh
gia c8 ki€u dac biét).

Cong trinh tiéu nang thudng dung trong cdc cdng trinh thodt nudc dudng 6 td
thutng cd hai loai: hé tidu nang {(cd hoac khdng cd tudng), vA gt tiéu nang.

- Tinh todn thiy lyc hé tiéu nang.

Cac hé tiéu nang thudng cd tiét dién chit nhat nén d day chi gidi thidu phuong
phdap tinh todn thiy lue loai nay.

Hé tidu nang c¢6 tudng (hinh 4.24)

Chitu sGu hé tiéu nang d. Dau tién ti cong thic (4.77) tim duge chiéu sau
gan ding lin thd nhit d;:

d; = (L15 + 1200h7 - ¢ 47D
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Trong d6 : h”,, t - nhu tren.

Tu cong thdic (4.78) tim duge ti nang
3, 6 di€m cudi déc nuéc d6i véi di€m thap
nhdt cia day hé tiéu nang :
2V?
% = b+ 2"+ g (4.78)
Sau dé lai tim ’.. Co th€ dung tosn

d6 4.25, can ci vao £, = —h—° va hé s6 luu

k
téc ¢ (gid tri cta né xem bi€u phu trong _ Hinh 4.24 !
toan dé (4‘25) tra dl.l'qc enc va huc - g”chk Hé tiéu néng co ll.(dng

Chiéu sau gan ding lan thd hai d, :
d2 = Gh,’c =t
Trong dg:

(4.79)

6 - hé s6 ngap cua nude nhay, ldy bang 1,05 = 1,10

h”. - chiéu sau cua mat cat thu hep tuong ung véi chiéu sau nude nhay
lién hop

— Cac ky hiéu khac nhu trén.

Tu cong thdic (4.79) tim dugc d,, néu sai khac véi d; khéng qua 5% thi dugec.
Néu khong sé phai tinh lai.

Chiéu dai hé tiéu nang 1 tinh theo cong thue.

f_oF '_h( ‘;ﬂ;
14 . e ? i—a ' u:""
ERESH Ay 3 i -
r“” = o
e SR e wE $6' L TSC
OMEEENENN e = T
Cm) 2| 3~4| 5§

[ L0 | 005 090 0,85

P~ Chidy coo widng cuy bic nilic }
ViV = Chiée Sdu vd luy f7¢ din mang nidc v
g =98 m?

! it - ot - ot . isp g%
] o = HE 53‘{; ldv 15¢ khing aey u:af; mang 1t dién
dev < = 1.0 vii mang 1ié} dién thay i w1 1
et - - - I T I I I T 1 T
SSSE
3 (11 T 1 |
:..‘_:,_*-.. [ 1 FHT ig i
i 1 T
i R =TT T ;
il 1 i
e P SR o1 4 -
e 3 &3 0-% s
¥ - . A
HOHT ! LI I
N ; T I
SHASRRRRA At BRI
J_ l|| || l L H 1] il [| | ‘h.,,:..: I
25 30 40 30 60 70 80 90 ¢ 15 20 LY 40 50 4 10 8o
— ki ——

©

Hinh 4.25
Todn dd xdc dinh & va &7
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]l =

3y>.d

H& tiéw nang khéng cé tuong
(hinh 4.26)

Khi d6 déc doc cia déc nude 1dn
han 25% + 40% {la trudng hgp hay
gap) thl phai x4y dung hd tiéu néang
nhu hinh 4.26. Khi dd chiéu siu ¢
di€m cubi déc nuéc h, la chiéu siu
clia mat cit thu hep.

Chiéu sau h& tiéu nang d tinh
cbng thde sau:

d =

{4.80)

Hinh 4.20
H& titu nang khong cé widng

o, - t (4.81)
Trong dd:
¢ - hé s ngap cia nudc nhay, bang 1,05 + 1,10

h”_ - chiéu sdu nudc nhay lién hgp voi chiéu sau cudi dée nuée h, , ed thé tra
bAng (4.28).

Quy&t dinh chifu dai cia hd tiéu nang theo cdng thic

1 = 3h”, (4.82)
Bdng 4.28

Hi 7 7 7k 7 #k 7' 7% Ty 7' My 7% Cha thich
001 [14141| 018 |3254| 035 |2218| 052 | 1723 | 069 | 1390 | 086 | 1154 "
002 |9490| 019 | 331 | 036 |24 053 [1700 | 070 | 1372 | 087 | 1142 M = F&
003 | 819 | 020 3064|037 | 2147 | 054 | 1677 | 071 | 1360 | 088 | 1130 "
004 |7051| 021 |2933) 038 |2m2 | 055 | 1654 | 072 [ 1345 | 089 | 1M o
005 |6470| 022 |2904 | 032 [2073] 056 | 1630 | 073 | 1330 | 080 | 110 e =
006 |5744| 023 [2833) 040 |2045| 057 | 1610 | 074 | 1315 | 091 | 1006 N
007 {5310} 024 |2770| 041 | 2013 | 058 | 1589 | 075 | 1300 | 092 | 1084
008 | 4961 025 |2706| 042 |2982| 059 | 1567 | 076 | 1284 | 093 | 1073 Khi d& bidt 7',
000 |a669| 026 |2452| 043 |1954 | 060 | 1548 | 077 [ 1272 | 084 | 1063

010 |a422| 027 |2592| 044 |1945| 08t | 1533 | 078 | 1259 | 085 | 1052 & tra dude #°
Oft | 4156 | 028 {2538 | 045 [1895| 062 | 1513 | 079 | 1245 | 096 | 1042 va

012 |4023| 020 |2448| 046 [1870| 063 | 1481 | 0,80 | 1230 | 087 | 1031 W, o= hon'
013 |3860| 030 |2445| 047 |1838 | 064 | 1477 | 081 | 1218 | 088 | 1020

044 | 370 | 031 |2381] 048 [1820 | 065 | 1459 | 082 | 1205 ) 099 | 100

045 |3577| 032 |2336| 049 |1750 | 066 | 1439 | 083 | 1192 | 100 | 1000

06 |3464| 033 |2300| 050 |1765 | 067 | 1424 j 084 | 1189

017 |3350 034 | 2271 | 051 |1747 | 088 | 1409 | 085 | 1967
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- Tinh todn thiy luc gd tiéu nang (hinh 4.27)

Hinh 4.27
GO tieu nang

+ Tinh to&n chidu cao cua g¥ tiéu nang P, (hinh 4.27) theo cbng thic

V"z
n <
P, = O'hc-“HU'i' 2—g

4]

Trong dd:
6, — he s8 ngap;

"

<

32/3 2

q 4 q

(4.83)
& ﬁ/3(m%)2/3 zg(O”h"c)z

m - hé s§ luu lugng, thudng ldy béng 0,36 + 0,48, voi tiét dién chit nhat cd
the dung tri s trung binh m = 042

Céac ky hiéu khdc nhu trén.

Néu gv tiéu nang la chay tran ty do, titc P, > t (t 1a chidu sau nudc & ha

luu) thi ldy 6, = 1 va tim P, theo
cong thic (4.83). Néu P, > t thi
6, < 1 va cé thé tham khéo
dudng cong vé & hinh 428 dé tim
6, roi tim P,
Trinh ty xdc dinh 6, dua
theo hinh 4.28 nhu sau:
~ eTinh Z, = h”", -t (cach
tim h”c nhu trén}
3
Z, ‘JZm2
e Tinh tri s§ ———— (cach
hy
tim h, nhu trén, m 1a hé s6 luu
lugng g tiéu nang, nhu trén).
e Theo dudng cong 4.28 dé
tim ra sn.
Kinh nghiém cho thdy dé xédc

dinh xem tai gd tiéu nang cd

6“6’
100
L
AT
430 A
// |
080|— 7
/
Jf 1 i —
grg ¥ | l -
: | — - JR J—
i ;’ 0 R R _
_zﬂ 4
060 A P
el Tty [
EEr sl
050 [ HEAENEE
goe 4o 020 g3 a4 3050
' Zn Vit
frye
Hinh 428

Gia tri cia hé s6 ngap On
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nhay ngap hay khong thl can cd vao diéu kién a h, > 0 (xem hinh (4.27) v& phai

zZ
%6t thém didu kién thd hai la —P—" < 0,7.

L
C6 thé xac dinh hé s0 ngip 6, theo cOng thic :
hﬂ 3 Zn
6, = 1,05 (1+0,2P—0) " (4.84)

+ Khoang cach | k€ tif diém cufi cia déc nudc dén go tiéu nang cd thé tinh
theo cong thde:

1 = 3n”, (4.85)

Néu qua tinh toan tim dugec P, < t thi khong phai tinh lai, n&u P, > t thi
phai xét xem cd phai lam thém go ticu nang thi hai hay khong hoac phai dp dung
bién phap tang 4o nham bé mat clia dfc nude lén.

Viéc tinh toan chidu cao cia g3 tiéu nang thd hai (néu phai bd tri thém) cing
duge tién hanh tuong ty nhu trén.

Khoang cach giila hai g tiéu nang thd nhdt va tht hai tinh theo cOng thic sau:
L = [03H,+ 1,65VH (P, + 0,32H0)] + 3h7, (4.86)

Trong d¢: H, - téng cot nude trude go, (m)
P, - chiu cao go;

h”. - chidu sau lién hop cia mat cidt thu hep trong gid.

2. Doc nudc co6 bé mit nham nhéan tao

Véi cdc dée nudc cd do déc rdt 16n, ngudi ta thudng dung bién phdap tang do
nham nhan tao d€ giam liu tdc cua dong chay.

Hinh thdc mat bang cua déc nude cd tang dd nhém nhan tao gdn gidng nhu
déc nudc thudng, viéc tinh todn thiy lue clng tudng t, chi c6 hé s§ nham thi dung
hé s3 nham dac biét sau khi tao nhim nhan tao (cd gid tri khdc nhau tuy theo
hinh thic tao nham khac nhauw) - Céac hinh théc tao nham nhan tao thudng ding
la : lAm céc gd ngang théng (tiét dién chd nhat), xay cdc phién vuéng ki€u ban cd,
x4y cdc gd ngang ki€u chit nhan ngugc véi hudng nude nhay.

Myc dich cfia viéc tao nham nhan tao chi yéu la chon mét hinh thiic tang hé
s§ nham nao d¢ nham bao dam che luu téc khong vugt qua hu téc cho phép.

Tinh toén luu téc cho phép. Luu téc cho phép V, ctia dbc nudc cd ddy
mang taoc nham nhan tao theo mot hinh thic nao dé duge tinh theo cong thiic:

Vp = CoVRi (4.87)
Trong dé:
B - ban kinh thay lue, m;
i - d6 déc ddy mang;
C, - hé s6 nham dac biét ¢ lisn quan voi hinh thdc tao nhém, cd thé tinh
theo mdy céch sau:
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1. Céc gb chit nhat
- G ngang ki€u thing (hinh 4.29)
1000k

C, = & (4.88)
475 -1,2 P + 0,1
- G& ngang ki€u so le (hinh 4.30)
1000k
C - (4.89)

h
54,2 - 2,1 5 + 0,336

b
= 7~ vl h - chiéu sdu cla nudc trén go

Trong dd: B h
P - chiéu cac go;
b - chiéu rong diy méng;
k - hé s8 di6u chinh d6 déc, tra bang 4.29.
&
A=8P ’fL_' T
a.r ’fh + g= it
//%7 I g '3, /(: 8P
P . ~ U‘ - /IJ}‘ ////U
° b 0 =
R RN kY ) ‘L \ﬂ\ \\\'1\ NN R
Hinh 4.29 Hinh 4.30
GO ngang kidu (hing G& ngang kidu so lc.
Bdng 4.29
Gia tri hé 56 k cia bR mjt tao nham bing gé ngang thing
D6 ddc day mang i 010 015 _ 020 + 025

]
w
}
m
™
I

h
Pham vi thich hgp cia cdc cong thic (4.88) va (4.89) 1a khi )

1 + 1,2 va4 khodng cach gilta cdc go 1 = 8P
2. G vubng ki€u ban ct (hinh 4.31)
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1000

C, = h (4.90)
52 — 5,1 P 0,88
. SAAMMNNNNWINNNNNN
Trong dd O |
A=4P

_ b-NP L=

B = h+P O M 0
VLTI

Vdi N - s6 binh quan cua g8 vudng trong méi

hang ngang clla mang. . Hinh 431

h Go vuong ki€u ban co.
Cong thdc (4.90) thich hgp khi P = 2+ 5
va f = 1 + 2 v0i khodng cich gilta cac g vuéng 1 = 4P. Khi dung da héc to
khéng quy cdch dé x4y thanh mat nhdm ciling cd thé tinh toidn gin dung theo cong
thic trén.

3. G& ngang kiéu chﬁ.nhan nguge vii dong chay.

- Ki€u hinh chii nhan don (hinh 4.32a)

1000k
c, = - (4.91)
85,8 - 3,9 P 0,88

- Kigu gb dich diec (hinh 4.32b)

A=5§P ,r_f\_ = 8_P.,|‘
i
Hudding nuie _—'?—-———: Puling nutde
chdy efidy
-t
' d) . o
Hinh 4.32
Go nganpg ki€u chit nhan.
1000k
C, = h (4.92)
116,1 — 61 — — 1,23
P
Trong d6 : K - hé s6 hiéu chinh d6 nhdm, xem bang 4.30

b
B = T Cac ky hidu khdc nhd trén.
. . h
Cong thaie (4.91) thich hgp khi P = 35 + § f =1 + 6 va khoing cach

8P. Cong tlwic (4.92) thich hgp khi
8P.

o
Il

=5+ 12, 8 =1 + 12 va khoang cach

p- "
il
gl
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Phuong phdp don gidn nhdt d€ tang d6 nhdm la x4y & ddy médng céac hon da
cling, chéc, khong quy ecdch tao thanh cdic g& so le nhu trén. Khi tao nhdm theo
cdch nay thi khéng cd cdng thic chinh xdc d€ tinh C, va cd th€ tinh gin ding
theo cdc cong thic (4.91) va (4.92).

Kinh nghiém cho thdy 1a ki€u ting d6 nhiam bédng cach lam g& dich dic 1a co
hi¢u qui nhit, réi d&n gt chit nhan, gt chit nhit, gd vudng kifu ban eit.

Can cd vao Q, i, b, v dé tim chiéu sfu h, ban kinh thiy luc R, § va hé s6

nhdm cén thiét, r6i dua vao d6é nhdam tim dugc nay d€ chon hinh thdc ting dé
nham nhén tao.

Bdng 4.30
He¢ sd k cha b mit tao nham biing go gang kiéu chil nhan
D§ dbc day i 004 = 006 010 015 + 025
Go6 ngang kiéu chd nhan 133 il 100
Go ngang ki€u dich dic 133 125 100

3. Bac nudce c6 cong trinh tiéu ning

Khi sudn ndi rit ddc thi diing bic nudc mdt bsic hodc nhiéu béc o6 cing trinh
titu ning. Hinh thdc bic nuéc cd hidu qua kinh t€ ky thudt cao nh#&t 13 loai bac
nudc lam cho dbng chiy hinh thanh sy nhay ngip lién k&t vé6i nhau. Trong dudng
6 t0 thudng rdt it ding bic nudc khéng cd obng trinh tiéu nang vi loai nay khéng

kinh t& do nang lugng nudc bi tiéu hao chi y6u trong qud trinh nudc chay va chi
thich hgp khi d6 ddec khe suéi nhd.

Loai bac nudc mot bac cd cbhng trinh tiéu niing gém cd ba bs phan: méng dén
nuéc vao, bAc nudc va cong trinh tiéu nidng (hinh 4.33).

Cac kifu cong trinh tiéu ning thudng diung gém cd: g¥ tibu nang, bhE tiéu nang
vi cong trinh lién hgp hai loai trém.

; -
Ming nuoc vao 7737777%

Bic it , e s
a) H6'Yiéw ning , b) Gd tevndng ) Kiev lren hop

‘Hinh 4.33
So dd bac nudc mot bac c6 cong trinh tidu nang
a) h6 titu nang; b) po tieu ning; c) kiéu lien hop
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Hinh 4.34

Bac nuéc nhitu bac cq cOng trinh ticu nang.
a) So dd bac nudc, b} mat bing mang din nudc vao, ¢} bd phan nudc vio

Bac nudc nhidu bac cd cong trinh tiéu nang (hinh 4.34) thudng ding khi dja
hinh khe sudi kha dai va déc. Phai cin cd dia hinh cu th& d&€ b6 tri déc nude thich
hop nhim giam kh6i lugng dao d&p. Tuy nhién cén chd ¥ 1a khi do déc 1on thi
chiéu dai hé tiéu nang phai dai, vi vay khi chon hinh thdc tieu ning 4§ sutmn déc
ding cén phai tién hanh so sinh kinh t& ky thuat.

a) Tinh todn thiy luc bic nudc

- Méng dén nudc vho: Mang ddn nuéc vao ctia bac nudc thudng duge tinh tosn
nhu mot d4p tran dinh roéng. N6i dung tinh toin chi y&u la tim chi6u réng caa
méng (B’) va luu tdc 16n nhit & cda ming V..

- Chiéu réng mang dén nuéc vio tigt dién chi nhat B’ duge tinh toan nhu ddc
nitde.

+) Luu tée lon nhdt Vp

Luu tdc 16n nh&t V, ¥ clia cia méing ddn nudc vao tit dién chirt nhat tinh
theo cng thic:

v, = B—i; (4.93)
Trong dd: _
hp - chiéu sadu muc nudc & cda bac (xem hinh 4.34c) xdc dinh theo diéu
kién sau:
Néu hy > h, thl by, = hy
_ Né&u h;y < h; thi h, = 0,7h,.
Treng dd:

h, - chiéu siu cia muc nudc trong méng dén nuée vao.
+) Chidu s6u phén gidi Ay.
Chiéu sau phan gi6i h, cia ti6t dién chit nhat tinh theo cong thic:
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3 2 3 2 .
h = \' EQ—Z = \} aq (4.94)
gB g

+) Chidu dai ctia mang ddn nude vao & (hinh 4.34b)

0 = (2 + HH (4.95)
+ Véi H - chiéu su nuéc trén mang.
+) Hinh thic gia ¢6 va chitu dii gia 6.

Can ci vao Vo tim duge, dua vao bang (4.26) d€ chon hinh thde gia of, con
chiéu dai gia cd thudng khong 16n hon 2H. Khi chiéu dai gia ¢ 16n hon 2H phai
V,+V
can cd vao °—2—— d€ giai quyét dinh hinh thic gia ¢ (V, I2 luu téc dng véi chigu
sdu muc nudc h, cha bac nudc gin dd).
- BS phén nuéc ra.

Céc ky hiéu nhu trén.

No6i dung tinh todn thiy lgc cta bo phén nudc ra chi yéu 13 d€ xdc dinh chigu
cao cla gb tibu nang hosc chiéu su cta hé tidn nang va khodng céch tit tudng bac
nudc dén g tibu ning hodc chidu dai ctia hé tidu nang.

+) Tinh toan thiy Iuc go tieu nang

. Chi¥u cao go tidu nang P, tinh tuong ty nhu go tieu nédng clia dfc nudc va
xdc dinh theo cong thie:

P, = 6,h. - H (4.96)

- avg B 3’ Q? aQ?
° 2z = 2gB%im?  2gB(oH!, )?
Vai tiét dign chit nhat:
h, h;
H = - (4.97)
3 2
‘{zzof,mz 206%h
by L+
Tit do: P, = oh”, - (4.98)

+
3 »n2
dZaO']z.lmz 2% c
Trong dd:

6, — hé s8 ngip, phuong phip tinh todn gifng nhu véi g8 tibu ning cha déc
nudc

- Cédc ky hiéu khéc nhu trén.

Sau dé tim chiéu sau h, cia mat c&t thu hep sau déc nuéc va chibu sfu lién
hgp h”.
Cé th& dua vao todn d6 4.25 d€ tim: ‘
3, = 1L,5h + P (tiét dién chit nhat)

Trong dq: P - chiéu cao tudng bac nude, (m);
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3
Can cd vao &, = —° v hé s6 luu tdc ¢ tra duge &, va &7, Va : h. = §hy

hk

h)’c = g’?chk‘

Mang H va h”_ tim dugc thay vao cong thic (4.84) thi dudc chiéu cao cla go
titu nang P

Viéc tinh todn clia vao, clia ra cia bic nudc nhidu bac vé& & hinh 4.34 gidng
nhu tinh toan bac nuéc mot bae. Vi cdc bac trung gian néu P, + H; < P, +
H, thi gd titu nang thd nh4dt lam viéc nhu mot dap tran tu do va tinh toan P,
la tinh todn cudi clng.

Néu P, + H, > P, + H, thi g tiéu nang thd nhidt lam viéc nhu mot dap
tran chay ngap va phai tinh todn lai g tiéu niang thd nhdt theo trinh ty sau:

Gia dinh lai P’,; cd gid tri nhé hon so vdi P,

Tim Zn(h”, + P) - (P, + Hy & vi trf P,

Z, { 2m?

— Tinh toan B (sy hé s3 luu higng m = 042) tra hinh (4.28) tim dugc o,
K

Tim téng cot nudc trén gd tiéu nang thd nhat:
2 2
«
Hy = Hy = H + ZQ 7 = b —Fy + 2Q >
2g6%(ch”) 2¢B2(6h” )
Tinh todn luu ltgng trén g tiéu nang thd nhit:

Q, = 6,V2gmBH;?

N&u Q, tim ra sai khac v4i Q dudi 5% la duge, néu khong thi phai giad dinh
lai P,; va tinh todn lai theo trinh ty nhu trén.

. Tinh chitu d&ai bdéc nuoc 1

1 =1, + L (4.98)
Trong dd : 1, - chiéu dai doan nuée dd. .
’ ! 9P + h
L=V, —-g—p hoac l; = 0,32V,Y2P + h,
voi: P — chidu cac tudbng cta bac nude, (m);
hp - chiéu sau nudc chay vao trén bac nude (m);
V, - luu téc chay vao trén bac nudc, (m/s);

I - chibu dai nude nhay, I, = Sh”.
. Kiém todn go tiéu nang cudi cing nhu voi déc nude.
_ Chon va tinh toén dogn qud d¢ cha rdnh din nuéc vao.
Néu W', > t tc 1a khong cd hién tugng nube dang trong doan tif mat cat ddu
ranh thoat nudc ra dén mat cit c6 chidu sau t, thi khéng can bd tri doan qua db.

Néu W, < t thi ¢ hién tugng nudc dang va cidn phai bs tri doan qua ds.
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Véi t — chiéu siu mue nudc ty nhién & cida ra.

K’y - chidu sdu ngay ddu clta ra, tlm dugc theo cdc cbng thdc sau:

wctl
k', = B {(méat cét ch® nhit) {4.99)
—b+ Vbt + 4ma g,
hoic b, = om {mat cét hinh thang) {4.100}

Sau khi dung cac cong thic (4.99) hoge (4.100) xic dinh xem c6 cdn doan ranh
qua d6 khong thi diung cong thde (4.101) d€ tim ra chiéu dai doan ranh qua do L

> - 3,
l = —— (4.101)
L
Trong dd : 3 - tl nang Ung v6i chibu sau muc nude h;
| aV%
= + —
S5 = h P
3, - Ti nang ung véi chidu sau h';
S =t
1 = 1 2g

i, — d6 dfc ddy rénh;
imi — 40 d6c ma sit trung binh bing
i + i’l
3 ’
i, — do d6c ma sit khi chiéu sAu muyc nuéc 1a t
vi

- CIR,

Y

iy = d6 déc ma sat khi chidu s&u muc nude 1a b’
2
VO
2
C|:| 'Rctl

i3

1, =

C, €, - hé s6 ma sit dac bigt khi cd xét d&n vide tao do
nham nhén tao.
+) Tinh todn thiy luc hé tibu nang
o Chidu sau hé tiéu nang d,

d, = 6h”_ -t (4.102)
Céc ky hiéu gifng nhu v6i hé tiéu ning cia déc nuéc nhung ¢ diy dimg 6 = 1,05.

Cach tinh toan giéng nhu tinh hé tiéu nang cta déc nudc. Khi tinh cy thé thi
tién hanh theo cdac bude sau:

- Trude hét gid dinh chifu sau hé tiéu nang d, = 0 réi tim ra h, va k',
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- Tim chiéu sau gin ding theo cong thie:
d,; = 1,20k, — ¢
— Tiép tuc can cd vao d,; tinh lai h, va h”_ va dua vao cong thde {4.102) tim
ra d,.
o Chidu dai hé tiéu nang 1.
1 =2P + d,) (4.103)
Cdc ky hiéu nhu trén.

4. Vi duy tinh toan

Vi du L. Tinh todn thiy lye dfe nude
a) S§& ligu thiét ké
Luu lugng thi€t k& Q = 14m’s
Méng din nudc vao mét cAt hinh thang: chiéu rong b, = 1,0m taluy m = 1,5,
do déc day i, = 0,02.
Mang d6c nudc mit cit chit nhat chigu dai L = 50m, i, = 0,20.
Gia cf ddy médng bing cdch x4y d4 tdm, n = 0,02
 Chiéu su nuéc & ha luu t = 0,29m.

b) Tink todn thiy lec
1. Mdng dén nude viwo:
+ Tinh thi chiéu siu méng din nudc thugng luu h,
Gid dinh h; = 0,35m
Di¢n tich mat cit ngang thost nuéc:

w; = hyb, + mh) = 0351 + 1,5 x 0,75) = 0,534m>.
Chu vi w6t X, = b, + 2hV1+mé = 1 + 2 x 0,35V1 + 1,57 = 2,26m
Bdan kinh thiy lue R = ! = 0,584 = {),236m
Duya vio n = 0,02, R = 0,236m, tra bing 425 duge C, = 36,98.
Luu téc blnh quin V, = CYRji, = 36,98Y0,236 x 0,02

= 36,98 x 0,0657 = 2,54m/s.
Luu lugng Q = oV = 0,534 x 254 = 1,356m%s.
Sai khdc v8i luu lugng thist k& 1A 3% (< 5%)
Vay h gia dinh 1a chinh xac.
+ Tinh chiéu rong médng din nusc vao B’

D€ néi ti€p gilta méng din va long suSi ty nhién duge thuin lgi dang méang
din nudc o mat cdt ngang hinh chii nhat v&i chiéu rong day B° = 1,0m.
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+ Chiéu daj mang din nude vao &
d = 4 x 035 = 1,4m
(do méang din nuée vao ngén nén chifu siu nuée khong déi).

+ Luu t8c trong méng din nusc vao V,

Q 1,4

Vo T bh, T Ix035 =

4,00 m/s

+ Chiéu day gia c6:

2. Dée nude

a) Chiéu réng déc nude: dbc nube oo tigt dién chit nhat, chiéu réng déc nudc
tinh theo cong thite sau:

5 5
b = 0765 V@2 = 0,765 V1,42 = 0,765 x 1,145 = 0,875m

Néu ding dde nuse cg mat nham x4y bing d4 cung véi lwu téc cho phép 1a
6,5m/s, he s6 bot khi ¢« = 1,33 thi

1 .3

3/4

) QI 4ml72 14 x 0274 x (*—"0,02) 003
- G3ys2 1,333/2 6,552 T hvenm

Chon b = 1,0m dg tién néi ti6p v6i ranh din nudc vio.
b) Chisu sau phan gidi cia dée nuge hy (chiéu sau & d4u dée)

3’ 2 3, 2
1,1 x 1,4
h, = % = = 0,60m
gb 9,81 x 1,07
¢) Chiéu sau ty nhién trong déc nude hg

Thudng ding h; = 0,30m
@5 = bhs = 1 x 0,8 = 0,3m?

Xs = b + 2h6=1,0+'2x0,3=1,6m
ws 0,3
Rs = X; = 16 = 0188m.
Can ci vao Rs; = 0,188m, 7 =002x 133 = 0,0266 tra bAng 4.25 duge C; = 246,
Vay Vs = CsVRsi, = 24,6y 0,188 x 0,2 = 4,77m/s

Q = wsVs = 03 x 477 = 143m3%.
Sai 86 < 54 {phit hop “vei yéu cdu)
d} Chiéu dai dudng cong nuée nhay |
35— 3y

Dya theo céng thic | = P
12 - ll'!'li
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@’ 1,1 x 1,42

Trong dd 55 = h+— =03+ — ———7 = 152
2gw’ 2 % 9,81 x 0,3
2 2
1,1 x14
3y = hk+i'2— =06+— 3 = 0,906
2gwy, 19,62 x 0,6
h w X R C v =
h, = 06 06 22 0273 272 - k]|
hs = 03 03 16 0,180 246 377 152
Tri s8 binh quén 045 - 0,231 259

D6 dbc ma sat trung binh

. @ 1,4%
s = 5 3o = > = 0,063
CiwiRp 25,9 x 0,457 x 0,231
_ 1,62 - 0,91 _ 0,91
~ 0,2-0,063 0,137
(thudc loai d6c nudc dai)

e) Chon cong trinh tiéu nang & cudi déc nudc:

= 45m < L = 50 m

Chifu sfu muc nudc & cufi déc nudc h, = hs = 0,30m
Tim h”_

h, 0,3
Theo bang (4.28), cin ecd vao q’kh— =56 - 0,5
k *

Tra duge n', = 1,765.
Vay h”, = hg”, = 06 x 1,765 = 1,06 > t = o,zs:m
3. Bo phan ddn nuébe ra:
Do h”_. > t nén-cin phai bs trl cong trinh tidu nang. D& lam thi dy, ta tinh
todn vOi ba cOng trinh tidu nang d€ so sdnh Iwa chon.
Phuong 6n I + Dung h6 tiéu nang cd tudong.
a) Chiéu sAu hé tiéu nang
Gia dinh chiéu sau gin ding l8n thd d;
. d; = L20h", -t = 1,2 x 1,06 - 0,29 = 1,272 - 029 = 0,98m
Luu téc binh quin & cudi dfc nudc:

_ Q ~ 1,4
Ve = bh,  1x03

= 4,6Tm/s

" Tim chiéu sau nusc & mit cAt thu hep: Tir phuong trinh tl nang & diém thép
cia day hé 3.
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2
aVy 1,1 x 4,67%

= + = —_— % =
3, h,. o + d; 0,3 + 2 20,81 0,98 2.5
2, 25
va £, = = = == = 4,167, dung ¢ = 095
a h, 0,6

Tu todn d6 4.25 tra duge ¢ = 2,09
Vay h” = £§7h, = 2,09 x 0,6 = 1,254m
Chidu sau gin dang tinh ldn thd hai:
dy = ¢h”, -t = 1,05 x 1,254 - 0,29 = 1,03m
Sai s6 so vdi gia dinh 1a 3%. Vay chon d = 1,00m.
b) Chiéu dai h6 tiéu nang:

] = 3y2,d = 3y252x1 = 3 x 159 = 4,77m

dung chiéu dai h6 tiéu nang 1 = 4,80m

xay

c) Kiu gia c6

Dua vao luu téc V. = 4,67m/s, tra bang 4.26 chon hinh thuc gia ¢6 1A da hoc
vua hai lop day 35cm trén 16p mong dd dam.

Phuong aén II + Dung hd tiéu nang khéng cd tudng.
a) Chiéu sau hé tiéu nang

Do khéng cd tudng nén D, = 1,52, ~— = 2= = 2533

Tra toan 46 4.25 vai ¢ = 1,0 duoc £ = 1,775

» 2
h”. = oh% -t

i
r
(=)
o1

x 1,066 - 0,29 = 0,83m
b} Chiéu dai hé tiéu nang:

1 = 3h”, = 3 x 1,066 = 3,20m
c} Hinh thic gia ¢§ giéng phuong 4n L
Phuong dn III + Dung gb tiéu nang:
Téng c6t nudc trén g¥ tiéu nang:
g3 B 1,423

= 0,828m

0

T 2?1773 x (0,429 19,62)2
Cot nudc trén gb tiéu nang:
2

q
H] = HLI - ”—2~ =
2g(ch” )
1,4°
0,828 - = (0,828 - 0,081 = 0,747m

19,62 x (1,05 x 1,06)°

a) Chiéu cao g tiéu nang:
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P, = oh”. - H = 1,06 x 1,065 - 0,747 = 1,118 - 0,747 = 0,37 = 0,4m

n
Do P, > t nén 6, = 1 la chinh xdc.
b) Khoadng cach ti di€m cudi cia dbc nudc dén g tidu nang:
I = 3h’, = 3 x 1,066 = 3,2m
c) Kiém todn xem cd cAn phai b8 tri g tiéu nang thdy hai khéng.

Duya vao 3, = 1,Bhy + P, = 1,5 x 06 + 0,4 = 1.3
E,. = ‘_3_0 “—. 1,30 = 2,167
o h, 0,6 ?
Tra toan d6 4.25 voi ¢ = 0,95 duge . = 0,595
£ = 1,66
Vay h, = & . hy = 0,595 x 0,6 = 0,36m
h”. = £ h, = 1,66 x 0,6 = 0,94m

Do h”. > t nén phai lam go tiéu nang thi hai hodc ting thém d6 nhém & day
dé tiéu nang.
Luu téc & chd mat cit thu hep sau nuéc nhay:

Dya vao V., cd thé dung céch tao nham nhan tao thay cho viéc lam go tiéu
nang thit hai.

Vi du 2: Tinh toin thuy luc bac nudc nhiéu cfp.

a. 5S¢ liéu tinh todn

Luu lugng thist k& Q = 1,5m%s, chénh léch cao d¢ thugng ha Iuu 1a 5,0m chiéu
cao bic nuéc P = 1.0m, mang din nudc vao tiét dién chit nhat day réng 1,0m,
taluy m = 1,5, ddy mang lat bing di cdng n = 0,020, mdng cia bac nudc cd tiét
dién chit nhat day rong 1,0m, gia c6 bang bs téng n = 0,017, d¢ d6éc mang din
nude vao i, = 0,017, db d6c ddy ming dan nudc ra iy = 0,017

b. Tinh todn thiy lec.

1. Mang dan nude vao

a) Chidu rong dday mang ldy 1,0m d€ dé ndi tiép vdi long sudi.

Gia thiét myc nude trong méang sau h, = 0,52m, tinh dugc
= bh, = 1 x 0,52 = 0,52m*

%o = b+ 2h, = 1 + 052 x 2 = 2,04m

Day mang gia ¢6 mo6t 16p pha bang bé tong, hé s8 nham n = 0,017
Dya vao R, = 0,25656m, n = 0,017 tra bang 4.25 duge C, = 45,35.

V, = CYRj = 43,35Y0,255 x 0,017 = 2,99m/s

Q = wV, = 0,52 x 299 = 1,55m’s.
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Sai s6 s0 véi luu lugng thist ke& 1a 3,5%, phu hop quy dinh.

b) Chidu sau muc nuée ¢ clta ra cia méang din nude vao hy,
k) 2 3 2
I, x 1,5
h, = \!E%— = v——-———i = (,63m
gb 9,81 x 1,0

Do h, > h, cho nén lday h, = H - h, = 0,52m

c} Chiéu dai cua mang din nudc vao 4.

d = 4H = 4 0,52 = 2,08m
2. B6 phan nuéc ra
Bac nude thi nhét

a) Chiéu siu cta nudc & mat cit thu hep sau nudc nhdy h., va chiéu sau muc
nude lien hop h”,,.

31 = LS + P = 15 x 063 + 1,0 = 1,945

3, 1,945
§ =1 =2 = 309

Tra todn dé 4.25 vei v = 0,95 duge &a = 046, &’ = 1,87
Wy = 046 x 0,66 = 029m ; h”_, = 1,87 x 0,63 = 1,18m
b) Cot nuéc trén gy tiéu nang H,:

aV? h, h;

H = H, - i e—
(4] 2 K 2
8 JTaoﬁmz 26°h?
0,63 _ 0,63°

—_ _
32><11><102><0422 2><1,052>-<1,182

0,86 - 0,082 = 0,78m,
¢) Chidu cao g tisy ning P,:

P, = oh’_ - H = 1,05 x 1,18 - 078 = 046 = 0,5m
Khoang cach tir g0 tiéu nang dén tudng bac nude |

2P+hp
=1+ 1, = v, gt

2% 1,0 + 0,52
= 2,88\/*1—%—1—-— + 3 x 1,18 = 50lm

(l&y 5,0m)

Do Py + Hy = 085+ 079 = 1,34 < P, + P = 15m cho nen gy tisu nang
thi nhit lam viec nhu mot dap tran tu do, ldy 6 = 1,0 ]a chinh xie,
Céc bic nuéc tiép theo cing duge tign hanh tuong tu.
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Hinh 4.35
So dd bac nudc nhitu cdp co cong lrinh tiéu nang

Dya vao két qua tinh todn trén day cd thE bd tri bac nudc nhidu cAp voi kich
thude nhu vé & hinh 4.35.

Tinh go tiéu nang cubl cing phia ha luu.
Diu tién phai ki€m toan hinh thic chay cha go tiéu nang nay.

a) Chiéu cao ctia gb tiéu nang cufi cing P, = P, = 055 16n hon chiéu sau
mang thoit nudc ra tiét dién chit nhat h, = h, = 0,52, vay hinh thiic chay qua go
1a chay tu do, cin phai kifm todn xem ¢6 cAn lam gv tiéu nang thd hai & phia ha
htu hay khing. -

(2) Kiém toan xem cé phai lam thém gu tiéu nang thd hai hay khéng.
5, = L5h + Py = L6 x 063 + 0556 = 1495

2a 1,495

&g =5 =

B = 063 " 2,373

Tra toan dé 4.25 vai ¢ = 0,95 dugc:
£ = 165 W = 165 x 063 = 1,04
g = 055 hy = 0,55 x 0,63 = 0,35
b} Cot nudc trén go tiéu nang:
b} 0,63
o T e T O T et x 104
0,86 - 0,105 = 0,755

¢) Chidu cao gd tiéu nang:

H12=H

P, = oh”y - Hy = 1,05 x 1,04 - 0,755 = 0,34m

Py < hp
Nhung Z, = W - h, = 1,04 - 0,52 = 0,52m
Z 0,52
n ’
_— — —_= —3 5
P, = 03 1,53 > 0,7,

do d¢ hinh. thic chady van la chay tu do.

Vi vay phai ti€p tuc ting thém go tieu mang & ha luu, va cdn phai xay dung
mot s6 g¥ tiéu nang cd cao do day thdp d4n, khong kinh t&. Do do cd thé dua vac
lgu t6éc tinh todn duge d€ bé tri cdc coéng trinh tidu nang khdc ¢ ha Iuu.
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Trong vi du nay, chidu sdu muc nuéc & mat cidt thu hep sau b&c nuée cua g
tiéu nang thi nhdt P, 1a hy, = 0,35, luu tée & dd 1a:

Q 15
Vel =G = Txogs = 49w

Tra bang 4.26 c6 thé st dung hinh thic gia ¢ la Iat da xay vita ma khéng
cdn lam g& tiéu nang thd hai. Do muong thodt nuée ha luu cd tist dién hinh thang
nén khi quyét dinh chiéu dai gia c6 cdn phai kiém tra méi quan he lien hgp gia
chidu sdu muc nuéc & di€m dau cua muong thodt nudc thién nhién vdi chidu sau
tu nhién cla muong dd.

Gid dinh chiéu sAu muyc nuse te nhién cda muong thodt nudec t = 0,38m, ti&n
hanh tinh toan ;

we = (b + mt = (1 + 1,5 x 0,38 x 0,38 = 0,597m?
X, =b+ 2¥1+m?¢ = 1,6 + 2V1+ 1,5 x 038 = 2,37m

Dya vao R, = 0,252m va n = 0,020, tra bang 4.25 duge C, = 3746
V. = CWRi = 3746 J0352x 0,017 = 243m/s
Q = wV, = 0596 x 243 = 1451m%s
Sai s6 2% so vdi luu ligng thiét k& vay dung t = 0,38m.
3. Chon hinh thiuc va tinh toén dogn qué dé
Chiéu sfu myc nuéc tai diém diu céa mat cdt hinh thang h’; tinh theo cong

thie;
—l:.+\h:.2+4nnwcll
by o= 2m =
1,0+ V12 + 4 x 1,5 x (1 x 0.35
- TR0 VITH4X15x(1x0 ) _ 0.95m

2x15

Do b’} < t nén o hién tugng nudc dang vA cén phai lam doan qua d9, dung bién
phép tang d6 nhdm nhan tao trén doan quid d ndy d€ rit ngdn chiéu dai xay lat.
Ti nang dng véi chidu sdu mue nuée t.

aVy 1,1 x 2,432
=] t+ % 0,38 + 2% 9,81 0,71
Ti nang Ung véi chibu sdu muc nudc k'
aV; 1,1 x 4,32
3; = b, + “E = 0,28 + —m— = 1,29

D€ tao nhidm nhan tao, trong doan qua d6é phdi x4y cdc phién wvuéng hinh
ban c¢t, méi hang ngang ¢é 5 phién caoc P = 0,1m, khodng cach giita cdc phién
A = 4D = 0,4m.
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Hé s3 nham dac bigt C, tng véi chibu sau nude 1a t:

C 1000
o — =
(t - 0,1) b - NP
e LYY
1000
= = 27,3
53— 51 %28 _ 0 10-5x01
01 0,28 + 0,1
Hé s6 nham dac biét C’, khi chibu sau nuée l1a h’;:
o - 1000 _ 934
© T g5y 0250 10-5x01 _ “>
" 0,1 20,25 = 0,1) + 0,1
Do déc ma sat ©° dng véi chibu s4u nude la b’
2
. Vau 4,32
i, = 50— = > = 0,184
CR,  234°x 0,184
@en Wy
Rl::tl = X = =
“ praVlem? w
1x 0,35
=(,184
1,0+2V1+ 1,5 x025
D6 dbc ma sdt trung binh:
_ L +i" 0,081 +0,184
iy = 5 = 2 = 0,108
TU cong thic tinh to#n:
2 -3 0,71 — 1,29 —0,58
l = ——— = = = 6,4m
i, —im _ 0,017— 0,108 = —0,091

Trong doan qua d¢ dai 6,4m cfn phadi xay da cing hoac xay cdc khdi bé téng
nhé cao lén theo hinh ban c¥, cdc hang ngang cach nhau 0,2m, cic hang doc (theo
hudng nuée chay) cdch nhau 0,4m, bd tri so le nhau.

4.7. CHONG XOI LO O HA LUU CONG, CAU NHO
1. Khai niém

Luu t5c & cita ra cla céng va cfu nhd thudng kha 16n. Néu luu téc 16n hon
luu téc phan gidi thi dong chdy & trang thdi chay xist. N&u do dée long sudi ha luu
nhé hon dé ddc phén gi6i thi dong chay ¢ trang thai chidy ém va sé xuft hién nude
nhdy trong doan tit cia ra dén vi tri chay &m dd. Céc xoay nude phat sinh trong
doan nuée nhay (vA sau dé mot doan nita) sé giy x0i mon rdt lon. Nhu vay long
sudi ha luu cdu nhd, c6ng sé bi xdi mdn do nude chdy xiét hoac do nudc nhay, can
phai tién hanh gia cd. Viéc gia c6 long sudi ha luu c6ng, cdu nhd thudyng dat hiéu
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qua cao va nhd vay cd khia nang tang lwu t6c cho phép va thu hep khfu do cdu
c6ng mot cach thich ddng.

2. Cac loai cong trinh gia c6 va xac dinh kich thudc ching.

C6 thé chia cac cong trinh gia ¢8 ha luu cong, cdu nhé thanh hai loai : kéo
dai phin xay lat va x4y sfu tudng chdng xdi (hinh 4.36).

*j; N L L Mai doe
!
; ‘[ ~, ,l 3
i S ERINT
\\
) .
a3t l ari __1!,_ TJdﬂ:c?ché‘ﬂjixo.-
Hinh 4.30

Kéo dai phdn xay &, xay sau tuong chong xoi.

Lat da hoac tAm bé téng d& chSng nufc x6i & cla ra cia cdng, cfu nhé va
xay tubng chéng xdi @ cufi doan gia ¢8 d€ bao vé phin xay lat dd. Nhat thist phai
x4y tudng chéng x6i d cubi doan xay lat vi kinh nghiém cho thdy, du kéo dai doan
gia cd thém cing kho git cho phin cudi cia nd khéng bi xoi

Khi thiét k& cong trinh gia 6 cdn phai xdc dinh du chiéu dai, chiéu day cia
phan xay liat va chidu séu cia tudng chéng xdi

Né&u khong lam cong trinh gia c6 ma chiéu sau x6i 14 do dong chay ghy ra nhé
hon chiéu siau chén cta cbng (hoac chiéu sdu chgn mé cdu) thi ¢d thé khéng cén
lam cong trinh gia cf nhung phai gia ¢§ goe tu non va taluy nén dudng.

a}Chiétdbigiacdthubngxécdinhtheo}dnhngkﬁémhoactheo(fmgﬂuﬂcldnhn@jéln

Khi kh&u d6 cdu nhé, céng tuong ddi nhé va long subi khong déc cé thé My:

le = (1 = 3B (4.104)

Trong dé l,. — chiéu dai gia c6, B - khdu dé cdu cfng.

Ngoai ra o6 th§ can cd vao dia chit long song sufi, lvu lugng don vi q va
trang thai dong chdy & ha luu d€ xdc dinh chidu dai gia c6 1. theo cic codng thuc
kinh nghiém cho & bang 4.31. :

Bdng 4.31
Chiu dai ra cf Iy

Loai &t -

: Cda ra khéng ngép (chdy ty do} | Cda ra bi ngdp {chdy khdng I do)
. 0,7 Q.7
A sét vA & cat _ 259 ”’q”
B . i . a2q%7 14q%
A sét nang vA & sét chat " ?”5 1‘:: -

. s . s q’ '

Da cudi, da sdi 1107 07"
Da cudi to
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b) Chidu day gia c6 (hinhk 4.39) duge xic dinh nhu sau :

- Xé¢ dinh k- Sau khi chon hinh thic gia ¢6 theo luu tdc & ha luu cfu nhd,
c6ng thi quyét dinh chidu day gia ¢d h, theo bang hiu tfc cho phép (bang 4.26).
Néu gia c6 mot lop bang dé hoc, di deo thi thudng iy hy = 20 = 30cm.

- Xde dinh hy: Céng trinh gia ¢6 ¢ cita ra phai c¢6 mét chiéu day vA mét trong
lugng nhdt dinh da d& thang dugc lyc diy cla nude tit dudi lén. Luc didy nay bang
hiéu cta chiéu siu myc nudc & cita ra va chiéu sdu myc nudc trén doan gia cé.
Néu chiéu day cén thiét nay 16n hon h, thi cd thé tang chidu day mot bod phan
cong trinh gia c6 gin cia ra lén by

Do chiéu siu muc nuéc & cia ra cla céu céng thudng khong 16n hon by nén

(h, - b) (4.105)

Trong dd:
v, — dung trong cia nudc, 1 T/m>;
yq - dung trong cua da, 2,60 T/m’>,
h - chiéu sau trung binh céa nudc trén doan gia cb.

CG th€ tham khao hinh 4.36 d& quyé&t dinh chiéu dai cua doan ting chiéu day
tit h, lén h,, thudng lay bang 30% chiéu dai todn doan gia ¢6 (nhung khoéng nho
hon 1,5m).

¢) Tuomg chéng xéi va chiéu sGu chén ituong.

O cudi doan gia cd phai lam tuang chong —_a,/ T\
xdi thing ding hoac xién (hinh 4.37). i:o|
DE bao dam su én dinh cia tudng chéng FTTITTELTLL227 q' — |
. g
xdi (sau khi bi xdi) phai xdc dinh kich thudc ) g 5 | ¥im
) > ¥

tudng theo chidu cao ctia nd (tuong ty nhu vai
tuong chan ddt) va phai xay tudng cdn than

N

N

RN

{.‘ ﬂ |

; !

P
i—_'—-;.ﬂ

bang vila xi mang.

O phitng doan bi xdi manh cd thé b tri

tuong chéng x6i dac biét nhu hinh 4.38. Déng Hinh 4.37
d4 c6 tac dung bao vé tudng chéng xdi: khi bi Tuong chfng x6i va chigu siu chon wong
x6i manh cdc hon da sé tut xudng ddn theo a) tyomg xién, b) tudng ding.

dudng dit nét trén hinh vé.

Phai dya vio luu téc ha luu sau khi xdi d& chon kich thudc nhd nhdt cua hon
da trong déng da gia cb:

VZ
D = 35 (4.106)
Trong dé: D - dudng kinh hon di, (m);

V - luu tdc sau khi xdi (m/s)
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Né&u chan taluy cta nén duding ven s0ng od nguy co bi x6i 15 thi thudng gia
cé bing bién phip ném da. Trong lugng cic hon da ném xufng cd th€ tham khao
bang 4.32, tuy theo tri s6 luu téde.

SN L
N PO dic sau khi xoi
YN
\
NN
.

Hinh 4.38
Gia c6 d6ng da O chin tuéng chéng x6i
Chiéu sfu chon tudng duge xdc dinh theo cac chng thdic {4.107) va (4.108).
Méi nghieng: Cing o6 thé thay tudng chéng xdi bing cich gia c6 theo kifu mai
nghiéng. Mai nghiéng lam bing d4 x&p khan véi d6 déc 1 : 1. Gia c6 theo mai
nghigng thi luu t6c 16n nh4t s6 xust hién & ddy dong chdy do d6 sé lam tang chiéu
su xoi. Khi d6 dbc cia m4i nghiéng 13 1 : 2 thi chifu sau xoi tang lén tit 10 + 40%.

Bdng 4.32
Luu tde, m/s 10 5 | 2p 25 30 35 50
Trong ludng hdn da, KG 13 30 35 a 12 % 30

Tudng chéng x6i hosic mai nghiéng phai duge chén du sau d& chdng xdi.
Chiéu séu chén tudng phai ldn hon chifu siu xdi & cubi céng trinh gia cf va duge
tinh theo cobng thuc:

t —-EA (4.107)
=3 )

Khi A rt 16n thi tinh theo cong thic
t = A+ 0,5m (4.108)
Trong d6: t - chiéu sfu chén tutng; A - chidu su xdi do chay xi&t hoac do
nudc nhay tinh theo cong thic (4.111) va (4.112) va ding tri s6 l6n. Néu hudng
nude chay chéo gde vdi by séng thi phai tinh thém A; theo cong thic (4.120).

Chigu sau x6i duge x4c dinh theo cac cong thic khdc nhau tuy theo nguyén
nhan gay xdi: ' '
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- Khi xdi do déng chay gay ra (hinh 4.39):
x4y ra khi luu tdc thuc t& trudc khi xdi V 16n 3? . 3
hon luu tdc cho phép khdng xdi cia diat & long . |
song Vg, tic 1la V. > V,,

Sau khi x6i luu tdec tu V gidm =xudng ch
va chidu sfu muc nude tlif hg tang lén dén h;
- Do luu lugng tnidc va sau khi xdi khong déi, nén :

Hinh 4.39
=V . .
Vhs ephixsi (4.109) Xo6i do dong chay gay ra
Khi chiéu siu xdi tang thl kha nang chéng xdi 1. day song trudc khi xoi; 2. diy song
cua ddt & long sdng ciing tang lén, theo quan hé gin sau khi x6i; 3. muc nudc
ding sau
Ve = Vb (4.110)
Trong dé:

V, — luu té6c cho phép cha dit long song khi chiéu sfu nuéc la lm, tra
bang 4.5c va 4.5d;

h - chidu siu myec nude.
T4 hai cong thdc (4.109) va (4.110) ta tinh duge chiéu sau cia nude sau khi xdi:

V 506
hei = hs (Vlhg‘z) (4.111)
Chiéu sau xdi:
v S50
A, = hy - hs = hy 5= (4.112)
[( Vlhg‘ ) ]

— Khi x6i mén do nudc nhay giy ra.
Néu ddy song la dat da cing (hoac da gia c6) khong th€ bi xoi, thi khi phat
sinh nudc nhay ta cd:

2h’ '
h’ = vq/ "y _ (4.113)

Trong dd: h’~ chiéu sfu nudc trude khi nhay;
V'~ tée dd nude trude khi nhay,
h” - chifu sfu nudc sau khi nhay.

Néu day séng cd th€ bi xdi thi tinh hinh phdt sinh nuéc nhay nhu v& & hinh
4.40. Néu doan song gia c6 khong di dai thi ti chd cho phép xdi trd di, dong chay
sau nudc nhdy sé bat dau gay xdi va md rdng, hinh thanh hai xody nude : mdt
hudng lén trén, mét hudng xuéng dugsi voi luu lugng tuong ng 1a Q, va Q, ma
Q + Q = Q Chiéu shu nudc tuong dng vdi cac xody nufc trén 1a bing nhau va

k'’ .
bing ) vid luu tdc khong ddi. Theo céng thie (4.113) cd th€ tim dude chidu sau

sau nudc nhdy do hai xody nudc dd tao thanh:

= 1,4h” (4.114)
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Sau nudc nhdy dong chiy hén loan hon, kha ning xdi ting lén khoadng 30%, tic:

he = 1,3t = 1,85h” (4.115)
Chiéu sau x6i do nudc nhiy giy ra:
Az = h'x(’)i - hé = 1,851'1” = hé (41 16)
Néu xét day di cdc yéu t§ anh hudng thi:
A, = 1,85k Coh” - h, (4.117)
. j_{
2 S S o LR
ENE N
% Py \Y}) 2 \\ ..‘_‘I\T
T ] e Lk
e o i aar T
Hinh 4.40) Xdac dinh ¢ (khi goc ¢ nho)

Trong da:
k - hé s6 nghiéng. Dua theo cong thdic (4.118) hoac (4.119) d€ xdc dinh
¢ r6i theo bang 4.33 d€ xdc dinh k theo ¢ ;
6 - hé sd didu chinh, thuing ldy 6 = 1,35;
C - hé s6 xac dinh theo bang 4.34.
Duéi day phan tich y nghia vat ly cia ba nhan t6 anh hudng trén:

Khi ddng chdy ti cong trinh gia ¢ ra lam thanh mét gdic ¢ huéng vé phia dit
bi xdi, thi xdc dinh ¢ nhu sau:

Khi gdc ¢ r4t nhé (hinh 4.41).
E h +E
9~ T a2 2h; — b’

o= T - O6-

Khi gdc ¢ tuong d6i lon (hinh 4.42):

2gh
tgp = \J = (4.119)
v

d

(4.118)

Trong dé:
hy
h, = h, + 5 Chiéu cao nudc d6
V4 hy ~ luu t6c va chifu sfu nuéec d vi tri du h8 xdi;

hy ~ chiéu cao ho xdi.
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Hinh 443

Hinh 4.42 Tinh chi®u sdu x6i cuc bd khi dong chay
Xac dinh ¢ (khi goc o 16n) thic vao bd khe.
Bidng 4.33
@ 0 12 25 40 50 75
top® 0 0,213 0466 0,840 1 373
k 1 12 14 17 19 23 24
Bdng 4.34
Hé sé chifu daj gia cf C 1 0,89 076 065 054
Loal cong | L&t t4m bd | 0 5 15 17 80
trinh gia ¢ tan —
rnh gi Is| hs
L4t 4 0 2 6 7 8

| - khoang céch 1 vi w nudc nhdy dén hét doan gia cf ;

h - chidu sdu nudc & ha luu

Khi tinh %6i cfn phai biét dugc khad nang phat sinh hinh thdec xdi nao N&u hai
hinh thic xdi trén day déu c6 th& phat sinh thi 14y tri s8 16n khi tinh theo cong

thic (4. 116) va (4.117) d€ xac dinh chiu sau chon tudng diu.
- Khi x6i mdn do nude chay chéo goc giy ra.

Khi dong chay chéo gde voi by khe sudi mét gic « thi tai by khe bi nude chay
thic vio sé sinh ra xdi 16 cuc b6 (hinh 4.43) - Chiéu sau x6i A, tinh theo cong thie:

Trong dd:
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Ar = 2,8V23in2a
3 !J 1+ m?
V - Luu t6c dong chay khi thic vao bo khe, (m/s);
m - hé s§ mai ddc by khe sudi;

a - goc giao gitta hudng dong chay va by khe;
d - dudng kinh hat d4t.

(4.120)



CHUONG V

THIET KE KET CAU CONG

5.1. NGUYEN LY THIET KE KET CAU CONG

Céng cia dudng 6 t6 1a mot céng trinh nhan tao cd dip d4t bén trén. Céng
khong chi chiu téc dung cia tai trong xe chay ma con chiu tic dung cia dat dip
trén nd. Khi chiéu cao dit ddp 16n hon 0,5m, 16p dat sé lam giAm y&u anh huéng
cia tai trong xe chay d6i voi cOng, vi vay khéng xét dén luc xung kich.

Vige tinh toan céng nfi (khéng cd dit ddp bén trén) duge tién hanh giéng nhu
cu, vi viy trong chuong nay chi trinh bay céch tinh toan céng chon ngdm.

1. Quy trinh thiét k& cOng, chu nhé

Phi hop vOi quy trinh thiét k& cdu céng theo trang thdi giéi han cia B6 Giao
thong vAn tii ban hanh nam 1979, tdt ci cac cong trinh cfu cong déu duge tinh
todn theo trang thai gi6i han tinh todn cua ching

Khi thist k& cflu cong béténg c6t thép theo trang thdi giéi han, ecén tinh toan
theo ba trang thai gi¢i han tinh todn sau:

1. Theo trang thdi gidi han thd nhit, bdo dam cong trinh khong bi pha hoai vi
mét cuong dé6 va dd On dinh trong didu kién khai thdc tiéu chufn;

2. Theo trang thii gi¢i han thd hai, bdo dam cong trinh khong xuat hién bign
dang chung qua mic trong diéu kién khai théc tiéu chuén;

3. Theo trang thai giéi han thd ba, bdo dam céng trinh khéng xuit hién bién
dang cuc bé khong cho phép trong di6u kién khai thdc tiéu chuén.

Viéc tinh todn theo trang thai gigi han thd nh&t 1a bat budc d6i véi tdt ca clu
v cOng dugc tién hanh theo cdc tham s§ tinh todn sau: hé 8 vugt tdi n, hé s6
dong nhdt cla vat lidu k, hé s6 diéu kién lam viéc m, hé s6 dong 1 + M (chi dua

vao véi tai trong 6 td ma khong xét dén khi tinh tosn 6n dinh chdng lat va chéng
trugt cia két ciu).

Khi tinh todn theo trang thdi gigi han thi hai hoac thd ba thi khong xét dén
hé s6 vugt tai va hé s6 dong coa tai trong & tb.

Tinh todn theo nang luc chiu tdi (trang thdi gi6i han thd nhat)
N < & (SKR'm), (A)
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Bdng 5.1

Cac cong thilc tinh toan cac bé phan két ciu cong bang bétong cot thép

Dac tinh cbng tac cia két cdu

Céng thlc tinh todn

Tiét didn chd nhat chiu udn

“Trong dé x =

X
M < R, bx{h, - -é) + A, F,0h, - a}

Ry(Fy - Fa
—ﬁ:‘—b—“iva 2a < x « 055h,

Céc cong thic dé chon 1iét didn theo bang:

F

F
® ]"ohaRn hodc Fa

Fa R!.
x-rxho—?xh—
va M = AbRCR,

& o Yor A, CAC T s8 tra bang 55.

Nén lgch tm

N <R, F, + Ry Fo' - Ry Fy

Trudng ndp thl nhit

Khi dé léch tam Idn, tic id
khi S, % 08 So i

vOi tidt dién chd nhat khi

g, = = > 03 hy

N

Vi 1l truc trung hda xéc dinh tI phudng trinh:

R, SyN + Ry Fu'o' - RaFge = 0

Ddu chng My khi lic doc dat ngod pham vi khodng cach ghla cAc trong tam
cGa cBt thép F, va F, - Dign tich cBt thép yéu cdu trong tidt didn chd nhit

Nor F N, — 04bhZR,
2 N B TR -
055bh2R, - N
b) Kéa Fy = ——o—— + F4’

»Ra
Khi c8t thép dSi xdng:

e g 2 Ne T AR,
a e Ra{ho_a)
d day A, = afl - 054d)

Trudng hdp thd hai:

Khi d¢ lach tdm nhd, tic 1A
khi S, > D85S,

1 Tiét didn chd nhét khi

e, = < 03,

=]

Zl =

N, < [0SRnp bh®, + R, Fylh, - a1l

NEu dfng this Wc doc dat gida tam cbt thép Fy va Fy' thi
Ny € [0SRnp bh> + R, Faih, - @l

Dién tich cft thép yéu cdu trong 18t dién chd nhit:

N, — 04bhZR,
a) Nén Fy'= —g— ="
N, - 04bN3R,

b}KéOFaZW
a

2 Tiét didn khong phai chd
nhét

N, < (Anp S, + R,S,)
NEu dng thd Wc doc d&t gidia trong tAm: céc cét thép F, va F,’ thi
N, « (AnpS, + R,5,)
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Trong dd:

S, -~ momen tinh cia dién tich tit cA tiét dién cong tdc cda bétong
ldy d8i véi trong tam tist dién c6t thép F,;

S, - nhu trén, ldy dGi vdi trung tam tigt dién cdt thép F.’;

S, - momen tinh cta dién tich tiét dign t4t cid c6t thép ldy ddi voi
trong tam ti€t dién cot thép F,;

S,” - nhu trén, ldy d8i véi trong tAm tidt dién c6t thép F.;

S, — mdmen tinh cia dién tich tiét dién khu chiu nén cta bétong l&y
ddi véi trung tam F,;

S,y — nhu trén, ldy d6i voi diém dat cia hic do N.

Trong dé:

N —ing lyc tinh todn hosic mémen udn da nhin vdi hé s6 wugt tai tuong
Ung n;

¢ - ham s8 phi hgp v6i dang Wng suit (nén, kéo, udn v.v.);

8§ - dac trung hinh hgc cua tigt dién;

R - cudng do tiéu chudn cia vat liéu;

m — hé s8 didu kién lam viée.

D& don gian viéc tinh toan céiu cdng béténg c6t thép, hé s8 déng nhdt k xét
dén sai s6 nghu nhién v& phia bat lgi cda tinh chit vat lieu so vdi tri s6 tiéu chuan
va hé s6 didu kién lam viéc m déu duge dua vao trong cudng d¢ tinh tean, quy déi
cua vat lidu.

Vige tinh tosn céc bd phan két ciu céng theo nang luc chiu tai duge tién hanh
theo cac cong thic sau (badng § - 1).

Tinh toin theo bién dang chung (trang thai gidi han thd hai)

A = fy, (B)

Trong dd: _

A - chuyén vi hay bién dang do tai trong tiéu chuin giy ra 12 ham
s0 cia hinh dang két cdu va tinh chat co hoc cha vat lidy;
f — tri s6 chuyén vi hoac bién dang cho phép gi6éi han
Tri s6 do vong dan h&i thAng ding gi6i han cia két cdu nhip cdu cbng trén

1
dutng 6 t6 cap I, II, III, TV khéng duge lon hon 100 nhip tinh todn.

Tink toGn theo bién dang cuc b6 tic 13 theo sy tao thanh va md rong dudng
ndt {trang thai giéi han thd ba).

(8

aT = agh
Trong dé: - ar — tri 6 md rong dudng nut lon nhit cd thé;

g - tri s6 md rong giéi han cla cic dudng ndt riéng ré.
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Tri s6 md rong dudng ndt lon nhét ag tinh theo cong thdic sau:
al Vdi cot thép tron:
63
ar = 05 ¢y R, £ 0,02cm
Ea
b) Vdi cft thép co g
63
ar = 3,0 F_‘a"z\)Rz £ 0,02cm
a

Trong da:
6, — ung sudt trong cdt thép;
E, - modun dan héi cia c6t thép;
¥, vA ¥, - cAc hé s6 xét dén anh hudng cia bétdng vung chiu kéo
dén bi&n dang cia c6t thép (bang 5.2).

Bdng 5.2
Méc bétong
86 phén két cu 250 va nhé hon 300 va Idn hon
v ¥a ¥ vz
Céng va céc chu kién khong tinh dén dé 09 08 07 05
maoi

R, - ban kinh b3 tri c6t thép, cm, tinh theo cbng thic:
F

r

Rr = ﬁ(nldl + nzdz + .. +n|d])

Trong dé:

F, - dién tich ving tdc dung tuong hs, cmz, giéi han bdi dudng vién

cla mat cAt va tri s6 bdn kinh tdc dyng lin nhau: n;, n, n; -
s6 lugng cic thanh c6 dudng kinh d,, d;, ... d;;

B - hé s0 xét dén su bS tri oot thép, ldy nhu sauw: dat i 8§ = 1,0
bé 2 thanh 8 = 0,85, bd ¢ 3 thanh vi nhiéu hang véi sd hang
trén 4, § = 0,70; v6i s6 hang dusi 4, 8 = 0,75.

Chon tist dién cOng theo phuong phap trang thai gigi han thi tan dung ducge
vat litu hon so v6i phuong phdp ting sudt cho phép. Tuy nhién trong diéu kién thi
cong thi cong, viée tan dung khd nang lam viéc cla vat liéu thuong din dén giam
tudi tho cong trinh. Vi vay trong thuc t& thiét k& két cdu cOng vin cd thé st dung
phuong phap iing suit cho phép, nhdt 12 d6i vdi cdc cdu kién lam bang béténg, khdi
x4y, d4 xay ma khoéng sg lang phi vat lieu. _

Trong chuong nay ching t6i gidi thiéu cA hai phuong phép chon tist dién céng
theo trang thai gigi han va theo dng sust cho phép d€ ban doc tham khao st dung
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2. Diac diém chju lyc cia cong

Tai trong tac dung 1én céng cé lién quan nhiéu vdi cach
thi céng c¢dng, khi tinh toan két cdu ¢dng ngdm phai can ci
vio cac phuong phap thi eong khac nhau (cach dip dat, cach
dfio moéng) ma chon phuong phap tinh toan thich hgp.

Khi ding cach dao hé d& dat cong thi khong xét
dén ap lye dat trén dinh cong ma chi xét ap luc dat
do trong lugng ddt trong hinh vdm nita elip gay ra.

Khi dat cfng rdéi dap ddt thanh 16p lén trén thi ap
lvc thdng ding va 4p luc nAm ngang tic dung trén cong
sé ting dan. Sau khi d4p nén dudng, d4t trén dinh cdng Hinh 5.1

va xung quanh céng lin khdc nhau, cot dat trén dinh Ap luc dat thyc (€ cia nén
cfng lin it hon & xung quanh (xem hinh 5.1) do d¢ sinh
ra luc ma sat F gitia cdt 44t trén cSng va d4t dip xung quanh, Luc ma sit nay
lam tang ap lde trén cfng. Do 1A 1y do giai thich tai sao sau khi xay dyng nén
dusng thudng thiy hién tugng d4t trén cong véng lén. Tl d6 cd thé rit ra két luan
12 dp ldc cla nén dudng mdi dip tdc dung lén trén cdng cing khéng thé nhd hoan
trong lugng cdt dit trén cong, con trén céng mém thi ngude iai.

Can cd vao tinh hinh chiu l¥e cia cfng ngdm cd the chia thanh cfng mém
va cing cing va ki€m dinh bang cac cong thic sau:

E  t

Céng mém: TN (;)3 <1

Céng cing: EE (;)3 z 1
3

Trong dd:

E - mdé dun dan hdi cua vat liéu cdng;
E; - mo dun bién dang cua dit dap,
t - chiéu day cha cfng;
r - ban kinh trung binh cta ctng.
D&l voi 6ng efng mém, dit & diy mong cang chat thi ap luc ddt thing ding ma
cong thu nhan cang nhd, dit mdng cang x6p, mém thi dp lyc ddt thang ding cang lén.
3. Su phan bo cia ap luc dat va cia tai trong

a) Ap luc thing diing

+) A lyc théng dung cia dft dap trén dinh céng

Cong thie thit nhdt: Gid thigt ddt &m udt, ap lue ddt tang lién tuc tit mat dat
xudng dusi nhung khong phai tang tuyén tinh ma tang nhu so d6 v& d hinh 5.2.
Vi du khi chiéu réng B, chidu cao 14 H thi dp luc dit trén don vi chiéu daj bang
dién tich abed, khi chiéu sau ting dén bm thi ap lyc ddi khéng tang nita:
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q = y(,B[g—(ﬁ—,_:%H—)S] (5.1)

Trong dd:

q - tai trong phan bé déu thang ding
(T/m%);

dung trong cta dat (Thm’);

o
f

B - chiéu rong don vi (m);
chiéu cao dat dip trén c6ng, khi H
lém hon 5m ldy H = bm.

Cong thitc thit hai: Gid st khi dinh cong chiv tai
trong thi mét bo phan trong lugng do cSng thu nhan, mot
bé phén do lyc ma sat voi mép hd dim nhan. Tri cat va
s6i san khong cd lyc dinh, luc ma sat bo phan kha lén
c6 thé giam mot ph4n dp luc ma cbng thu nhan

s
|

Tai trong lén nhit ma cfng thu nhan la:

Hinh 5.2

So dd phan b8 ap lyc dd
dip trén dinh cong.

q = Cy,B? (5.2)
Trong dd: C - hé s0 tai trong, tra bang 5.3;
B - chidu rong ctia h6 & dinh cdng;
v, — dung trong cta dat, (T/m>).
Bdng 5.3
Gia tri cia hé s6 C trong cong thic 5.2
’ DAt mat | D&t mat | DAt sat | DAt sét " D&t mat | D&t mat | D&t sét | DAt sét
5 &mn va cét | bao hoa | vang dm | wvang 3 va cat | bao hda | vang 8m | wvang
khd 4m bao hda khd 4m bao hoa
05 0,46 047 047 048 7 273 295 k] 355
10 085 086 088 090 75 278 391 327 365
15 18 121 125 127 80 282 306 333 374
20 147 151 156 162 85 285 30 339 aga
25 170 177 183 191 90 288 KY' 344 389
30 190 199 208 21 95 290 318 348 396
35 208 218 228 243 00 292 320 352 401
40 222 235 247 285 1o 295 325 358 4n
45 234 240 263 285 120 297 3,28 383 419
50 245 261 278 302 130 299 331 367 425
55 254 272 290 38 uo 300 333 370 430
60 261 281 301 332 50 301 334 a7z 434
65 268 289 an 344
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Cong thic thi ba: Gid sy dit hoan toan &m uét, khong cd tic dung ma sat thi
q = yoH (5.3)
Trong da:
H - chiéu cao ti tiét dién tinh toan dén dinh mat dudng (m) ;
¥o — dung trong cua dat, (T/m>).

Cong thite thit tu: (trich *Quy trinh thist k& cau céng theo trang thai gigi han"
cia B¢ Giao théng van tai, Ha Noi 1979).

Ap hic dft tiéu chufn tac dung trén d6t céng do trong luong ban than caa dat
dép, tinh theo céng thic sau:

q = Cy H (5.4)
Trong dd: C - hé s6 khong thi nguyén, tinh nhu sau:
C =1+ Autgp
Vdi: A . 5h 2 ZDh
ai: = 7 ( = )
. Sh H | H
Khi ﬁgﬁthllﬁyAzD
4] day: _
H - chiéu cao dit dip trén cfing, tinh tir dinh cong dén dinh mat duong,
ny
# — hé s 4p lyc ngang cua ddt ddp
@
= o_
po= g’ (45 5) |
P va y, - gdc ma sit trong va dung trong titu chufn caa dat dap;
h - khoang cach tit ddy mdng dén dinh céng, m;
D - dudng kinh bén ngoai cia céng, m;
S — hé s6 14y phy thuéc vao dic trung cia nén dit (bang 5.4).
Bdng 5.4
Gia tri coa hé s6 S
Die trung db clng cda Dic trung cla nén méng Hé s§ §
dét céng
D&t cdng cdng Nén méng cd dé clng Ion nhy da, méng coc 15
Nén mong chat nhu cét, & cat, & sét chat 0
NEn mong khdng chiit nhu cat xp, 4 sét va
sét déo 5
Dét céng mém nt 0
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Trong trudng hop dft hoan toan khong cé luc ma sit thi s dung céng thie
thi ba la chinh xdc. Ap luc ddt thdng ding tdc dung lén céng cing va cng mém
cdn ban giéng nhau. Nhung khi trong d4t ton tai luc ma sit thi 4p lgc thing ding

ma cfng mém va cdng cing thu nhan lai khic nhau r&t nhiéu. Vi vay céa phai xét
dén dé chon cong thitc tinh toan thich hagp.

Véi cdng cdng vd dit khong o6 luc ma sdt thi ding céng thic thd ba, dit cf lyc
ma sit thi cd thé diung cong thdyc thi nhit hose thd hai; nhung céng théc thd hai chi
thich hgp voi kiSu chon céng trong hé, khéng thich hgp v6i nén dudng dap mdi.

Trong thyc t& tinh todn d8i véi cong tron cing thl dung céng thic thi tw, céng
tron mém diung cong thic thi ba - V&i cSng ban do kh&u do thudng lon, ti 16 gitta
chiéu cao dap dat trén cdng va khiu d¢ cng tuong d6i nhd cho nén thudng ding
cong thde thd ba d€ tinh ap luc dat.

+) A luc thing ding ciia tdi trong xe chay téc dung lén cong

Vin dé phan bd 4p lyc cla tai trong xe chay lén c6ng co lién quan vdi cao db
dinh cong, tinh hinh phan b8 4p lyc trong nén dudng. Hién o6 nhidu cach tinh trong
dé phuong phép an toan 1a tit mép dién tich vét bsanh phan b rong ra moit goc
30° xu8ng phia dudi. Khi chiéu ssu dit ddp > 4m cd th€ ap dung ly thuyst ban
khong gian v6 han dan héi va tinh nhu sau:

- Khi trén mat dit chiu tdc dung cia moét luc tap trung:
3PH?
27R

Trong dd: ¢ - Ung suit thang ding trén di€m tinh todn;

P - tAi trong tap trung;

H - chifu su ti¥ mit d4t dén di€m tinh tosdn;

R - khodng cach ti difm dit lyc dén di€m tinh toan.
Ung suft thdng ding 16n nhat trén mat trec tiép chiu luc bing:

P
Omax = 0,478 E

- Khi chiju tdc dung clia tii trong xe xich hodc cdc tai trong hinh bang khac thi.
6 =al
Trong dé: P - tai trong phan b8 déu trén mat dat, (kG!cmz);
a - hé sd tra bang 5.6.
b) Ap luc nim ngang

~ Ap luc nidm ngang cia dit:

eq = ,uyOH (b.5)
Trong dd:

eq — 4p ldc dit ndm ngang (T/m®); ¢ = tg2(45° - g—) la hé =8 4p hic
héng cua dat.
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H - chifu cao tit tiét dién tinh todn dén dinh mit dudng (m)
p - goc ma sat trong cla d4t.
Yo — dung trong cta dft (Tfm2)‘

- Ap Idc ndm ngang cla tai trong xe chay gay ra:

e, = uP. (5.6)
Trong dd:

€, — 4p luc ngang cla tai trong xe chay, {T!mz);

# — hé 88 ap luc ngang cila dt;

P - &p luc thing ding caa tai trong xe (T/m?).

H¢ s ap hic héng caa dit

Goéc ndi ma st ¢ 2¢° 25° 30° as® 40° 450
m = tg® (45° - ,"21) 0,490 0406 0333 0,271 0217 0171

5.2. PHUONG PHAP TiNH TOAN CONG TRON CUNG
1. Cac gia thiét cd ban

- Coéng tron bé téng c6t thép thudc loai ¢fng trdn cing, khi tinh todn khéng
x6t dén bién dang cia ban than cong.

~ Chiéu siu chén c6ng ed anh hudng nhit dinh d&i v6i viec tinh toan ngoai luc.
Khi tinh todn gia thi&t ring day song sufi ngang voi mat ddy trong cla cfng.

- Trong cdc d6t céng cing, anh hudng cia Idc dec truc d6i véi Ung sufit tinh
todn rt nhé (< 9,5%), cho nén trong tinh todn od thé bé qua ing suft doc truc.

2. Céac budc tinh toan

a} Chon so bj chitu diy 6ng cing

Dya theo kinh nghiém va cdc thiét k& hién cd gia dinh chiéu day 6ng céng t
lam can ei dé€ tinh so bo. Khi tinh tosn v6i esc céng of chidu cao ddp d4t duoi

1
6m, chiéu day 6ng c6ng cd thé l4y bang 125 dudng kinh trong cta céng, khi chifu

1
cao dip d4t trén 6m 14y bing 10 ° chiéu day t6i thifu cla 6ng c6ng khéng nhé
hon 8cm, chiéu day 16p bac ho khéng nhé hon Zcm.
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b) Tink ngoai luc

+ Ap luc d4t thidng dding cua dat ddp va trong lugng ban than cbng gy ra:
- Ap luc dit thing ding:

q = yH
- Ap luc thing ddng do trong lugng ban than clng:
g =nt ' (6.7

Trong do:
y, — dung trong cua vat liéu Ong céng, (T/m>);
t — chidu day ong cdng, (m).

+) Ap luc thing ding do tai trong xe chay gay ra:

Theo quy dinh chiéu cao dép ddt trén céng khong nhé hon 0,5m, vi vay khong
x6t dén lyc xung kich:

Trong do:
p - ap lyc thing ding do tai trong xe chay gay ra, (T/m>);

G - trong lugng 1 bdnh sau cia 6 t6, hojc trong lugng ciia mot banh
xich (T);

a - chiéu rdng cta mat tdc dung dp luc;
b - chiéu dai cua mat tdc dung ap luc, (m).

¢} Tinh noi bhec

Viéc tinh toan ndi lyc phu thuéc vao sy 16n nhé cta ngoai luc va so d6 phan
bé ngoai lyc. So d6 phan b6 ap lyc dit va 4p lyc cia tai trong xe chay lén cfng
tron céng nhd vé & hinh 5.3. Do anh hudng cda iing sudt doc truc rt nhd cho nén
chi tinh todn moémen.

Hinh 3.3 _ Hinh 5.4
Sy phan b8 ap Iyc dat va ap lyc do S5 dd phin bo phan luc do trong
hoat tai trén cOng tron. ldgng ban than gay ra.
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+) Momen trong Ong cdng tron do tdc dung cla dp luc dit ddp va cla tai

trong xe chay tinh theo ecéng thic sau:

M, =M, = M; = 0137 (g + p) R - w (5.8)

Trong dg:

q — ap luc thidng ding cta d4t dip, (T);

P - ap lyc thdng ding cua tai trong xe chay (T/m?);

R - bdn kinh cua d6t cdng, ké tit tryc trung hoa, (m),
# - he & sic khing dan hii cia dat, vl ofng cing bing hé 5 dp lyc hong

clia dit.

+) Tinh mémen do trong lugng ban than &ng céng gay ra theo céc cong thde saw

M”, = 0,304g,R? (5.9)
M”, = 0,337g,R* (5.10)
M”; = 0,369g,R’ (5.11)
Trong do: g, — trong lugng ban than cdng, tinh theo céng thdc (5.7);
R - ban kinh dng céng ké tit truc trung hoa.
d) Té hop mémen
)
Tién hanh t6 hop mémen do ap lyc d4t thing 3—"’5“'
ding, ap luc do hoat tii thdng ding, do trong lugng ”P('J[
ban thin cng giy ra theo so dé vé & hinh 5.5 thi
tim dugc moémen udn lén nhat:
M = M, + M”, hoac, M' = M| + M”, (5.12) AN b
Trong do: M, f‘—\??:o
M’ - t3 hgp mémen do ap luc dft, hoat >
tdi xe banh va trong lugng ban &
thin ofng; N3
M’', — mémen do 4p luc d4t dip va tai F
trong cia hoat tAi xe bdanh. Cac Hinh 5.5.

ky hiéu khdc nhu trén.

So dd t6 hop momen.

d) Chon ti€t dién dng cong va kiém todn mikt (xem thi du)

3. Thi du tinh toan

a) Sd liéu thi€l ké

Tai trong thiét ké: 6 t6 H30, kifm toan vdi xe banh XB-80. Bé tong mac 150,
R, = 65 kG/em®, 6t thép dimg loai CT;, ®8mm, R, = 1900 kGjemZ

DPudng kinh trong cia céng D = 1,0m, chiéu cao dip dat H = 0,75m, dung
trong cia dit y, = 1% T/m® - Dudi c6ng cd 16p mong cst h, = 1,0m, gdc ndi ma

sat p = 30°
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b) So bé chon chitu ddy &ng cfng L

Do chiéu cao dip dét H < 6m nén

¢) Tinh ngoai luc

Tinh tdi:

- Ap Iyc thing ding cia dit ddp

q=yH=18x07 =135 T/m?

- Trong lugng ban than cong

g, = 7t = 25 x 008 = 02 T’

A luc thdng ditng do hoot tdi

- O ts H30 (truc sau = 12T) : p =

Trong dd

Do do

- Xe XB 80

Trong dd:

Vay

> G

X b

W

1,3 + 0,6 x 2Htg 30° = 1,9 + 2 x 0,75 x 0,577 = 2,7Tm

02 + 2Htg 30° = 02 + 2 x 0,75 x 0,577 = 1,07m

_ _i)_(_ﬁi_ = 405 T/ 2
P =977x1,0T ™ m
_ 20
P = 4xb

3,2 + 2Hig 30° = 32 + 2 x 0,75 x 0577 = 4,07m
02 + 2Htg 30° = 02 + 2 x 0,75 x 0577 = 1,07m

__ 20
P = 207 x 1,07

= 46 T/m?

d) Tinh todn noi lec

+) Do dnkh hudng ctia g + p

Dua theo cong thic (5-8), duge:

Trong do:

M, = M, = My = 0137 (g + p) R¥1 - )
1,0 + 0,08 '

R = ——5 = 0,64m 13 ban kinh tinh todn binh quan,

0

tg2(45"—3—g-—) = tg* 279 = 0,521° = 0,271

M

Vay v6i 6 t6 H30:

q+ p= 13 + 405 = 540 T/m?®



My = My, = My = 0,137 x 54 x 054%1 - 0271) — 0,157 Tm
Véi xe XB-80
g9+ p = 1356+ 460 = 595 T/m>
My = My + M; = 0,137 x 595 x 0542 x (1 - 0271) — 0,173 Tm
+3 Do dnh hudng cia trong luong bdn than céng:
Dua theo cic céng thuc (59), (5.10), (5.11) tim dudec:
M) = 0,304g,R* = 0,304 x 02 x 054° = 00177 Tm
M7, = 0,337g,R* = 0,377 x 0.2 x 054> = 00196 Tm
M”; = 0,369g,R* = 0,369 x 02 x 054° = 00215 Tm
Trong dd g = 02 'I‘;’mz, R = 0,54 m

I

¢) Tdng hop mimen

Momen uén 16n nhit sau khi t6 hop theo cong thic (5.12) Ja
Véi 6 to H30: M =M + M’; = 0157 + 00215 = 0,179 Tm
Véi xe XB 80 M = M" + M”; = 0173 + 00215 = 0,195 Tm.

Theo quy dinh khi kiém toin vdi xe banh XB 80, cho phép tang ing svat cla
bétdong cét thép lén 25%.

Va —M— 0—’1% = 0,156 T M=1017 T
Ay 125 = 125 = O m < = 0, m.

Vay mémen udn 16n nhit M = 0,179 Tm

17900 kG/em.

M
Ay
[P

s
~

P

L 22,8 T
X 1_2 ? In22 s .} 24_1{_{,,5
—
|
L
e — &
| (ot héehiv kil ag ! M
b= 99 |
- T T } . 99
- »
Hinh 5.6 Hinh 5.7
S0 dd bd tri cdt 1hép. 5S¢ dd bé tri cot thép trong c¢fng tron.

k) Chon tiét dién céng

Chiéu dai .mot dst céng la 0,99m, khe hé giita hai dét song la lem; khi tinh
noi lyc ldy b = 99¢cm nhu hinh 5.6 Dung c6t thép ©8mm, bs tri hai hang déi xtng,
chiéu day lap bao ho a’ = 2,0em,

a = -;P—*-a’ = 2,4cm

=2
Il
-
!
R
fl

8 - 24 = 56cm.
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Xsc dinh gia tri cfia hé s§ r theo cong thic:

h, 5,6
T, = = = 3,35

M ’ 17900
R b 65 % 99

Tra bang 55 duge « = 0,1, y, = 0,951 Tiét dien cét thép can thi&t F, {cm?%)
M 17900

- = = 2
Fa - }’Uh()Ra 0,951 x 5’7 % 1900 1,77 cm

Sé lugng cbt thép cén thiét chi cin 4 ®8mm 13 dd, tuy nhién theo diéu kién
cdiu tao & day b6 tri 6 ®8 véi F, = 8,02 em? va b6 tri thanh hai hang d6i xing
theo dang hinh 1o xo lién tuc (xem hinh 5-7).

i) Kiém tra ditu kién bdo ddm cubng d6 va kiém todn nit

+) Thanh cong bé tong cot thép tiét dién chit nhdt co b6 tri hai hang cot thép
F, = F,/ = 3021 em?, Vi vay ki€m tra diéu kién cuong d6 theo cong thic saw

x L 1 .
M < Rypby, (hD-—E) + R, '(h, - @)
R.F,
x = bR, < 0,65 h,
g day R, = 65sz’cm2, b = 99¢m, h = 5,6cm, R, = 1900 kG/cm?, F, = F_, = 302
em?, a7 = 24em, M = 17900 kG/em.

Va _ 021900 g 055 x 56 = 3,08
y X = 99)(65 - E] cm < ] X ] - ] cIm
x < 0,55 h,

0,89
17900 < 65 x 99 x 0,89(5,6——2—) + 1900 x 3,02 (5,6 - 2,4)

17900 < 29523 + 18362 = 47885 kG/em (bao dam diéu kién cutng do)
+) Kiém todn niii

D6 méd rong 16n nhdt cia dudng nit a{cm), vdi cot thép trom tinh theo cong thie:
651
ar = 05 —y R < A
EH

M 17900
Trong do: 5, = = = 1150 kG/em®
° T ORI 0, ( 56— 0,89)

¥ ) 2

E. = 2,1.10° kG/em?%;

y, = 0,9 v6i bétdong mac 150;
. T
R, ———— = 49,48 cm
B E n;d;
V6i F, = 9924 + 2,4) = 475 em’.
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Vay

ap =

1150

a4

05— x 09 x 4948 = 0,012 < A =
2.1.10°

S0 d6 b tri cdt thép trong céng trébn nhu hinh 5.7

Bing tinh toan tiét dién ¢6 mét hodic hai hang cit thép chiu uén va

Bidng 5.5

lch thm (bétong va ot thép mac bdt ky)

0,02 cm (duge)

chiu nén hofic kéo

@ REI YO AD £ RO })0 A.:
0. LY 0995 - 0010 02% 20 0,855 0248
0,02 7.12 09380 0020 030 198 0,850 0,255
0,03 582 0985 0,030 031 185 0,845 0262
004 505 0580 0,039 032 193 0,840 0269
005 453" 0875 0048 033 190 0835 0275
006 4,15 03970 0,058 034 188 0,830 0,282
007 385 0965 Q067 035 186 0825 0,289
008 361 0,960 0077 036 184 0,820 0295
009 3.4 0,955 0085 037 182 0815 0.3
010 324 0950 0095 038 180 0,810 Q309
o an 0845 0,104 039 178 0805 03
012 298 0.940 on3 0,40 177 0,800 0320
01 288 0935 0121 oM 175 0,785 0,326
0,14 277 0930 0130 042 174 0,790 0332
015 268 0925 0,139 0,43 172 0785 0337
016 261 0520 047 0.44 171 0,780 0,343
oy 253 0,915 0155 045 168 0775 0349
018 247 0810 - 0,164 0.46 168 0770 0354
0B 241 0805 072 047 167 0765 0,359
0,20 236 0,200 0180 048 166 0,760 0365
o.21 231 0,895 0188 0.4 164 0.755 0370
022 226 0880 0185 050 163 0,750 0375
023 222 0885 0.203 051 162 - 0745 0380
0.24 218 0.880 a2 052 161 0740 0385
025 214 0.875 021 053 160 0735 0,390
026 2% 0870 0,226 054 159 0,730 0,394
027 207 0865 0,234 058 158 0725 0400
028 204 0,860 0241

, ' M
M = mApDbh R, h, = R, mT\p;

a

my

h mR,

O

r

X m.R,
b, R,

=

bh,

L3

hoac F,

= «bh

A, = « (1 - 0,5a)
F

“m

]

R

a
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5.3. TINH TOAN CONG BAN

I. TINH TOAN BAN NAP CONG BETONG COT THEP

1. Gia thiét tinh toan

Hai d4au ban nap lién két chdt v&i phdn trén cta than cong, phan dudi cda

than cong lién két ngam vdi mdng. Khi tinh todn néi lge trong ban nip khong xét
dén hic nAm ngang cua than cdng truyén vao.

Khi ti lé gita chiéu dai va chiéu réong cla tdm T va’i’”i‘f”ﬁ’
bang hodc ldn hon 2 c¢6 thé tinh nhu so d6 hinh =
58 Ap luc d4t thang ding do tAi trong xe chay CENNLT &N i
gay ra trén dinh céng dua thco mép vét banh xe X N
{(banh xich) va phan bé xudng dudi theo mdt gée 30°. -

2. Cac budc tinh toan t— L%!_

hap

168

J(_ i 160 | 1g0
a) Tinh todn ngogl luc
P - 2 i 5.
+) Twh tdi Hin 5.8

: S¢ do cong ban (kich thude cm)
- Ap luc thing ding cha dat didp trén ban

tinh theo cong thiic

q = y.,H
— Trong luong ban thin cia ban nip cong:

g, = yh (5.14}
Trong dg v1 — dung trong cta vat liéu bAn ndp, (T;’ms),

'h - chiéu day ban nap, (m), -
+) Tinh todan dp luc thing ding cia tdi trong xe chay giy ra
Chiéu rong phan bi tat trong:
a = a + 2Htg 30"
Chiéu dai phan bad tai trong
b = b, = 2Htg 30°
Trong do:
a, vA by - kich thuoc vét banh xe theo hudng ngang va huéng doc
cua tam;
a vad b - kich thudc vét banh theo hudéng ngang va hudng doc sau khi
da truyén qua iop dat dap trén céng.
Chiu rong phan bd ap lic cia xe banh kép hodc bhdnh xich tinh theo cfng thic sau:
a = a; + d + 2Htg 30"



Trong dd:

d - khodng cdch ti di€m gita hai banh xe phia ngoai cling dén di€m

gitta cia cum banh,

P
P =%
voi: P - tai trong tap trung, (T).

b) Tinh todn néi lec

) Momen ¢ giita nhip
= Moémen do tinh tai
1 2
My = E{q + gz)lp
Trong do: l; = khdu d¢ tinh toan ca ban nap, 1, = 1, + hy{m)
~ Moémen do hoat tai

Mh(ual = Z(II‘_g){l + )

Trong dd;
C - chiéu dai coa dién tich mé rong ap luc C = a, (m);
I = @ - he s6 xung kich.

+ Luc cat ¢ goi.

+1 Lue cdt do tinh tdi

i
Qu'nh = E(q + gr.)lo

trong do: |, - khdu do tinh cda ban nap, (m)j.

B ¥
IO o4 b
! ip /2 L //J_/ 2 7‘ A . 7;9—;
[ i ___,L
Hinh 5.9 Hinh 510
Chicu dii phin bé dp e hianh xc Chicu dii phan bo ap e binh xe
it nhip. & goi

~ lafe cat do hoat tai
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¢} Thiét ké mit cdt

M
AO =
bhZR,
F, = hoac F, = abh -
}’()h()RH @ (Ra
Trong dé: M - momen udn tinh toan (kG cm);

R, — cudng d6 chiu nén udn cia béténg, (kchmz);
R, - cudng d6 chiu kéo clia c6t thép (kG/cm?);
h, - chiéu cao cé ich cha tAm ban nap, (cm).
Sau khi da bidt chidu cao od ich cua tigt dién h,, tim duoc hé s6 A, va dua vao
bang 5 - 5 tra duge y, , @ vd ti dd xdc dinh dugc tiét dién cdt thép cidn thist F,.

- Nghiém todn nang luc chiu tai

X
M < Rubx(ho—a) + R,F h, - a)

RaFa
x = g, < 05,
Tinh cudéng d6 do tdc dung cua ung sudt chinh theo cong thic
Q
Oy = %A < Ry,
Trong dd: Q - luc cat do tadi trong tinh toan;

b — chidu rong phdn tinh todn cda ndp céng, b = 100 cm;

< :
Z =nh, - 3" cdnh tay don cia ndi ngiu lyc.

3. Thi du tinh toan ban nip cong bétong cot thép
a) S& liéu tinh todn

Tai trong tinh toan: & t6 ¢d truc sau 12T (6 to H30), nghiém todn voi xe banh
XB-80, chidu réng mat céng 7,5m, khdu do tiéu chusn 2,5m; chidu day ban ndp cong
h = 20 cm, khdu d¢ tinh toan 1, = 1, + h = 210 cm, trong dd 1, = 190 cm; bé
téng mac 200, dung trong bétdng cot thép y, 2,5T}m3, R, = 97 KGiem?, cot thép

tiét dién c6 go CTs vai R, = 2100 KG/em® dudng kinh 16 mm véi d; = 18mm,
dat dép trén céng H = 0,3m, dung trong cua dat dap y, = 1,8 T/m?, gdc néi ma
sdt ¢ = 35",

b) Tinh todn ngoai luc

+ Tinh ¢di: tién hanh tinh toan cho lm rong cua ban ndp ofng, chidu diay ban 20cm.
- Ap hic thang ding cua dat dap:
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q=97yHx10=18x03x1 =054 T'm
— Treng lugng ban thdn cia bin nap:

g =yhx 1,0 =25x02x1=05Tm
+ A luc théng dung do tdi trong xe chgy gy ra
- Vai o to H30

a = a + 2H tg 30°

02 + 2 x 0,3 x 0577 = 0,5462m

= b + 2H tg 30° = 06 + 2 x 0,3 x 0,577 = 0,9462m
Trong lugng 1 banh sau: p = 1—22 = 6 T
P = aib = 10,5462 2 o5ies = 1161 T’
- Xe banh XB-80
a = a + 2Htg 30° = 0,2 + 2 x 0,3 x 0,577 = 0,5462m
b = b, + 2Htg 30° = 06 + 2 x 0,3 x 0,677 = 0,8462m
P = 2 =5T
4
P 5 2
ngzm——* 10,8 T/m
¢) Tinh todn néi luc
+ Mémen uén d gita tdm
- Momen udn do tinh tai
Myy = l(q b g = 2054 + 05) x 21 =
8 A 8
= 0573 Tm = 57300 kGem.
— Moémen hoat tai
M, = %(1p—%)(1 f ) = ALBLX 0016 :0’546(2,1 —0’52—46) x 13

= 3,7640 Tm = 376400 kGem

Mypgo = Pe (a, + %c) = _10,8x 0,546( 0,177 + % X 0,546)

2,664 Tm = 265400 kGem

M = Mgy, + My, = 57300 + Gauirr cza Jedese = ‘?’:T{i’”f
376400 = 433700 kGem. AU T L ""'L%
2M = Mgy, + Mypg = 57300 + i J210 -
265400 = 322700 kGem ' | - |
(ditng tai trong oté H30 d& tinh) Hinh 5.11a _
Chieu dai phan bdé ap luc xc banh o

+) Luc cat ¢ géi gilia ban.
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- Lue cat do tinh tai

1 1
Q = §(q + g, = 5(’0,54 + 0560) x 1,7 = 0,988T = 988 kG

- Luc ecit do hoat tai

. C _ 0,546
pc(i0 - é-)(] + 1) 11,61 x 0,546( 1,9 — ) x 1,3
Q("!l(“i = 10 = 1 ,9 =
= 7,057T = 7057kG
e d:qawb C-d d=Gr4g
pC[(lU-E) + t§+al)j| _|i|1||l|'__{_’°; 05T
Q = I— = #}// "I
XH-50 1 _ e
& é: 1,94 .
T__.._.. R T
108x0546ff'19—0’546 + 0’54‘6+01f4‘ |
108056 (19-TT) [Ty T o]
- 1,9 B

= 6,3750T = 6375 kG.
z Hint 3.11h

Q = Qunn + Qap = 988 + 7057 = B8045kG Chi¢u dai phin bd dp lyc
2Q = Qun T Qupwo = 988+6375 = 7363 < 8045kG xc banh XB 80 ¢ gdi.
(Vay tinh theo tai trong 6 to)
d) Thiét ké mit cit
Ban ndp cong duge tinh theo cudng dé chiu uén thec trang thai giéi han thu

nhit bing cdch tra bang (bang 5.5).

. d) 1,8
Ldp bao vé (5:2,0cm,a:5+§:2+—2—

h, =h -a =20 - 29 = 171 cm

1)

= 2,9¢cm

Khong xét dén c6t thép cdu tao trong vung chiu nén cta bé téng vi tigt dién
cot thép khong ding ké.

Ban nap céng cd tigt dién chd nhat nén:

M 4337000
A, = —— = Soee— = 10,1529
bh? 100 x 17,1 » 97

Tra bang 5-5 tim duge « = 0,17 va tiét dién c6t thép can thiét sé& la:

R, . 2
F, = abh, 53— = 0,17 x 100 x 17,1 x = 13,43 cm

a R 2100

&1
Chon trén 1m rong cia ban ndp cong 7 thanh it thép & 16 tigt dién cd gi vai
F, = 201 x 7 = 14,07 em®

b

RF, 2100 x 1407 504 o
bR, = 100x97 _ U ™

X =

0,55h, = 0,55 x 17,1 = 94cm
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3,04 <« 94
Do dé diéu kien X < 0,55 h, duge bao dam.
Cét thép phia trén cta t&m ban ndp dugc xdc dinh theo di€u kién vAn chuyén
vol hé 86 déng k = 1,2 | hé 8 vugt tdi n = 1,2
i 2,12
M, = nkgz—S— =12 x 1,2 x 0,5 x —’8— = 0,3969 Tm
Ldy o6t thép c4u tao phia trén cta ban nép 13 cft thép tron CT; dudng kinh

0,8
8mm, f = 05 em? h, = 20 - 2 - ~ = 176 cm.

M, 39690
3 = 5 = 0,0132
bh2 100 x 17,62 x 97

A, =

Tra bang 5-5 duge a = 0,013 va tiét dien c6t thép:

= 1,16 em?

R,
F', = abh,=— = 0,013 x 100 x 17,6 x
A °R, 1900

Vay b8 tri cdt thép phia trén cta ban nip theo ly do cdu tao véi s6 lugng
4 ® 8mm trén 1lm dai.

Tinh todn cudng d6 do tac dung cua Ung sudt chinh theo cong thic

Q
O = EE = Rch
O day Q = 80,45 kG - tfng Ihtc cit do tinh ti va hoat ta4i H30; b = 100 cm
x 0,34 '
Z—h0~2=17,1——2——15,58cm

. 8045
¢h ™ 100 x 15,58
dai va cft thép xién

= 5,16 < 7 kG/em® tic la khéng cdn phai bé trl cft thép

Il. PHUONG PHAP TiNH TOAN THAN CONG HOAC MO NHE
1. Cac gia thiét tinh toan

~ Tdm ban bé tong ndp céng va cdc thanh chéng phia duéi day céng 1a cac goi
dé trén va dudi cia than cfng va thu nhan sp luc ngang sau than cong,

- Ap luc ddy moéng duge tinh theo cfu kign khdi xay chiu nén léch tam.
2. Cac budc tinh toan

@) Tinh todn ngoai luc va néi e

— Tinh todn ap luc dit nam ngang

ey = yolu
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trong dg: ey — 4p luc nim ngang trén dién tich don vi (T/m?);
H - chiéu cao dit dap va chidu day l6p dat tinh d&i, (m);
i — hé s6, tinh theo cong thie

4 = tg2(45"’—5§) (5.24)

Voi ¢ — gdc ndi ma sat cha dat.
Ap ltc dat do hoat tai gay ra cd thé tinh ddi thanh chiéu day lop d4t phéan

bs déu:
> G

b= by,

(5.25)

Trong dd: 2G - trong lugng xe phan b8 trong dién tich & x [; b - chiéu ring

theo hudng ngang cta md, (m); y, — dung trong cia dét (T/m?) ; 1, - chiéu dai cia

kh6i dit pha hoai sau lung m&; c6 thé tinh theo cong thic l, = Htg(45°—-%) vii

H - chiéu cao than mé.
Mémen uén do 4p luc nam ngang giy ra:

x? x?
My = Rax - ey5 — (eg - eA)gﬁ-l- (?.26}
d
Td 5 = 0 tim duge:
. H 1 5 2
x = eB_eA[—eA+V 3(9A+9A93+en)] (527

Mang gia tri cia x thay vao cong thic (5.26) tim duge mémen udn i6n nhat
do 4p luc ndm ngang sinh ra tai mat cdt x cla mé,

Trong da: R, - 4p luc nam ngang & ddu trén caa md, (T
e, vd ep — 4p Iuc ngang & dau dudi cia mé, (T'm?);
H - chiu cao than md, (than céng), (m);
- Tinh toan 4ap lyc théng ding.
+ Ap luc thing ding do tinh tai
P=Ay (5.28)
Trong dd: A - thé tich, (m%);
y - dung trong vat liéu (T/m®).
+ Momen do tinh tai
= 2Pe (5.29)
Trong do: 2P - t6ng ap luc thing ding, (T)
¢ - khoang cdch léch tam, (m).
by Ki€m todn cudng d6

Véi cac két cfu bé tong khdi xay va did xay phai kifm toan theo trang thai
gi6i han thd nhdt vé cudng do.

174



Tinh cudng d6 (Sn dinh) cua cic cfu kién chiu nén léch tam khi d6 lech tam
e
nhd (v6i tiét dién chit nhat khi ;‘3 < 0,45)

N. 2e,
a(1+T) < Rnp (5.80a)
Trong do:

e — khoang cach tit di€m dat luyc phdp tuyén N dén canh ngoai cla mat cit co
ing luc nhd hdn;

S, - moémen tinh cia toan bg dién tich F ddi véi canh ngoai cia mat cdt cd
ung lyc nhé hon;

M

e, N d6 léch tam cta lyc phdap tuyén so voi trong tdm mat cat (M -
mémen cha cac hic tac dong d8i véi trong tAm todn bd mat cait),

y — khodng cdch tit trong tAm mat cit dén canh ngodi cia mat cat cd Ung luc
lén hon; :

h - chiéu cao ctla mit cit.
Tinh cudng dé (8n dinh) cla cfu kién chiu nén l&ch tim khi d§ léch tam ldn

e
(voi tiét dién ché nhat -;0 > 0,45):

N

< (5.30b)
PuFe Ry
Trong dad:
R, - cuting d6 chiu nén khi udén cia bé tong hay khéi xay, R, = »Rnp.
Véi: Rnp - cudng d6 chiu nén doc truc cia khdi xiy (xem phu lue 3)
. 31 F 290
¢ — hé s8, voi tist dién chit nhat ¢ = —, véi F, = F(l —~—).
‘- F. h

c) Kiém todn cung do ddt nén ddy mong (xem thi du).

d) Kiém todn mit bling cia mé cé xét dén tic dung cia mong din hoi (xem thi du).

3. Thi du tinh toan
a) S6 liéu thiét ké
TAi trong thiét k& 6 t6 H30, nghiém toin v6i xe banh XB-80

Chiéu réng mat céng: 7,56m, khdu d¢ tiéu chudn b, = 2,6m.
Chiéu cao mé H; = 2,2m, H, = 2,7m.

Than mé xay bing di va vita M50, mdng va thanh chfng xay bing did va via
M50, dung trong cua kh6i xay y, = 2,3T/m>, goc noi ma sat cha ddt ¢ = 35°
sdic chiju tai cua ddt nén R = 2,5kG!cn12.
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b) Tinh todn ngoai lic va ndi luc
+) Tinh todn dp luc ddt ndm ngeng:
Chiéu dai khéi d4t pha hoai 1
1, =

(8]

Htg ( 45° -- 5;—)

Ap luc dat do hoat tAi giy ra o6 th& tinh d6i thanh chiéu day I6p ddt tuong duong:

2,7 x 0,621 = 1,407Tm

bo = Eo}i
Véi 6 to H3O:

2G =12 x 2 = 24T

Bo = bEI;O}rC; T B4 x 1,i4(;7x g = Lidm
Vé6i xe banh XB - 80:

26 = 2 x 20 = 40T

B, = E&i T 84x 1,:13)” 1,8 = L8m

_ -
i = tg2(45°~5;—)= tg2(45°——§—) = 0,271

Ap lyc d&t nAm ngang:
Véi 6 t6 H30

¥o(0,5 + hyu
yo(hn + HZ)”

ea

eg
V&i xe bdnh XB - 80

ea
EB =

Theo quy dinh v6i m6é nhe chju ap lvc
d4t ndm ngang sau m6, thudng duge tinh
todn vai 1m chifu rong cia md:

Ra os =

(Zea +ep)H; (2 x 0,795 + 1,868) x 2,2
6 6

= 1,268T

Rp o =

(ea *+ 2ep)H; (0,795 + 2 x 1,868) x 2,2
6 6

= 1,661T
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1,805 + 118) x 0271 = 0,795T/m’
1,8(1,18 + 27 x 0271 = 1,868T/m?

40,5 + h) = 1,805 + 1,88 x 0,271 = 1,161T/m’
volH, + h) = 1,827 + 1,88) x 0271

2,234T/m>.

[
)
b \\
3 1
o ” A

” —
23104
T

£

B

o
gl

720
228

HF
Hy=2,78
i,

b4

Hinh 5.12
Ngoai lyc tic dung trén than cing (m6 nhe)



_ (Zey +ep)H, _ (2x 1,161 + 2,234) x 2,2

BA xe banh = 5 6 = L671T
(ea + 2ep)H, (L,161 + 2 x 2,234) x 2,2
BB xe banh = - 6 = 5 = 2,664T

Mémen do ap lic nim ngang tinh theo céng thic 5.20, mémen 19n nh4t Xudt

hién tai mat ¢4t x nhu vé & hinh 5.12¢:
2 2
X p'
M. = Rux - €ag ~ fep - eA}a_I'—l

Trong dé:

H,

1
2 2
X = —e, + s Fesepte
6 ta eg— e [ A V3(A A™B B)]

2,2
~1,868 — 0,795

1
= 2,05 [ —0,795 + \l 30,632 + 1,485 + 3,489) ] =

= 2,05[ - 0,795 + \}1,868] = 2,05 x 0,571 = 1,171m

1
[ -0,795 + \I 3(0,795% + 0,795 x- 1,868 + 1,8682)]

2,2

1
= —-— ! _ — 2 + 2 =
Xxu30) = 7335 - 1761 [ 1,161 + \, 3(1,161° + 1,161 x 2,234 + 2,234 )]

= 2,05[— 1,161 + 1,726] = 2,05 x 0,565 = 1,158m
2 3

X X
Do dd : M_. = Rax —e, — (eg - e,) —
max{Hth Y A A 9 B A 6H1
1,268 x 1,171 - 0,795 L171° 1,868 - 0,795) L17D =
e ’ 2 1, P X g 22 <
=1,485 ~ 0,545 -~ 0,130 = 1,81Tm
x2 x3
Miaxssey = Rax - ery ~ lep - eA)G_I_ﬁ
1,1582 o\ .-
= 1,671 x 1,158 - 1,161 5 - o Mt didng
N NG T
1,158° S
- (2,234 - l,lﬁl)m = - o1 ﬂuiél
= 1,985 - 0,778 - 0,146 = 1,011Tm ' f ,
¥ r N
+) Tink toan p lyuc théng ding (hinh 5.13) 190/ 4L 0,71[_
~ Ap lyc thang ding do tinh tai
Khi x = 1,16m, sp lyc thing ding trén Hinh 5.13
mat cit yy cia mé nhe la: Ap Nic thing ding trén mat cit vy.
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-
I

03 x 1,26 x 1,8 + (0,2 x 1,256 x 2,5) = 1,300T

P, = 03 x 04 x 1,8 = 0216T
P, = 0,2 x 0,4 x 28 = 0,184T
P, = 07 x 0,16 x 2,3 = 1,868T

- Mbémen ufn do tinh til gay ra

Momen ufn léch tdm gy ra trén mat cdt y -y (di€m C 1a trong tAm cha tiét
dién) nhu vé& & hinh 5.13.

M = 2Pe
Tén Luyc (T) Db iBch 1dm & (M) MbBmen {Tm)
P, 1300 0,25 -0.325
P, 0216 015 0032
P, 014 015 0028
P, 1868 0 0
P 3568 M, = 0265

¢} Ki€m todn cuirng d6 thin ms

~ Do léch tAm tinh toan trbng mat phing uén y-y.
>M

T ZP

)

Trong dao:
IM = My xpso) - M, = 1,011 - 0265 = 0,746Tm
ZM = Myoemey - 2M; = 1,81 - 0,265 = 0,545Tm
(Vay tinh vai e banh XB-80)

2P = 3,568T

0746 _ 200m, y = 27 = 035
®a = 3pes | oomm Y = T T heom
e 0,209
B - _(T,ég = 0,59 > 045,

(thudc trudng hop cfu kién chiu nén léch tam, khi do léch tam lon).
Ki€m todn cuong d6 than mé theo cong thic (5.30b)

N R,

PP

3 day: N = 2P = 3568T
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F. = F(l—?%) = 0,7 x 1,0(1-._-—2"0*209

) =

0,70
= 0,7 x 0403 = 0,282m’
py = 1
) 3['F 3 1
R, = ¢Hnp voi ¢ = 'JF—C = 'd %, = 1,35
=%

ldy ¢ = 1,0 dng vdi khoi xiy bing di thién nhién.
Vay R, = Rnp = 7kGjom’ (kh6i x&y béng da hoc loai thudng véi vita of 6 higu 50).

Td dé 3568 5 659Tim? = 1,265kG/om? = TkG/em?
t do 1x0282 ~ 1% m* = 1, fem“ < R, = fem

(bao dam diéu kién cudng do).
d) Kiém todn cuwimg d6 ddt mén diy méng (hinh 5.14)

+} Au luc thidng dung d ddy mdng: n . vmgf didng
7T TR
- Ap luc thing ding do tinh tai & b ﬂ';’jr

P, = 1,300T; P, = 0,216T; Py = 0,184T ' Lg‘ CA
P, = 07 x 22 x 2,3 = 3,542T; \

06 x 1,0 x 2,3 = 1,380T
P, = 0,15 x 2,7 x 1,8 = 0,729T
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< 4
P, = 04 x 04 x 095 x 23 = 0,350T | et
- Ap lyc thang ding do hoat tai Hinh 5.14
Pgapgy = 5,891 T (phén lyc g6l cia nap Lyc thing ding tac dung &
cong, khong xét dén hé s§ xung kich). day mong.

Pocxpsoy = 6,376 T (phan lye gbi cla ndp cbng).
+) Tinh todn moémen ubn do idi trong tic duyng léch tam lén mong (xem hinh 5.14).
(1) Mémen ufn do tinh tai

Tén Lye (T) P§ lach tim e {m) Mbmen (Tmy}
P, 1300 025 0,325
Py 0216 015 0032

P, 0184 015 0028

Py 3542 0 0

Ps 1380 0 0

Pg 0729 0425 0,30

Py 0,350 0425 -Oug
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(2) Momen udn do hoat tai

Paragy 5.891 025 1473
SPuse + Tinh tai 13592 SM = 577

Py 6,375 -025 1554
SPygeo + Tinh tai = 14076 ZM = 1698

+) Kiém todn cuing d¢ dét day mong.
A=10z10 = lm’

1 2 2
W:Exl x 1 = 0,16Tm".

- Cuong d6 dit ddy mdng dudi tac dung cia t3 hgp tinh tai va hoat tai
6t6 H.30:

P M 13,592 (—1,5677
2P 2 592 | (Z1577) _

Outinn+i30 = T 4 w1 0,167

= 13,592 + (-9,44) = 4,152T/m*

va = 23,032T/m?

0, = 2,303kG/em’ < R = 2,5kG/em’ (bdo dam).

- Cubng dd ddt day mong dudi tdac dyng cia t6 hgp tinh tai va hoat tal cta
xe banh XB-80:

2P >M 14076 (—1,698)
Gattinh + XB80) = "4 F T T T 1 T oqe7

= 14,076 * (-10,168) = 3,908T/m’

va = 24,244T/m*

6 = 2424kG/em? < 1,25R = 125 x 25 =
= 3,125kG/em? (bao dam).

Cudng do tinh todn cua ddt nén R(kG/cm?) duge xdc dinh theo cde dac trung
co ly clta ddt theo dang céc chi din cda quy trinh hién hanh.

Cach xdc dinh cudng d6 chiu nén tinh toan cha ddt khéng cd da dudi mdng
xem phan II, phu luc 3A

¢) Kiém todn mdt biing ctia mé nhe cé xét dén tdc dung ciia nén din hii

D&i vdi md nhe con phai ti€n hanh kiém todn mit bing cha md nhu dam dat
trén nén dan hdi. Viéc ki€m toan nay thubng duge tidn hanh theo phudng phap iing
suat cho phép.
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lll. PHUONG PHAP KIEM TOAN MAT BANG CUA MO NHE
(khéi tudng canh va than cing lién két vai nhau)

1. Cac gia thié€t co ban
- Thian mé tya trén ban ndp va cdc thanh chéng va duge tinh tosn nhu mét

két cdu cing cd 4 khap.

- M6 nhe con phai tinh todn nhu d&m trén nén dan héi, véi gia thigt 1a trong
lugng ban than cta m6 khong gay udn.

- Do bién dang cia mé rdt nhd va d& xét dén tinh déo cua d&t nén ap lye
cua nén mdng duge xem la phan bs déu.

2. Cac budc tinh toan

a} Tinh todn dic tinh tiét dién cia mé

- Tinh dién tich mat cit than mé:

- Tinh vi tri truc trung hoa va mémen quédn tinh caa tist dién.

b) Tinh gid tri cia hé s6 din hoi va didu kién cia dim trén nen dan hii

~ Tinh toian hé s6 dan héi.
4
, Kb
a = _-_4EI] (6.31)
Trong dg:

K - hé s6 nén cia nén dan héi;

b - chiéu rong mé, (cm);

E - médun dan héi cta vat lieu md;

I, - mémen quén tinh cia méi centimet rong ciia mé.

~ Tinh todn didu kién cia dAm trén nén dan héi

¥

Khi chiéu dai cua ddm L trong pham vi %% < L < é thi tinh nhu dam ngin
trén nén dan héi.

¢) Tinh ngoai hec

- Tinh toan tinh tai:
28
B

g = (5.32)

Trong dd:
g - trong luong cia lm dai mé;
B - chidu réng mé;
Zg - tdng trong lugng: Zg =g * g t g véi
g — trong ligng cia cfu tao phén trén;
g; — trong lugng d4t dép;
g3 — trong lugng thanh chdng.
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- Tinb toan hoat tai: trong lugng ting thém trén chiéu dai don vi cia md.
d} Tinh ndi hec
- Mémen uén cda ddm dudi tic dung cia tai trong phidn b& déu bé phin

P 1 K
M, = —C; ~—KYCL~— Dy (5.33)
5 ¥ E —a [# 4 E @ E
Trong do¢:
P(Chl = Cp)Cp ~ By, — BBy
¢f -B.D,
i ; (5.34)
K By, — Bp2)Cp — (Cyy — Cp)BL
2y =
ane C{ - B.D,

B, C, D - gida tri cac ham s6 hypecbon v ham s0 lugng giac, tra & phu luc 2.

Céc chi s6 bén phai cia B, C, D c6 lién quan dén kich thude vi tri tai trong
trén ddm va xem & cac hinh 5.16, 517, 5.18, 5.19.

e) Nghitm todn tng sudt tiét ditn thin mé

My
2 )
Omx = -—II—YIn < 16,] (5.35)
M.
2
Omn = 1 Y2 < [0l (5.36)

Trong do:
M - tdng mdémen do hoat thi v tinh tAi (cAu tao phén trén bao gbm ci
2
thanh chéng);
Y,, Y, - khoang cach ti truc trung hoa cua tist dién than mé dén
dinh mé va dén diy mdng;
n - ti s8 modun dén héi cta vat lidu dinh mé va than md;
I, - momen quan tinh cia mdi mét ti& dién than md;
[6,] - ung sudt nén cho phép cia vat litu mi mé;
{6.,] — tUng sudt kéo cho phép cta vat liéu ddy mdng mé;
L) Nghiém todn ting sudt nén cda ddt ddy ming
- Tinh toan 4p luc binh quan cta diat day mdng.

6 = % < [s,) (5.37)
Trong dd: P - tong tinh tdi va hoat tai;

A - dién tich day mdng;
{6,] — dng suit nén che phép cua dit day mdng.
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— Tinh todn wng suit lén nhat cha day mong.

Omax. = atinh T Ghnat max < [Cra] (5.38)
Trong dao:

O3 tinh — Ung sudt binh quan cua diy mé dudi tic dung cia tinh tai khi gia
thiét md tuyét déi cung.

Ohoat max — Ung sudt nén cla d&t dudi tic dung cia hoat tai.

dP 1
Ohoat max = E = -KYAx - EK&‘?OBX - PXAx . ¥ Px (539

Trong dg:
KY wva s ¥, xem cong thic (5.34)
or (8]
Ax, Bx, A, _, — hé s§ cd lién quan véi vi trl cda tai trong tac dung
trén ddm, tra phy luc 2.
Px - trong lugng cia hoat tdi tdc dung trén don vi chiu dai cia md;
[6,] - Ung suft nén cho phép cta ddt day mong.

Cac ham 6 hyperbolic va lugng gide ciia m¢ nhe cho & phu luc 2, Trong phu luc 2:
Ax = Chax cosax

1

Bx = 2{Cha:xsinazx + Shapcosax)
1 .

Cx = -2-Shaxsmax
1 .

Dx = Z(Chax sinax - Shaxcosax).

3. Vi du kiém toan mit biing mé cong
a) S& ligu thiét ké
- Tdi trong tinh todn: 6t6 H30, xe XB-80.
Chiéu cao m6 H = 2,20 m (xem hinh 5.15)
Chiéu dai méng L = 14,40m (xem hinh 5.16)
Mi m6 lam bang bé tong MI50, Eb = 24 x 10° kG/em2
Than mé& bang d4, xAy vita 50
E = 800K [6,] = 800 x 3 x 7 = 16800kG/em?.

Thanh chéng & dAy x4y bAng da hoé cich nhau 3m, tigt dién 40 x 40cm va
dat dudi lop gia cé.

Mdng bang dd, xay vita 50 E = 16800 kGfem?
Ti s6 modun dan héi cla bé téng dbi thanh modun dan héi cia da xay vita la:
2,4 x 10°
n = W = 14,286
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Dung trong cua dit Yo = 1,8T/m>

Dung trong ctia da xay y, = 2,3T/m>

Ung sudt cho phép cia mdng [6,] = 2,5 kG/em?.

b) Ddc trung mit cir cia m& (xem hinh 5.15)

PN
s
1 -
| >
3
q‘.
N N
i
H"‘l
Hinh 515
Mat ¢at cia mé& nhe
Hang muc Am?) Y (m) 8 (m*)
1
M mé (0.7 x 025 - 7 X 04 x 002 ) X 14,286 = 248 2575 6,42
Than mda 07 x 195 = 1365 1575 2,150
Mdng mo 10 x 06 = D80 0,30 0,180
Cong 4,365 8750
Vi tri truc trung hoad va mémen qudn tinh cla tigt dién II
3 8,75
Y, = - = ——= = 2004 m.
z A T 4,365 ’
Y, =280 - Y, = 0,79m
I, = 3,538 m*
Hang muc ., I Aa® Iy =1y + Ad”
T p
Mi md 5 X 07 x 025° x 14286 = 0013 0671 | 10805
" o 1 -3
Than mé 3 X 07 x 1957 = 0433 0429 | 02512
. 1
Méng mé 7 x 10 x 08 =008 1704 | 17422
Céng 0,464 30740 3538
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A - dién tich mit cdt ngang, {(m?);
Y - khoadng cach tit trong tam cia tiét dién dén diy mdng, (m);
S — momen tinh cia cic tiét dien d6i véi day mong, (m?).
Gia dinh dd cing cia mé la hang s6 trén toan bé chiéu dai:

I, = 3,538m’, l&y K = 10, E = 1,68 x 10%G/em’
Moémen quan tinh cia lem réng clia mé:

I, 3538x10°

=73 100
¢) Tinh todn gid tri cua hé si dan hoi a va chitu dai séng din hdi

+ Tinh toan gia tri cia hé s6 dan hdi a:

4 4
’ Kb . 10 x 100
4F1 4 x 1,68 x 10% x 3,538 x 10

+ Tinh todn diéu kién cha ddm trén nén dan héi

Kiém tra diéu Kkién <L<4,9 day 473 < 1440 < 1574, do dé mdng
c6ng (mong mé nhe) dude tinh todn nhu mot ddm ngén trén nén dan héi.

d} Tinh todn ngoai lwc va ndi luc

+) Tai trong tinh (xem hinh 5.13, 5.14, 5.15).

1
g =35 X 02 x 248 x 84 x 25 = 5,208T

- Trong lugng cta dat déip

1 1
g2 = 5 x 36 x 03 x 5(15 + 84 x 18

1
+ E(O,Z + 022 x 04 x 84 x 18 + 015 x 24 + 84 x 18

= 77272 + 1,270 + 5443 = 14,440T.
- Trong lugng cua thanh chéng:

1
g3:§x0,4x0,4x1,9x2,3x3«——1,05T
Téng trong lugng: , by=i140
28 = & + B + g = 5208 + 14,440 ,Fﬂrf? B840 =3y
+ 1,05 = 20,698T. ”IHIHIIIIIIIIIIIJIIIIQ:_
Trong lugng trén méi mét dai cia ms (hinh 5.16) L L=7440 ]
2 20,693 2,462kG/
g = _— = I— = N cm
B 8,4 Hinh 5.16
Tim cdac hé s6 (tra bang phu luc 2). Trong lugng cla tinh tai trén don

vi chi®u dai ctia md

185



X aX = 000254X B c D
L = 1440 366 -13,2504 -4.81075 18081
L 183 11560 146765 09672
= = 720
2
bl = 140 280 -3.3079 108375
a = b2 = 300 076 075155 028775
L -
> a = 420 107 05641

(Cpy — Cp2)Cp — (B, — Bp)Dy.
-KY = g - —
CL — B Dy

_ (1,08375 — 0,28775)(—4,81075) — (—3,3079 — 0,75155) x 1,8081
(4,81075)% — (—13,2504) x 1,8081

3,511 0,0745
47,1018 7 g
K (Bp1 — Bp)Ci — (Cpy — Cp2)BL
—E PO = g =

2
¢! - B,D,

_ (=3,8079 — 0,75155)(~4,81075) — (1,08375 — 0,28775)(~ 132504)
(—-4,181075)* — (—13,2504 x 1,8081)

30,076 .
= 17,101 & = 06%%
~g 1 K
Mo =— CL -5 KYC -3¢0y =
2 & 77 e 2 ¢ 2

-%—(—0,5641 + 0,0745 x 1,46765 + 0,639 x 0,9672) =
]

24,62 x 0,1494
= % x 01494 = -—L—;* = 571000k(/cm
a (0,00254)

Ti 1& phon tram ha thdp moémen u6n khi tinh mdng dan héi:

—-—-—5’71 i, =585
= 0,367TM, - =995 §
15,53 d =445 B=5%5¢ Lbf:l‘.-“s X
1 —
*) Hogt tdi: L, = |
-0 t6 H30: Hai lan xe P = 2 x 12 = 24T L =/440

Chiéu rong phan bd B = 8 = 18 x 2 + 1,3
+ 0,6 = 5,5m. Hinh 5.17

d d . chidu dai ci Trong lugng cia O t& 13T trén
Trong luong tdac dung trén don vi chiéu dai cda don vi chidu dai cia mé
mé (hinh 5.17)
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(1,79055—0,6269)(—4,81075)— (—0,7398—1,0687)x 1,8081
_ p =

-KY = : =
(—4,81075)%—(—13,2504)x 1,8081
~2,328 0,0494
a7.101 P T UEP
K (—0,7398—1,0687)(—4,81075)—(1,79055—0,6269)(~ 13,2504)
.
a o (—4,81075)"—(—18,2504) x 1,8081
_2aue
= 47101 P T UUeR

M = —‘2(—0,24435 0,494 x 1,46765 + 0,512 x 0,9672) =
o
2

43,63x0,1784
= % x 01784 = ——— % = 1216.186kG/em
« (0,00254)

Moémen udn khéng xét dén tinh dan héi cia mong

2P @wL-B 24 (144-5%5)

M, = ‘—'2——-'—&— = -*2—><——‘4—— = 26,7Tm
Tinh ty l¢ phdn tram giAm mémen udn do sy dan hoi cta mdng:

12,16 = 0,455M

26,7 Mo = 0450M,

Tim cac tri s6 B, C, D (tra phu luc II)

X aX = G00254X =] c D
L = 1440 366 -13,2504 —4,81075 18081
L
2 =720 183 11560 1,46765 09672
b1 = 995 253 -0,7358 1,79055
a =b2 = 445 113 10687 . 0,6269
L
2 a = 275 D70 - 0,24435
- Xe XB — 80:
o 20%0,9
Phan luc & g6i P = 20 + —5 = 20 + 857 = 2857T
]

Chidu rong phan b6 B = § = 3,20m

~ Trong luong tac dung trén mot don vi chidu dai cia mé (than cOng) (hinh 5.19).
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20 .20 4 =888

25 ' 20 o t b ]
L p d =36 = =
,[ 4 Le=io Joesm “pesw |
7/]% Kp:'af.f}' % ! . H]] Q‘jr\
— -+ Lo temse
Hinh 5.18 Hinh 5.19
Phin lyc g&i dudi tic dung cia xc Trong hddng trén don vi chicu dai cia md
XB- 80, do xc XB-80
Tim cic tri s60 B, C, D
P aX = 000254K B . C o
L = 1440 366 -13.2504 -4.81075 18081
L
3= 720 183 11560 146765 og672
b, = 880 224 04224 182095
a=b, = 560 142 12286 09628
L . |
- -a=10 o4 - 0.0840 1
2 1
il
P 28,57
P=735 = 35 = 8,92T/m = 89,2kG/cm
(Cop =~ Cr)Cp ~ By — Bp)Dy

_K Y =p =
2

_(1,82095 — 0,9628)(—4,81075) — (0,4224 — 1,2286) x 1,8081
(—4,81075)% — (—13,2504) x 1,8081

p:

2,6706
= —47,101 p-= -0,0567p
K (Bpy — Bpa)CL — (Cpyy — Ci2)By.
—E (PL'I = p =

2
C[_ - BI_DL
(0,4224 — 1,2286)(—4,81075) — (1,62095 — 0,9628) x (—13,5504)
(—4,810’?5)2 - (—13,2504) x 1,8081

15249 oo
T 47101 P T O Heerp
_ p 1 K

7 @®© Za « 2 ¢ 2
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=% {-0,084 - 0,0567 x 1,46765 + 0,324 x 0,9672)

[#4
89,2 x 0,1462

X 0,1462 = ;
(0,00254)

M, = 2
- [#4
2

= 2021400kG/cm = 20,214Tm.
Moémen udn khi khéng xét dén tinh dan héi cua méng;

2P L-B) 2875 (14432

M, 2 1 2 1 = 40,25Tm.
Ty 1é phén tram gidm moémen udn khi xét dén tinh dan héi caa mong :

20,214

2025 Mo = 0.502M,

e} Ki€ém todn iing sudt
+) Téng moémen udn do 6 6 va tinh tdi (c&u tao phén trén va thanh chéng)

M, = 571 + 12,16 = 17,87Tm
2

My .Yn
s 2 17,87 x 0,796 x 14,286
max = 1, - 3,538
= 5743T/m* = 574kG/em’ < [6,] = 55kG/em?
2 1787x2,004 10.12T/m?
Omin = 17T = T 3538 - hiadm

= 1,0lkG/em® < [6,] = 1,5kG/cm?
+) Téng momen uén do xe XB-80 va tinh tai giy ra:
My = 571 + 20,214 = 2592Tm.

v

M.
2 v oo o 25:924 X 0796 x 14,286 _
Omax = T, T 3,538 B

= 83,5T/m* = 835kG/em? < [6,] = 55kG/cm?
M. Y, -

2 26,112 x 2,004
min I, 3,538

= 14,74T/m’

= 1,474kG/em® < {6} = 15 x 1,25 = 1,88kG/em?
h) Ki€m todn iing sudt nén cia ddt ddy méng
{Bé qua moémen do cic (di trong léch tam g4y ra vdi mdng)

Trong ludng cia cdu tao phdn trén dat trén mdng cbng (mé): 5,208T.
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Trong luong cha dAt ddp trén bAn nép va trén mdng mé:

1 1 ' 1
5 X 36 x 0.3 x 3 (75 + 84 x 18 + 3 (0,2 + 0,22)

x 04 x 84 x 1,8 = 8997T.
Trong lugng mdé (than cdng): 70,830T
Téng tinh tai: 2P = 5208 + 8,997 + 70,830 = 85,035T
Tai trong 6 t6 H.30 (2 xe): 24,0T

Tai trong xe XB-80: 28,57T
s = 85,035 + 24,0 = 109,035T

, = 85,035 + 2857 = 1133,605T

Pian + 6 ¢
Pinh + xe ban
- Ap luc binh quan cltia ddt diy mdng:
. - Pinn+ors 109,035
oo A 14,4 x 1,0
= 0,757kGlem? < [0,] = 2,5kG/em’

Pinn+XB-80 113,605

= 7,57T/m? =

- = = = 7’8 2 =
XB-80 A 14,4 x 1,0 9T/m
= 0,789kG/em? < [6,] = 2,5kG/cm’
Hang rmuc ] Céng thiie tinh thé fich v m®) | pTm®y P (T
h]
M1 mé [025 x 03 + 7 (025 + 023) x 0,4} x 84 1436 25 3,590
1

Than mé 3 (84 + 2 x 045 x 15 + 145) x 195 x 07 6,482 23 37,909
Méng md 44 x 06 x 10 864 23 19872
Thanh chdng 04 x 04 X 5 x 0895 076 23 1743
Dt trén mép mong mé 015 [14.4 X 24 - (20 x 30]] 4284 28 771
Céng 7083

- Ung sudt 1on nhdt cia mdng
Gia dinh md Ia tuyst d6i cing, md chiu tinh tai

2P = 85,035T

Ung sudt binh quan cia mdng
= 2F _ 85085 ok 9oTm? = 0,502kG/em®
Oimn = TA T 1a4x 10 _ overm =5 cem

Nghiém toan dudi tdc dung cda 6t6 ¢d tryc sau 12T va banh XB-80, dng suft
cia dit ¢ mat dudi phén giia cla mong md dugc tinh theo cdbng thic (6.39) :

dp 1
o = E = -KYA, - EK?QBX - PxAx—a + Py
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Trong dé : x = -Ié = 720 ; ex = 1,83 ; A, = - 0,8257 ; B, = 1,1560.
Ot6 H30 _
X —a= T20 - 445 = 275
alx ~ a} = 0,00254 x 275 = 0,6985
A, ., = 0,960
- KY = 0,0494p
K
~ TP = 0,512p, p = 4,727T/m
Xe XB — 80:
x —a= 720 - 560 = 160
a(x — a) = 0,00254 x 160 = 0,4064
A, _, = 09953 -KY = - 0,0667p
K
—Z Po = 0,324p p = 892T/m
Ot6 H - 30:

K 1
Oo6 max = (_KYAJ(_ o PoBy = Py A, + Px) X B

1
1,0

=[—0,0494p(—0,8257) + 0,512p x 1,156 - 0,96p + p] x

= (+0,0408p + 0,592p - 0,960p + p) x T

1
1,0

1
= (0,6728p) x 10 = 06728 x 4,727) x

= 3,186T/m* = 0,319kG/em?.

Khi xét dén tinh dan héi cia mdng cfng (méng mé) thi dng sust nén lén nhét
cua dit la:

Cmax = Oatinn T Ooo mux = 0,592 + 0,319 = 0,911kG/em?.
Vay: Opax < 16,1 = 2,5kG/em?.
Xe XB - 80:

K 1
OyBmax = (_KYAX - _(-x-"pOBX - prx—a + p‘x))l< b
1
= [— 0,0567p(-0,8257) + 0,3745p - 0,9953p + p] x T3
= 0,426 x 892 = 3,8T/m’ =0,38kG/cm?.
Khi xét dén tinh dan héi cia mdng mé dng sudt nén 1én nhdt ciua dit la :
Omax = Oainhn + Oxpmaux = 0,592 + 0,38 = 0,972 kGjem?

| [6,)] = 2,5 kGfem®,
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5.4 PHUONG PHAP TiNH TOAN CONG VOM

Chiu cao ddp dat t6i thifu trén vom phai théa man yéu clu sao cho ap lue

cia banh xe phan b6 trén toan vanh vdm. Céng vom & day dugc thigt k& theo
phuong phdp dng suit cho phép.

A- CAC BUGC TINH TOAN
1- VANH VOM (mat cdt khéng déij

1. Xac dinh kich thuéc hinh hoc

Tinh chiéu ddy vom (cong thic kinh nghiém tinh chiéu ddy vanh vdm gach va

da kh&u dé nha):
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Vom da

t = mKYL, (540

Lﬂ
t = 1,37 Rn+? + 6 b.41)
Lf)
Vom gach = 182 Ry+ 5 +8 (5.42)

Trong dd:
t - chiéu day vanh vom hinh cung tron tigt dién khéng d6i, (cm);
L, - kh#u d¢ tinh cla vdom cung tron (cm);
R, - ban kinh vom, (cm);
m - hé s6, thutng la 45 + 6

k - he s8 tai trong voi xe HI0 1a 1, xe HI3 1a 1,1 xe, H18 la 12
Tinh khdu do L =L, + tsing, (5.43)
Treng dd:
P, ~ goc giao giila dudng ndi chan vom dén tAm ,vom véi dudng thing
ding.

Mii tén vom tinh todén:

f =1, + 5 ~ 5 cosp, (5.44)

Trong do:

f ~ mdi tén vom tinh toan, (cm);

f, — midi tén tinh, (cm).

) ' Lo f
Béan kinh tinh tosn: R, = 5= = (5.45)
2sing, 1 — cosp,,

Trong dd:

R, - ban kinh tinh todn, (cm).



2. Tinh toan tii trogng bén ngoai

- 4 luc théng ding do tinh tdi:

Ap lue dat ddp trén vom tinh theo trong lugng cot didt :
q = yH

Ngoai ra con c¢d thé tinh theo cong thic sau:
a4 = yDCy  (546)

Hiéu s6 cudng d6 cla dit ddp d chan vdm va dinh vom

q =y f4 oo (5.47)
( 2 200950)

3]

Trong lugng ban thén cia vanh vdm:
q; = vt {5.48)
Trong dd:
y, — dung trong clia dat (T/m>);
vy — dung trong binh quan cta vat liéu dip & lung vom (T/m>) ;
y4 — dung trong cta vt liéu x4y & vanh vom (Tfm3);
H - chiéu cao dit dap ¢ dinh vom (m);
D - chiéu rong bén ngoai cta cbng (m);
Cy; - hé s6 tra & bang 5.3.
- Cuong d6 Gp luc dbt naém ngang do dét ddp sinh ra tei dinh vom:
eq = ylHtg2(45° - %9)
Do kh#u dé cia cdng vom déu dudi 5m, anh hudng ciua chidu cao vom khoéng
16n, cho nén 4p luc d4t ndm ngang déu cd thé tinh toin theo sd d6 hinh chii nhat.
- 4 luc théng ding do hogt tdi:

Ap ltc d4t thdng ding do tai trong xe chay trén dinh cfng gdy ra dua theo
mép vét banh xe phAn b6 xuéng dudi theo mot gde 30°.

D&i véi tai trong mAy kéo banh xich cd thé€ tinh theo céng thdc dudi day

P = «aq
Trong dd:
. a [T 5
_a - hé s6 higu chinh ng suét phu ] || =)
gia trong dat cd lidn quan véi > H by % p :
hinh dang cta mat dudi ‘K«‘“‘ﬁ
mong, cd thé tra bang 56 ¢ &
can ci vao cic quan hé m = -
2H a
TRy
q - tai trong hinh bang phan b6 Hinh 5.20
déu (T/md So db chiu lye cva vanh vom
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- Ap lyc nam ngang ctia hogt tdi:

Trong dd:

tgz(45° -

p - cuong 46 ap lyc thing ding do hoat tai thing ding gay ra & do
sau H, (T/m?.

3. Tinh todn ndi luc

a) Toq di 1dm din hdi

Po

2

p

Ik

Cé thé tra bang (5.7) can ci vao

b) chuyén vi

Trong d¢:

K,

K,

T K“ dén K3 dé&u

= uP

[K2R2 + Klt—;]

p, T sinp cosp;

f
L
KR
n = R
R
02 = Bl
K,R?
8y = EI
= 295 Ky =
—2sinp,,
=K
= ¢, ~ sinpcosp,,

cé thé tra bang 5.7

(5.49)

(5.50)

(5.61)

Bdng 5.6
Hé so hiéu chinh ing sudt phy gia trong dit «
. z
Ti =8 gida hai canh cda mit ddy méng chd nhét n = b
me 0 va 1n hon
b 10 12 14 16 18 20 24 28 3z 40 50 10 {méng hinh
bang)
00 1000 100 100 100 1000 | 1000 | 1000 | 1000 | 1000 § 1000 | 1000 1000
04 0960 | 0968 | 0972 | 0974 | 0975 | 0976 | G976 | 0977 | G877 | 0977 | 0977 0977
08 0800 | 0830 | 0848 | 0859 | 0866 | 0870 | 0875 | 0878 | 0879 | 0880 | 0881 088
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Tiép bdng 5.6

12 0B06 | 0651 | 0682 | 0703 | 0717 | D727 | O737 | 0746 | 0749 | 0753 | 0754 0,755
16 0449 | 0496 | 0532 | 0558 | 0578 | 0593 | 0512 | 0623 | 0,630 | 0636 | 0639 0642
20 0334 ; 0378 | OM4 ; 0441 | 0463 | 0480 | 0505 | 0,520 | 0529 | 0,540 | 0,545 55%0
24 0257 { 0294 { 0325 | 0352 | 0374 | 0392 | 0415 | 0437 | 0459 | 0462 | 0470 0477
28 0201 : 0232 | 0260 | 0284 | 0304 | 0321 | 0,350 | 0369 | 0,383 | 0,400 | 0410 0420
32 0160 | 0187 | 0210 | 0232 | 0251 | 0267 | 0294 | O34 | 0329 | 0348 | 0,360 0374
a6 0130 | 0153 | 073 | 0192 | 0209 | G221 | 0250 | 0270 | 0275 | 0300 | 0,320 0337
40 G003 ; 027 | 015 | 0%1 | O76 | 0189 { 0214 | 0233 | 0241 | 0270 | 0285 0,304
44 0090 | 007 | 0122 | 0137 | 0150 | 063 | 0185 | 0208 | 0,218 | 0238 | 0256 0,280
48 0077 | 0092 | G105 | ON8 | 0130 | 0041 | OGO | 078 | 0182 | 0,213 | 0,230 0,258
52 0066 j 0079 | 0O [ 0102 | On2 | D123 | O | 0157 | 0770 | 0191 | 0208 0,238
556 0058 | 0069 | Q079 | 0089 | 0099 | 0108 | 0124 | 0139 | 0152 | 072 ; 0,189 0.228
6.0 G051 | 0060 | Q070 1 0078 | 0087 | 0095 | OMO | G124 | G136 | 0155 | 0,172 0.208
64 0045 | G053 | 0062 | Q070 | OG77 | 0085 | 0098 | oM 0122 | O | 0158 010
&8 0040 3 O048 | 0055 | 0062 | 0069 | COYE | D088 | 00 | OO | 0128 | OW4 0,184
72 0036 | 0042 | 0049 | D056 | 0062 | 0068 | 0,080 ; D090 | 000 | ON7 | 0133 0175
75 0032 | 0032 | 0044 | D050 | 0056 | OU62 | 0072 | 0082 | 0091 | 007 | 0123 0166
80 0028 | 0035 | OD4C | 0046 | GOS1 | DOS6 | OGS6 | 0075 | 0084 | 0095 | 013 0158
84 0026 | 0031 | 0037 (0042 | 0048 | 0051 | 0OB0 | 0069 | 0077 | 0091 | 005 0,150
88 0024 | 0028 | 0034 | 0038 | 0042 | 0047 | 0055 | 0063 | D070 | 0084 | 0,098 0144
82 0022 | 0026 | 0,031 | 0035 | 0030 | 0043 | OD51 | 0058 | 0065 | Q078 | 0091 037
98 0020 | 0024 | G028 | 0032 | 036 | OD40 | OD47 | D054 | D060 | 0072 | 0085 0132
w00 0019 | 0022 | 0,026 | 0030 { 0033 | 0037 | 0044 | 0OS0 | DOS5 | 0067 | 0079 0,120

Chid thich: b - chifu réng tii trong hinh bing H - chifu diy Idp dft trdn mit ding cda mdng
fmy K m vA n 14 cac tri s6 tung gian thi c6é thé ndi suy dé tm «

¢} Chuyén vi cia cdc hinh thifc ldi trong _
+ Dusi tic dung cia tAi trong phan b§ thiang ding trén toan khdu do
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Q1R4
Ayp = HI b, (5.53)
Trong dd: a; = —0,5(p, - sinp cosp,)
2, ] sinzgancosgon
b, = —0,5(§ sin“p, — sing, + —T—)

+ Duti téac dung cta tai trong hinh cung tron ngugc

CI2R3
Alp = _Ei— 3.2 (5.54)
4
4R
AZp = I b2 (555)
Trong da:
I T o S U 5 Fo 1,
a =~y cosgpu[ 17 Po ~ 3 SINPCOSP, T 5 sing,, + 5 cosp, ~ 75 § (po]
sing,, 2
by = 2 Po +1—cosgook
K singp, N sing, . 1 2 4 (pooosz(pn 5 '
= "6 3 24 sinp,cos™p, * —— T 7 (¢, T singpcosp )

+ Dudi tac dung cta trong lugng ban than vanh vom

‘I3R3
Alp = -—ﬁ* ay (5.56)
CI3R4
Bop = “ET P 6.57)
Trong dé: ay = —2(2sing, ~ 9080, — Po)
4sin’p,,
by = —-( 7 o — psin’p #&—?—simp ms¢)
P{) o 2 2 o o
dz = q;
+ Duéi tic dung cua tai trong phan bé déu ndm ngang chil nhat kép
QR*
Alp = —E-i—a4 : (5.58)
‘14R4
Ay = —gr bs (5.59)



Trong da: a, = —(1,5(;50 ~ Zsing, + 0,5sing cosp )
b 1 1, . ZSinzgoo sinz(,pnoos‘,gu0 K
4 = 2 s, 3 sy, o 2500 1
q4 = eq
+ Dudi téc dung cua tai trong nadm ngang chit nhat don
%R’
Q4R4
Ay = 0,5 b, i (5.61)
R
Trong dd:
4 2 41 o
C; = 0,5(§ — cosp,, — sin‘p, + 3cos fpo)
q4 = €q
+ Dudi tdc dung cia tai trong thing ding phan b6 déu trén nua khau do.
Q1R3
A, = 0,5 a I (5.63)
CI]R‘4
Ay, = 0,5 by & (5.64)
Q1R4
Ay, = Cq EL (5.65)
. I 2
Trong dd: C, = 0,5(§cos Po — cos<p,_,+§)
Cdc hé s6 a; + a, b, + by Cs, Cy déu cé thé tra o baing 5.7.
d) Cdec luc chuwa bidt & tdm dan hoi
4
M, = -—F (5.66)
(5“
4y
H, = - — (5.67)
622
Ay
vV, = — (5.68)
. 633
Trong do: 8,, , &5, , 833 va Alp » Ayp , Ay, duge tinh theo cac edng thic

(5.42) + (5.68).
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d) Noi lwc do tdi trong bén ngoai giy ra trong két ciiu co bin (d6i véi mit cdt chin vom)
- Dudi tic dung cla tai trong thdng ding phan bd déu trén toan khiu do:

Py =a . R .q (5.69)
M, = -8,.R* . q (5.70)
Trong do:
o, = sing, ;
1

.2
B = 5 sm.go0

- Du6i tac dyng cia tai trong hinh cung tron nguoc:

P, = «3Raq; (5.71)

M, = -f,R%q, (5.72)
Trong dd:

= — L [sinp, - 05(p, + i )
@ = 7C cosp, [sm(pn 5(p,, sm(pr_,cosgoo}
.2 . 2 3
1 sin“p, ¢ sing, sin“p_cosp . 1 cos'gp,

Pa = 1 —cosp, | 2 2 2 3 3
-~ Dudi tdc dung cha trong lugng ban thian vanh vom:

P, = a;Raq; (5.73)

M, = -f3R%as (5.74)
Trong dé:

8 = ¢Pp A3 = Ux » 163 = (‘PuSin‘Pn + COSSD(_)I)
- Dudi tdac dung cha tai trong nidm ngang hinh chi&t nhat kép :

H, = - 7,Rq4 (5.75)

M, = —B,R%q, (5.76}
Trong dd:

1
Hy = 1 - COSP 5 ﬁ4 = E(l - 2005{)‘70 + 0052@0);
Qs = eq

- Dudi tac dung cta tai trong ndm ngang hinh ch@t nhat don, khi cd tai trong
tac dung M, H, duce tinh gidng nhu dudi tdc dung cta tAdi trong nam ngang keép,

khi khong co tai trong tac dung thi M, = H, =0

- Dusi tac dung cha tadi trong thing ding trén nta khdu dg; Mp, Pp khi cd
tai trong tdac dung trén nda khiu d6 gidng nhu Mp, Pp dudi tac dung cua tai trong

trén toan khdu do, khi khong cd tai trong tdc dung thi M, =P, =0
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e) Tink todn ndi luc cia mdt cdt dinh vom, chin vom

- Duéi tac dung cta tinh tai

Moémen udn: dinh vém M = M, - Hy, (5.77)
chan vom M = M, + Hyf - y) + M, (5.78)
Luc ndm ngang H = H, (5.79)
Luc thang dung V=P, (5.80)
— Tioh néi lue dudi tac dung cta hoat tai:
Momen uén: & dinh vom M = M, - Hy, (6.81)
V.L
6 chan vom Myy = M, + Hf + y) - — + M, (582
VoL
Mpnii = Mg + H(f = y) + (5.83)
Luc ndm ngang H = H, (5.84)
Luc thing ding Via = Vo, + P (5.85)
Vo = Vo (5.86)

— N&i lyc cia mat cat dinh vom, chan vom dusi tic dung cia lic nim ngang

trai.
Momen udn: ¢ dinh vom M = M, - H.y, (5.87)
VL
o chan vom My = M, + Hof - y) - —— + M, (588
V,L
Mpng = M, + Holf - y9 + — (5.89)
Lyc nam ngang: & dinh vom H = H, ‘ (5.90)
& chan vom Hy, = H, + H, (5.91)
Hpna = H, (5.92)
Luc thang dung: vV = P, (5.93)
g T6 hop nbi luc
- TG hop noi lyc do tinh tai:
Momen udn: Ming = Mgy + Mg + M3 + Mg,
Liuc ngang: Higng = Hgy + Hyp + Hgz + Hyg
Luc thing ding: Ving = Vg + Vip + Vi3 + Vi
Luc doc truc: Nigng = Higngeosp, + Vinsing, (chan vam)

Niing = Higny (& dinh vom).
- Té hgp noi luc do hoat tai:
T6 hop thi nhdt: tAl trong phan bs déu trén toan vom + luc ndm ngang hai bén.
T8 hop thi hai: tdi trong phan bd déu trén toan vom + luc nam ngang phia trdi.
T6 hop thu ba: tdi trong phan bd déu phia trai + Iuc nam ngang phia trai.
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4. Kiém toan ing suit va d§ léch tam
a} ung sudt nén
2N XM

% = At

£ K [g]
Trong ddé:
ZN - téng luc doc truc cha vom;
2M - téng momen udn;
A - dién tich mat cit tinh todn cfia vém;
W, - momen chong uén cua tiét dién;
[6,) — dng sudt chiu nén ding tim cho phép cia khéi xay;
K ~ hé s0 4nh hudng cua tinh déo, tinh theo cdng thic dudi:
e

K=1+ 15 —
y

D6t vdi mat cat chit nhat K < 1,5, véi cdc mit cidt khic K = 1,25
Tinh do léch tam

> M
& = < {e,]
>N

(5.94)

(5.95)

y — khoang cach tu trong tam tist dién dé&n mdp cha tiét dién theo

hudng léch tam;

fe,] — d6 léch tam cho phép, xem bang 5.8
A - dién tich tiét dién.

Bing 5.8
Do léch tam cho phép cia ciu kién chiv nén léch tam
T8 hop tai trong D& léch tam cho phép

T8 hgp chu yéu:

1. Céng vom khdu df via va nhd < 06y

2. Céac két céu khac < Q5y
T8 hdp phu gia va tai trong thi cong:

1 Céng vom khiu dd via, nhd = 07y

2. Cac k&t cdu khac < 06y
Lye déng dat :

1 Céng vom khdu db viia, nhd < 08y

2. K&t cdu khae < 07y
ME ciu chiu lye dby cda tinh tai < 07y
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b} tng sudt kéo uin

SM XN
C{ku: W2+ A

< 16, (5.96)

Trong dé
6,, . ing suit kéo ubn tinh todn (néu 6y, cd tri s6 am thi chua xuat
hién 1ng sudt keéo;
W, - momen chong udn tiét dién;

[6,,] - Ung sudt kéo udn cho phép cia kh6i xay.

5. Kiém toan d¢ On dinh

N
6, = oA £ [6,] ' (5.97
Trong da:
&, - ung suit nén tinh todn;

A — dién tich mat cat

H
N = o (luc doc truc tinh toan) (5.98)

m
H - Lyc ddy ngang tinh todn clha vom;
¢, — g0c kep gitta day cung nua vom v4i dudng nim ngang:

1
cosp, = (5.98)

Vereld)

Vi % - ti sd gita mdi tén vom trén khiu do; ¢ - hé s udn doc, tra bang
5.9 voi chiéu dai tinh todn tra bang 5.10.
D6l véi viec nghiém todn &n dinh cla cdu kién chiu nén léch tam, khi dng suit
kéo 1on hon tri s6 cho phép 13 1, > 05 y thi ¢ phai nhan v&i hé s6 4.
LEI L()
p = 1-015 (E—B)(T—-Oﬁ);

Trong do
> M
i, = ——.  la d6 léch tam tinh todn,
2 N
y — khoang cach tu trong tam tiét dién d&n canh cua tiét dién theo
hugng léch tdm khi ti€t dién khong phai 1d chi nhat, can cu

L'!
vio — tif bang trén tra duoc — tugng dng va thay vao.

Ty h,,
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Bdng 5.10
Chitn dai uén doc tinh todn cia ciu kién 1,

K&t cdu Hinh ‘thic lién k8t hai diu cdu kign Chifu dai tihh toén
Hai dfu ngam 05 |
Mt déu ngam, mbdt diu khop
Cot thing khéng di déng 07 1
Hai dfu déu & khdp khéng di ding 101
M6t dfu ngam, mét déu ty do 201
vom 3 khdp 0585
vbm vém 2 kndp - 0548
Vam khéng khdp 0,365
Chi thich : | - chibu dai gida cac didm g6 cua cdu kign

S - chifu dai dudng truc vom.

Il. TINH TOAN THAN VA BE CONG VOM

1. Tinh todn than cOng

Viée nghiém toin Ung sufit cia tudng than cSng phii xét dén ba t8 hgp tai
trong sau day:

1. Tinh tai;

2. Tinh tai + hoat tai toan vom va lyc ddy ngang mot bén;

3. Tinh tai + hoat tadi n¥a vom vA luc diy ngang modt bén.

Nghiém todn dng suét cha than efng:

1. Ung suft nén:

ZP XM
% = A + WS [6,]K
1
2. Ung sudt kéo udn:
ZM P
Ou = W2 - A < [a’l-:u:I

(néu 6,, cd tri s6 am thi ching t chua xudt hién dng sudt kéo)
3. D6 léch tam:
> M
e, = < [e
° = T p ol

Trong dad:
2P - téng luc théng ding;
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[e,] — do léch tam cho phép (xem bang 5.8)
— cac ky higu khac nhu trén.
Nghiem todn luc cat:

(5.99)
Trong dd:
6; - Ung suit cat,;
Q - luc cdt tdc la lyc ddy ngang & chan vom;
[o’j} - ting sudt cat true ti€p cho phép;
f — hé s6 ma sat sau khi xét dén hé s an toan, vai td hgp chu yéu
la 0,4, vdi cac t6 hgp khdc nhan véi 1,25;
N - lyc doc ctia mat cit tde la lyc thang ding & chan vom.
2. Nghiém toan idng suit day mong
Khi nghiém toin dng suit diy mdng pidi xét dén hai t6 hgp tai trong sau:
1) Tinh taj;

2) Tinh tai + hoat tai toAn vdm vA dng sudt ddy ngang mot bén.
Nghiém toin dng suidt day mong:

> p > M

Umin A + W < [Cf] (5.100]

Nghiém toan d¢ léch tam cia ddy mdng:
> M

%= S le,] (5.101)

Trong do:
B - chiéu rong day mdng (m);
[6] - sde chiu tdi cho phép cha d4t & didy mdng, xem bang 5.11;
[e,] — pham vi han ché& cia d§ léch tam, xem bang 5.12;
Bdng 5.11
Sdc chiu tai chi yeu cia dat diy moéng

a} Ddt dinh
Sic chiu tai cha yéu cia dat dinh  thong thudng (Tlmz)

Ti 86 réng ty nhién Chi =8 [ ctia ddt day méng
cia dit e,
0 0] 0.2 03 04 05 06 07 08 09 10
05 45 44 43 42 40 38 35 31 27
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Tiép bdng 5.11

06 42 41 40 38 a6 34 A 23 21 -
07 37 33 3t 29 27 24 L 6
08 a3 28 | 26 24 23 21 8 6 “
08 32 28 26 | 24 | 22 2 ] 18 16 " 2
10 - 23 2 21 9 L4 6 15 1 © -
1 - - 6 5 “ 13 © T 0 - -
, W, - W
Chit thich : I} = Wmdowo-wénume.wp-giéi fen chdy, od han rhio. I} < 0-

ddt aing . nda ohg 1 0 < | < 05 - dit olng oo, 05 « [| < 10 - déo mém; I > 10 - d€t rft mém.

Sic chiu tai chii yéu cia dit dinh cing

Es (kG/em?) 150 200 250 300 350 400
Suc chiu tai o, 38 46 52 55 58 61 63
1 +e
Véi Es = trong dd Es - m6dun ép co ciia mau dit nguyén dang (kG/cm);

[#

e, - tl 12 16 réng clia miu d4t khi dp luc la 1 kG/em® «_, — hé s6 ép co tuong
Ung véi 4p lue t¥ 1 + 2 kG/em?

Sic chiu tii chu yéu ciia d4t dinh tan tich

Es(kGiom?) 40 60 80 00 120 140 %0 180 200
Sde chiv tdi o, 0 22 25 27 29 31 32 33 34
b) Pdt rivi

Xac dinh d6 chat coa diat roi

D6 chit

Chi tisu ™ R3i rac Chat via Chét
DB chit tudng déi D 020 « D = 033 033 < D < 067 067 « D <1
S8 baa gia khi dim nén tidu chufin 5+ 9 0+ 29 30 + 50
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Bing 5.11 (tiép)
Siic chiu tii chu yéu cua méng dat cat

o e 0 - D& chit
Tén d4t cat B am T Chat Chit via Réi rac

Cét s6i, cat thd | Khong quan hé vé db &m 55 40 20
Cat hat vUa Khéng quan hé véi d& 4m 45 35 15

Trén kho 35 25 0
CAt hat nhd -

DUdi nudc 30 20 -

Trén khd 30 20 -
Cét bt -

Dudi nude 20 0

c) Soi sam
Sic chip tii chi yéu cha méng sdi san
e oy Db chit RS rac Chat vila Chat
Tén dft .
—
D4 cud + 50 80 + 100 00 + 120
D4 dam + 40 50 +80 80 + 100
D4 sdi tron 20 < 40 +7Q 70 + 90
$6i det 20 + 30 30 + 50 50 + 70
d) Dd
Siic chiu tai chu yéu cia mong da
g DG pha
" hoai cua Dang da dam Dang d4 hdc Dang d4 hdc 13n
D& kidn cd . d4
cia déi s
~a

D4 cing (> 300 kGfem®) 150 = 200 200 + 300 > 400
D4 mém {50 - 300 kG/em®) 80 + 120 00 + 150 150 + 300
Dt rdt mém (< 50 kG/om?) 40 = 80 60 = 100 80 + 120
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3, Nghiém toan sy 6n dinh 14t va trugt cia diy mong
a) Tinh todn &n dinh chéng ku

modmen gid E M,

© ‘momenlat ~ ¥ M, z K (5.102)

Trong dd:
K, - he s6 8n dinh chéng lat tinh todn;
ZMX - mbémen ching lat;
EMY - momen lit;
[K,- hé s6 6n dinh chéng 14t va trugt yéu cdu, xem bang 5.13.

Bdng 5.12
Pham vi han ché cta do lech tam coa hop luc mong mé tru chu cong
Trudng hop dat téi trong Didu kién cla mong D& léch tAm cua We Ghi chd
(Tru cdu) e, < 01/ D&l véi ry (mé) caa
M3 (try) chi chiu tac Méng khéng phai da » cdu vdm, diém tac dung
- . M cd ! .
dung cua tinh tai (M8 cau) o, < 075 7 coa hdp lc phdi gan
vd tm day méng.
Méng khdng phai da e, = F
MG ftry) chi chiu t8 hop Mong dis. "“‘:‘9 do 8, = 12¢
. ] uong dbi
tai trong phy gia tiong thap Try xdy dung trén
Méng da Chéc e, < 15 I “ mmg da, khi thida man
yéu chu cuong do va
Déng dét cép | 8, = 217 én dinh thi d6 ldch 1am
cda hep We khéng han
t f 7
M3 (try) chiu Ic déng Dong dat cdp S < W ché.
aét Déng dét cép i e, < 12° |
Dang dit cdp IV e, < P
W LM
Chu thich: p = 4 &, = trong dé: p — ban kinh 16i cla mat day mong

A
tru (mé): W - momen chéng ufn caa tiét dién; A - dién tich tiét dién mdng; e, -
do léech tam cGa di€ém tac dung hgp luc véi trong tam caa ddy mong; 2M va N -
momen cla ldc nim ngang va luc thing dung ldy d6i véi trong tam cia ddy mdng

va lyc thang ding tac dung tai ddy mong.
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Bdng 5.13
He so0 dn dinh chdong Iat va chéng trygt

Cac trudng hdp tai trong Tinh &n dinh Hé s8 Bn dinh
T8 hogp chu yéu Chéng It 15
Chéng truot 13
Té hop phy Chéng l4at, truot 13
Téi trong thi céng Chéng I&t, trugt 12
Tae dung cia ljc dong dit Chéng I4t, trugt ih

b) Tinh todn 6n dink chéng truot

> Prf

K, = = z [KJ] (5.103)

Trong dd:
K. — hé s6 dn dinh chéng trugt tinh todn;
2P - ngoai lyc thing ding téc dung trén mdng;
f - hé s6 ma sit gita ddy mong va d&t nén, xem bang 5.14;
H - téng cdc luc ddy ngang;
K. - hé s8 8n dinh chdng trugt yéu cdu xem bang 5.13

Bang 5.14
H¢ s§ ma sat gita khii xay va dat day méng
Tén d4t Hé s& ma sat f

Déo mém 025
DAt sét

Déc cdng, nda khé _ 0,30
A s#t, 4 sét nhe 030
D&t c4t 040
DAt dam, cubi 050
P4 cdng 080
DA mém 030

B. Vi DU TINH TOAN

1. S& liéu tinh toan
Tdi trong Hinh todn: Oto truc sau 13T, xe XB-80 khau do tinh L, = 4m, chiéu

1
cao mii tén vom f, = 1,33m, ti 56 ;= 5 , chiéu cao dip dat H = 39m.
O

210



2. Vanh vom (mit cit khong déi)

Vat liéu xay dung: vanh vom bing da mac 300, [6,] = 14kG/cm? XAy

viia
25, than vom va mdng vom dung da phién méac 300, véi 6] = 8kG/cm? xay
vita 50.
Dung trong vat liéu: gﬂdfﬁm dusng
Khéi xay y, = 2,2T/m3. : ":T A1 ,  Did 3
| iy
Vat ligu ddp than vom y, = 1,9T/m® 5 ’i:l '—4‘”{::‘*
. " | [ o) X
D4t dap trén vom y, = 1,8T/m’ : 48 oo Ik,
. . . ! e,'f\'/a =
Gdc néi ma sat caa dat o, = 30° !: il 32 al =
G, . ah b R e 7
Day mdng la ddt cat thé chat via ddei |+-p o1 % 1| '3
= 4,0kG/cm?. Céc kich thuéc khac P ;
xem hinh 5.21. hadl
Hinh 5.21

Kich thudc két cdu vom
a) Kich thudc vanh vom

Chiéu day vanh vom tinh theo cong thic

t=137\J ? 6

Trong do: R, = o= = 0,5416 x 4 = 2,16m
251:\@0
400
t = 1,37 2’16+T + 6 = 34cm

Ldy t = 35 cm. Tra bang (5.9) duge: sinp, = 0,923, cosp, = 0,385.
Khdu do tinh toan L = L, + t sinp, = 4 + 0,35 x 0,923 = 4,32m
Ban kinh tinh t.osin:

N L

" 2sing,

= 0,6416L = 0,5416 x 4,32 = 2,34m.

Chiéu cao mii tén vom tinh todn:

f = R(1 - cosp,) = 2,34 (1 - 0,385) = 1,44m.
b) Tinh todn tdi trong bén ngodi
+) A luc thing ding cia tinh tdi:
Cudng do dit dip & dinh vom

q = 7nH
trong dc: vy = L8(t/m> ; H = 390m

q =7H =18 x 39 = 7,02 T/m’

Hiéu cuong d6 gitta chan vom va dinh vom

t

N L t 0,175
@ = }fz( 2  2co

0,385

8]

) = 1,9(144+0175————) = 2,21T/m?
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Trong lugng ban thin cta vanh vom:
Q3 = 92 = vt = 2,2 x 0,36 = 0,77T/m.
+) Lyc ddy ngang cie tinh tdi & dinh vom:

(8]

qQ = e, = ylHtg2(45°—%) =

(¥

3 5
= 18 x 39 x tg2(45°*§)= 2,34T/m?.

+)} A luc thing diung ctia hogt tdi:

- Do 6td 13t (trong lugng tryuc sau):
a = 55 + 7,8tg30° = 10,003m < toadn chiéu rong

b = 02 + 7,8tg30° = 4,703m
- 26 = 26 = 0,552T/m?
P = "0b 7 10,003 x 4,708 m
~ Xe XB - 80:
a = 32 + 78g30° = 7,7m; b = 1,4 + 7,8tg30° = 509m
2 G -
40 )
p = b - TTx59 0,88T/m~.

Trong vi du nay chi tinh todn v&i tai trong 6 to d€ giam bot khéi lugng tinh
toan. Khi thist k& thuc t& vAn cdn nghiém lai voi xe banh XB-80.

+) A luc ném ngang cua hoat tdi:
30°
e, = 0,552 x tg2(45°—7) = 0,184T/m>
¢) Tinh noi luc
+) Taém dan hoi
Tra bang (5.7) duge:
Y, = 021507 R = 021507 x 2,34 = 0,om
+ Chuyén vi:
R 2 K,R?
dy = KEl—‘I ; Oy = %(K2R2+Kl%§); by = ];’}I
Tra bang (5.9) dude:
K, = 2,35% K, = 1,531, K, = 0,0819; K3 = 0,821
2,352 x 2,34 _ 5,60

Ou = EI T EI
2,34 5 0,352 1,08
= + =
8, I (0,0819x2,34 1,531 x 12) &
s . 0821 .5 _ 105
» = TR A% TR
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+ Céc Iluc chuyén vi ciia cac hinh thic tdi trong

R® = 12,8 R' = 30.
x) Téng hop noi hic
- Téng hop néi luc do tinh tdi
_ Mat cédt Dinh vdm Chén vom
Téi trong
M H M H V
D4t ddp trén vom g, 0.853 n702 1278 702 15,163
Dt ddp & ng vom g, 0048 0442 0073 0442 1326
Trong Wugng ban than vanh
vOm qy 0078 1404 0,114 1404 2118
Ap Ilyc dat hai bén q, -0.198 1434 0,543 1935 o
Téng hop 0587 14,982 0776 1613 18,607
— Téng hop néi luc do hoat tdi
Mit cdt A + C
Tai trong :
Cinh vom Chan vom
A H M H '
Tai trong thdng ddng 0067 0920 0100 0920 1192
Tai trong ndm ngang 0,016 013 -0,043 0152 0
Cong 0,051 1033 0057 0.768 1192
A+D
Mat cit -
Dinh vom Chan vdm trat Chan vom phai
Tai trong M H M H v M H v
Tai trong thang ding 0067 | 0820 0,100 0.820 1192 0,100 0920 1192
Tai trong ndm ngang 0008 | 0056 | -0091 | 0209 | -0030 | 0048 | 0056 0030
Cang 0059 | 0878 | 0009 0071 162 0,148 0976 1122
i
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) B +D
T Mat ot
Oinh vdm Chan vém trai Chén vom phai
Tai trong M H M H v M H v
Tdi trong thdng ding 0334 0,461 -0031 0461 0,931 0133 0,461 0,261
Tdi trong ndm ngang 0,008 0,056 0091 -0,209 -0030 0,048 0,056 0,056
Céng 0326 0577 0122 0,252 0,501 0181 0.517 C23

- +) Nghiém toén néi Ilyc va d¢ lech tam
~ Nghién todn ung sudt do tinh tdi

Pinh vom:

N = 14,982T; M = 0,687T.m

. %N +E M _ 14,982 0,687 x 6

a A W 0,35 0,352

= 42,81 + 33,656 = 7646T/m? = 7,646kG/cm?
Chén vom: N = Hcosp, + Vsing,,

= 11,613 x 0,385 + 18,607 x 0,923 = 21,645T

M = 0,776Tm

. 2N +ZM _ 21645 0776 x 6

a A W 0,35 0,352

= 61,84 + 30,00 = 99,85T/m’ = 9 ,985kG/cm?
- Ung sudt do hogt téi
Khi tinh todn wng sudt do hoat tai phai dya vio ba t§ hop tai trong did néu
trong bang trén vA phan biét tinh todn Ung suit clia mat cit va ldy dng sudt bAt

loi nhét d& cong vai dng sust do tinh tai. Trong vi dy nay chon néi lyc (A + D)
dé tinh toan.

Dinh vom: N =H=0976T;, M = 0,059 x 6
EN+EM 0,976 0,069 x 6 _
% = 74 W 035 0,352

2,79 + 2,89 = 568T/m* = 0,568kG/cm>
Chdn vom phdi:
N = Hcosp, + Vsinp, =

0,976 x 0,385 + 1,222 x 0,923 = 1,504T.
= 0,148Tm

=1
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2N N 2M 504 0148 x 6

% = TA w0385 (35

— 4997 + 7,249 = 11,546T/m’> = 1,155kG/cm”.
- Nghiém toan ung sudt do tinh tdi + hoat tdi
Dink vom: 6, = 7,646 + 0568 = 8§214kGlem® < [6,] = 14kG/em’
Chan vom: 6, = 9,985 + 1,155 = 11,140kG/em’ < [6) = 14kG/em’
- Nghi¢m todn dé léch tam do tink tdi va hogt tdi
D6 léch tam 16n nhdt & dinh vom:

Lk

> M
0,667 + 0,059
TSN 14982+ 0976 0047Tm < 06Y

e

0,35
= 0,6 x 5 = 0,105m

D6 léch tdm ldn nhat & chan vom:
M om6+0M8,
© = TN T 2le45+1504 0 B =

0,35
= (,6 x 5 = 0,105m

+) Nghiém todn do on dinh :
Nghiém toan dé dn dinh do tinh tai

: . N
Pinh vom . 6, = go_A < [6,)

H = N = 14,982T
A =1x 03 = 0,35m’
1, = 0,368 = 0,360,R = 0,36 x 1,176 x 2,34 = 0,99m

E 999 2,83 4 né =1
b =08 ~ 0 T EmmeS
N 14,982 5 5
6, = oA = 1x03 — 42 8Tim* = 4,28kG/em
o N
Chan vom 6, = ;R < [6,)
H = 11,613T
1 1
cosp, = = = 0,8319
f.2 1.2
1+ 4(1) 1+ 4(5)
H 11,613 '
= 13,96T
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%= A= Tx035 " 39,89T/m”> = 3,989kG/cm’

3. Tinh toan mo

Tinh todn tudng mo

Tutng md phai tinh todn véi ba t§ hgp tai trong. Trong thi du nay chi tinh
toan vdi t8 hyp tai trong thd hai gfm tinh tadi + hoat tai toan vom + luc day
ngang mot bén.

a) Npoai luc véa momen dii véi diém C (xem hinh 5.21).

Tinh &gt

g?. o_ P 0 30°
eq = Hy (45 —2) yi = 1,8 x 545 x tg2(45 —7)
= 1,8 x 545 x 0,577% = 327T/m’.

e = ylHdtg2(45“~%)

1,8 x 7,58 x 0,577% = 4,54T/m®

1 1
By = 5leq + e x H = (327 + 454) x 214 = 836T

e, tdc dung cach di€ém C mot khodng cdch:

214 454+2x327 2,14 x 11,08
3 ° 327+454  3,0x 781

Lyc ddy ngang do tai trong 6t6 gy ra rdt nhd, cd th€ bd qua.

= 1,0Im

b) Nghiém todn df lEch tdm v ng sudt cia twong
Dudi téc dung ctia tnh téi:
2P = 226 + 4,72 + 11,06 + 1456 + 2,75 + 1,52 + 18607 = 42377
2M = 2776 + 1,84 + 8§73 + 253 + 346 + 081 + 844 + 756 = 36,33Tm
Dudi téc dung cha tinh téi + hogt tdi toan vom va luc dfy ngang mét bén:
P = 2P + 0+ 1,222 = 4237 + 0 + 1,222 = 4359T
2M' = oM + 0 - 0,04 = 36,33 + 0 - 0,04 = 36,29Tm

Do léch tam e:

- = 0,95 - 083 = 0,12m

Sp 2 4859
B 1,9
< [e] = 0,5 3 = 0,56 x 5 = 0,475m

Mémen léch tam M.
M, = 2Pe = 4359 x 0,12 = 523Tm
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yO0- = BHO — 40T X 8460 - ¥l % 221 Ze = A 960 =H 80 = W | UBUS onj ueyd | ueq low BueBu Agp om
LIgA
0G4 = 9440 - L0T X EIOU — pL1 X L0981 20981 = A g% = H QL0 = W | ugyd oM upud
! 3 m ) 3 I 3 N m
aonmoxMxmm_ egt = 22 x g8k x 60 & d
pp'g = 101 x 9E'6 gg'g = vz x (bSY + a,mvw b3
. gl + & Yoyt _ : | . ‘
ove = 60+ St RE £ g crz = 72 x 890 x (g5 + 0D & 5
£51 + Z x v 890 !
Bl yuil
. . 2+ #Z . \ . _ . .
£52 = ?mi ge + % — % Im.lvm_: gyl = 22T x 280 % (e + o i
02 X 2+ vE 2E0 !
£48 = 6.0 % 90U 90U = @1 X 861 x &€ =
y e ; \ .
pEL = h _mﬁm 1898 Im_wvmme gLy = 81 x 60 % (89 + 5T ¢ %
G'Z + 2 +89E 6D b
842 = B0 + SELYEE Ah._wom.m 92z = 8l % 890 x (5’2 + 51 g td
g5l x 2 + 92 890 l
(1) om eobu ps WL ua| an| reoBu 2o

{wl) O wap 19a 19p of webu ena LG
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Tinh toén néi luc 6 day tudong mo-

. L EP. M. 4359 523x6
e T A TR or

= 2294 + 869 = 31,68T/m? = 3163kG/em? < [6,] = 8kG/em?
b?ng sufit kéo uédn :

M BT YT e

i = Ty, A T g1 19x1
8,69 - 22,94 = -14,25 T/m?® = ~1,425kG/cm?
{ddu "-" ching td khoéng xudt hién dng sudt kéo).
¢) Nghiém todn luc cidt & mi mé (ché ndi voi vanh vom)
% = ‘2‘ |
Q = H = 11613 + 0,976 = 12,5897 (luc ddy ngang & chan vom)
A - dién tich cit = (32+EB~X 13’5) x 100 = 472 x 100cm?
60,5
5 = % = Eﬁ’i——% =2,6TkG/om® < [6] + %i

0,4(18,607 + 1,222) x 1000
47,2 x 100

Md md dung d4 xay vita 100, dng suit kéo truc tié€p cho phép 51 = 1,1 kG/em?.

= L1 +

= 11+ 1,68 = 2,78kG/em>.

4. Tinh mong
a) Ngoai luc va mémen ddi véi dicm O
eq = Hig( 45“~52‘3)y1 = 3,27T/m’..

S y|Hdtg2(45”—522) = 1,8 x 858 x 05772 = 5,15T/m?

1
Eq = 5(3_.27 + 5158 x 3,14 = 13227

Khodng cach tit diém dat cua Eq dén di€m O
3,14 5,15+ 2 x 327
3 X7 327+515
M,cq = 13,22 x 145 = 19,17Tm.

b} Nghiém todn 46 léch tam va irng sudt & ddy méng

= 1,45m

+) Dudi tic dung ctia tinh tdi:
2P = 226 + 472 + 1106 + 145 + 2,75 + 1,52
+ 546 + 528 + 18,607 = 53,107T.

ZM, = 3,67 + 382 + 1315 + 3,10 + 4,57 + 1,52
+ 1997 + 1,09 + 340 = 59,83Tm.
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Do léch

trong d6: W
sudt nho:

tAm e,

<

le,] =

59,83
53,107

0,75 = 0,7 x 04 = 0,30m

= 1,2 - 1,13 = 0,07m

— mémen khang uén cha tiét dién tuong Ung voi mép ddy mdng c6 ing

W =

(=1l

x 1,0 x 24

A - dién tich cia mat cét ddy mdng, A = 1,0 x 24
P - ban kinh I6i cla tist dien day be mong,

= — = (}4m.
£=
Momen ciia ngoai Ivc ddi vii diém
Loai ngoai e |Tén ngoai Iyc| Te s ngoai e (T) Mémen cta ngoai luc dBi vdi diém O' (Tm)
P 1(U.bs 210 F 27X 155 + n ]
1 226 B om e T W) =36
. P v I EX2E
2 7 MAT X Taesvam T 04) =382
P, 106 106079 + 04) = 1315
P 032 Z'l4+2><20+ - ap
. us ¥ (5 Zwagp 98 =3
P 7 U068 Z X Z1’ F 153 413 457
Tinh tai 5 278 275(3 % " am v 188 ) =4
. _
Ps 152 152 x (5 % 08 + 0.4) = 152
E, 1322 1322 x 145 = 07
P, 758 x 04 x 18 = 546 546 x 02 = 100
Py 240 x 1x 22 =528 | 528 x 12 = 634
M = 0776
Phén lve H = 161 18607 x 214 - N6 x 307 - 0776 = 34
chan vom Vo= 18,-60? :
Lyc nim M = 018
ngang mat | ran ie H = 0976 1222 x 214 - 0976 x 307 - OM8 — 0529
bén chin vom V = 1222

+) Dudi téc dung cia tinh tdi + hoat tdi trén ioan vom + Iiic ngang mot bén :

2P = P + 0 + 1,222 =
M =

M, + 0 + 0529 = 5983 + 0 - 0,529

53,107 + 0 + 1,222 =

it

54,3297
59,30Tm
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D6 léch tam e :

_ E_E Mo 24 59,30
2T S p T 2 54329

=12 - 1098 = 01lm

Momen léch tam M, :

226

M, = 2Pe, = 54329 x 0,11 = 5981Tm
Tinh toan dng suft day mdng:

= +
w 1x24 1 % 2’42

S M. 54329 5981x6
= =5t

arrlax

~ 2263 + 623 = 2886T/m> = 2,886kG/em’< [6] = 4kG/em’
>p M. 54329 5981 x6

Omin = — % — o

min A W T 1x24 1x24

= 92263 - 623 = 164 T/m* = 1,64kG/em’ < [0] = 4kG/em®
(khéng xuft hién dng sudt keéo)
c) Nghiém todn 6n dinh chéng lit v chéng trugt cia ddy mong
+ Tinh todn &n dinh chéng lat.
Momen chéng 4t .
DM, = 3,67 + 3,82 + 1315 + 3,10 + 4,57 + 1,52
+ 1,00 + 6,34 + 19,17 + 18,647
x 2,14 + 1,222 + 2,14 = 10220 Tm.
Mémen lat '
ZM, = 11,613 x 3,07 + 0,776 + 0,976
x 3,07 + 0,148 = 39,62Tm
Hé 56 8n dinh chéng lat :

>M, 10220
k, = E—M—y = 3062 = 2,57 > 1,5 (an toan)

+ Tinh toén 6n dinh chéng trugt :
_ 2 Pf
- H

K, > K]

Trong do :

f - hé s6 ma s4t, ddy mong la dat cat ly f = 04
H - hic diy ngang & chan vom, bang 12,589T

[KJ - hé s6 6n dinh chéng trugt yéu cdu, bang 1,3.

_ 2Pf 54,320 x 04
Ke = "7 = 12580

=173 > 1,3



5.5. MONG, KHE PHONG LUN VA LOP PHONG NUGC CUA CONG
1. Mong cong

Sy kién c6, 6n dinh va lau bén cha mong la diéu kién tit yéu dé€ bao dam cho
k&t cfiu xay dung trén nd bén lau, chéc chén. Phai can cd vao difu kién thuy van,
dia chét, vAt lieu va tinh hinh thi cong d& chon dung ki€u mdng hop ly.

Cé thé phan logi méng theo mdy chech sau:

a) Phin loai theo vt liéu xdy dung, chia thanh:

+ Moéng da : Thuong ding di lat xay vita xi mang. Cudng do dd khong nén
nhé hon 250. Loai mong ndy dung {t xi mang nén duge st dung phé bién & nhing
noi sén d4, tuy nhién viéc x4y lat tén cong va tinh toAn kh8i kém.

+ Méng gach : Dung & nhimg dia phuong thigu da, nén dung gach nric 100
tré 1én. :

+ Moéng bétong : Tinh toan khéi tuong d6i t6t vA cd th€ co gidi hoa thi cong.
Thutng dimng bétong méc 100, d€ tist kism xi méang cd th€ cho them 16 + 20% da
hoc, déng thdi o6 th€ diung bé tong cd cuding d6 khac nhau d nhing chd yéu céu
chiu luc khéc nhau.

+ Méng beétong c6t thép = Voi nhitng mdng chiu dé vong tuong déi 1én thuong
dung méng béténg cbt thép véi mac bétdng tu 150 trd lén.

b) Phin logi theo kit cdu, gém cd :

+ Mong dac : Thudng 13 mdng chi nhat, cd th€ thu nhan tii trong iudng dsi
16n — kich thuéc thudng l&y theo kich thude cia két cdu bén trén,

+ Méng don doéc (hodc mong cét} : La mdng x4y dung trén cdc tru ds, thich
hop khi cudng dd cia mdng tuong déi cao : '

+ Mbong lién hop.

c¢) Phén logi theo ditu kién lam viéc dudi tdc dung cia tdi trong, chia thanh :

+ Méng cing : do cutng dd khang kéo clua vAt liéu lam mdng tuong d6i thédp
nén khi chiu tai khong xét dén kha nang chiu uén, Vi vay thudng lam bang céc vét
litu nhu dd, gach, bé tong. ] .

+ Mong mem : C6 khd nang bién dang dudi tdc dung cia tai trong. Ngoai
mong bé téng cft thép ed khi con dat truc ti€p trén nén thién nhién hoac trén 16p
dém cat soi (tde 1a cOng khong méng).

Né&u c6ng thudng xuyén cd nudc, hodc khi nuée dang trudc cong kha cao.. thi
khong nén ding loai cng khong cd méng ma nén ding céc loai méng cing.

Chiéu sfu chon méng phai phit hgp céc yéu cdu sau :

- Khi méng dit trén nén da phai phd bd 16p d4 phong héa. Khi I6p da phong
héa khé day khé pha bd cing cd thé dat truc tisp l1én l6p do.
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- Phai cd l6p bao hé ddy mdng dé chéng xdi.
- Khi dudi day mdng 1a lap dft mém cd thé chén mdng sau dé dat mdéng truc
tiép lén lop d4t t6t ho#ic gia cf 16p dat mém yéu dé ting cudng da.

~ V6i cong trén suon déc thi didy mong nén lam theo ki€u bac cdp, ti s6 chidu
cao trén chiu dai cia cip khdéng nén nhd hon 1 : 2.

- O nhing noi khong bi x6i mon (trit nhitng ché nén thién nhién 12 d4) thi
ddy mdng cua cdu c6ng nén dat dudi mat nén thién nhien hoac dusi day séng it
nhédt 14 lm.

Co nhiéu bién phdp gia c6 lop dbt mém yéu trude khi xiy dung mdng céng
nhu lam coc cat, dém cdt hoac déng coc gb, coc tre, coc bé téng.

Coc cit duge sit dung dé gia cf d4t bot, dbt 4 sét, dit bun va d4t sét mém
yéu bio hoa. Kinh nghiém cho thiy dung coc vo6i hodic coc v6i cdt, do sau khi hut
nude trong dit, thé€ tich coc voi tang lén trén gdp hai ldn nén ham Ivong nude va
d6 réng clia ddt déu gidm, cudng do6 tang lén 1 =+ 2 lan, do ép co giam 3 + 4
ldn so v6i mdng khong gia cd. Phuong phdp lam coc cat di giéi thidu trong [14].

Chidu sAu ldp dit gia cf (tdc 1a chiéu dai coc cdt) thudng ldy bing 1,5 = 2
ldn chiéu rong mdng. S6 lugng coc cat xdc dinh theo edng thuie

_ Q
n =5 (5.104)

Trong d6 : n - s6 coc cat cén thist :

1

wO - dién tich mit cAt ngang méi coc (mz), wl = %dz véi d — dudng

kinh binh qudn ectia coc ;

¥

W - dién tich toan by mat cit ngang cln bs tri coc (m?) :

. Ae
Q = 1+eF {6.105)
Vai e —ti 16 16 rfng cia nén thién nhién ;

F={@+ 2mb + 2m) dién tich nén c4n gia of coc (@, b - chibu dai va
chiéu rong mong, m = 0,1b nhung khéng nhé hon 05m);

Ae = e - ¢, ¢ - tl 16 16 réng cta nén dat sau khi gia cf, thuong
lay ¢ tir 0,6 + 0,8.

Thudng b8 tri coc cat theo hinh tam gide, nhu hinh 5.22.
Khoang cach giita cac coc L tinh theo cong thdc :

4
L = 0g52aY =1 ° (5.106
- Ae -106) d
2
8|
Coc gb va coc tre 1a mot phuong phdp gia c§ don gian » c N

d€ lam va r4t ¢ hiu qua. Thudng ding coc tre hoac coc gb !
(dutng kinh > 10cm) ddng vao nén d4t dén mét dd sau nhit £
dinh d&€ giam bt dé rbng, tang d6 chat cia dit, do dd tang
sic chiu tdi cia nén mong. Phuong phap tinh toan coc tre

Hinh 522
(coc gd) cling tuong ty nhu viéc tinh todn coc cat. i S

Bd tri coc cit.

228



S6 lugng coc tre {coc gB) céin thist ¢d th€ xdc dinh theo cdng thic (5.104). Theo
kinh nghiém khi Ung suft tinh todn ctia nén dit nhd hon 2,5kG/cm?® va dung coc
$ 12 + 14 cm thi khoang ciach gita cdc coc thudng ldy bang 0,5m - Chiéu dai coc
thuong dung 1a 2,5 + 4,0 m va phai ddng sadu hon myc nufe ngam.

Lap dém cat (hoac lop dém da dam, s6i san dam chat) 14 mot bién phap gia
¢ nén mong don gian d& lam va kinh t& nén duge s dung rdt phé bién.

Kich thuéc lop dém cdt chit nhat cd thé tinh theo coéng thae :
A=a+2h,
B=b+2h, (5.107)
Trong dé
A, B - chidu dai va chiéu rong clGa lop dém cdt, (m} ;
a, b — chidu dai va chiéu réng cia mong cdng (m) ;
h, - chiéu day Iép dém cat, thudng 1a 1 + 3m ;
Chiéu day h cd th& xdc dinh tir didu kién dudi day :
oy < lol (5.108)
Trong dé :
[6] - stc chiu tdi cho phép cla mdng dit mém yé&u (Tm?)
Oy — sic chiu tii clia ddy lop dém cat (soi gan), ddi vdi modng chi
nhat cd thé tinh theo edng thic :

abd
oy = 1 + v, (5.109)

ab+hs(a+b+§hs)

Trong dd

y, — dung trong cla cét soi, khi d dudi muc nude ngim phai tri di
" lyc déy cta nuée (T/m?) ;
¢ - sdc chiu tai cia mat diay mdng (T/m?).

Sau khi gia c6 bing 16p dém cat vAn sinh ra moét do lan nh&t dinh do su ép
co cha ban than lop cat va do lin cia nén dit mém y&u. Tuy nhién khi chiu day lép
dém cat bang (1 + 1,5) chibu rong l6p mdng thi d6 lin nay khong 16n, cd thé bd qua.

Cit dong lam 16p dém nén dung loai cit thd hoac cat trung, ham lugng sét
khong duge qud 5%, ham lugng ddt bot khdéng qua 25%.

2. Khe phong lin

O cdc ché phén doan cua két cffu cOng déu phai bd tri khe phong lin d€ dé
phong bi ndit gy do lin khéng déu.

Véi than cong e cach 3 + 6 m phai 1am mot khe phong lin. B6 trl cu thé
ra sac phai can ci vao dia chdt ddy mong va chiéu cao nén dutng ma dinh. Khi
chit dait thay d8i, chiu siu chén mdng khong giéng nhau hodc 4p lue gay ra
trén nén d&t thay d8i nhiu, ché tiép gidp giita nén dao va nén dép v.v. déu phai
bé tri khe phong lan. Khe phong lin phai lam trén toan by mat cit voi chiéu rong
2 + 3cm.
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Véi c6ng tron hodac cfng dat trén
nén da thi khong cdn lam khe phdng
lin.

Quét nhys 2 /opp Khe phong lin dugc chén bang tdm

dém g6 td&m nhua hosic chén biang dit
sét bén ngoai boc 15cm vita xi méng

Y Vo T L W |
LTI TS VILTTETFEA

D ﬁ cat ti 16 1 : 3.
SR dnch
" Cang khong meing - waP Oy 3 )
, N céngbomaaidvdy 3+ 1LOp phong nudc
05t et des 0 LI LI

VA% %Y A ULWN
AT FTLTTA " Wl AT

Lép phong nuéc cia ofng tron bé tong
ot thép duoc thi odng theo hinh v& 5.23.

W Ché ndi gitta cdc doan &ng dugc
. chén bang sgi day tdm nhya dudng bén

Hinh 5.23 ngoai boc bing gidy ddu hodc bao tai
Lop phong nuéc ciha cOng tron bétdong cSt thép t&m nhua dudng (rdong 15 + 20cm).

' F
Coﬁ_g o m.:;f{g

5.6. TINH TOAN TUONG CANH KIEU CHU BAT

Tuong tu nhu tudng chin dit, cdc clta c6ng cd tudng cAnh cing chiu dp luc
clia nén d4t dip do dé phai dua trén nguyén ly tuong chin dat dé tinh toan.

Tuong canh chit bat chiu tdc dung cia luc diy Ep thdng géc véi tudng (hinh 5.24).

1 2
E, = 3 yHu, (5.110)
R
I
4
H_‘l
Hinh 5.24 Hinh 5.25
Luc diy cioa dit dip n®n dudng. So dd tinh todn tudong canh
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cos’(p — a)

trong do : By = (5.111)
(o + S)sin(e —
L+ ." sin(p + d)sin(p — €) ]2

2
cos“acos(x + 6)[ cos(a + B)cos(a — £)

Vai ¢ — Goc n6i ma sit cia dét;
e — gdc nyhiéng cha bé mat dit ddp so v6i mit nam ngang;
a - goc kep gila lung tudng voi mit thang ding;

§ - goc ma sat ngoai giila hong tuing va d4t dip, thudng & = 5;—

H
Khoang cach tit di€m dat lyc dén chan tutng e = -

Do chifu cao tudng cinh clia cita cOng thay d8i nén anh hudng d&n chiéu day
ciia tudng. D& d& tinh toan phai chia tudng canh thanh mot s6 doan v méi doan
tinh v6i chiu cao trung binh. :

Khi nghiém toan cutmg do vi do 8n dinh ctia tudng cdnh clia céng phai tién
hanh nhu sau: 1) tinh dng suft mat cAt ¢ dinh vd mdng tudng cénh; 2) tinh 4p
lyc dit 3 day mdng tudng cénb; 3) tinh h¢ s8 8n dinh trugt cua tudng canh theo
d4t diy mong; tinh hé s8 dn dinh chéng lat. Viec tinh toin duge tién hanh theo so
43 v& & hinh 5.25.

1. Tinh toén idng sudt d mit cit dinh mong tuéng canh (mat it 1-1)

Moémen ubn : M, = Ei; = Pia; + Psas - Pra, - Pgag.

Lyc thdng ding : N,= P, + P, -Ps + Py

. N, M

Ung sudt : & = 'A—l + W—i (6.112)
Trong do : A, - dién tich tiét dién tudng cdnh

W, — momen chfng ubn cia tiét dién day.

2. Nghiém toan ing sufit tuong canh cia dit 6 day mong tuong cnh (tiét dién II-II)

Momen uén : M, = E,e; + Pyb; — Psbg - Pob; - Pyby — Psby
Luc thing ding : N, = P, + P+ Py+ P -Ps + Py

, N, M,

Ungsxlxﬁt: 6=_K,2—iﬁ’;

Trong dd : A, - dién tich ddy mdng tudng cénh

W, - momen ching ubn caa tiét dién ddy mdng tudng canh.

3. Nghiém toan h¢ so On dinh chéng trugt cia tudng chnh
N,f

K = — (5.113)
E,

Trong 46 : £ — hé s6 ma sat gida diy moéng va dit.
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4. Nghiém toan hé s6 dn dinh chong lat:

K 2 PG 5114
= "Eg, 5.114)
Trong dé : P, - cdc luc thdng ding do tinh tai cGa tudng canh.

C

1

- khoang cdch tit trong tam cla cic lyc thdng ding dén mép

truéc cla ddy mong.

Vi du tinh todn

1. 86 liéu thiét ké.

Géc léch cta tudng canh : 30° ; chiéu rong dinh tudng b = 0,4m ; chiéu cao
H = 1,5m, dé doc lung tudng 4 : 1.

Vat lidu : Miac da : 300 ; méc vita : 25 ; dung trong clia khéi xdy y, = 2,3Th:n3 :
dung trong chia d&t y, = 1L8T/m> ; géc n6i ma st cla ddt p = 35°

Mong dit trén lop cit trung [0} = 3,5kG/em?

Taluy nén du@ng 1:1,5.

2. Tinh todn noi luc :

Tutng cénh chii bt chiu lyc ddy E; cia dit dép nén duong thing géc voi

tudng nhu hinh (6.25).

tgp = 0,7 p = 35°
tge = 0,25 a = 14°02
tge = 0,3334 e = 18926

1 1 .o
5= zp = 5 367 = 1786

cos’(p — a)

2
cosacos(a — 5){ 1+ .d sin(p + d)sin(e — £) :|

cos{a + &)cos(a — £)

cos?(35° - 14°02")

35° in(35° + 17°30")sin(35° — 18°26’
cos?14°02"cos  14°02' + —5-) [1 + sin( i~ Jsin( )
cos( 14°02' + —2~) cos(14°02’ — 18°26")

cos*(20°58")

sin(52°30")sin(16°34’) ]2

c08%14°02°c0s31°32" X [1 +'\[
cos(31932")cos(—4"24")
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0,93379)°
= ©, ) = 0,473

2
(,79335 x 0,028513
0,85234 x 0,99705

c0s214°02°c0s31932" x [1 +\/

1 1
E, = Ey(,Hz,ua =5 %18 x 15° x 1,0 x 0,473 = 0,958T
L H ! 1,5 0,5
el - 3 - 5 X ] - 1 m
Tinh toan cac lfc thing dilng cia twong canh
Tén lye P(T) a {m} b {m) ¢ {m}
1
P, 2104 + 078) x 15 x 10 x 23 = 204 0085 0,085 0505
1
P, 2 X038 x 15 x 18 x 10 = 051 -0263 -0.263 0853
Py 02 x 15 x 10 x 18 = 054 049 108
P, 06 x 118 x 10 x 23 = 163 059
1
P, 3 % 04 x 04 x 1g18°26" x 23 = 0062 0257 0,333
1
Py 7 % 038 x 038 x tg18°26' x 18 = 0043 -0263 0,853
1
P, 5 * 058 x 058 x 1g18°26' x 18 = 0, 0397 0987
t 2
E, = 5 X L8 x 21 x 1,0 x 0,473 = L8777
!
92 = -é- X 2,1 = 0,7111

I. Nghiém todn tng suit 0 mit cit dinh méng caa tudng canh (mat cat I-I

hinh 5.25) :

M, = 0,958 x 0,50 + 2,04 x 0,085 - 0,062 x 0,257
- 0,513 x 0,263 - 0,043 x 0,263 = 0,490Tm.

Ny =P+ P, -Ps + Pg = 204 + 0513 - 0062 + 0,043 = 2534T
N M 2,534 0,490
"a="A_liﬁr_l=1>207811 ’ = 325 + 4,83
! ! ’ 5 X 0,78 x 1,0

0, = 8,08T/m’ = 0,808kG/em’ < [0,] = 6kG/om?
Oy = 1,58T/m* = 0,158kG/em? < [6,] = 0,8kG/em?.
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2. Nghiém todn dng suft & ddy mdng cia tudng cinh (mat cit II - 1T hinh 5.25) :
M, = 1,877 x 0,7 + 2,04 x 0,085 - 0,062 x 0,257 -
- 0,513 x 0,263 - 0,64 x 0,49 - 0,101 x 0,397 = 1,032Tm
N, =P, + P, + P, + P, - Ps
= 2,06 + 0513 + 0,54 + 0,101 + 1,63 - 0,062 = 4,762T

B
e = ﬁ;=4,_7§§ = 021Tm > 0756-— 0,148m

w
Khi dé léch tam clha hgp luc tdc dung trén tudng canh e > P = y chi tinh

Ung sufit nén trén nén dit trong khu vyc chiu nén. D&i véi dng sudt nén cia day
mong ti6t dién chit nhat thi tinh theo cbng thic : .

2> P

3Bx (5.115)

g =

Trong do : '

B - canh dai cia mdng thing gdc véi hudng léch tam;

x - khodng céch ti di€m tdc dung hop luc d&n canh chiu nén cia mdng
B M

X == - =— = 059 - 0217 = 0,3Tm
2 2 P
2P - hop lyc thdng géc vdi mat ddy mong
P 4,762
6 = 22 P __ 2x4 = 7,21 T/m?

3Bx 3 x 1,18 x 0,373
= 0,721 kG/em? < [6] = 3,6kG/em®.
3. Nghiém todn hé s§ 8n dinh trugt :
Nof 4,762 x 0,40

K= g =" igmg - L5 <K = 1,3
4. Nghiém todn hé s§ dn dinh lat.
2P
K= B,

2PC;, = 2,04 x 0,505 + 0513 x 0,853 + 0,54 x 1,08 +
+ 1,63 x 0,59 - 0,062 x 0,333 + 0,101 x 0,987 = 3,091Tm

EPiCi 3,001
K="ge “Tamix07" 235 > [Kl =

Vai [K1 - hé s6 8n dinh chéng lat.
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CHUONGVI

TiNH TOAN KET CAU CAU BAN MO NHE

Chuong nay dugc gi6i thiéu théng qua thi du tinh todn cy th€ dudi day:
(Phén 1y thuyét tinh tosn tham khic muc 5.3)

Cac s0 liéu tinh toan

Céu c6 nhip 5m va chiéu cao trén subi 1a 3m.

Chiéu rong ciia nén dudng: 12m. Kh8 cdu 12 G8 o6 hai duting ngudi di, méi
dutng réng 0,756m.

Hoat tai thist k& o6 to HI18, xe bdnh HEK 80
Csu thi6t k& theo ki6u cfu ban mé nhe lip ghép ki€u Slovinski (Hinh 6.1).

Dé bao dam dudng vao cu duge ém thuén, hai ddu céu duge bf trl cdc tAm
bétong c6t thép qia do. Nén dip sau m& dip bing d&t thoat nudc tdt.

6.1. TiINH KET CAU NHIP
Tac dung cia tinh tai
Dua theo cic két cfiu tuong ty ldy chiéu day t4m be tong mit cdu h = 29 cm.
Nhip tinh toén: '
I = lo + h = 500 + 029 = 529 m
'Tinh #ai trén Im° bé.n mat céu la:

Bé téng nhua: 0,05 x 24 = 0,120 t/m’
Lép bao ve béténg lusi thép: 0,04 x 24 = 0,100 t/m?
Lép phong nudc: 0,01 x 1,5 = 0,015 t/m’
Lép vita xi mang: 0,02 x 24 = 0,048 t/m?
T4m béténg cOt thép: 029 x 25 = 0,725 t/m*
Cong: q = 1,008 t/m?
Tinh tai trén lm?® cua phién lip ghép & bién cd g chén bénh:
1,73 5
q = 15—0 = 1,153 t/m



Mt cit ngang
rzoa

75

725

| X
.l___”_ IR, AR T e
N e
I

"l

750 —
rose 225

Nhin Trén xuing
(khang co thank giang )
A-A

Mét chinh Mét caf doc

30—t

H

. Hinh 6.1. Cdu ban lap ghép ki€u Slovinski
1. TAm ban qui do; 2. Lp phong nuéc; 3. Thanh ch6ng; 4. Tdm dém; 5. Tdm c6 mong
ghép voi cic khe cia thanh giing; 6. Ban @ 1ip ghép dudng kinh 25mm; 7. M6i n6i
lap ghép; 8. Giang tren; 9. Giing nghicng; 10. Mong trong khe ranh cia giang; 11. Tdm
c6 mong ghép vdi cic khe ranh cia mong; 12. Ranh ban nguyét duong kinh 6em.
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Hée s6 vuot tai cha tinh tai: n = 1,2.

Mémen udn & giita nhip:

o 5,297

O phién gida: M, = 1,008 x 1,2 x 3 = 423 tm/m

. 5,29°

O phién bién: M, = 1,153 x 1,2 x 5 = 4,84 tm/m,

Luc cit & gdi:
, U 5,29
Cuia phién giiia: Qq = 1,008 x 1,2 x 5 = 3,20 t/m
, . . 5,29

Cla phlér; bién: Qq = 1,163 x 1,2 = 5 = 3,63 t/m.

Tac dung cua hoat tai
Can cd vao gida thi€t xem cdc
tdm béténg cia két cdu nhip lién két
khép v6i nhau, thi khi tadi trong tac lp:f
dung & trong tam cha ti6t dién ngang i v i ez
o o f 22!

ciia mot phién & giita nao dé s& duge td—-l A, B8/ D) E
phan bd trén ba cfiu kién cua két cdu ¥s Y, ¥
nhip theo quy luat phan bd hinh tam -
giac (hinh 6.2). V&i phién bién thi tai Y
trong tac dung & tam cla nd sé phéan A 8 C D E f‘*‘{ t dﬂ .
b6 trén hai phién (hinh 6.2b) SRS

Khi tinh todn t&t cA cdc hoat tai
thing dding phan b6 theo tdm cua

cdc phién cua tAm mat clu theo &t gipp 6.2 So dé phan b6 tai trong tap trung
don bdy. trong tdm c6 cdc phién bétong lien ket khop
Su phan b8 cta tai trong tap trung
don vi P = 1 trén titng phién cia két
ciu nhip, tri¥ cdc phién & bién, duge b. P& tinh cho pohién bién
tién hanh theo dudng phan b§ tam gisc (hinh 6.2a). Khi vi trl tdi trong & trén tAm
ctia phién N1, tai trong dugc phan phéi trén ba phign ty 16 vdi tung d6 clha dudng
phan bs dudi tdm cia cac phién tuong dng véi ty 18 cta tai trong don vi P = 1.

a. D& tinh cho phién & gilia

Tit diéu kién caAn bing trong lugng ta cd:
' y + 2y, =P =1
Tit diéu kién tuong ty (xem hinh 6.2a):
B 0,50
Y2 = 150 N1
S S
1 + 2x0,333

= 0,333y,

Do do: ¥y, = = 0,60

237



v y; = 0,333 x 0,60 = 0,20.

Tai trong tap trung don vi P = 1 tdc dung & t4m cua phién bién duge phan
b6 trén hai phién va tung do cia dudng phan bs tai trong dudi tdm clia cac phién
dugc ldy nhu hinh 6.2b.

Véi phién d bién:
Yi=y1 +y =060+ 020 = 0,80
Trong do:
¥y = 0,60 - tung d0 cta dudng phan bs tai trong dudi tdm cua phién giita
trong hé& ba phién.

0,20 - tung d¢ cla dudng phéin b6 tAi trong dudi tam cia phién tha
ba khéng ndm trong hé cta hai phién khi tinh toan phién bién duge
bi€u thi béng dudng dit nét trén hinh 6.2b,

V6i phién thd hai ké ti phién bién:

¥2

y,z = y2 = 0,20
Tdi trong 6 t0

Khi tinh toan két cfiu nhip tai trong 6t ducge phan b8 doc theo nhip theo tai

trong tdong duong, cdn theo hudng ngang thi phan b8 biing cdch dat céc 6t6 tieu
chudn trong vi tri bat Igi d€ tinh ké&t ciu.

Tai trong tuong duong clia mot doan 6t6 khi nhip tinh todn 1 = 529m duge
xdc dinh bang cdch ndi suy céc s8 liéu cho trong bang:

- V6i moémen udn & gida nhip:

, = 6,63 - (6,53 - 587)0,29 = 634 t/m.
- Véi luc cit § gbi: '

p, = 806 — (8,06 - 6,93)0,2% = 7,73 t/m.
Heé s8 vugt tAi coa t6 hop tai trong co ban n = 14.
Hé s6 dong: '

1 + = 1,3-03 izgg——1289~13
( #)"'7 !X45_5_: R

Cac so d6 b8 trl tai trong 6td d€ tinh todn ké&t cfu nhip cia phién mat cdu
sat bién vé ¢ hinh 6.3a, cia phin mat cfu & giita vé & hinh 6.3b

Hoat tai dugc phén b6 theo nguyén téc don bdy.
Khi vi tri doan 6t6 & gin mép phén xe chay (hinh 6.3a):

125 Pa Pa
p = Ea x E £ 0,833—2’"
25 85 . Py
P = (T35 * 150)3 = 078 o
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Khi vi tri doan 6t6 & giita phdn xe ¥

75 800 75
chay (hinh 6.3b): 50 1050
—-m-;: :90?% IND 190 o Ja’f
40, Py Pa 217 =[]
pp=(1+ =) = 1,267 25 3
( 150) 2 2 ot !2; 65 35-__2_;25 65 g5 lae
2
110 Pa Pa I T T o - B
P2 = ‘15—0 X ? = 0,7335 « x\)‘{ﬂ,? ! 4+

Tai trong tdac dung trén phién mat
cdu chiu tadi 16n nhdt duge xdc dinh

Fa LB Pa
bang cach cdong céc tich cta tri s§ tinh b Lz < | g 3
todn p; nhan véi tung d6 tuong dng cta 40 10 40 I
- 1o 150 50
dudng phan b6 tai trong. | 4' P p; T l
g 1 Q i 1 1 ] L
Véi phién mat cdu sat bién ~_ ~WN=g =0,2 ~
’ ' S ?%%/
(hinh 6.3a): NP g
1=
Poien = P1¥1 + P2y, = Hinh 6.3

So dd dat tai trong 6t6 d€ tinh két cdu nhip

P p i :
(0,833 x 0,8+ 0,733 x 0,2) — = 0,813 — a. Véi phi€n mat cu sat bien;
B 2 b. V6i phién mat ciu 6 gitta.
V6i phién mat cdu ¢ giita

(hinh 6.3b):

Ps
Pyn = [P1Y1+ (02 PY)Y2| 5 =

Pa P Pa
[1,267 x 0,6 + (0,733 + 0,733) 0,2] 3 = L0545 > pye, = 0813 .

Vi vay tai trong 6t6 sé dugc tinh todn véi phién mat ciu & gita.
Momen udn & gitta nhip trén 1m rdng cia phién mat cau: I

M - RAFm P 1,4x1,3x1,054x 634 x520° T
a= T p  Pgtag = 15x2x8 = Shev.
Luc cit & gbi:
n(l + u) 1 1,4 x 1,3 x 1,054 x 7,73 x 5,29
Q=" Pgaag = THx2x2 # 15,00 ¢.

Tai trong cia xe banh
Tai trong tuong duong cta mot xe bédnh dé tinh momen uén & giita nhip cia
nhip tinh todn 5,29m:

p, = 16,64 - (16,64 - 16,00)0,29 = 16,45 t/m
dé tinh luc bi cit & géi:

p, = 20,50 - (20,50 - 18,67)0,29 = 19,97 t/m.
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Hé s6 vuot tai cia t6 hgp tai trong Y

—» 80 190 80"
cd bdin n = 14 r_f: P
2 F3
Khi tai trong cua xe banh phan bé A 270
. . i A . 0¥ o 150 (|0
trén hai phién sat bién (hinh 6.4a) thi il B Ml—« |
— 2
sy phan bé cuia tai trong nay lén tam |1 7 ~]az L T T 1o
cia cdc phién la: y‘=:a,3 oy ey
p, = E % & = 0733_1?5 15 (=150 wr=- 150 = 75 f=—o
7150 & 2 e . UI“]] P M 5
b 2 2
40 Pk gl Pk 4 R
e i i — = f—
P2 = 150 * 3 = B%%73 i E R PR _|
. - s .~ s L L | 1 v Il [+] | [+] J
Khi tai trong ¢ gita phdn xe N 1%=0Z 706 7]
chay (hinh 6.4b): “*\/
FUFRI, g0y R 7
Pk '
Pr="13 Hinh 64. So d6 tiac dung cta tai trong xe
banh HK80 dé tinh két cdu nhip
30 Px Pk . > A=
P, = = = =02 — . a. Phi€n ma u ién,
2 = 150 2 0,2 3 Phi€n mat cau & bie

b. Phi€n mat cau ¢ giia .
Tai trong tinh toan cia phién mat

cdu ¢ bién (hinh 6.4a):
, s Pk Pk
Phien = P1¥Y 1t P2y, = (0,733 X 0,8 + 0,267 x 0,2)5 = 0,639—2— _
Tai trong. tinh todn cta phién mat cdu & giita (hinh 6.4b):

Pk Pk
pgifla =My +p2y2 = (1 x 0,6 +0,2 x 032)?': 0’64_2" =~ Pbien -

Do dé tri s6 tinh todn cua tai trong xe banh ctia tit ca céc phién bétong mat
duong thuc t& la giéng nhau.

Momen uén ¢ gita nhip trén 1m chiéu rong cta phién mat dudng:

n ¥ 1,1 x0,64 x 16,45 x 5,29
My = § Pygia g = 15X 2x 8 = 1351 tm.
Luc ngang & géi:
n 1 1,1 x0,64 x 16,45 x 5,29
Qu = § Pgita g = 156x2x2 = 1230 &

Tai trong cia by hanh

Phén 16 ngudi di (rong 0,25m) dugc bS tri trén cdc phién doéc lap (rong 0,5m)
dat trén phién bién ctia mat cdu xe chay (xem hinh- 6.1)

Tai trong cia bo hanh trén 16 p, = 300 kg/m® - Hé s6 vugt tai n = 1,4

Mémen uén & giita nhip do tai trong cia bd hanh & phién bién cia ban mat
cdu trén Im chiéu rong:
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Mo < by, ppn y 2 05x08x14x529 0.49 o
P T Ty 8 158 = 0,49 tm .

Lue cat & g6i do tai trong cha bd hanh & phi€n bién cia ban mit cdu tinh
trén 1m chidu rong.

bb pbn

wt 290 0 x1ax>® _ 038
Q=5 g = 15 < UexLAxTgm =038t

Céde Juc sinh ra trong cdc phién cta bin mat cfu duge tdm tit & bang 6.1

Bdng 6.1
Momen va hic cit trong cac phién lip ghép cia mit c3a
Tai trong M&men udn & gida nhip (trn) tye cédt & gfi (1)
Phién gida Phién bign Phién gidia Phi€n bién

Tinh tai 423 484 . 320 366
Ote Hig 14,19 193" 1309 010"
B§ hanh - 049 038
Xe banh HK80 13,51 13.51 12,40 1240
Tinh t4 + H18 + bd hanh 1842 6.26 629 14,14
Tinh t& + HK80 1764 18,35 15,60 6,06

* Moémen va luc cdt do tdi trong o6t6 duge xdic dinh ty 1¢ theo tdi trong tinh
toan tdc dung d cdac phién bién.

Pa
2
Cac tri s6 tinh todn sé la M = 1842 tm va Q@ = 16,29 t.

Chon tiét dién cAc phién ban mit chu

Cac phién ban mat clu duge tinh todn vdi cuding dé udn & trang thai gidi han
dau tién.

Cét thép ding ludi thép han béng thép tiét dién cd go loai CTH vdi
R, = 2100 kg/cm?, dudng kinh 22mm, d; = 24 cm, f = 3,8 cm’. Béténg mac 200
cd R = 97 kg!cmz.

Lap béténg bdo hd. & = 2ctn,do dd:

Cor

¥

. d, 24 '
a=5+§=2+—2-=3,2cm

h, =h-a =29 - 32 = 25,8cm.
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C6t thép coiu tgo trong ving chiu nén ciia béténg khong tinh.

M 18,42
A, = —— = > = 0,286
bhiR, 100 x 258 x 97

Tra bang duge a« = 0,345 va ti6t dién cft thép cdn thiét 1a:

Ry 97
Fa = abh, o~ = 0,345 X 100 x 26,8 x o= v = 42,7 cm?:
a

Trén 1m chiéu rong cia phi€n bétong mat céu ldy 11 thanh & 22mm
véi F, = 3,8 x 11 = 41,8 cm? (nho hon Iugng c6t thép tinh todn 1a 2%, cho phép).
Cdt thép cdu tao ldy 4®8mm trén 1m dai.
Ki€m tra diéu kién:
22’ < x < 0,55 h,

Ta cd: 2a’ = 2(2 + I—ég) = 54 cm.

Trong daé:

1,4 em - dubng kinh dy kién cia c8t thép phia trén
Xx = ah, = 0,345 x 25,8 = 89cm
0,06h, = 0,55 x 258 = 14,7 em
54 <« 8,9 < 14,7

(Diéu kién trén day duoc bdo dim).

Xét dén sy cdn thiét phai vin chuyén cdc phién bétong ldp ghép nén khi xac
dinh tiét dién cta cot thép phia trén phai ldy he s6 dong k = 1,2.

12 5,29%
My = nkq, 3 = 1,2x12x0,725 5 = 3,65 tm.
Dung c6t thép cd g ®12mm, d, = 1,35 em, f = 1,13 cm?.
d 1,35
h, = h-38-— = 29,0 - 2,0 - == = 26,32 cm.
M 365000
A, — = 0,0545.

" bh2R, 100 x 26,322 x 97
Tra bang duge @ = 0,0565 va tiét dién cft thép ss la:

R, 97
s _ v 2 2
F’', = abh, R, 0,0565 x 100 x 26,32 x 2100 6,86 cm
Liy 6 & 12 mm tiét dién oS go véi F', = 1,13 x 6 = 6,78 cm?.
C8t thép cdu tac 4y thép CT; 86 lugng 4 thanh ¢ 8mm trén 1m dai.
Tinh cudng d6 do tdc dung clia ung sudt chinh:

Ochinh = b.Z = Rchinh



Trong do:
Q = 16290 kg - lyc cit do tai trong tinh toan;
b = 100 cm - chiéu rong tinh toan cia phién bétong;

8,5
7 = ho—g = 258~~~ = 21,55 cm - canh tay don cia néi ngdu luc.

i 16290 5
Ta co: m = 7,65 < 9,0 kg/em?,

do d6 khong cén cot thép dai va c6t thép xién. Trén hinh 6.5 1a chi ti&t viée b6
tri c6t thép cho mét phién bétong lap ghép.

L6 déneo mé’ 912 2‘,22@
Fd M-r ‘{;f i l:fjﬂ' /-r;fﬁ 33
/ e lip ghep #22 295 ) 6
|15 4 /@ )‘D 2p. . ;g,!f/__?‘o*S .éci/g_f;?@
T = — e _
S R LS 4

S N 25x23 t2cm
::(}gl_. '- \ 264
f J AY 560

|

=]
1

B

in

b \é) F .I = izfji @
10 ao 1-550 10—}o H?_L
ll‘-.
5 | RS

-
=
—_—

Fa
AN ) LY

3 5 /

- \é \}D \ 526 — @f i 8/_'_ BE—

Mt bing cit thep phis dioi Mst bing coF thep phid rén

&

—t-,ng’_‘s e — /]

Hinh 6.5
BG6 tri c6t thép cia mot phién mat ciu & giita

Kiém tra d) vong do hoat tai

a. Do tdi trong tinh cua banh sau 6t6 vuot tdi J vi tri bdt loi:

P 12
P, = 1,054—2al = 1,054 x - = 6,32t
Paa

f,

_ P 2 2
* = 24 x 08E, 1" ~ )

Trong do:
a = 1845 cm,
E, = 08 x 2 x 10° kglem?,
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1= T2 =" 13 - 3,05 x 10° cm? khéng tinh cét thép;
6,32 x 10° x 184,5 5 5
f, = 3 (3 x 529 — 4 x 184,69 = 0,70 cm;
24 x 0,8 x 2 x 107 x 3,05 x 10
0,70 1 1
f, = —=1 =21«

a = 5,29 755 200"
b, Do dp luc cta tdi trong banh xe tinh trén mét phién dam:

. Pk 20
Pl = 0645 = 0,64 x 5 = 64¢;
f, = __ Pk a, (312 — 4a?) + a, (31° — 4a3)
k 24><0,8Eh1[1 1) 82 az}'
Trong da: a; = 84,5 em; a;, = 204,5 cm.
6,4 x 10°
f, =

b4
24 x 0,8 x 2 x 10° x 3,05 x 10°

x [84,5(3_ x 5292 — 4 x 84,5%) + 204,5 x (3 x 529* — 4 x 204,52)] =1,13cm

Qo bz 1 L
k'™ 5290 ° 522 400

bDa véng do tai trgng tinh:
c 5 qbt? 5 x 10,08 x 1,5 x 529% 0.316

= = = y cm,
© 3847 08E,I 384 x0,8x2x10° x 3,05x 10°

Vi f, + f, = 0316+ 1,130 = 1,45 < 1,5 nén khi ch& tgo cac phién ddm khong

can b6 tri thém c6t thép dé nang cfu khi xay dung

: : Pe
Tinh m6i ndi mong ngam - a) :

=]
¥762

Kich thuéc cta dién tich truyén tai |\"Q
trong ti banh xe HK80 1én tdm khi banh xe P e * el

Ly 15 -
& vi tri bat lgi nhat (hinh 6.6): L s
a = 20+ 2 x 12 = 44 cm 3/ f
b = 80 + 2 x 12 = 104 cm. S &
Tai trong ti mdt banh xe truyén trén i j *
phién dam khong chiu tai la: ' f 457 3
np 1,1 x 20 -
k Jd X
p’k = -**2*— Y = T‘O,Q = 2,2m.

Hinh 0.6. So d0 tinh todn mdi ndi ngam
a. Tac dung tai trong HK 80
b. Mat ci! ngang m&i néi ngam

Tai trong nay truyén qua mdi néi ngam
trén mot chidu dai A = 120 cm bang khoang

ciach gilta cdc true tai trong.
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Ung suét tiép trong tiét dién gidta cia ngam c6 chiéu cao 8 =7 + 4 = 11cm:

Ung suét néa cta vita mac 150 trong m&i ndi ngam khi chiéu rong ctia ngam
vy =4 cm:

6.2. TINH MO NHE

Dic diém ctia cAu ban méd nhe cta Slovinski la sy thay déi hinh hoc cia né. Su on
dinh ctia cAu loai nay duge dam bao bing cach ngam chit titng mé vao dit cia nén dap
¢6 x6t dén bién dang dan héi va bién dang déo ctia dat day mong dan dén sy thay déi co
ban diéu kién 1am viéc cia m6 so véi md ctia cAu thong thudng.

Sy lam viée ctua két cAu khi tai trong tac dung 6 mot bén la truong hop bat lgi
nhat. .

Tt so db (hinh 6.7) ta thdy cac ap lyc ngang cua dét Z E, can bing nhau, con tai
trong ngang khong dugc cin bang 1a luc ngang Ey do hoat tai giy ra.

Luc nay truyén qua két cau nhip va cac thanh chéng sinh ra ap lyc ngang trén dat
ctia nén d4p duge xem nhu phan bd theo hinh parabon. Tri so cua ap lyc ngang E, nay
duge xac dinh la tri s§ cia ap lyc ngang truyén qua két cAu nhip vdi gia thiét co su
quay cua mo nhe xung quanh day méng.

Trong m& phia nén dép chiu tac dung ctia hoat tai, dudi tac dung cia ap lyc ngang
> E xuit hién momen uén M, ;. Ap luc clia nén dip cua phan mg dudi tim cua thanh

chéng 1a tai trong anh hudng dén tri s6 cia mémen udn & géi Myg. Do 1éch tam ctia goi
d3 két ciu nhip (C,) va d6 léch tam cta day mong (Cy) so véi dudng tim mo lam xuét
hién cac mémen uén M, trong ddu trén va dau duédi ctia md, ngude dau véi mémen do
cac luc ndm ngang gay ra M, (C, va C, xem hinh 6.7).

IC: va

% Mee B I
' T P _ __g_k_ B
E, IEE*E, c ¢ ZE=E*Ey Eo  ZEEYE E. Ml

Hinh 6.7
So dé lam viée cia m& cdu khi tai trong tac dung 6 mot bén

Tri s6 cia M, cai tiét dién gita cta tudng md nhe la:
M, =05(C,Y.P+Cy) R).
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Trong dd:
>p — Téng cac luc thdng ding truyén qua gdi cia két cdu nhip;
>r - Phan lyc gbi & diy mdng.
Sd dé tinh toan thuc t&€ md nhe nhu sau:
S bd xac dinh kich thudc tliing mé va xdc dinh céc luc tinh todn véi gid thiét
la hoat tai tac dung trén lang tru truct va trén két cdu nhip.
Tinh cdc luc ndm ngang tdc dung trén tudng mdé dudc xem nhu mot tdm ban
thiang ding lién k&t khép v6i hai g6i 1a két cAu nhip va thanh chdng.
S0 d6 tinh todn v8 ¢ hinh 6.7
Néu cé bd tri cic bAn qua dd trén dudng vao cdu thi gidm Ap lyc ngang do
hoat tai giy ra o tudng mé va do do gidm momen do hoat tai.

Viéc tinh ung sudt téng cong cén duge tién hanh cd xét dén tdc dung dbng thoi
cia luc nén thing ding va mémen tinh todn.

Sau d6 cAn tinh toan tudng mé dudi tic dung cia luc thing ding cé xét dén
uén trong mat phdng cia nd nhu la mot ddm trén nén dan héi.

Vi hai tugng canh cta md nhe lién két toan khdi vdi phin mé & gita nén trong
tinh todn cdn ldy toan b4 chidu dai nhu & hinh 6.8.

Vi mé nhe 13 moét ddm hep va dai nén vigc tinh todn nd duge tién hanh theo
hé sd nén.

H 2
EHILHINANS I HIY

Hinh 6.8. So db lam viéc cia md nhe thco uén
1. Hoat tai; 2. Trong ludng két cfu nhip; 3. Thanh chéng va dat phia trén

Trong trudng hgp nay déu tién x4c dinh hé s6 bi&n dang dan héi « theo

cong thuc:
4
R V2
“ = ¥ 4El
Trong dd: k ~ Hé sb nén;

b - Chidu rong cia mdng;
E - Mbtdun dan héi cha vat litu mé nhe;

1 - Moémen quan tinh clia ti&t dién giia cha mé.
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Sau dd tinh chidu dai cua song dan héi hoac 1a hai nita budc gong,

2
2L = —

=

Néu 2L < L,,trong d6 L, - chiéu dai thyc t€ cla tudng mé thi tigp tuc tinh
todn theo cong thiuc cia didm dai vo han trén nén dan haj Néu 2L > L, thi tudng
mé dugde tinh toan nhu d4m ngén trén nén dan hdi va trong trudng hop dé moémen
udn trong tudng mé duge xac dinh bing cach s dung cac bang ham lugng gisc
hyperbol. Khi tinh todn phai xem xét cdc so dd dat tdi khac nhau: khéng cg hoat
tai, ed 6td, xe xich hoac xe bsnh.

Can cd vao moémen uén tinh toan duge ma xic dinh Ung sufit trong tist dién
cla tudng mé khi bi uén theo mat phdng cda ng.

Sau d6 xdc dinh tdng suit trong cac thanh chéng phia dudi.

Trong trudng hgp cén thiét phai tinh todn uén cuc b ctia mé theo mit phing
nam ngang nhu la mot k&t cgu lién tuc géi trén cdc thanh chéng.

Viéc tinh todn dugc két thic bang viéc tinh ng sudt téng cong do tac dung
cha cdc lue thaing ding va lye nim ngang lén tudng véi cdc t8 hgp luc tuogng tdng.

Sau d6 thi xdc dinh ap lyc lén dat G4 cO Xét toi tinh dan héi cia mong
va md.
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CAC PHU LUC

e PHY LUC 1 (Chuong 1)
LUONG MUA NGAY UNG VO
TAN SUAT THET KE

ePHY LYC 2 {Chuong V)
CAC HAM $O HYPERBOLIC VA
HAM SO LUONG GIAC DUNG BE
TiNH TOAN MO NHE

e PHY LUC 3 (Chuong V)
CAC BANG DUNG Df TINH TOAN
KET CAU CONG



Phu luc 1
LUONG MUA NGAY UNG VOl TAN SUAT THIET KE Hp

H, dng v& t&n sullt p %

Tén tram
1 2 4 0 28 50
1 2 3 i 5 6 7
Lang Sdn 2850 2070 1900 B40 1335 1040
Thét Khé 2855 2300 2050 685 1310 130,0
Na S4m 1950 1740 1550 1290 1020 820
Hdu Ling 200 1884 66,0 1383 i 903
Diém He 187.0 B85 520 129,2 050 asp
Phé Binh Gia 2075 1920 78,0 1550 1290 050
L&ée Binh 2142 640 1750 150,0 1228 1000
Thanh Mdi 630 1545 50 1325 58 99,0
Cac Béng 150 1390 1335 1230 0o 950
T4 Sa 2050 1880 1725 1500 1250 020
Tirh Tic 2960 2620 2280 1840 10 080
Bao Lac %50 %3, 6 0 1230 010 79,0
Tring Khanh 2610 2405 2170 1880 1505 130
Cuang Yén 2265 207.3 1800 635 1355 s
Ha Lang 2235 2060 960 %7.0 20 1205
Bdc Can 2360 2145 930 w45 1320 035
Chg B6n 2720 2385 2260 1620 1220 930
Chg M& 2150 2020 1900 700 H70 1250
Ba BS 10,0 790 57,0 495 1290 07,5
Chg R& 975 1795 %623 o0 155 850
Thai Nguyén 180 3770 3382 2800 2150 1550
Ch¢ Chu 5360 4370 3240 2130 1330 06,6
V& Nhai 5133 4313 3443 2440 w60 1260
Dai Tu 2820 2600 2380 2050 1640 1230
Phin M& 3460 3220 2092 2610 2180 750
Son La 2055 1810 156,2 52 955 830
Van Yé&n 060 1820 668 50 195 84,0
Lai Chéu 2710 2490 2860 1940 1575 1250
Phong Thé 2180 1930 1856 1836 1360 o
Mudng T3 4250 3680 3080 2360 705 1240
Sinh HE 2120 1990 1868 B30 80 1260
Dién Bién Phy 1630 570 B0 1400 1260 M5
Nghia L& 3035 266,0 2300 1815 665 035
Lao Cai 1880 765 63,6 146,0 1240 020
C6c San 05 o %00 M50 1265 10,2
Bic Ha %20 1345 1272 ns0 02,0 870
Bat Sat 2245 2230 2200 2215 1925 B85
Cam Hudng %00 1504 1398 1267 095 924
Muing Khuodng 830 1880 1530 1320 030 883
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Phy luc 1 (Hép theo)

1 2 3 4 5 5 7
Ph8 Mdi 1860 1780 60,0 1825 1210 013
Sa Pa 4075 3680 377 2740 2133 1580
Yén Bai 410 3520 2892 214.0 1550 1220
NA Ri | 2770 AB70 3930 280,0 1760 1010
T8 Hidu 3210 2880 2528 2n0 %10 16,0
Bao Ha 2730 24290 210 1740 1340 1000
Luc An Chau 300,0 2796 2590 2260 1870 16,0
Thic Ba 3070 2720 2385 1940 152,0 ngo
Pha Tho 4210 2765 3340 2720 2025 1380
viat T 2090 W60 1815 810 1360 00
Thanh Ba 2345 2195 2028 1760 K65 1210
La Ph8 210 1985 1800 1670 1435 19,0
Phir Ninh 1860 1780 608 158,0 - -
Pht Ho 210 2005 186.0 45,0 135,0 130
Ha Béc
An Chiu 297,0 2680 2440 2120 1730 1360
Vist Yén 2995 2640 2315 1860 4.0 #30
Yén Liang 2430 227,0 2080 780 430 10956
Cha 270 2345 2020 158,0 12,0 780
TU sdn 2020 2320 2045 1720 1337 1020
Gia Ludng 3230 2950 2680 2290 1830 1380
Bd Ha 2880 2520 2050 700 290 99,0
Yén Thé 2340 2090 85,0 1540 1240 010
Ld Vén 3650 3180 2555 88,0 1340 1080
T&n Yan 2540 2258 1950 %10 1260 ¥0,0
Bic Ninh 2240 2050 1878 610 1330 070
Phi Lang Thudng 2670 2410 2190 1830 70 1o
Hoa Binh 2745 2555 2380 2100 785 1490
Ch¢ Bd 2080 1980 15,0 780 1525 1300
Ludng Son 3020 2810 2620 2320 06,0 640
Chi Na . 3673 3260 300,0 2562 - -
Tan Lac 3780 3340 2980 2365 - -
Sufi Rat 3135 2805 2527 2040 - -
Ha N&i 3165 2830 2510 2050 1541 mo
Béch Thio 3220 2905 2540 2220 755 1310
Céng Chinh 3280 2860 2510 2010 570 1400
Thach Th&t 5445 4510 3500 2415 157.0 =10
Mé Chén 257,0 2360 2100 1895 800 1350
G868 Ding 4220 3715 3218 2505 1635 520
Ha Déng 2766 2514 2260 1800 496 130
Cha 3530 3220 2823 2480 1086 520
Sdn Tay 3460 3040 2385 95,0 650 1340
Quang oai ag4n 3372 2895 2240
Pap Day 2394 2152 1840 60,0 1290 060
Ha Giang 2640 2440 2260 1965 B30 1295
Bic Quang 4420 4100 3953 3310 2770 2260
Vich Tuy 2645 2415 2162 1850 1“6 70
Hoang Su Phi 3700 3210 2760 215 520 1050
Tuydn Quang 3780 3230 2600 020 134,0 020
Chibm Hod 2540 2260 w70 BO0 1280 1050
Ham Yén 2030 1800 763 1590 1382 190
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Phu luc 1
LUONG MUA NGAY UNG VOl TAN SUAT THIET KE Hp

H, ng vdi tAn suft p %

Tén tram
1 2 4 0 28 50
1 2 3 4 5 6 7
Lang Sdn 2850 2070 1900 64,0 1335 04,0
Thét Khé 2855 2300 2050 685 1310 1300
Na S&8m 1950 1740 1550 1290 1020 820
Hdu Ling 2100 1884 %60 1383 m 90,1
Didm He 1870 %85 1520 1292 1050 B50
Phé Binh Gia 2075 1920 780 155,0 1290 1050
Loéc Binh 2142 B4.0 1750 1500 1228 00,0
Thanh Mg B30 54,5 1450 1325 1158 99,0
Cao Bing 150 1390 1335 1230 10,0 95,0
TA Sa 2050 1880 725 1500 1250 1020
Tioh Tuc 2960 2620 2280 1840 1410 080
Bao Lac 65,0 163, 6 o 1230 010 790
Tring Khanh 2610 2405 2170 1880 1505 130
Quéng Yén 2265 2073 10,0 %35 1355 105
Ha Lang 2235 206,0 1960 %70 “20 1205
Béc Can 2360 215 130 %45 1320 035
Cho Dén 2720 2385 2260 1620 1220 930
Cho Mdi 2150 2020 00,0 70,0 u7 o 1260
Ba B& 1900 790 57,0 195 1290 075
Cha R& 975 1795 %23 400 155 850
Théi Nguyén 480 3r7o 3382 2800 2150 1550
Ch¢ Chu 5360 4370 3240 2130 1330 066
V5 Nhai 5133 4313 3443 2440 %60 260
Dai TU 2820 2600 2380 2050 64,0 1230
Phin Ma 3460 3220 2092 2610 2180 750
Son La 20565 1810 156,2 1252 955 830
Van Yén 1960 820 668 150 19,5 94,0
Lai Chau 2710 2490 2860 1940 157.5 1250
Phong Thé 2180 030 18556 %36 1360 mo
Mudng Ta 4250 3680 3080 2360 1705 240
Sinh H& 2120 1990 1868 80 160 1260
Didn Bign Phu 630 1570 150,0 MO0 126,0 ms
Nghia L& 3035 2660 2300 1815 6,5 035
Lao Cai 1880 1765 636 W60 | 1240 020
Cec San 015 710 1600 50 1265 102
Bic Ha 1420 1345 1272 750 020 87,0
Bat Sat 2245 2230 2200 2215 1925 585
Cam Budng 1600 50,4 1398 1267 095 824
MuBng Khuong 1830 680 1530 1320 09,0 883
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Phy luc 1 (tiép theo)

1 2 3 4 5 6 7
Phi M 1860 780 1600 1425 1210 1013
Sa Pa 4075 3680 any 2740 2133 1580
Yén Béi 410 3520 2892 2140 1550 1220
Na Ri | ezr7o 4870 3930 2800 1760 1010
Té Hiéu 3210 2880 2528 210 %10 160
Bao Ha 2730 2420 2140 1740 1340 1000
Luc An Chau 3000 2796 259,0 2260 187.0 1460
Thac Ba 3070 2720 2385 1940 1520 19,0
Pha Tho 4410 2765 3340 2720 202.5 1380
Vigt Trl 2090 1960 1815 B1C 136,0 10,0
Tharh Ba 2345 295 2028 1760 46,5 1210
La Ph& 210 1085 1890 %7.0 1435 19,0
Phii Ninh 1860 1780 %98 158,0 - -
Pha H& 2140 2005 1860 150 1390 130
Ha Béc
An Chéu 29790 2680 2440 2120 730 136,0
Vit Yén 2995 2640 2315 86,0 140 130
Yén Ling 2480 2270 2080 78,0 130 1096
Chix 270 2345 2020 1580 120 780
Td son 2020 2320 2045 720 1337 1020
Gia Ludng 3230 2950 268,0 2290 1830 1380
BS Ha 2880 2520 2050 170,0 1290 99,0
Yén Thé 2340 2090 185,0 1540 1240 1010
Ll Van 3650 310 2555 1880 1340 08,0
T&n Yén 2540 2258 850 10 1260 000
BAc Ninh 2240 2050 878 B0 1330 07,0
Phu Lang Thuong 2670 2410 2190 1830 H70 w0
Hoa Binh 2745 2555 2360 2900 1785 490
Chg Bd 2080 080 1850 1780 1525 130,0
Ludng Son 3020 2810 2620 2320 1960 1640
Chi N8 . 3673 3260 3000 2562 - -
Tén Lac 3780 3340 2980 2365 - -
Sufi Rut 3135 2805 2527 2040 - -
Ha N 385 2830 2510 2050 154,1 #o
Bach Thio 3220 2805 2540 2220 755 310
Céng Chinh 3250 2860 2510 2010 1570 1oo
Thach Th&t 5445 4510 3500 245 1570 210
M3 Chén 2870 2360 2100 1895 50,0 1350
C6 Diing 4220 3715 3z18 2505 .| 1935 520
Ha Déng . 2765 2514 2260 10,0 1496 130
Chaid 3530 3220 2823 2480 BBe6 1B20
Son Tay 3460 3040 2385 15,0 %50 1340
Quang oai 3840 3372 2895 2240
Dap Day 2394 2152 1840 600 290 06,0
Ha Giang 2640 2440 2260 1965 1630 1295
Bic Quang 4420 41,0 3953 3310 2770 2260
Vinh Tuy 2645 2415 2162 185.0 186 7o
Hodng Su Phi 3700 ap 2760 215 1520 1050
Tuy#n Quang 3780 3230 2600 1820 1340 020
Chidm Hoé 2540 2260 7o 600 128.0 050
Ham Yén 2030 vop | 763 1590 1382 10
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Phy luyc 1 (tiép theo)

2 3 4 5 6 7
Na Ddn 2510 2210 020 1510 19,2 1010
Ha Duang 3370 3020 2620 2225 - -
Ké Sat 2750 2550 2300 2040 1680 1320
Ninh Giang 2710 2820 2330 2050 710 1380
Kinh Man 2690 2420 2170 1800 1395 040
Nam Sach 401 3520 3025 2400 1800 1360
Kim Thanh 2420 2320 2200 2030 785 49,0
Thanh Ha 2825 2375 2140 1845 1510 1242
Pha Lai 2625 2515 2035 1850 %635 10
Cédm Giang 2760 2540 2320 1980 158,0 190
Hung yén 3no 2840 2563 2200 760 1240
Khoai Chéu 2470 2275 2075 1820 154,0 1280
Kim Déng 2740 2460 2200 1840 1450 12,0
Phu Cu 2600 2400 2100 1850 1484 160
Ban Y&n Nhan 2365 2200 2020 78,0 180 18,0
Théi Binh 3370 3340 2805 2360 1822 1450
Bén Higp 26490 2440 2220 1970 B7.0 1360
Kién Xudng 3210 2910 2635 2270 1870 1550
Déng Nhéng 4510 4050 3500 2820 2100 1560
Tra Linh 3440 3160 2865 2290 2040 610
Phi Puc 2045 1935 1815 660 1480 1260
Hai Phang
Bén Cang 2880 260,0 2320 1980 1583 1250
Ga 3590 3180 2735 228,0 1736 1294
Phi Lién 5170 4324 3440 2420 1860 1330
CéAt B 2780 2525 2285 195,0 1590 80
Cat Ba 4550 3880 360 2340 1710 4,0
Quéng Ninh
Phd ba Ché 4210 3830 3560 2900 2280 1700
Déng Baj 5300 4410 3400 2390 1860 120
C4m pha Md 6130 5330 4580 356,0 2520 1726
Héng Gai 4450 3840 ar7o 2460 87,0 600
Bén Van Hoa 5330 4760 4210 3420 2495 1680
Cua Ong 3035 2915 2800 2620 2350 2045
Md Ngoc 4080 3925 3400 2925 2375 860
Ca T8 3140 2910 2685 2340 1945 154,0
Ha Céi 4470 4150 3810 3320 2740 2150
Mong Céi 4200 3980 3720 3340 2655 2360
Dinh Cap 3985 3580 3180 2600 1980 60,0
Tién Yén 4950 4400 3890 3200 2170 1885
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Phy luc 1 f(tiép theoj

1 2 3 4 5 & 7
Quing Y#n 2944 2670 2400 2050 %50 1300
Mao Khé 3320 2080 | 2680 2180 1680 1233
Usng Bi 3845 ano 3000 2410 1860 1440
Nam Dirh 3740 3285 2685 2235 1890 1383
Vy Bén 3160 2000 2340 2290 1850 1440
Dai Déng 3860 3540 2805 2785 2310 100
Vin Ly 5130 4460 3263 2860 2085 1530
Phit Ly 3360 2990 2620 2216 1730 1340
Nish Binh 2600 2410 2180 790 66,0 1360
Gia Vilin 3080 2750 2420 2000 1570 1240
¥8&n Khénh 3544 3240 2900 2550 2060 - 1580
Ria 3280 2780 2260 877 1490 1300
Nho Quan 3087 2760 2340 2020 1630 1940
Ghénh 3620 3240 2750 2360 1820 1380
Phat Diém 5730 4840 4000 370 2420 1825
Thanh Ho4 4870 4180 3100 2600 1940 610
HE Xudn 3985 3510 3040 2440 1876 15
Phong ¥ 2880 2580 2206 1905 1500 1210
B&l Thugng 3915 3400 3000 2350 69,3 156
Du DY anp 3420 B 2720 2240 720
Yén My 3200 3075 2780 2565 [ 2ws 700
Lach Trudng 3520 3240 296,0 2580 2125 1700
Nt Xuin ' 4300 3870 3460 2880 2270 1765
Cim Thuy 3000 358,0 2400 180 1520 1040
Ngh# Tinh
Dua . 4275 3300 3400 2780 2125 1650
Tusng Dudng 610 1 11420 1285 120 9.5
Tay Hidu 2930 2700 2475 2140 1935 1340
D6 Ludng 1840 3500 3170 2690 210 54,0
Pha Quy 3530 3240 2060 2550 2050 1550
Ké Bon . 2000 845 705 180 75 880
Phi Nghia 2700 2460 2195 1890 1530 1220
Muéng Xén 1215 109,0 940 777 576 392
Cia Rao 620 1530 133 1312 150 1000
Van Phén 2360 2200 2030 1825 157.0 1325
S6ng Con 3350 3105 2850 217.0 2025 1570
Nghi Lac 4170 3830 3400 2995 2400 1865
© Vinh 4340 3800 32 2575 1870 1550
Tharh Sdn 2%60 2030 1870 1720 1590 1280
Nghfa Dan 3660 | 3340 | 2040 | 2580 | 2035 1525
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Phu luc 1 (tiép theo)

1 2 3 4 5 8 7
Nam Déan 3480 3200 2750 2560 2120 700
Ké gb ' 577.0 528,0 4820 4100 3s20 2620
Cém Trang 3990 4730 3440 3050 2560 2080
Chu L& 6700 5900 4920 3900 2870 270
Tién Tri _ 4470 4010 3690 ano 2180 1870
Ky Anh 4720 4330 3gao 33g0 2720 2070
H& DB 3960 3660 3382 2065 2475 2001
Ph8 Chau 3550 3245 2975 2540 2060 606
Gia "Hi 5800 5390 4880 4350 3620 2000

Déng Hdi 3670 3550 3380 3160 2670 885
La Trong 3560 3290 2943 264,2 2200 780
Quang Kha 3620 3330 3050 2600 6080 567
Hué 8000 6840 5200 4100 2910 2134
04 Néng 3450 3270 3000 2730 2270 2120
Quang Ngéi 6800 5900 4780 2500 2780 1902
Quy Nhdn 4600 4050 3840 2800 2140 %35
Tuy Hoa 2220 2180 2120 2005 1705 1077
Phan Rang 2190 2000 1760 1535 1255 94,0
Phan Thit 400 1320 1200 1090 920 758
Ban M& Thubt %60 1540 1380 1240 1020 806
Chy H&u Lan 1850 8O0 1590 1410 .8 900
Binh Thanh 710 %10 1460 1330 o 890
Play Cu 2005 763 131 1213 908 906
Binh Dic 1390 1320 1215 12,0 853 760
Bio Léc 2600 2250 79,0 1450 1060 790
Di Linh 832 926 920 015 835 69,0
Dai Ngai 2220 2070 1855 68,2 1340 93,0
Phan Ri Cham 1490 1370 1220 1090 900 72
Tac Trung 2160 1930 %70 %50 16,8 16
Binh Lée 1810 1700 1540 o0 070 g24
Trang Bom 2330 2126 1870 645 130,0 965
An Léc 2280 2050 1765 1530 1220 085
Long Thanh 1830 760 1645 1540 1330 060
Trang Bom (D5t d&) 2095 870 1588 137,0 00 900
Ham Tan ‘ 2620 236,0 2050 1780 1370 934
Bign Hoa 870 1530 1390 1255 080 865
Ving Tau 2085 840 1520 1280 995 780
Sai Gon 1930 1710 1“0 1200 973 928

Sa Gon (khi {ugng) 1770 69,0 1570 100 1238 955
Vinh Binh 1500 U0 - 1390 1330 1200 015
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Phu luc 1 (tiép theo)

1 ' 2 3 4 5 6 7
Mdc Hoi 2100 820 1680 1450 050 754
Tay Ninh 64,0 1500 132 1318 1090 71
Hang Gon 730 605 1“3z 1290 1090 905
My Tho 1580 70 1320 180 g7,0 755
Vinh Long 2240 1035 1510 1240 985 8as
Trjc Giang 3360 2780 2000 1490 980 970
CAn The 1345 1288 1200 3.0 011 90,0
Rach Gi4 2820 2500 2120 1810 . 1370 010
Khénh Hung 2340 2140 1880 745 270 860
Khénh Hung (khi tudng) 3062 | 2580 | 2320 1830 B0 | 1040
Can Sen 2850 2320 2040 180,0 144,0 00
Tén An 1450 1390 12380 1200 030 820
Chéu Ddc 090 1060 020 978 882 875
DA Lat 880 1700 1480 1300 050 820
Gb Cong 2220 2000 700 146,0 130 850
Xuln Ldc 1568 1540 190 14038 1200 875
Sa Déc %25 470 1280 130 925 760
An Lac 1280 183 1050 950 830 740
Can L&m 2260 270 2130 1940 760 1840
Diu Gidy _ 2255 206,0 1803 1590 1300 04,0
Phu Qubc 2220 2130 2000 B30 1830 1320
Hoang Sa £950 507.0 2700 2760 - %20

254



Phu luc 2

CAC HAM SO HYPECBOLIC VA HAM SO LUONG GIAC DE TINH TOAN MO NHE

a, A, B, C, D,
1 2 3 4 5
0 1000 0 0 0
0,001 1000 000100 0 0
0002 1000 0.00200 0 0
0,003 1000 000300 0,000005 0
D004 1000 000400 000001 0
0005 1000 0.00500 0,000015 0
0006 1000 0,00600 0,000020 0
0007 1000 0.00700 0000025 0
0,008 1000 0,00800 000003 0
0009 1000 000800 0,00004 0
0010 1000 001000 000005 0
0015 1000 001500 000015 0
0020 1000 0,02000 000020 0
0030 1000 003000 000045 0
0,040 1000 004000 0,00086 000015
0050 1000 00500 000125 000002
0060 1000 00600 000180 000004
0070 1000 00700 000245 000006
0,080 1000 0.0800 0,0032 000009
0,090 1000 008995 000405 000012
00 1000 01000 00050 00007
on 1000 0,100 0,00605 000022
o 1000 01200 00072 000029
013 1000 01300 000845 0,00035
oK 09999 0,400 00098 000045
015 09999 01500 00125 000055
06 09999 0,600 00128 0,00068
or 09999 01700 001445 00008
018 09998 017995 00162 0,00098
) 09998 0,900 0,01085 00015
020 09997 02000 0,0200 000136
021 09996 0,200 002205 000155
022 09995 021995 0,0242 000178
023 09994 022995 002645 000203
0,24 09993 002400 00288 00023
025 09992 02500 003125 00026
026 09991 0,25995 00338 000293

265



Phy lue 2 (Gép theo)

1 2 3 4 5
027 09990 026995 003645 000327
0.28 09989 0.27995 00392 0.00367
0,29 09988 0,28995 0,04205 000408
030 0.9987 02999 0,0450 00045
0,31 09984 03099 0,04805 000495
032 09983 0,3100 00512 0,00545
033 0.9980 032985 0,05445 0,0060
0,34 09978 0,33985 00578 0,0066
035 09975 03498 006125 0.00715
036" 09972 03593 00648 000775
037 09968 03698 006845 000845
038 0,9965 03797 0,0722 0,00915
0,39 09961 03897 007605 00099
040 09957 039965 0,0800 00107
041 0,9953 04096 00840 Dom5
0,42 09948 008815 001235 001235
043 09943 04295 0,0924, 001325
0,44 0,9938 0,43945 0,09675 0012
045 09932 0,494 oL 001525
046 09925 045935 010575 00%62
0,47 09919 04692 0104 00173
048 09912 0,4791 omsi5 ) 00184
049 09904 0,48905 01995 00196
0,50 09895 0,49895 01249 00208
051 09887 0,50885 012995 00221
052 09878 051875 0,1351 00234
053 05869 05286 0,14035 00248
054 09858 053845 014565 00262
055 09848 0,54835 0,151 00277
0,56 09836 05582 0,15665 002925
057 09824 05680 06225 0,03085
058 0981 05778 01680 00325
0,59 09788 05876 01738 00342
0,50 09784 059745 017975 0,0360
061 09769 05072 018575 0,0378
062 09751 0,61695 01919 0,0397
063 09736 06267 0,1981 0,04165
064 09720 06364 0,2044 0,04365
065 09703 064615 021085 00457
066 09684 065585 021735 - 0.0479




Phuy fuc 2 (tiép theo)

1 2 3 4 5
067 0.9664 06655 022395 00501
068 09644 067515 0.23065 00524
069 99622 06838 023745 00547
070 99600 06944 024435 00571
071 08577 0,7095 025135 0,0596
a7z 09552 071355 02584 o621
073 09527 07231 02656 006475
074 09501 07326 02728 0,06745
075 09473 07421 9,28025 00702
076 09444 075155 029775 00730
077 09415 076% 02953 007595
078 09384 07704 0,30295 07895
079 09351 077975 03107 0,0820
Q80 09318 07893 0,31855 008515
081 09283 07984 03265 0,0884
082 09247 08077 03345 00917
083 08210 081688 034265 00951
084 09171 0,8261 0,35085 009855
085 g3t 0,8552 0,35915 01021
086 09090 084435 036755 010673
087 0,9046 08534 037605 01045
0.88 0,9002 08624 0,3846 0n325
089 08950 08714 03933 01715
0,90 0,8931 088035 040205 0142113
091 0,8850 088925 0,4109 01252
092 08808 089805 041985 012933
083 08755 090685 042885 0,1336
094 08701 091555 043795 013793
085 08645 09242 044715 014235
0.96 0.8587 093285 045645 0,469
097 08527 D94UE 046585 01515
.98 08466 0.8499 04753 01562
099 08403 095355 048485 01586
100 08337 0,96675 049445 0,659
101 08270 09750 050415 017085
102 08200 098325 051395 01760
103 08129 0991 05238 018115
104 08056 09995 053375 018645
105 07980 100755 05438 01918

267



Phy lue 2 (tiép theo)

1 2 3 4 5
106 07902 101545 055395 01973
167 07822 10233 05641 02026
108 0,7740 1031 05744 0,2086
100 07655 10328 058475 02144
10 07568 104645 059515 02203
in 07479 105395 060565 02263
112 07387 10613 0581625 023235
113 07293 10687 06269 02386
114 07196 107595 06376 02449
115 07097 10831 05484 025135
16 06995 109015 06593 02579
17 06891 1097+ 06702 026455
18 06784 110385 068125 02713
119 06674 111065 06923 02782
120 06561 11173 070345 028515
121 06446 11238 071465 029225
122 06327 11306 07259 0.29955
123 06206 113645 073725 0,3068
124 06082 11426 074865 03142
125 05955 11486 07601 032175
126 05824 11545 077% 03294
127 0569 1602 07832 03372
128 05555 1559 07948 034605
129 05415 117135 08065 0,3531
130 05272 11767 081825 03612
131 05128 11819 083005 036945
132 044977 11870 08419 03778
133 04824 119185 08538 0,3863
134 0.4668 11566 08657 035485
135 04058 12012 08777 04036
136 0,4335 120565 083975 04124
137 04178 120985 09018 04214
138 0.4008 121395 091395 0,4305
139 0,3834 12179 09261 043955
140 0,3556 122165 09383 0,4450
141 03474 12252 095055 045845
142 03289 12285 09628 04680
143 0.3099 123175 09751 04777
144 02907 123335 098745 04882
145 02710 123755 05998 0,4974

258



Phu luc 2 (tiép theo)

1 2 3 4 5
146 02509 12402 10122 05075
147 0,2304 12426 10246 051765
148 0,2095 12448 103705 05280
149 01882 12458 10495 05384
150 01664 124855 106195 05490
151 01442 12501 107445 055965
152 01216 125145 10870 05705
153 00986 12526 10995 05814
154 00751 12534 11205 059245
155 00512 125405 112455 06036
156 00268 125445 1371 06149
157 00020 12546 114965 06264
157 1571 12548 115065 06273
158 00233 12545 11622 063795
159 -00490 125415 117475 06496
160 -00753 12535 118725 066U5
161 -0,020 12526 11998 067335
162 01291 12545 121235 06854
163 01568 125005 122485 06976
164 01849 124835 123735 07099
165 02136 124635 12498 0724
166 02427 124405 126255 07249
167 02724 12415 12747 07476
168 03025 12386 12871 07604
159 -03332 12354 129945 073335
170 -0.3644 1231 13118 07864
171 -0,3961 122815 13241 0,7996
172 -0,4284 12240 133635 08128
173 04612 121955 134855 08263
174 -0,4945 12148 136075 083985
175 -05284 120965 137285 08535
176 05628 12042 138495 08673
177 05977 11984 129695 08812
178 06333 11923 14089 089525
179 -06594 11857 14208 09094
180 07060 117885 14326 09237
181 07433 11796 14435 083805
182 078N 11640 145605 095255
183 08185 11560 146765 096715
184 08584 1476 147915 0,9819

259



Phuy luc 2 (tiép theo)}

1 2 3 4 5
185 -0,8980 113885 14906 09968
186 -0.9382 112865 15019 1017
187 -0.9790 12005 15132 10268
188 -0,0203 111005 152435 10420
189 -10623 109965 15354 10573
180 1013 10888 154635 10727
19 -1481 0775 155715 10882
192 11920 106585 15679 11038
193 -12364 105375 15785 1196
194 -12815 1041 15885 11354
185 -13237 10081 15983 115135
196 13737 101455 16085 1674
157 14207 100065 18196 11835
158 -14683 056615 162855 11558
199 15167 057125 16393 12161
2,00 -15656 095575 164895 12325
20 -16153 08388 16584 12421
202 -16656 05235 166775 126575
203 -17%65 0.5066 16769 128245
204 -17682 088915 16859 12993
205 -18205 087125 169465 13462
2,06 -18734 085277 17033 133315
207 18271 083375 17117 13502
2,08 -2,9715 0812 171995 13674
209 -20365 07939 17280 13845
210 -20923 07735 173585 140195
21 -2.U87 07523 17435 141835
212 -2,2058 073065 17509 14368
213 -2.2636 0.70815 17581 14544
214 -2.3221 068525 176505 14720
215 -2.3814 066175 17718 14897
216 -24413 06376 17783 15074
217 -2,5020 06129 178455 152525
238 -2.5633 05876 178055 15431
219 -26354 0,56% 17963 156105
2.20 -26882 05351 18018 15705
221 -2,7517 050785 18070 15871
222 -2,8160 048005 18185 156152
223 -2.8810 044155 18166 16333
224 -2.9470 04224 182095 16515

260



Phuy luc 2 (tiép theo)

1 2 3 4 5
225 -30130 03926 182505 166975
228 -3,.0802 03621 18288 16880
227 -3,1481 03310 183225 17063
228 -3.2167 02992 183545 1724865
229 -3.2861 0,26665 183825 17430
230 33662 023345 184075 17614
23 -34270 015955 184295 17798
232 -34886 016485 184475 17983
233 -3,5709 012955 18462 18%67
234 -3,6439 0,0835 18478 18352
235 -3.7177 005668 18481 185366
2,36 -3,7922 o0 184845 184845
237 -3B875 00115 18485 18906
238 -4,9434 -0,05825 184805 19091
239 -4,0202 -0,05805 18473 19276
240 -4,0076 001386 18481 184605
24 -4,4759 -0/017595 184455 19645
242 -4.2548 02221 18425 198215
243 -4.3345 -0,2651 18401 20135
244 -4.4149 -0.30885 183725 20198
245 -4,4961 -03534 118339 20381
245 -4,5780 -0.39875 18301 2154
247 -4.6606 -0.44485 18259 20747
248 -4,7440 -0,4920 182125 208295
249 -4,8280 -0,53985 181605 A
250 -49128 -0.5885 181045 212925
2,51 -4.9984 -06381 18043 214735
252 -5,0848 -0.6885 179765 26535
253 -5,1716 -0,7398 179055 23833
254 -5,2693 -0.79195 17829 22012
255 -5,3477 -08450 17747 221885
256 -5:4368 -0.898% 17660 223665
257 -5,5266 -095375 17567 22543
258 -56171 -100945 17459 22718
259 -5.7084 -10661 17365 22892
260 -5,8003 11236 172555 2,3065
261 -5,8529 -16205 17405 23237
2562 -5,9862 12415 17019 23408
283 -6,0802 ~13018 166892 235775
2564 -6.1748 -136305 16759 23748

261



Phy f{uc 2 :tiép theoi

1 2 3 4 5
265 6270 14253 166195 236125
266 -6,3661 148845 186735 2,4078
287 54627 -155265 16322 24242
268 -6,5600 §177 16163 244045
269 -6,6580 -16838 16027 245655
270 57565 17509 158265 247245
271 -6,8557 181895 15648 2,4882
272 -6,3556 -188805 154625 25037
273 ' -7 0561 -195805 152705 25191
274 71571 -202915 15071 25343
275 -7.2588 -210121 148645 254925
276 -7,3617 27743 146505 25640
277 -7,4630 22484 144295 257855
278 -7.5674 -23236 142201 259285
279 76713 -2,2008 130645 260695
280 77759 24770 13721 26208
28t -7,8810 1 -25553 134695 26344
282 79867 -253465 13290 26477
283 -80928 -271505 120425 26608
284 -8.1995 27965 12667 26736
285 -8.30671 -28790 12383 268615
286 -8.4144 296265 12091 26584
287 -85226 -30473 117905 27103
2,88 -86312 -31331 114815 272195
289 -8.7403 -3.21895 1164 27333
290 8.8471 -3,3079 108375 27443
291 -89599 -33969 105025 275495
292 -80703 348715 10158 27653
283 -ga81 -357835 098045 27753
254 -9.2923 -36707 094425 2,7849
295 -3.4039 -3,7642 090705 279415
296 95158 -38588 086805 280305
297 -96281 -39545 082985 28115
298 97407 -405135 078085 28196
299 98537 41493 -074885 28273
300 -9.9669 -4,24845 070685 28346
3m _ -10,0804 -4,34865 066385 28414
302 10,1942 -4,45005 061985 28479
303 -4,3083 -455255 057485 28538
304 ‘n4225 -4.6562 082885 . 85935

i

262



Phu luc 2 ftiép theo)

1 2 3 4 5
305 10,5370 4,761 04817 286442
306 -10,6517 -4.86695 04336 28620
307 10,7665 -487405 03844 27731
308 -10.8815 -56823 0,3341 287665
308 -10,9566 -5,19165 028275 28790
310 -1me -5,3025 02303 28825

3n 2272 -54139 0,767 283435
312 -13426 -5,5268 01220 288885
313 -1.4581 -564075 0,06615 28868
34 15736 -5,75505 0.00915 28872
315 -N68580 -3.8722 -0,09895 208695
316 -118045 588975 -0,1083 28862
37 11,9199 610835 -0.6875 28848
3.8 -12,0353 -6,2281 -0.23045 28828
318 -121505 -6.34905 -0.29335 28802
3.20 12,2656 547105 -0.3574 28796
3.21 -12,3807 -6.5943 -0,4227 287305
322 -12.4955 -6,71875 -0,48935 28685
323 12,602 -6.8442 -0,5571 286325
324 -12.7246 -637085 -0,6562 28573
225 12,8387 -7.0588 6966 28107
3,26 129256 72277 -0,76815 2£424
3z7 13,0662 -7.3578 -0.841 28354
3.28 -13,1794 -7.48905 09155 28266
329 -13,2923 762135 -099080 28171
330 -13.4048 -7.7519 -10678 280675
N -135188 -7.88915 114585 27957
332 -13,6284 -8,0252 -1225855 278385
333 -13,7385 -8,6095 -130645 27712
334 -13,8501 -8,3000 -13868 27577
335 -13.9602 -3,4390 14725 27434
338 14,0686 -85792 -155765 2,7282
337 -14.1784 -8,72045 -16441 2722
338 -14.2866 -8,8628 -1,73205 259535
339 -14,3840 -9,0062 -182135 26776
340 -14.5008 -8,15005 19121 2,658%
N -14,6067 -8.2962 -20044 26353
342 -K7TR -94027 -20980 251885
343 -14.8162 -9,55045 -2,19325 25974
344 -14.9197 -973915 -2.2899 25750

263



Phu luc 2 ftiép theo)

1 2 3 4 5
345 150222 98888 23880 256%
346 15,1238 1003955 24876 25272
347 152244 01013 -258885 25018
348 15,3239 04405 26915 24754 *
349 54224 1049775 27957 24480
350 155198 1065245 2901 24195
351 15,5159 10,8081 -300875 238995
352 157100 409647 3176 23593
353 158046 1223 32280 23276
354 45,8971 1428085 334006 22048
355 159882 114403 -34537 226075
356 18,0779 16007 35689 222566
357 161663 176185 368565 21804
358 162531 -19244 -3,8041 215195
359 16,3384 1208695 392415 21133
360 16,4218 225075 -404585 20735
361 165043 124154 41693 20324
362 165847 125808 42942 199005
363 66634 127470 44208 19465
364 67404 291415 45491 1907
365 16,8156 1308185 46791 18555
366 16,8888 132504 481075 180805
367 46,9602 134196 -49441 17593
368 170296 135896 507915 17082
369 17,0960 136745 52159 17006
3,70 -17.1622 -13,9315 -5,35435 160485
a7 472253 710335 54945 15506
arz -7 2862 142759 -56384 149495
373 17.3440 14,4492 578005 143790
374 17,4002 1462285 592654 13793
375 -17.4552 79715 BO7E5 1,3194
376 175067 1497195 622135 12579
77 -17.5556 1514725 -B,37195 11945
378 176023 1532315 65243 11305
379 76462 15,4994 56787 106445
380 176875 1667605 68342 09969
381 177259 158531 699195 082775
as2 7766 16,0304 71513 085705
383 -17.,7945 -16.2083 -7.31155 07847
384 17,8244 16,3864 74755 07108

264



Phu luc 2 (tiép theo)

1 2 3 4 5
385 178513 -16,56485 -7.6403 06357
386 178752 -18,74335 -7.80685 0,5597
387 -17.895% 89223 -7.9751 04791
388 175135 17,013 -B8,14525 0,39845
385 -17.9278 1728045 -B3171 0,3161
3580 -17,.9387 :1?,45985 -84909 02321
391 17,9463 17,6393 -B,66635 014635
392 -17.9504 -17,.81875 -8.8437 00587
393 178510 -17.9983 -80227 -0,0305
394 -17,9480 -18,17785 -9,020365 -012168
395 -17.9413 -18.3572 -8,3863 -0.21465
356 -17.9308 -18,53655 -957075 -0,3095
397 -17.9165 -18,71585 975705 04061
358 17,8983 -18.8949 -9,94505 -0,50455
399 -17.8761 -13,0738 -10,13495 -060495
4,00 -17.8498 -18,25235 10,2285 ~0,7073
M -17.8195 -13,4307 -10,51995 -0.815
402 -17,784% -19,60875 07157 09176
403 17,7460 19,7865 -1091215 10258
4,04 -17.7028 -1996376 -1, 1095 11359
406 17,6551 -2G,14055 -M3145 -12481
4,06 -17.0029 -20,3169 151375 -1,36215
407 -17,5461 2049255 -17178 -14783
408 17,4846 -206677 -1192355 159655
4,09 -17.4184 -2084225 -12131 17168
410 -17,3472 -210160 -12,3404 -18392

41 72712 -21,18805 1255135 -19536
412 -17.1802 -21364 -1276415 -210802
4,13 17,1040 -215329 -1297785 -2,2188
414 17,0126 -2170345 -13,1948 -2.3458
415 -15,3159 -2187 3 -13.41265 -24828
416 -16.8139 -210417 -13,6322 -2.6180
417 -B,7065 -212094 -1385355 -2,755%
418 16,5935 -22,3759 -140765 289515
419 -16,4749 -22,54125 -14.30105 -3,0370
4.20 -15,3505 -22.70545 -1452735 -33812
4.21 16,2204 -22.86815 -14,75505 -33275
422 -%6.0843 -23,02985 -14.9847 -34783
4.23 159422 -2318995 -18.21575 36272
4,24 15,7941 -23.3485 1544835 -3,78055

265



Phu lue 2 (tiép theos

2 3 4 : 5
425 15,6307 -2350585 156827 -39362
426 154791 -2366155 -15.31865 -40942
427 15,3122 -23.8153 16,1559 -4,2545
428 151387 -23.96765 16,3949 44174
429 -159587 -24.11805 1663525 -45825
430 47222 -24,26685 168773 -4.7015
431 45787 24,4136 1712065 -4,9200
432 -14,3785 -245584 -17 3655 50824
433 14,1713 -24,7012 A7 61185 -5,2673
434 139571 24,8417 -17 85945 -5.4447
435 137357 -24.98015 -18.10855 -56245
436 135071 -25.11635 -18.35905 -5,8069
aa? 43271 -25,2500 AB610 -5.0015
438 13,0277 -25,38185 -18.86415 51792
439 27767 2554075 19,1185 -6,3690
440 125180 -2563725 -19.37425 -6,5615
a1 22548 -25.7612 196313 57555
442 -Ng776 -25,88235 1988745 -6,9541
443 -116954 -26,00065 -20,44885 -7.1543
444 14082 26,161 -20.4095 -7.3571
445 -1,1068 -26,2073 -20,671 -7.5517
446 10,8001 -26,3384 -2093M 77705
447 40,4852 254447 -211980 -7.9812
448 10,1617 -26,5479 -211629 81845
449 -9,8296 -26,6479 -217288 -8,4404
450 -9.4890 26,7445 -219959 -86290
451 91392 -26,8377 212638 -8.8503
452 -8,7807 -269272 225326 90744
453 84132 -270032 -228022 -9,30095
454 -80366 -27,0956 -230729 95304
455 -7.6508 271735 233441 976824
456 -7,2556 -27.2485 -236%63 09972
457 -6,8509 27,391 238802 -10.2348
458 64368 -27,3854 -24627 -104751
459 -60129 -27.4477 -24,4369 10,7181
460 -55793 -27,5056 24716 09638
461 -51357 275592 -24,9869 2123
452 -46823 276068 -25,2629 14635
463 -4.2186 27653 -25,2392 -M7TS
454 -37448 -27,6928 258158 o712

266



Phu luc 2 ttuép theo)

1 2 3 4 5
4,65 -3.2607 -277277 -26/0928 12,2338
4566 -3,.2661 -27.7581 -26,3705 -12,4961
467 -2.2609 -27.7831 -26,6481 127612
468 17451 -27.80 -269262 130253
4,69 -12486 -27.8180 -27.2842 13,2598
470 -0,6812 -27.8274 -27,4823 -13.573N
4,71 -0,1327 -27.8316 -27.7608 -13.8495
472 04269 -27.8300 -28,0380 -W,1284
473 09977 -27.6228 -28,3171 -1.4101
474 15797 -27 800 -28,5954 -14,6948
4,75 21733 -27,7913 -288734 -14,8820
476 27784 -27.7675 -29.4513 -152723
477 33951 -27.7356 -28,4287 15,5952
478 40236 -27.6987 -29,7061 -15,8609
479 46640 -27 6551 -299827 16,1592
480 £.3164 -27,6081 -30,2589 -16.4604
481 59809 -27.5487 -30.5348 -B,7645
482 66576 -27.4859 -30.8101 170712
483 7,3466 -27.4155 -315841 -17,3806
4,84 §,0481 27,3389 -313588 17,6928
485 87621 27,2646 -316313 -18,0070
486 94887 -27.1834 -319035 -18,3256
487 10,2281 -270649 -32,1746 -18,6460
488 109804 -26,9588 -32,4447 -16,9690
489 7457 -26,84515 -327137 -18.2948
490 125239 -26,7238 -329814 -196332
491 13,3156 -26,5946 -33.2481 -19,3544
492 14,1204 -26.4577 -335135 -20,2882
493 9387 -26,3122 -337073 -20,6248
4,94 15,7704 -26,1587 34,0396 -20,9638
495 16,6158 -25.8967 -34,3002 -213053
496 17.4749 -258262 34,5594 -216497
497 18,3478 -256472 -34,8168 -219966
458 19,2347 -25,4594 -350726 -22,3462
499 20,1356 -25,2623 -35,3258 -22,6980
500 2106504 -25,0564 -355774 -230525
50 219798 -24.8412 -358271 -23,4097
502 229234 248170 -360744 -23,7691
503 238814 -24,3826 -36,3192 -24.331
504 248539 -24,1391 -36,5619 -244954
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Phu luc 2 (1iép theo)

1 2 a 4 5

505 258410 -23.8859 -36.8022 24,8523
506 26,8429 -236225 -37.0397 -25.2315
507 27,8526 -23,3489 -37.2747 -256032
508 ! 28,812 -23.0650 -37 5067 259771
509 5 299378 22771 -37.7350 -26,3532
510 300097 -22,4660 -37.9618 267317
51 320763 -221508 -38,1582 -27.1126
512 331685 -218245 -38,4050 27,4955
513 34,2760 214874 -38,6216 -7 8856
514 35,3960 -211391 -388348 -28,2679
515 36,5375 -207795 -39,0445 286574
515 3769% -20.4083 -39,2501 -280486
517 38,8614 20,0254 -39.4524 -294423
518 40,0470 196309 -396500 -29,8379
519 412484 -19,2247 -39.8452 -30,2354
520 ' 42,4658 -18.8057 -40,035 -30,6346
521 436992 18,3753 -40,2213 -310361
522 449487 79321 -40,4028 -314391
523 46,2144 17,4758 -40,5796 -318440
524 47,4963 17,0073 -40,7520 -322504
525 48,7945 -16,5258 -40,9196 -32,5690
526 50,1090 6,036 -400826 -33,0690
527 514400 -155239 -41,2403 -33,4805
528 527875 150029 -413932 -33,8939
529 541515 144684 -415406 -34,3084
530 555315 -139202 -416825 347244
53 . 56,9295 1373573 -418187 -351421
532 58,3438 127808 419493 -35,5609
533 59,7744 -12903 -42074 -359810
534 612220 15856 -42.1931 -36.4023
535 62,6866 ' 10,9659 -42,3060 -36,8250
536 64,1681 -103321 -424127 -37,2485
537 65,6865 96822 -425124 -37,6731
538 67,1819 90183 426000 -38,0986
539 66,7144 8,3390 _ -426928 -385251
540 70,2637 765440 427726 -38.9524
541 718306 69336 42,8458 -39,3807
542 734144 -6,2076 42917 l -39.8095
543 750154 -5,4651 429699 -40.2390
544 766336 ' -4,7071 43,0210 40,6691
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Phu ne 2 [IL@;D L,

1 2 3 4 5

545 58,2689 39328 430641 410993
546 799215 31418 -430996 415303
547 815913 -23339 -431267 419613
548 832784 15095 431458 -42,3926
549 849827 06682 431568 428241
550 86,7044 01800 -431592 432567
551 874431 10656 431531 436873
552 301993 19588 4371381 44,1189
553 019727 28602 43,140 -44,5500
554 927633 37984 -430806 449812
555 955712 47435 43,0377 45,4117
556 973962 57095 429857 458418
557 99,2385 06927 -429237 462713
558 1010979 76950 428515 46,7002
559 1029745 87148 . 427695 471281
560 048687 a7543 -A2 6774 -47 5558
561 1047789 08125 425744 473818
562 1087067 118902 421609 48,4071
563 Mo 6515 12898645 -42.3366 -4B 8309
564 26132 1410285 42,2013 492538
SES 14,5917 152385 -420547 426752
566 11,5871 16,3949 418959 -50,0941
567 18,5993 175705 417267 50,5130
568 1206281 187666 415448 50,5291
560 1226736 19,9835 413506 513633
570 1247352 212199 -411453 -517562
571 1256811 224784 -40,9265 -52.1661
572 1289089 237570 -406952 525746
573 1310200 250568 404513 529806
574 133973 26,2810 401365 523359
B7S 135,2907 27,7192 -39,9238 -53,7842
576 187.4500 290831 39,6306 541819
577 1396252 30,4692 393410 545770
578 1181 318755 380304 -54.9689
579 1440227 333052 38,704 55,3574
580 146,2448 347564 -38,3639 557428
581 1484821 36,2300 -38.0089 -56,1246
582 1507346 377255 -376394 56,5029
583 1530023 39,2449 37,2545 568776
584 155,2848 407858 -378545 57,2481

.5

i LT
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Phy luc 2 (tiép theo)

1 2 3 4 5 )
585 157,5820 423503 -36,4384 -576143
586 1598939 439378 -36,0077 -57.9771
587 62,2201 455484 -35,5601 58,3349
588 . 64,5606 47,1825 -3509635 -58,68815
589 88951 48,8394 -34,61605 5903625
590 69,2837 50,5203 -34.1198 -59,38045
501 1716655 5222545 -336055 59,7187
592 74,0609 5395415 -330746 -60,0521
593 176,4696 56,7067 -325268 -60,3806
594 178,8913 57,4833 3196085 6070295
595 1813257 59,2852 -313764 6109145

' 596 1837727 617303 -30,77505 -610201
597 1862321 63,30865 -30,15455 614608
598 188,7034 64,3465 -295156 619332
599 1911866 66,7344 -28,8575 62,2251
6,00 1936813 6865775 -28.2116 525106
801 %6874 706079 -27,48455 6278885
602 198,704 7258215 -26,7689 -63,0603
603 2012321 745817 -26/03295 63,3241
804 2037702 76,60665 252774 635810
605 2063184 78,6574 2450085 -6382985
606 208,8764 8073305 -2370405 -640708
607 2114439 82,83495 2288545 64,3032
6,08 21,0206 8496215 -220469 64,5282
6,09 266061 87.11495 211870 647447
610 219.2004 89,20465 -20,30425 64,9518

X 2218021 9149915 19,4005 65,1503
612 2244119 9372995 1847425 65,3394
613 227/0292 95,9871 1752625 -6551995
614 2296534 9827075 1655505 65,6906
515 2322843 0055375 45,56015 658372
616 2349213 02.91675 1454245 -66,0010
617 237,5642 10527325 1350155 661413
518 2402125 07,6680 12,4370 66,271
619 2428658 10,08315 1134845 -66,3901
6,20 2455249 13,5249 10,2356 66,4981
621 248,1855 11499335 -5,00795 -66,5947
6.22 250,850 117,48875 7.93515 866796
6,23 2535197 120,013 -6.74805 6675375
6.24 2861912 122,65085 55350 56,8150
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Phy lye 2 (tiép theo)

1 2 3 4 5
625 2588648 12513455 42069 66,8642
626 2615401 127.7369 -303205 66,9005
627 264,267 13036565 7415 669242
628 2668939 13301045 04257 669354
629 2605713 1367033 D91855 669331
630 2722487 13841235 228010 669171
631 2749245 14114825 368685 668872
632 2775002 14391085 511215 6684328
633 2802718 1467002 656515 667849
634 28294028 1495163 804625 6671185
635 85618 15235005 95556 6660388
636 2882715 15522845 10935 6652068
637 _ 15812445 1266025 -66,40193
638 2035834 10470 14,2561 6626735
639 2962312 %3.9961 158618 6619670
640 2988900 1697965 175362 6594963
641 3015069 16997355 192208 657650
642 304,1336 73,0075 2093565 6556513
643 306,751 1760562 22,4809 6534705
6.44 309,36 7913675 24,4568 651163
645, 3119605 18224335 2623755 -64,85783
646 3145495 185,375 2810180 -64,58600
647 3wier2 18853435 2097135 6420568
648 3196929 19171845 318726 5398648
649 3222458 19192815 338058 6365813
650 3247861 198633 3577125 6331025
651 3273104 2014233 377691 629426
652 3298204 20470945 397998 6255478
653 332315 20802015 418634 6214648
654 3347919 2113557 439603 6171740
655 337250 21474005 46,0906 6126668
656 3396929 21810065 482547 6079548
657 3421149 2215007 504527 6030195
658 3445168 2249419 5268495 5978630
659 3468976 228,4000 5495165 5024815
660 3492554 2318808 57,25306 . 5868715
661 3515922 23538505 5958035 5810298
662 3539043 238,91255 619605 6749523
663 3561915 24246305 64,36765 5686363
664 3584530 24603625 6681015 5620778
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Phu Inc 2 (Hép theo)

2 3 4 &

665 3606878 2496320 69.28845 -59,52705
666 3628549 253,24995 7180285 -54,82188
667 36560732 256,88985 7435355 -53.09M3
6,68 3672218 260,5513 7684075 -53,3347
6,69 368,3397 26173165 20,5165 -5255218
6,70 3714244 269,9380 82,2255 5174325
6,71 374,4788 27166255 8492445 -50.80758
672 3754979 275,40745 876588 -50,09468
673 3774820 27967215 9043177 -49,15425
674 3794299 2828570 83,2423 -48,23590
875 3813405 286,76085 96,0909 -47,28928
676 3832126 290,58365 8B9776 -46,31398
677 385,0425 294,450 0198028 -45,3096
6,78 3868370 258,28445 4,.86615 -44 27578
6,79 388,5869 302616 107,86835 4321215
680 - 390,2974 306,0558 T0,20945 -4211830
681 3919559 30096735 1397955 -40,99383
682 35935726 313,8950 11}.10885 -39,83835
683 3851425 317.8386 1202675 -38,85150
6,84 396,6644 3217977 12345565 -37.4329
6,85 398,1368 32571775 126,7035 3618208
6,86 3995685 328,76025 125,5615 -34,89868
687 4009282 33376275 13329875 -33568233
6388 4022446 33777865 136,65645 -32,23258
689 4035064 3418074 190,05435 -30,84805
620 4047145 3458486 134927 -29,43135
M 405,8604 3499015 46,9714 -27 57505
592 406,9500 3539656 150,4907 -26.49180
693 407,9793 35804025 154,05075 -24.96913
694 408,9470 3621250 157,65155 -23,41065
6,95 409,8517 3662190 6129326 -21,81595
6,96 4106918 3703218 164,97595 -20,18465
897 414658 37193255 68,6997 -18,5163
698 4121726 378,5509 177,46485 -168105
699 4128103 38267585 7627075 -15,06688
7,00 4133762 386,81185 18011815 -13,28498
7 4138726 3909431 184,006 -1,46438
7.02 44,2941 345,08405 187,93705 -9,85568
7,03 414,6404 2892288 119086 -7.70550
7.04 4149100 403,3766 18582365 -5,76635




Phu luc 2 (tifp theo)

1 2 3 4 5
705 4151012 407 52675 204,0722 -3,78693
706 4152124 4116779 2082067 76670
707 4152420 4158307 208,2067 0,29965
7.08 4151883 41998295 2123888 239763
7,09 4150496 4241342 21660935 454260
740 414,3263 4282836 22087145 6,72995
7H 4145106 4324304 225,177505 6,4602
712 414,069 436,57355 22952005 123358
743 A135614 4407122 233,0065 1355070
714 4130223 444,84515 2383344 1591438
715 412,3378 44897235 2428034 18,3753
7.6 4115563 4530019 2473137 20,76805
FATS 406758 45720315 2518662 2326393
718 4096945 4613051 25645775 25,80550
719 4085107 465,3967 26109125 20,39320
720 407.42% 469,47695 26576565 3102748
7,21 406,1279 4735148 27048075 33,70865
7,22 404,7251 47759915 2752365 3643473
7.23 4032122 48163895 280,0327 3921353
724 4015874 4858630 2848692 4203300
7.25 399,8486 489,6203 289,7459 449125
7.26 397.9939 4936596 294,56255 47 HL805
727 3960213 49762975 299,61805 50,80443
728 3939289 50157935 3046651 53,82543
729 3917196 505,53945 309,65055 56,89688
730 3893783 50541380 31472515 60,0170
7.31 386,0124 51329505 314,83875 83,6147
7.32 384,3204 51715135 3249910 66,41563
733 3815985 52097105 330,18185 69,69148
734 3787444 524,78285 3354%05 7301938
7,35 375,7562 52855545 34067725 76,4978
7.36 372637 5322975 34598155 79,83305
737 369,3689 53600765 3513231 8331953
7,38 365,9655 53968445 35670455 B5,585963
739 3624194 5433265 362,1665 90,45370
7,40 3587306 54693235 36756800 94,0208
741 3548004 £50,50055 37300515 97,80518
742 3509033 554,02065 37857785 15333
743 3467647 557,5181 384,13565 105,37685

273



Phy luc 2 (tiép theo)

1 2 3 4 3
7.44 3424724 560.56445 3897281 109.24612
745 3380242 564,36705 395,38347 n3E7152
7,46 3334179 5677244 40101525 1715310
747 3286512 57103485 406.7091 12119193
748 386274 57429685 412.4358 12528762
749 3133658 57750875 418,19485 12544078
7,50 13,3700 58066885 4239858 13365163
7.51 3079345 5837755 42980805 137.92060
752 302,3313 586,8270 4356615 14224790
753 2965539 58982155 4415444 146,63333
754 2505998 50275745 44745735 151078838
755 2844668 59563295 45339935 15558313
756 2781524 5968.44625 45936985 160,146938
757 2716542 6011554 465,3681 164,77065
7.58 264 965% 60387715 4713935 16845443
759 258,097 60649415 47744545 17413858
760 2510334 609,03995 48352315 179.00343
781 2437760 611542 4886260 18386915
762 2363229 €13,91485 4957532 188,72103
7.63 2286715 61523995 50190405 19378427
7.64 220,8193 51848755 50807775 19883418
765 2127639 6206557 5142735 2039455
766 2045028 62274225 5204906 20911973
7867 196,0335 624,74505 5267221 214,35578
768 187.3535 62666215 53298562 21965433
7.69 178,4603 £30,23065 5455547 23043963
7.80 558475 6421835 509,596 2881681

25 0 6439927 £6439926 3219964
780 £20375 6425872 5736057 3523123
800 -216.8647 6288779 73731 4228713
810 -4011647 5082344 7888179 4337008
8,20 <517 4142 5475808 B56,2878 5824975
B30 -867 091 4735998 9075542 £70,7544
840 -N546587 3727866 950,158 763.7226
850 14793701 2414136 9810984 860.3917
850 -1843,2880 75,6088 997.2527 959,4484
275 -1997 5106 0,001 2887553 99B8,7553
870 -22470402 1285821 89949377 69,2289
880 -26504845 -3751167 9701255 115?‘68375
850 -317265817 -B679797 918,3664 1252 3561
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Phu luc 2 (tiép theo)

2 3 4 5

900 -3692,4815 -1010.8800 8348609 1340,3007
910 -4243551 -1407,3690 714,4085 1418,0930
3920 -4824 0587 -1860.5365 5514928 B176™M
830 -5426,5154 —23?2,9486 3403091 1526,7834
940 -6042.3167 -2946,2708 748875 1548,0229

3 -61958239 -3097 8120 0 15489560
8950 -6660,9584 -35814756 -250,99585 15397419
260 -7260,3664 -4278,16925 -643,4861 1495,5085
970 -78517063 -5034,47135 -108,6182 140861742
980 83895687 -5837,0360 -1652.2517 12712663
990 -8860,9431 571020685 -2279,73540 107536802
10,00 -9240,87333 -7616, 14815 206570945 81236357
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Phu luc 3
(GOM PL3A VA PL3B)
(DUNG CHO CHUONG V)

Phu luc 3A : Cdc bing ding dé tinh todn két chu cong theo trang thai gidi
han - gdm 2 phiin

I - Cuong d¢ tinh todn cia cdc logi vat liéu (béng 1 dén bdng 8)
Il ~ Cuong dé tinh todn cia dbt nén.

L CUONG DO TINH TOAN CUA CAC LOAI VAT LIEU

Bing !
Cuong d9 tinh todn co ban chin nén doc truc Rup cia khdi xay (I.c(};"(:m2 - sau 28 ngay)

Quihg d6 ¥h toén v didu cao 10p x8y

Loai khéi xay S8 nigu vda
sau 28 ngay 180 = 250 500 trd 18n
1 2 a 4

1 Khéi x@y béng d& déo .
a) Gia c8ng via (chB i 16m dudi 10mm} khi s6 hiu
d4 khéng nhé hdn 1000 va chidu day mach xAy

khéng i6n hon 15mm 200 105 170
1) Gia céng vila khi s€ hidu cta da khong nho hon 200 90 : 140
800 _va bd day mach x&y khdng lon hdn 15mm 150 85 0
¢) Biing da gia cdng thd thanh hinh khéi déu (chd 16 :

I6m duGi 20mm) khi s8 hidu d& khéng nhé hdn 600 00 55 00

d) Biing céc khdi bétdng, khi chifu dai mach xAay
khéng Ion hon 15mm

s8 hidu b tdng 400 200 65 105
s8 hiéu bé téng 300 150 50 80
s& higu bé téng 200 100 35 60

2. Khéi xay da hoc. ‘
a) Bing cAc phién dé& chon lya déo thé c6 chiéu day
khéng nhd hon 200mm va khéng nhd hon ¥4 chigu

dai cia chdng, khi s8 higu da khéng nhd hon:

200 48
000 { 100 40
400 200 32
{ 100 25
b) Bing cac phién da s8 higu khéng nhd hon : 200 36
1000 {00 *
400 200 24
{ 100 20
c) Béng da héc loai thudng s8 higu khéng nho hom:
200 24
1000 {100 20
400 {200 %
100 12
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Bing 2
Cuting dé tinh toan cng bé tong ding khi tinh Vi cding do vi d6 chin mit

—. - i _——

| Cuong dé tinh toan cua ba téng tinh bing kGrem?

T
|
| .
Ky |r Didu kign

Sé | L0al oudng d6 khi 8 hisu thigt ¥& cua ba tng theo cudng d6

chiu nén
}' bé tél‘lg

T —
J_ | 180 ‘ 200 T 250l 300 r‘mo J 500 | 600
- ___L__._____ _ 1 ]

!
thit 1y | ‘ hiéu ‘ sdn xudt

e J—
|

|u) ©O8i véi ba téng et thép loal thuéng va loni &ng sudt trude

I Nén doc trye

-1

Rnp A 78

100 125 ‘ 165 TQOS 245

—_—— T ___F__i,_._. —_
|| ‘| [‘ - [ 72 g5 15 ‘ 150 ‘ 180 | 225
2 | Nen khi usn il | A - 97 125 | 180 | 205 | 255 | 305
! : ' ' - B0 15 10 | 190 | 240 | 280
oo S N I el Bl R A o Y

b} P&i véi ba téng cdt thép irng sult truge:

— - T T — e e
3 | Nén doc true (khi tink dé Rnp A - T . | 135 I 190 r245 —’7295
{ Chiu it theo vét nit doc | . | e5 | s | 2ss | s
4 'Nen wni ugn ftinh d8 chiy Au A ’ - - | 165 [ 235 | an | as
Lt theo vEt ndt doc) | | | w5 | 215 | 285 | 335
5 f tIng sudt nen chy [ Rren J A | i ’ 05 | 10 | 175 | o
|
| 00 | 130 | w0 | o
& | ('ng suit kéo cho Ripn | A va - | 20 | 24 | 27 | 285
7 | keéo i Apn | A va - R { B | 29
8 | Cét hi uén S S e Fas | 53 | e | 70
N | "

c) D8i v&i b téng c8t thép 1o4i thuéng
Treso T:‘;-'T‘.‘ T|‘:4TJT“ R

Roo | A va -

——— i J|_____L__L_._ L

§ 1ing suit kéo chy qui dc

10 i_Kéo doc tryc

| d) B3i v6i chic k&t cdu bs téng
. - - T ——
1 iNen doc truc | Rnp T 55 —;—657 - | 05 [ 135 r T -
: Ru | 1

| Nén khi udn ,

.
b

Loai cét thep Cudng d8 tinh to&n chiv kéo va chiu
nén tinh bang kG/em®. Ra va Rac

Loai Al Can nén

9. tron. bang thép s8 hiéy BMC, 3cn 1900
Loai ANl Can néng ce gd bang thép 10 mac-tanh s6 hibu CTS {dudng
kinh dén 40rmmy) va fdudng kinh tg 45 - 90mm) 2400
Loai A il Can néng c6 9o bang thép s8 higu 25n2C va 35tC (dudng
kinh dén 40mm) va 18reg {dudng kinh & - 8mm) 3000
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Bdng 4
Ciong do tinh toan bé tong khi tinh vé do chiu mdi vai £ < @1

5 o . o Cuong db tinh todn bé tong chiu méi kGfem?)
SO thi|  Loai cudng d6  |Ky hidu| Diéu kibn sdn véi s6 hidu thiét ké cia bé tong
W nuft b tong
200 250 300 400 500 600
1 Nén doc trke Rnp A &0 75 S0 130 60 19C
55 70 95 120 s 175
2 Nén khi ubn Ru A 75 a5 15 160 195 235
70 85 05 150 80 220
3 Kéo Rp A vaB - - 10,5 125 135 145
Bdng 5
Mé dun dan hdi ban dam va mé dun cit ban dau caa bé tong
‘ N Mé dun dan héi ban ddu va md dun cdt ban diu ca ba tang
Bang chiu e Ky higu (kG/om?) véi nhilng s& hidu bd téng
cda bé téng
150 200 250 300 400 500 600
Kl nén Es 230000 | 265000 | 290000 | 315000 | 350000 | 380000 | 400000
Kh cét Gs 92000 | 105000 | 15000 | 125000 | 140000 | 150000 | 60000
Bdng 6
Maé dun din hdi o6t thép
TT Loai 6t thép M6 dun dan hi c8t thép (KG/em?)
1 | C6t thép can néng bling thép cip A - Iva A - Il 2110°
2 | Gét thép can nong bling thép clp A - Il ’ 210°
3 | C8t thép cén néng bing thép cdp A - Iv 210°
4 | Thép sdi cudng dé cao, tron va c6 gd, bé thép s cudng dd
cao, cft thép bén bay sdi 18108
Bing 7
Loai cft thép Tri s8 hé n, v&i s& hidu b& téng theo thidt ké
200 250 300 400 500 600
Thép thanh 77 71 65 58 54 51
Thép sgi 67 6.2 57 52 48 45
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Bdng 8
56 hitu bé tong xay va cic loai khdi xay

54 thd ty Tén va sf hidu vét ligu Pham vi sd dung

1 Khdi x&y bing tdm b& téng (chiBu cao khéi dén Két cdu nhip cfu vam va vanh vém
500mm) ho#ic bAng cac khéi b téng !n (chifu cao efng
500mm trd I18n) vai b8 téng sB hiGu t&i thifu 200

2 Nhu irén, nhung s& hidu ba téng t&i thiéu 150 ME tru clu va méng céng
3 Khdi x8y bing da thign nhién s& hidu t6i thidu 1a 600 | K&t cfu rhip chu vém vA virh vom cbag.
Khdi x&y bing d4 hfic s8 hdu t& thidu 1& 400 Mé try cAu va méng cdng.

. CUONG DO TINH TOAN CUA DAT NEN .

Khi thiét ké, cutng d¢ tinh toin cla dit nén duge xdc dinh theo cac dic trung
co Iy cia dat. '

Cuting dd chiu nén tinh todn cia dit khéng cd di dudi méng R (kG/em?) duge
tinh theo céng thiic :

R =12 (Rl + Kb - 2] + Ky'(h - 3)}
Trong do:

R’ - cudng dé quy udc cua dat (KG/em?) lay theo cac bang III.1,
1112, T3,

b - chiéu réng ddy mong (canh nhd hodc dudng kinh) tinh bing m,
khi chiéu réng lén hon 6m thi ldy bang 6m;

h - chiéu su dat modng, tinh bing m, véi c6ng tinh tir mat dat
thién nhién. Véi céng cé dudng chu vi kin thi duge céng thém
mét nia chidu cac dap dit trén dét cong;

y ' — dung trong tinh d6i cia dit trén ddy mdng, tinh bing T/m?,
Zh

Véi v» by — dung trong va chiu diy cta mdi l6p d4t riéng biét ndm trén

diy mdng; '

K, va K, - hé s6 ldy theo bang III4.

xdc dinh theo cong thie: ¢~

Bdng IIT.1
Cuong do quy ude R’ cua dat soi san (kchmZ) trong nén
Tén ioai dat R
D& dim (cudi) cb cat Idp day 16 héng 60 + 100
Séi san do cac manh di két tinh vd ra 50 ~ 80
8di san do cdc manh da trdm tich vd ra 30 + 50
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Bdang 111.2

Cuong do quy udc R cila dit sét (kG/em?) khiong hin syt d nén

) Hé =8 Hé sd dd sét
Tén ioai dat P
10 héng —- | - —
» 0 01 02 ! 03 0.4 05 06
) 05 35 30 25 20 15 10
At
Ac 07 30 25 20 15 10 - -
(Khi W_ = 5) :
) 05 40 35 30 25 20 15 10
A sét
07 35 30 25 20 15 10 -
0 < W 1
(0 = Wy < %) 10 30 25 20 15 10 -
05 80 45 as 30 25 20 15
t
Sé 05 50 35 30 25 20 15 10
{khi W_ > 20)
038 40 30 25 20 15 10 -
10 30 25 20 15 10 - -
Bdng 111.3
Cuing do quy uoc R cia dit cat (kG/em?)
Tén dit va do 4m c6 xét dén kha ning bién ddi sau nay cda dét . }
Ddt chat Chat vila
Cat 1an sdi, cat thé khdng phu thudc dd am 45 as
Cat hat vla @ it 4m 40 30
rat dm va b#o hoa 35 25
Cat hat nhé : it 4m 30 20
rdt 4m va bio hoa 25 15
Cat bot : it am 25 20
rdt am 20 15
Bao hoa nudc 15 10
Bang 11514
Hé s k] va kz
Tén ioaj dét K, m™) Ky
Soi san, cat ¥n séi, cAt thd, cat trung 010 0,30
Gat nha 008 0.25
At bBt, 4 cat 0,06 0,20
A sét sét clng vA sét nda clng 0.04 0.20
A sét va sét déo cung, sét déo mém 002 0,18
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Cudng d6 chiu nén cua dia & nén duge xdc dinh theo céng thudc :
R = mkR,
Trong do:
R, - cudng dé gisi han (binh quan) chiu nén moét truc cia mau da
thi nghiém ¢ trang thai bao hoa ;
k - hé s§ déng nhit cha dit theo cutng dd chiu nén gidi han mot
true, khi khéong cd s6 liéu cho phép 18y K = 0,17,

m ~ hé s6 diéu kién lam viéc, ldy m = 3.
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Phu luc 3B
CAC BANG DUNG DE TINH TOAN KET CAU CONG THEO UNG SUAT CHO
PHEP (CHUONG V)

I UNG SUAT CHO PHEP CUA CAC LOAI VAT LEU

Bdng 1
Ung suit chiv nén cho phép cia da va khdi bé tong ddac san [0,] (kG;’(:mz)
Méac da va Mac via He 5
Loai vt i
Al vat fidu cu kign bé an oink
t6ng dic s&n | 25 (00 [ 75 |50 | 25 | 6 | 10
1 2 3 4 5 6 7 8 9 10
1000 24 (22119 |®B |13 [0]| 9
: " 800 21 2] 7 14 1 9 8
1 Khéh da &t D4 cé chifu day khé?g nhd 600 slv slelol|sl 7
hoa 1Bem, khi 14t da bat cac chd 18], lat 500 vl ls|lnlnls!l 7] e 2
bing phing va ding d4 nhé chén cac 18 réng 400 sl 1ale|wn| 786! s
200 13 n 10 8 6 5 4
250 1 10 g 7 5] 5 4
2 Khéi da x&y : DA o6 chidu day tU 20 -+ ‘ggg 23 i: ig gg 432 3:;? g;
30cm, dang hinh khdi vubng, chidu réing bing 500 30 | 36 | 33 | 29 | 28 | 24 | 23
chiu réng ; 14t vdi chifu day biing nhau va 4400 29 |26 |2afl20: 18| 7 | %
miét mach 300 22| w9 !wiKv | e oz
250 20 | 18 1 15 12 7 C
3. Khd xay bling da the - 6'00000 iz gg i? gg 22 :i ;“
. . 2
D4 ¢d chigu day 20 + 30cm, chiéu rdng 500 40 138 | 26 | a3 | 30 | 28 | 27 25
béing 1 + 15 chidu day, chidu dai bling 25 400 992 ta0 |28 |25 boa| ool
+ 4 chidu rdng, cdc chd 16m khong sdu qua 300 o7 |25 124 |22 | 19 | 8| 17
2cm, dang hinh khéi hofic hinh séu mat, midt 250 2|2z 20| v 17w | B
mach chiu réng mach khfng quéa 2cm
4. Khdi x&y bing cfu kién bs tdng dic s&n, g gi gg gg :; zi’ 22 22"1‘
nhy khdi xay da ths, nhun_g bé mat bing 200 20|27 2523|208 | 7 25
phing, chidu réng mach via khéng qud 1cm 150 232220 8| 6| 15! 1
100 8 16 15 13 1 10 10
200 21 | 20 | B 16 14 13 12
5. Khéi xay bing gach tidu chufin ; chidu :gg 112 :; jj E :{2) 18 g o
réng mach khéng 1dn hon 1cm 20 siu|l2!ln|lglslz '
75 13 12 il 0 g 7 6

Chii thich 1. Cudng do vita tinh sau 28 ngay

2. Khi chiéu day cta dd hoc, dd thé hodc kh6i bé téng 1a 31 + 40 cm thi ng
sudt cho phép duoc nhan véi 1,25 ; lén hon 40cm thi nhan vai 1,45
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Bdng 2
Ung suit cho phép ciia bé tong (kG/cm?)

Mic bé tdng
Loai dng suft
100 150 200 250 300
Ung suét nén doc truc [a,] 35 55 70 80 105
Ung suft cdt trye tiép [g)] 55 7.5 a5 2 135
Ung suélt kéo [ ] 3 35 45 55 6
Ung sufit kéo uln [o,] 45 55 7 8 9

Bdng 3
Ung sudt cit trigc tiép, ing sudt kéo ; ing suit kéo uén che phép ciia khéi xay gach da
vi bé téng dic san (kG}’cmz)

Mac via He 8
Loai Ung Mt cit an
suét 125 100 75 50 25 15 0 | tonk
Mach P
. i x4 i . 1 , ; , 4 | o4
thdng Khéi xay cac loai 12 09 08 05 0 0
Ung suét
c&t trc Kh&i xay da phign 24 122 1 18 | 16 | 10 | 08 | o8 3
. Mach
tiép {o] )
ga
caa Khéi x&y d4 gia céng Xem chi thich
) : Khoi xay da phi 11 1 ; 8 ! : 05
Ung suft | Mach i x4y da phién 1 09 0, 06 06
kéo [a ] gd 3
Khéi xfy d4 gia cBng 16 15 13 12 08 08 07
Mach Céc loai khéi xay
. 6 14 1 Y] 06 ;
thuding 18 1 1 0, 085
Ung sudt
Kéo usn Khéi x&y da phién 21 20 18 15 12 11 03 3
[Uku] Mach ;
g Khoi xdy da gia cong 30 28 25 | 22 17 15 13

Chi thich: - Khéi xay da gia cong bao gém : da hoc, di hoc thd, khéi bé tong
dic san, gach.

- Kho6i xdy da gia cong khi chiu cAt theo hudng mach gy thi khéng tinh tac
dung ch6ng cat cia mach vita ma tinh cho dd chiu dng sufit cit tryc ti€p cho phép
cla vat liéu da cho & bang 4.
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Bdng 4

Ung suit cit tric tiép cho phép cia vat liew da gia cong (KG/em®)

T

Mac vt iéy 2200 150 100 75 50 Hé s an toan
i ! . S ]
Ung sudt cét tryc tiép 88 7.2 56 ¢ a8 36 , K = 3
| 1
| 1 —
Bang 5
Ullg sudt cho phép cha khoi be tong da phién
] Mac bé téng Hé =6 an toan K|
Loai dng sust L o
i 200 150 100
3
1 UIng suat chiu nén dung tam fe, ] 32 28 24 3
Ung sudt ot truc tiep f] 24 22 20 3 |
Ung sudt kéo udn [o,, ) 22 20

i

18 i 3

Ghi chi~ Kh6i bé tong da phién la khoi bé tong trong d6 o6 phan lop

lat da phigr,

ham lugng dd phién chiém 50 + 60% thd tich khoi xay.

- Khi ddm bang dim chdn déng, tng sudl cho phép tang ien L5

- Mac da phién khong

thap hon 250.

Bing 6
M6 dun dan hdi coa cit thép, bé ting cac khai dic sdn bé tong, gach da (kG/em”)
Loai cdt thép Cot thép CT3 [cdp |) | Cat thep CT5 {cap I M)
. - - ..‘.. — : R ——
Modun dan héi cia cét thep | 21 x 10° 1 20 x 106
i { . I
Mac bé tong 100 150 200 250 300
]
MG dun dan hdi chiu nén ola b& tong | 19 x 10° 24 x 105 | 27 x 10° || 29 x 10° 31 x 0°
Mac via = R0 25 10
MG dun dan hdi cia cac khi gach 80Ok (e, ] 700K [, 0 600k [us,]
da. bé téng duc san
Mé& dun dan h8i cua cac khéi da 500k [er, 1
hic, bé téng, da phién o ;

Ghi chi: k — Hé s0 an toan chiu nén dang tam, xem bang dng sudt chiu

nen

[6,] -~ Ung
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Bdng 7

Ung sudt cho phép cita o6t thép (kG/em?)

Cép ©ét thép o]

C6t théo CT3 (c6t thép clp |] 1350
G t thép cf 1850

c8t thép cé{:lJ 1] 2100

cft thép CT5 1000

Bdng 8
He¢ s tAng iing suiit cho phép

T8 hop tai trong k

1 T8 hop cha yéu 1
2. T8 hép phy 123
3. Tai trong thi cdng 130
4 Lyc dbng dat 150

Bdng 9
Ung sudt cho phép cia khéi xaiy da phién, da hoc bé tong da nho, (kchmz)
. Méc bé téng d4 nhd H& sd
Loai ung su#t Loai khdi xdy | S8 hiéu da an toan
200 150 00 50 k
1000 44 a1 a4 25
800 43 Krs A 22
600 27 25 1 14
Khéi xay da phién 500 24 21 18 13 30
400 21 19 16 12
300 18 16 14 1
) 250 17 15 13 10
Ung suit chiu nén ding
tdm [o,]
1000 82 74 61 44
800 67 59 45 36
£00 49 43 36 26
Khdi x4y d4 hdc 500 42 37 3 23 25
400 37 34 25 20
300 <3 29 25 19
250 29 16 23 18
. ) ) DA phién d4 héc miét mach thudng| 14 12 10 07 3
Ung sudt cat truc tiép [o)]
Mach c6 go 24 20 16 14 3
Ung sufit kée udn [o,, ] Mach cd gd 24 24 24 16 3

Chii thich - dudng kinh d4 nhé khong l6n hon Zem.
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Bang 10

Ung suit che phép cia vat lien da (kG/em?)

. S8 hisu da
Loai dng sudt
300 400 500 500 800 1000
Ung suit chiu nén ding tam [o,] 80 120 150 180 - 240 300
Ung sufit kéo [u,] 35 5 8 7 95 12
Ung susit kéo ubn [,,] 6 8 10 12 16 20
Bdng 11
H¢ sd tinh déi s6 hién da
Kich thubc mdu thd (crm) | 20 X 20 X 20 | 15 x 15 x 15 WxOXxW |7WxTW 707 5x5x5
Hé s8 tinh déi 10 05 08 07 05
I. CAC HE SO TINH TOAN CAU KIEN CHU USN
Bdng 12
Chitu dai tinh toan 1, cia cdu kién chin uin doc iruc
Hinh thic ién két ¢ hai diu cdu kién Chiéu dai tinh toan
) Hai ddu cf dinh 0,51
Cot ding M§t ddu o8 dinh, mot ddu khdp o7
Hai diu déu 1A khdp khéng di déng 101
M&t dau cf dinh, mé&t ddu tu do 201
Vom ba khdp 058 5
vom Vom hai khdp 054 S
Vam khéng khdp 036 &

I — chiéu dai gitta cac di€m g6i cta ciu kién

S - chidu dai truc vom
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Phy luc 4
TiNH CHIEU DAl CONG

I. CONG THUC TINH CHIEU DAI CONG

1. Trudong hgp cong va tuyén dudng giao nhau thang géc

B I
B, | Ba

— '—L——---

pre _t-|a o ] . S ‘1[

£= e T =
z ! E <+H

2 _ i

BN T “y

" Lt Ld ]
=

Hinh 1. MéL kiéu mai taluy caa nén duong

Trong dé:
B - chiéu vong nén dudng (m),
B,. 13, - chiéu roug i tim dudng dén vai nén dudng vé thugng va ha luu, khi
nén dudng khéng ma rong 1 0,58 (m);
H - tong chiu cao dal dap nén dudng tir day tim edng dén cao d§ val nén

dudng (m)

h,. h, - chidu eao kién tride cta cta cong phia thagng huu v ha o (m);
m = do dde mat taluy nén dusng (1 : m);
1, - d6 dée dav eong;
[,,. L, - chiéu did edng phia thugng Tuw va ha huu,
T hinh 1 déng thoi gia dinh diém gino nhau gitia mép ngoai tudng diu val day
cua d4 via nam brén dusng kéo did eta mai taluy thi
(hicu dai eong L=1,+1,

L.=B+mH-h -1, i)

T
Ll +miy=R +miH-h)
T duge L., = L—i_ m{;{i:—hii ...... (1)
b my
Tu =B +miH-h, -0,

Ly -myp=H,+miHd-hp



B B, +m(H-h,)

; 2)
1-m, (

Ta dudge

d

Khi giao diém cia day da via va mép ngoai tudng dau khong nam trén dudng nol
dai ela mép taluy thi trong cac céng thie (1) va (2) thay h,, + t vao h cia cac céng
thuic trén, déng thdi thém hé s a vao, thi duge:

B, +mH-h, -t)+a
LI — 1 ( 1. ) (lr)

1+,

L  By+mH-h; -t)+a @)
! 1-mi, B

Sau dav néu gip trudng hgp nay déu c6 thé dya theo cach nay dé stia lai cie cong
thic tinh.

2. Trudng hgp cong giao chéo voi tuyén dudng, cita céng chéo ( song song
v&i tuyén dudng)

Hinh 2. Cong giao chéo - Cua cdng chéo

Trong hinh 2: ¢ - géc kep giita tim cong va duong thang géc véi tim tuyén.
T hinh 1 va hinh 2 ¢6 thé viét:

_ Bt + m(H B ht - L].iu)
' cos @

L

L,cos ¢ = B+ m(H - h, - Lii)
L{cos ¢ + mi}) = B, + m{(H - h)
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_ B +mH-h,)

Cho nén L, - (3)
CoS @ + mi,
#§ 0 B, + m(H - h, +L,i,
cos @
j_Jd COS(p = Bd + m(H - h(! + Ldi“)
Ly(cos¢ - mi,) = B, + m(H - h,)
B H-h
Ta duge Ly =4 it a) (4)

cos¢g — mi,

3. Trudng hop cong vag tim dudng giao chéo, cita c6ng lam thang (thing
g6c voi tudng)

I

I =
z‘far’ofe{g nudecchay 2

!

|

| Hd|

Hy

|
+ { .

b Tdng diu Kicw bic cdp

[T TR

€=

o
]

Hi
H-l’r

c) fu’a’::g dév xién

Hinh 3. Cong chéo - Ctia cong lam thang
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Khi edng giao chéo ma cda céng lam thing thi thudng ding kiéu cia céng nhu &
hinh 3-b: ¢o khi dé thi cong thuan tién ciing ¢é thé ding kiéu clta ¢dng 3-¢ nhung lam
theo kidu nay ciin phai chid ¥ gia 8 taluy nén duong de dong nude thudng thuan theo
da via chay thée vao.

Trong hinh :3:
H.. H, - ¢chiéu cao cha tudng canh 1dn v tudng eanh nhé:
H - chénh cao ¢da tudng canh 16n va tuing canh nho:
b - chiéu dai da via:
hyy. By - chénh cao gita cao trinh vai duong thugng, ha luu véi day
cua i via (m).

Céng giao chéo cla cong thang, thudng xac dinh ¢hiéu cao tudng canh nhd trude,
déng thii cho H, = h, ; sau d6 dua vao H, + H tinh ra 11 viicha y khdng dé no cuo haon
vai dutng. Néu dé cao han vai dudng thi viée ndi tiép gitta nén duong vdi taluy cua ludng
eanh s& x 1y khong 161 - Do d6 thudng phai di€éu chinh lai thich dang H,, (g161 han ldn
nhat la da via cao hdn vai dutng) - Néu khé bo tri thi nén lam eta ¢dng léch.

Khi dya theo h,, = H, dé tinh chiéu dai ctia edng thi nén giam bo phian dudng tim

X

H ————— - Khi lam cua c¢ong thang, goc ciing cua hat tuong cinh thuong bang
cos @ X mi,

nhau, khidéx= S S Nhu vay dua vie cie edng thide (3) va (1) duge:

s}

B, +m{H - h,) ~_Obbsing

cos g+ mi, COsQp + mi,

‘Pt L,

Nén L= B+ m{tl - h)) —‘(},51) sin o )
Cos O + mi,,

3 1 - — 05D si
T L, — B, +m{H - h,)-05bsing

CcosQ - mi,

5, + m(H - h,) - 05bsi
Nen - B3, +m{ h,) - 0.5bsing ©

COS(p — mi,,

Thuong dung bién phap mang chiéu dad di via b didu chinh thinh tri s6 tron.

hsino

Chénh lech chiéu eao gitia tudng canh lén va nho H = ——+ (7}
)
(‘hi¢u cao tudng cinh 16n H,=H,+ H g3
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Trong trudng hop théng thudng, chiéu cao tudng canh 16n phia thugng luu néu
khéng cao hon vai dudng, thi & ha luu cling vay. Nhung do anh hudng cua dg dée doc
ctia nén dudng, cho nén 6 thé chidu cao tudng chan phia ha Iuu la cao hon va c6 khi
can phai tidn hanh kiém toan.

4. Xét dén anh hudng cua d6 doc doc nén dudong khi ¢cong giao chéo vaéi

tim dudng

Khi xét dén Aanh hudng cta dd dée doc nén dudng trong trusng hop eong giao chéo
véi dudng, thi du ¢ thuong huu hodic & ha luu, chiéu cao tinh toan cua né déu khac vdi &
giffa tim. bén phia gdn diém thap thi phai giam nho, bén phia gan diém cao thi phai
tiang 1én. Goi i, 1a d6 dée doc etia nén dudng thi tri s6 giam hoac ting la:

AH = L, singl, (%)

Lay cac cdng thite (3) va (4) Jam vi duy, thi
By +mH-h -L ,sin i, )

Phia gan diém thdp: L, , = _
: cos @+ mi

Tc: (cos@ £+ mi, )L, , + L, sinei,m =B, ; + m{H - h )

L, {cosp +mi, +singi,m)=1, , + m(H - h ;)

B1.d + n'l(H - ht,d)

(cos ¢ £ mi_ )+ sin ¢i,m

va I"t,tl =

Tudng tu. bén phia gin diém cao:

B+ m{H — ht,el) -

IJ‘.LE =

(cosp = mi, ) - sin@i,m

|, _
& Mdt cit dpedén dudng

<.
Lv \ L§ s
f-ssfnv PN,
R
b B8 1ri'mat bing Cét:g
Hinh 4. Xét 161 Anh hudng cua d6 déc doc nén dudng




Nhut vay vdi edng chéo thi du clta ¢dng la chéo hode thing, khi xét dén dnh hudng
cia d6 déc doc nén dudng, khong ké 12 ¢ thuong hoac ha huu, phia tiép can véi diém
thap ctia déc doe nén day phai thém tri 53 singi,m vilo mau sd cua cdng thic ban d4u,
nguge lai thi trit bét gia tri singl,m & mau 86, tie 1 eae cong thie (3), (1), (5), (6) s¢ viét
thanh:

Phia gin diém thap clia dé doc doc nén dudng:

B, +mH-h)}

1)1 i = n " " aa- (10)
‘ cos@ * mi, + {sin¢i,m)
Phia gin diém cao cia do dée doc nén dudng:
B ,+m{H-h
[J. _ 1.4 ( t ) (] 1)

il

cos + mi, - {(sin i, m)

5. Didu chinh cac tham sb tinh toan lién quan trong truong hop dudi day

D& cho cong thic tinh toan trén day khéng c6 qua nhiéu tham s6, déng thoi cé thé
ng dung trong trudng hgp dudi day, cho nén dung phudng phap diéu chinh tham 56
tinh toan va gidl quyét nhu sau:

1) Khi mai taluy nén dutdng cd hai do dée (hinh5)

L
1|—Bt

Hinh 5. Nén dudng c6 taluy hai d6 déc
Trong do:
B, - chiéu réng diém déi déc taluy nén duong thugng, ha Juu (m);
H, - chiéu cao tir diém ddi déc dén vai dudng (m);
H' - ¢chidu cao ti diém déi dde dén tim day cdng (m);

m, - ti 6 d6 doe taluy nén dudng doan trén,

Tu d6 ta cé: B, =8B, + mH, (1)
B,=8B,+mH, (13
H=H-H, (1)
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Vi vay khi nén dudng c6 taluy hai dé dée néu diung cic cong thic Lrén diy tinh
chiéu dai eéng thi chi can thay B, va H thanh B, va H' la dudgc.

2} Khi nén dudng 6 siéu cao va md réng

a) 1, va 1, eiing mdt hudng (hinh 6)

Trong hinh 6:
W - d& md rong nén dudsng (m);
1, - d0 déc ngang siéu cao cua nén ducng, %:

H,, - ehiéu cao Lt vai dudng thugng, ha luu dén tim day céng.

B,=058... (15 B,= 058+ W ... (16)

H=H+Bi, ... a7 H,=H - Wi, .. (18)

Khi nén dudng c¢é sidu cao, md rng ma diung cic ¢dng thic trén dé tinh chidu dai
cong thi gia tri H phan biét thay bang H, hoéc H,

Be |, _ B4 |

¥ 1

B LW,
| v e !
P 7=t 1
= L_L": l:‘: _é';
T+ = £
L - 14
. S S——— | ——
' Le !_ bd

Hink 6. D6 doc day eéng va dée sidu cao cing hudng

b} i, va i, ngude hudng (hinh T)

Hinh 7. B9 dbe day ¢dng va déac siéu cao khiace hudng.
Ciac ky hiéu trong hinh vé nhu trén.

T hinh 7 ta o6

B,=05B+W . (16) B,=058 .. 15)
Ho=H+Bi, .. (17 H,=H- Wi, . (18)
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Nhu vay du cac diéu kién thay déi (nhu thay dal dé dée mai taluy hoae do anh

hudng clla siéu cao v md rdng, eling ¢é thé dung bién phap diéu chinh cae tham s6 tinh

toan. roi st dung cac edng thie ¢d ban d trén dé tién hanh tinh toan.

6. Tong hop cac cong thite tinh chiéu dai cong

: : — —
Tinh hinh b tri cé'ng_ . Thugng huu Halwu |
C8ng va dugng giao thang g B, + m(H - h,) ) By +m(H - hy)
1 - mi, T —mi,
Khéng Cla céng
xét anh lam chéo
’ B, +m{H - hy) ) 13, + m{ll = h;) A
Céng huo.ng} {song so’ng cos @ + mi, PP (4}
va ndn | cla ddc vdi tuyén
duding doc | dudng S e -
giao nén Cuacong | Bi + m{H - h,} - 0,5bsinge () B 1wt -hg) - uShsing ()
) e k2 gy — i
chéo | SY9NI | 1am thing cosq +mi, B
{thdng géc
vai tudng
0 cong) . - i
Co xét Phiz gan '[
anh diémthdap | Caccongthlc (3) | oo e (10)
hudng | clia dic doc @y | e + (sin @i, m)
cha déc | _néndudng | &) - _
doc | Phia gan ()
nén diém cao . i e (11) :
dudng | soa déc doc | tongmausé | — {sin pi,m)
[ nén duang o o
Trong | Khi taluy nén dugdng co _ B.=B+mH, (12) | B, =B, +mH, (13
cac | haidd déc (Thay B, va | HoH H (14 .
tnsong | H' cho B, va H trong i |
hop cac cong thue trén)
1¢ cong thue tre n - : I -
o Khi i, va iy B =058 (15 | B,=05B+W (16)
digu Nén clng
ks . . . H, = +Bi 17 o= — WA 3
chinh  quong co ' hudng | " H ..5_5.'1 (17} | H,=H __-"f’h (18)
cac i
5iGU Cao
" tham b“‘\ ¢ . B, =05B+W (16) ‘ B,=0.5B {15}
. ovamd Khi i, va i, | _
1solien i rang nguidc Hi=H WL (18) ' A= H B 17 ?
i quan C :
; Fruding ;
¢ trong : i
i cang I i |
Lthoe * | ;

AR




Il. CAC BANG DUNG BE TiNH TOAN
Pé don gian hoa vide tinh toin, dd mang cdc thdng 6 hGu quan trong cic c¢dng
thite tir (1} dén (18) soan thanh bang dé Lra cdu.

Bang 1. Bang cac gia tri cua ————— va K (vl m = 1.5)
1 + mi

o

Bang 2. Bang gia tri cia 0,5bsing.

. , coL . A b sin¢ _
Bang 3. Bang gia tricua H, = ——?p {m=1.5).

Bang 4. Tri s6 ciia singi,
Bang 5. T'rj 86 cua singi, m (m = 1.5).

Bang 6. Bang chiéu dai ¢6ng giao thing goc.

Bang 7. Gia tri chidu dai edng hidu chinh AL (m = 1.5,

o7

bo
0
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Bdng 4. Tri s6 cua singi,

i2 1% 2% 3% ‘ 4% [ 5% 6% l 7% 8%

9%‘\

0‘001 0,002 0,003 ~ 0.003 0,004 \ 0,005 | 0,006 0,007

. 0,008

10° 0,002 0,003 0,005 0,007 0,009 l 0,010 0,012 0,014 0,016

15° 0,003 A\;EJO‘:') _ 0,008 0,010 0.013 0,016 0,018 0,021 0,023

20° 0,003 0,007 0,010 0.014 0,017 0,021 0,024 0,027 0,031
25° | 0,004 l 0.008 | 0,013 0,017 0,021 0,025 0,030 0,034 0,038 “

30° 0,005 l 0,010 1 0,015 0,020 0,025 \ 0,030 0,035 0,040 0,045

36° 0,006 \ 0,011 b,ﬂﬁ’ 0,023 0,029 \ 0,034 0,040 0,046 0,052

40° 0,008 \ 0,013 0,018 0,026 0,032 l 0,039 0,045 l 0,051 | 0,068
0,007 0,021 0,028 0,035 l. 0,042 0,049 \ 0,057 0,064 |

0,023 Om 0,038 | 0,046 \ 0,054 0,061

{_550# 0008 | 0016 | 0025 0033i 0,041 l»ooa.gjﬁoow 0,066
| 0009 | 0017 | 0,026 Lo 035 l 0.043 l 0,052 | 0061 | 0,069

Bing 5. Tri s6 sinpl, m (m = 1,5)

s

2% 3% % | 5% 6% 7% 8% % |
|
| 000 | 0,003 l 0004 | 0.005 m | 0008 | 0,009 \ 0,010 | 0012
10° | 0,003 \ 0,005 \ o,ooeﬂLo,om \ 0013 | 0016 |][ 018 \ 0021 | 0023
15° \ 0.004 l 0,008 I 0,012 | 0.016 N 0.019 | 0023 | 0027 l 0,031 | 0035
2#(@5_’]_0010 0015 | 0021 | 0026 | 0,031 I 0,036 || 0041 | 0046
0,006 J_om/s1 0,019 N 0,025 |! 0,032 | 0,038 |i_o,o44 \l 0051 | 0057
30° LoﬂkﬁiﬂiL,%23 | o030 | 0038 [700454 053 | 0060 | 0.068 |
0005 | 0017 | 0026 | 0034 | 043 | o052 | ooso | o069 | 0077 |
0_01010.019 | o020 | 0039 | 0048 \ 0.058 | 0067 | 0077 | 0,087
0011 | 0,021 \ 0032 | 0042 | 0053 | 0064 | 0074 | 0085 | 0.095
0,011 | 0023 | 0034 \ 0046 | 0057 h,osg 0.080 | 0092 | 0103

0,012 | 0025 l 0,037 | 0049 | 0,061 | 0,074

Coots | ooz | oom 0052 | 0085 | 0078

0,088 0,088 0,111
| o001 | 004 | 0117

301



6. Bang chiéu dai ¢6ng giao thang goéc
Thuyvét minh:
1) Bang nay thich hgp vdi B = 750cm, m = 1.5, khéng siéu cao, NG rimg.

\ \ 5(H -
9) Bang nay duge tinh theo ¢cong thie L ; = O'5B1++1’10;_ h)
—_ ' ](]

3) H - h trong bang cach nhau 5cm, néu cich nhau dudi Sem thi dua theo bang
dusi day dé hiéu chinh. '

H - h{cm) Tri $& higéu chinh L, Tri 6 hiéu chinh L
1 1 2
2 3 3
3 4 5
4 4] 6
Bang 6
. | |
I, 1% 2% 3% 4% 5%
LY L, L, L, L, L, L, L, L, | L,
H-h
10 384 3596 379 402 373 408 368 415 363 422
15 392 404 386 410 380 416 375 423 370 430
20 399 411 393 418 388 424 382 431 377 438 |
25 406 419 401 426 395 432 389 439 384 446
30 414 426 408 433 402 440 396 447 391 454 |
35 421 434 415 441 409 448 403 455 398 462 .
40 428 442 442 448 416 455 410 463 405 470
45 436 449 430 456 423 463 A17 471 412 478 |
50 443 457 437 464 431 471 425 479 419 486
55 451 464 444 472 | 438 479 432 487 426 495
60 458 472 451 479 445 ! 487 439 485 433 503
65 | 406 | 480 | 450 | 487 | 452 | 495 | 446 | 503 | 440 | 511
70 473 487 466 495 459 503 453 511 447 519
75 480 495 473 503 467 510 | 460 519 453 . 827 |
| 80 488 | 503 | 481 | 510 | 4ra | 518 | 467 | 527 | 460 | 535
85 495 510 489 518 481 526 474 535 467 543 |
90 | so2 | 518 | ags | 526 | 485 | 534 | 481 | 543 | 474 | 551 ]




Bang 6 (tiép theo)

al 1% | 2% | 3% 4% 5%
LY L L, Lo L, L, L, L L, L
H-h
95 510 | s25 | s62 | 534 | 495 | 542 | 488 | 561 | 481 | 559
100 | 517 | 533 | s | 541 | s02 | 560 | 495 | 8§59 | 488 | 568

105 525 541 517 549 510 558 502 | 586 495 - 678

110 532 548 524 557 517 565 509 574 502 584

115 539 556 532 564 524 573 517 582 509 592

120 547 563 539 572 531 581 524 590 516 600

125 554 571 546 580 538 580 531 598 523 608

130 562 578 553 588 545 597 538 606 530 616

135 569 586 561 | 595 553 605 545 614 537 624
i 140 1 576 594 568 603 560 8613 552 6§22 544 632
. | . i —
| 145 584 602 575 611 567 620 [ 559 630 551 g41

150 591 609 583 619 574 628 566 638 558 549

155 599 617 590 626 581 636 573 646 565 637

160 606 624 597 § 634 589 644 580 654 572 665

165 613 632 604 642 596 652 587 662 579 673

170 621 640 612 649 603 660 594 670 586 681

175 628 647 619 | 657 610 668 501 678 593 689

180 1 635 | 655 626 665 617 675 608 686 600 697

185 | 6543 662 633 673 624 683 616 694 807 705

190 650 670 641 680 532 691 623 702 614 714

195 658 678 648 688 639 699 | 630 710 621 722

200 665 | 685 656 : 696 646 707 . 637 718 628 730

205 672 | 693 663 704 | 653 715 644 | 726 635 738

210 _68C 701 670 711 660 723 651 734 642 746

215 687 708 g77 719 667 730 658 742 649 754

220 695 716 | 684 727 675 738 665 750 656 762

225 702 723 652 735 682 746 672 758 663 770

230 709 731 699 | 742 689 754 679 766 670 778

239 727 739 706 750 696 762 686 774 677 786

| 240 | 724 746 | 714 758 703 770 693 782 | 684 795

303




Bdng 6 (tiép theo)

1%

2%

3%

4%

5%

L, L, L L, L, L, L, Ly L Ly
H-h

| 245 732 754 721 765 711 777 700 790 691 803
250 739 761 728 773 718 785 708 798 698 811
255 746 769 735 781 725 793 715 806 | 705 819
260 754 777 743 789 732 801 722 814 712 827
265 761 784 750 796 739 809 729 822 719 835
270 768 792 757 804 746 817 736 830 726 843
275 776 799 765 812 754 825 743 838 733 851
280 783 807 772 820 761 832 750 846 740 859
285 791 815 779 827 768 840 757 854 747 868
290 798 822 786 835 775 848 764 862 753 877
295 805 830 794 843 782 856 771 870 760 884
300 813 838 801 851 789 | 864 778 878 767 892
305 820 845 808 858 797 872 785 886 774 900
310 828 853 816 866 804 880 792 894 781 908
315 835 860 823 874 811 887 800 902 788 816
320 842 868 830 881 818 895 807 910 795 924
325 849 876 837 889 825 | 903 814 918 802 932
330 857 883 845 897 833 911 821 926 809 941
335 865 891 852 905 840 919 828 934 816 949
340 872 898 859 912 847 927 835 941 823 957
345 879 | 906 867 | 920 854 935 842 949 830 965
350 887 914 874 928 861 942 849 957 837 973
355 894 921 881 936 868 950 856 965 844 981
360 901 929 888 943 876 958 863 974 851 989
365 909 937 896 951 883 966 870 982 858 997
370 | 916 944 903 959 890 974 877 989 865 | 1005
375 924 | 952 910 967 897 082 884 997 872 1014
380 931 959 917 974 904 990 892 | 1005 | 879 | 1022
385 938 067 925 982 911 097 899 | 1013 | 886 [ 1030

304




Bdng 6 (tiép theo}

_,
1 ‘I’/o ‘ 2% 3% 4% 5% —l
L, L, 3 L, L L L, | L, L, Lo
R |
946 4975 932 990 919 1005 | 06 1021 893 1038 l
395 | 953 | 982 gae | 997 926 | 1013 | 913 | 1020 | 900 | 1046
400 961 9580 947 1005 933 1021 920 1037 g07 1054
| 405 _ 468 997 G54 1013 940 14029 927 1045 g14 1062
410 675 | 1005 | 961 | 1021 | 947 | 1037 | 934 | 1053 | 921 | 1070 |
| 415 983 | 1013 | 968 | 1028 | 955 | 1045 . 941 | 1061 | 928 | 1078
420 | 990 | 1020 | o76 | 1036 | 962 , 1052 | 948 | 1069 | 935 | 1068 |
425 go8 | 1028 | 983 | 1044 | 969 | 1080 | 955 | 1077 . 942 | 1095
430 1005 | 1036 290 1052 q76 1068 62 1085 949 1103 ]
| 435 | 1012 , 1043 | 998 | 1059 | 983 | 1076 969 | 1093 | 966 | 1111
440 | 1020 | 1081 | 1005 | 1067_| 990 1084 | o6 | 1101 | 963 | 1119 _
445 1027 1058 | 1012 1075 998 ‘ 1082 983 1109 | 970 1127 |
450 1034 1066 1019 1082 1005 1009 a91 117 | a77 1135 |
’»455 1042 | 1074 | 1027 | 1090 | 1012 | 1107 . 998 | 1125 | 984 | 1143
160 4 1049, 1081 | 1034 | 1098 | 1019 | 1115 | 1005 | 1133 | 991 1161
45 ' 1057 | 1089 | 1041 | 1106 1026_| 1123 \ 1012 . 1141 998 1159__4
470 | 1064 | 1096 . 1049 . 1113 | 1033 | 1131 1019 ! 1149 | 1005 | 1188 |
475 | 1071 | 1104 | 1oss | 1121 | 1041 1139 | 1026 | 1157 | 1012 11?6_!_
__480_| 1078 1112 i__1_063_ 1129 | 1048 ' 1147 | 1033 1165 , 1019 _1184_!.
| 485 | 1086 | 3119y 1070 1187 © 1085 | 1154 | 1040 | irs |roze | qr0z |
4901094 | ViZT . 2078 _ 134 | 1052 | 1162 1047 !__1_1_81.____1033_j12.@{1_’
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Bdng 6 (tiép theo)

i, 1% 1 2% 3% L 4% 5%

535 1160 1196 | 1144 © 1215 1127 | 1233 1111 1253 1096 1273

540 | 1167 | 1203 | 1151 | 1222 | 1134 | 1241 | 1117 | 1261 | 1102 | 1281

545 1175 1211 1 1158 1230 1142 1249 1125 1 1269 1109 1250

| 550 | 1182 | 1218 | 1165 | 1237 | 1148 ! 1256 | 1132 | 1277 | 1116 | 1297

555 | 1190 | 1226 | 1173 | 1245 | 1156 | 1265 | 1139 | 1285 | 1123 | 1306

560 | 1197 | 1233 | 1180 | 1253 . 1163 | 1272 | 1146 | 1293 | 1130 | 1313

566 1205 | 1241 | 1188 | 1261 | 1170 | 1280 : 1153 | 1301 | 1137 | 1322

570 | 1212 | 1248 | 1194 | 1268 1177 | 1288 | 1160 | 1309 | 1144 | 1330

575 | 1219 | 1257 | 1202 | 1276 | 1185 | 1296 1167 | 1317 | 1151 ' 1338

580 | 1226 | 1264 | 1209 | 1284 ' 1191 | 1304 | 1174 ; 1325_; 1158 | 1346

585 | 1234 | 1272 | 1217 | 1299 | 1192 -} 1312 | 1182 | 1333 | 1165 | 1354

500 | 1241 | 1279 | 1223 | 1202 | 1206 | 1319 | 1188 @ 1341 . 1172 1362

505 | 1249 | 1287 | 1231 | 1307 | 1213 . 1327 | 1196 | 1349 | 1179 | 1370 |

600 | 1256 | 1204 | 1238 | 1315 | 1220 | 1335_| 1202 ! 1357 ‘ 1186 | 1378
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. Vi DU TINH TOAN

Vi du 1: Mét edng c6 mit cit ngang nhu hinh 1, chiéu réng nén dusng la 8.6m, cao
dd vai quong & vi tri coc tim 1a 52,00m, cao dé Lim cua diy cdng 1a 141,25m. Nén duong
ddp bing A&t roi. dd dée mai taluy 1a 1:1,5. Cac dd kién trac ctia cta vao céng la 4,70m,
cha clia ra 1a 3,30m, dd dée doc ¢dng 1a 3%, hdy tinh chig¢u dai ¢fng.

Giai: B = &,50m m=1:1,5 i,=0,03

H = 52.00 - 44.25 = 7.75 h, = 4.70m h, = 3,30m

1. Tinh toan

Ding cong thide (1) va {2) tinh duge:
B, +m(H-h)

1+ m,

L

1

H-~h =775 -4.70=3,00m

Tra bang 1#_; = 0,957
1+ m:,
L, = (4,25 + 1,5 x 3,05) x (1,957 = 8,83 x 0,957 = 8.4dm

B, + m{H - h,)
I.id =

] - mi“
H - h,=7.75 - 3,30 = 4,45m

Tra bang 1 # = 1,047
1 —m1

Ly =(4,25+ 1.5 x 4,45) x 1.047 = 10,93 x 1.047 = 11,44m
Dodé: L=L+4+1,=845+11,44=198%m
2. Tra bang
(6 thé truc 1iép tra cdc biang 6 va 7.
TitH-h =305bm
duge 1, = 797 + 48 = 845em
TeH-h,=4145m
duge L= 1092 + 52 = 1 l44em
L=1,+1,=8150+ 1144 = 1 988¢m.
Vi du 2: Cae $6 lidu di cho nhu vi du 1. nhung la eéng vom da 1 - 3m, tim cong
giao vai Lim dudng mot goe 45°, nén dusng ma rong 0.4m, d6 doc siéu cao la 4%, ngude
véi huéng cta do doe doe ¢ong. tudng chi bal ¢o gée eang 1a 30", db dde doe nén dudng

ctia doan niy 14 7%. Piém thap cha dée doc gan vii phia thugng lwu, ¢la cdng thang.
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Hay tinh chifu dai cong khong xét dén va 6 xét dén anh hudng cta d§ dée doc nén

dusng.
Giai ¢ = 45" w = 0,40 i, = 0,04 i, = 0,07

Chiéu dai da via b =300+ {0.46 x 2) + (0,04 x 2) = 4,00m 14y tron sd)
Thec cong thue (16) B,=0,56B+ W =425+ 0.40 = 4.65m
(15 B, = 0.5B = 4.26m
(1) H, =H-Wi, =775-04 x .01 =773m
(17) H, = H + Bi, = 7,75 + 8,5 x 0,04 = 8,09m
H -h,=773-4,70=3,0dm
H, - h, = 8,09 - 3.30 = 4,79m
1. Khéng xét dén anh hudng cua dé déc doc nén duéng

Theo céng thice (5) vi {6), sit dung cdc bang 1 va 2 dé tinh

L = B, +m(H, -h,)-05bsing

t

cos¢ + mi,
=[4,65+(1,6x 3,03)-1,41] x 1,329

=7.79 x 1,329 = 10,35m
B, +m{H, - hy)~05bsing

cos @ —mi,

IJd =

=495 +(1,5 x4,79) - 1.41] x 1,51
= 10,02 x 1,61 = 15,15m
2. C6 xét dé€n anh hudng cua dé déc doe nén dudng
Diém thap cua do dée doc nén dudng phin phia thugng luu, dya theo cie cong thice

5.6, 10. 11 dé tinh, déng thoi theo cdc bang tit 1 + 5. dudc:

L - B, + m(H, - h,)-05bsing
L=

cos @ + mi, + sin¢i,m

_ 1,79 _ 19 g 4am

0,752 + 0,074 0,826

L. B, + m(H; - h;}-05bsing
o=

cos@ — mil, — sin@i,m

10,03 10,03

= = 17,06m
0,662 — 0,074 0,688

Chénh cao dé cla eia cong thugng, ha luu véi coe vi Lrf ¢dng tinh theo cong thitc
(9); stt dung bang 4 tra duge singi, = 0,049.
309



Tri 86 ha thap 6 thugng luu  AH = Lsingi, = 9,43 x 0,049 = 0,16
Tri s6 ting cao d ha luu AH = L singi, = 17,08 x (,049 = 0,84.

Dit ddp trén mat dinh tusng canh nhd & ciia cong:

hF,=H,-h,-AH=773-470- 0,46 = 2,57m
hiy=H,-hy;+Ah=809- 3,30+ 0,04 =5,63m
_bsing

Tu cong thie (7) va sit dung bang 3 tim duge H, =189m < 2,57 va

m
5,63m cho nén c6 thé thay la chiéu cao cta mit dinh tudng canh 16n & ha lvu déu thap
hdn vai dudng,
~ Tit vi du trén ¢6 thé thiy véi cdng chéo, anh hudng cua vide xét dén do doe doc cua
nén dudng d&i v6i chiéu dai eéng la rat 16n, cho nén trong thuc t& khéng thé bd qua
duge.
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