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Trang 3

LOINOI PAU

Dé dap tng vdi yéu cdu d6i méi trong chuong trinh dao tao ctia Trudng
Pai Hoc Bach Khoa d6i véi cac nghanh Xay dung Cau Duong, Xay dung Dan
dung - Cong nghiép va Xay dung thuy lgi - Thuy dién thuoc cac hé dao tao dai
han va vira hoc vira lam, dong thoi nhan ky niém 30 nam thanh 14p Truong Dai
Hoc Bach Khoa Ba Nang. Bo mon Co sé ky thuat Xay dung khoa Xay dung Cau
buong Truong Pai Hoc Bach Khoa thudc Dai Hoc Ba Nang cho xuat ban Gido
trinh Co hoc Dat.

Cuo6n sach nay ding dé 1am tai liéu phuc vu cho cong tic gidng day va hoc
tap cta sinh vién cac nghanh Xay dung, dong thoi c6 thé 1am tai liéu tham khao
cho céc K¥ su thiét k€ Nén- Mong.

Ngay nay, céc bai toan Co hoc Dat da duoc nghién citu phat trién rat
nhiéu, khdi lugng kién thitic vé Co hoc Dat rat 16n. Khi bién soan cuén sach nay,
ching toi c¢6 gang néu 1én nhitng van dé co ban chu yéu nhat, dong thoi bam sét
céc tiéu chudn hién hanh & nuéc ta va gidi thiéu cac phuong phap dang duoc dp
dung rong rii & cic nude Tay - Au, dé ngudi doc c6 thé d& dang nim bét va thuc
hanh dugc. Ching t6i mong riang & mitc do ngan gon va dé dang, cuon sich nay
ciling s€ c6 ich cho nhitng nguoi da hoc Co hoc dat trudc day hoac dang nghién
ctu vé Co hoc dat, nd s€ cung ¢ lai céc kién thic Co hoc dit so véi nhiing tai
liéu cii da gidi thiéu.

Khi bién soan noi dung chuong VI, céac tac gia c6 két hop st dung chon
loc nhiéu noi dung trong cuén ( Thi nghiém dat hién truong va tng dung phan
tich Nén Méng) ctua GS.TS. Vii Cong Ngit - ThS. Nguyén Thai do Nha Xuat ban
Khoa hoc va k¥ thuat xuét ban nam 2003. Noi dung cac chuong khac dugc tham
khao theo nhiéu gido trinh dugc liét ké tai muc cdc tai liéu tham khao.

Cic tac gia xin duge gbi gaim vao cudn gido trinh nay 1dong biét on sau sic
d6i véi cac thay da gidp cho cac tac gia c6 duoc thanh qua ngay hom nay:

GS.TS. Vii Cong Ngit, GS.TS. Duong Hoc Hai, TS. Hoang Truyén, TS.
Nguyén Hung Son. Dong thoi cdc tdc gia cling xin chan thanh cam on tap thé can
bo khoa Xay dung Cau duong, Truong Pai Hoc Bach Khoa - Pai Hoc Da Nang
da gianh cho céc tac gia su quan tam, gidp d& c6 hiéu qua dé cudn gido trinh
hoan thanh va sé6m ra mat ban doc.

Do Co hoc dat da phat trién qud nhanh trong thoi gian qua, do kinh
nghiém va kién thic c6 han, nén chic chan béan than nhitng nguoi viét da khong
thé nam duoc ddy du nhitng dién giai hay, nhitng két qua t6t ctia nd, nén khong
thé tranh khoi céc thi€u sét. Mong cdc ban dong nghiép trong chuyén nghanh chi
dan cho. Moi su gép y vé€ noi dung cuon sich sé dugc ti€p nhan véi long biét on.
Dia chi gép y gui vé: Bo mon Co s k¥ thuat Xay dung khoa Xay dung Ciu
duong.

Truong Pai Hoc Bach Khoa - Bai Hoc Pa Nang

54 Nguyén Luong Bang - Quan Lién Chiéu - TP Da Néang

Email: xdcauduong @yahoo.com

Cac tac gia.



Truomg PAI HOC BACH KHOA PA NANG Nhém chuyén mén CHD-Nén Mong

B mon Co so ky thudt Xdy dung Bai giing Nén va Mong
CHUONG I. MOT SO VAN PE CO BAN TRONG THIET KE NEN MONG
§1. CAC KHAI NIEM CO BAN
1.1. Mong

Moéng 14 bd phan chiu lyc dit thip nhat, 1a Chn kitn
két cau cudi cing cua nha hodc cong trinh. N6 bén trén ,‘)ﬁ/‘/ ,
tiép thu tai trong cong trinh va truyén tai trong d6 Mt mong

\ e " , , TRIRTRTRINT N PRI RTRTRT N N Ne
1én nén dat dudi ddy mong.

1.2. Miat mong =
Bé mat mong tiép xac v6i cong trinh bén /
trén (chan cdt, chan tuong) goi 1a mat méng. Mat
moéng thuong rdng hon két cAu bén trén mot chat Nén N Day méng
dé tao diéu kién cho viéc thi cong cu kién bén :
trén mot cach dé dang.
1.3. GO mong —— o
Phan nho ra ctia méng goi 1a gd moéng, go
mong dugc cAu tao dé dé phong sai I¢ch vi tri co

2 ,
0 mong — .
€6 mong G0 mong

Mong

thé xay ra khi thi cong cac cAu kién bén trén, lic L a i
nay c6 thé xé dich cho dung thiét keé. [
1.4. Pay mong Hinh 1.1 Nén va mong

Bé mit mong tiép xuc voi nén dat goi 1a ddy mong. Pay mong thuong rong hon
nhiéu so véi ket cdu bén trén. S¢ di nhu vay boi vi chénh 1éch d6 bén tai mit tiép xuc
mong - dat rat 1on (tr 100 - 150 1an), nén mo rong day mong dé phan bd lai tng sut
day mong trén dién rong, giam dugc Gng suit tic dung 1én nén dat.

* Khai niém vé dp e day mong:
Ap Iyc do toan b tai trong cong trinh (bao gdm ca trong luong ban than méng

va phan dat trén mong), thong qua mong truyén N
xubng dat nén goi 1a ap luc day mong. m
A , s N+G
Cong thuc: o, = (1.1)
axb TR RN ™Y™Y i PRTNY TN KT~

Trong do: : - :

N - Tong tai trong thang dimg tinh dén g : | l
mat dinh mong. ' G '

G - Trong lugng cua vat liéu mong va Qi
phan dat nam trén mong. N—p

* Khai niém vé phan luc nén:

Khi chiu tac dung cua ap lyc day mong,
nen dat dudi day mong cling xudt hién phan lyc
nén, c6 cung tri sé nhung nguoc chiéu véi ap lyc diy mong.

N+G (12)
axb

Viéc tinh toan phan luc nén c6 y nghia rat 1on cho viéc tinh toan d6 bén, 6n dinh
clla mong sau nay.

Hinh 1.2: Ap lyc ddy mong
va phan luc nén

Cong thuc: p=of =
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Truomg PAI HOC BACH KHOA PA NANG Nhém chuyén mén CHD-Nén Méng
B mon Co so ky thudt Xdy dung Bai giing Nen va Mong
1.5. Nén

Nén 1a phén dat nam dudi ddy mong, tiép thu tai trong tir méng truyén xudng.
Nguoi ta phan nén lam hai loai:

+ Nén thién nhién: La nén khi xay dung cong trinh, khong can bién phap nao dé
xtr Iy vé mit vat 1y va co hoc cua dat.

+ Nén nhan tao: La loai nén khi xay dung « can dung cac bién phap nao do dé cai
thién, lam tang cuong kha nang chju tai cua dat nén.

1.6. Y nghia ciia cong tac thiét ké nén méng

Khi tinh toan thiét ké va x4y dung cong trinh, can chl ¥ va ¢d ging lam sao dam
bao thod man ba yéu ciu sau:

1- Bdo dadm sy lam viéc binh thudong ctia cong trinh trong qua trinh str dung.

2- Bao dam cuong d¢ cua tung bo phan va toan bo cong trinh.

3- Bao dam thoi gian xay dung ngan nhat va gia thanh ré nhat.

V6i yéu cau thir nhat thi néu cong trinh ¢6 d6 lan, hodc lun 1éch, hoac chuyén vi
ngang qua 16n thi cong trinh khong thé 1am viéc binh thuong, ngay ca khi né chua bi
pha huy.

Véi yéu cau thtr hai: Cuong d6 cong trinh ngoai viéc phu thude vao cudng do
ban than két ciu, mong, con phu thude rat 16n vao cuong do cua dat nén duai day cong
trinh. Do vay cong tac khao sat, thiét ké va tinh toan nén phai chat ché va chinh xac dé
dam bao an toan cho cong trinh.

Vi yéu cau thir ba: thi viéc tinh toan, thiét ké va chon bién phap thi cong hop Iy
cd anh huong rat 16n dén thoi gian thi cong cong trinh. Thong thuong vi€e thi cong nén
mong thuong mat nhiéu thoi gian, do vay yéu ciu ndy can duogc thé hién tinh hop 1y va
chat ché.

Gi4 thanh xay dung nén mong thudng chiém 20-30% gia thanh cong trinh ( ddi
v6i cong trinh dan dung). Vi cong trinh cau, thuy loi ty 16 d6 c6 thé dén 40-50%.

Kinh nghiém thuc tién cho thﬁy hﬁu hét cac cong trinh bi sy cb déu do giai
quyet chua t6t cac van d& vé thiét ké nén mong Do ‘vay, viéc nghién ctru, tinh toan,
thiét ké nen va méng mot cach toan dién ¢ y nghia rat quan trong doi véi nguoi k¥ su
thiét ké nén mong.

§2. PHAN LOAI MONG VA PHAM VI SU DUNG
2.1. Phan loai theo vat li¢u:

Thong thuong st dung cac loai vat liéu dé 1am moéng nhu sau: Gach, da hdc, da,
bé tong, bé tong cot thép ..

+ Mong gach: Su dung cho cac loai mong ma cong trinh co tai trong nho, nén
dat tbt, str dung & noi c6 muc nudc ngam siu.

+ Mong d4 hoc: Loai 16ng nay c6 cuong do 16n, sitr dung & nhirng ving cé san
vat liéu.

+ Mong gb: Cuong do nhd, tudi tho it, it duoc st dung, thudng sir dung cho cac
cong trinh tam thoi, hodc dung dé xir Iy nén dat yéu.

+ Mong thép: it duge sir dung dé 1am moéng vi thép dé bi gi do nudc trong dat va
nudc ngam xam thyc.
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Truomg PAI HOC BACH KHOA PA NANG Nhém chuyén mén CHD-Nén Méng
B mon Co so ky thudt Xdy dung Bai giing Nen va Mong

+ Mong bé tong va bé tong cot thép: Cudng do cao, tudi tho 1au, dugc sir dung
rong rii trong xay dung cong trinh. Vi loai méng nay yéu cau bé tong Mac = 200,

2.2. Phén loai theo cach ché tao méng:

Theo cach ché tao mong nguoi ta phan ra hai loai: méng d6 toan khéi va mong
lap ghép.

+ Mong d6 toan khéi: Thuong sir dung vat liéu 1a bé tong da hoc, bé tong va bé
tong cot thép, loai moéng nay duoc su dung nhiéu.

+ Mong lap ghép: Cac cau kién méng dugc ché tao san, sau d6 mang dén cong
truong dé lip ghép. Loai méng nay duogc co gidi hoa, chat luong tot tuy nhién it dugc
st dung vi viéc van chuyén kho khan.

2.3. Phan loai theo dac tinh tiac dung cta taii trong:

Theo dac tinh tac dung cua tai trong nguoi ta phan thanh mong chiu tai trong
tinh va mong chiu tai trong dong:

+ Mong chiu tai trong tinh: Mong nha, cong trinh chiu tai trong tinh.

+ Méng chiu tai trong dong: Moéng cong trinh ciu, mong mdy, mong cau truc. ..
2.4. Phan loai theo phwong phap thi cong:

Theo phuong phap thi cong nguoi ta phan thanh mong nong va mong sau:

* Mong néng: La méng xay trén hd mong dao tran, sau d6 lap lai, do sau chon
mong tur 1.2 +3.5m.

Mong nong st dung cho cac cong trinh chiu tai trong nho va trung binh, dat trén
nén dét twong ddi tt (nén dat yéu thi c6 thé xtr Iy nén). Thudc loai méng ndng ngudi ta
phan ra céc loai sau:

+ Mong don: Sur dung dudi chan cdt nha, c¢it dién, mb tru cau. ..

+ Mong bang: St dung dudi cac tuong chiu lyc, tuong phu hodc cac hang cdt,
mong cac cong trinh tudng chan.

+ Mong ban (mong be): Thuong sir dung khi nén dat yéu, tai trong cong trinh
16n, hodc cong trinh ¢6 tang ham.

* Mong sdu: La loai mong khi thi cong khong can dao hd mong hodc chi dao
mot phan rdi dung phuong phap nao d6 ha, dua mong xuong d6 sau thiét ké. Thuong
sir dung cho cac cong trinh c0 tai trong 16n ma 16p dat t6t nam o tang sau.

Mong sau gom co cdc logi sau:

+ Mong giéng chim: 1 két cau rdng bén trong, vo ngoai c6 nhiém vu chdng da
ap luc dat va ap lyc nudc trong qua trinh ha va tao trong luong thing ma sat. Sau khi
ha dén d6 sau thiét ké thi nguoi ta 1p day (hodc mot phan) bé tong va phan rong. So
db thi cong mong giéng chim tr trong nhu hinh v& (1.3).

Viéc léy dat dudi day giéng co thé béng nhan cong dé dao dat va dua Ién trén,
ngoai ra co thé dung voi x6i 4p luc 16n dé x6i dat va hat ca dat va nudc ra ngoai, ha
giéng xubng cao do thiét ké.

* Uu diém:

- Méng c6 kich thudce 16n, kha nang chiu tai rat 16m.

- Thi cong thiét bi don gian.

* Nhwoc diém:

- Khéng phu hop khi nuée ngdm 16n hodc ¢ nude mit.

- Nang suét khong cao.
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Truomg PAI HOC BACH KHOA PA NANG Nhém chuyén mén CHD-Nén Méng
B mon Co so ky thudt Xdy dung Bai giing Nen va Mong

-Thoi gian thi cong lau.

Nhdn xét: Mong giéng chim phu hop khi xay dung mong cau 16n va diéu kién
thi cong phu hop. Tuy nhién can can nhac gilta cac phuong an moéng siu dé dap tGng
yéu cau vé tién do thi cong va ning suat lao dong.

o

® )
: & 5 & : %6&5&5&
1 — {
ﬁ/% Thung dung
vat liéu
711
1. Piic dét dau tién 2. Pao ha giéng 3. Diic dot thir 2

Hinh 1.3. So db ha giéng chim

+ Mong gleng chim hoi ép:

Khi gap diéu kién dia chat thuy van phuc tap nguoi ta thay mong giéng chim
bing mong giéng chim hoi ép. Nguyén tic 1am viéc cua né 1a dung khi nén vao budng
kin cua giéng dé nho stc ¢p cua khi d6 ma nudce bi day ra ngoai tao diéu kién kho rao
dé cong nhan dao dat. So do thi cong Giéng chim hoi ép nhu trén hinh (1.4).

Sau khi hoan thanh cong tac tao mat bang thi cong, ludi cat bang thép duoc lap
tryc tiép trén nén va ding vi tri. Phan trong cua ludi cat dugce d6 day cat va cong tac do
bé tong khoang lam viéc dugc thuc hién. Vige lép dat cac thiét bi va do bé tong tuong
cho Giéng cung véi cong tac dao dat duoc thuc hién dong thoi. Sau khi hoan thanh
cong viéc thi cong tuong giéng, nip Giéng (san trén) dugc xay dung va phia trong
khoang lam viéc duoc bom day bé tong. Kha ning chiu tai cta dat da truc tiép dudi
day cua Giéng duoc khang dinh bang thi nghiém kiém tra kha ning chiu tai bang tim
nén, thyc hién trong long khoang thuc hién.

Thép 1udi cit

____________________

Thung chija dat

Khoang vat liéu

Khoang nguéi

L6i ngudi 1én xudng
e May nén khi
F‘ 3 F‘
-
L s

3. D3 bé tong lan thii nhat 4. Cong tac dao dit va lip dat két cdu  \ _Mdy dao chuyen dung

Loi ngudi
lén xudng

=11
. AN
2
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Truomg PAI HOC BACH KHOA PA NANG Nhém chuyén mén CHD-Nén Mong

B mon Co so ky thudt Xdy dung Bai giing Nen va Mong
May bom bé tong Thép diing cho try
— Q Bé tong san trén
Ll = H .[ o -
% J [+ 3 4
1 H oo 4] * N
‘. o~ L. r o
H e 1 - b |ad
¢ % [F E p
i 1 H M
H el H B = sl »
3 r:! [ 4 & B
‘4 s . - =
H B4 H 1] = b o
| | .T" | | X ko X
A : 3 . ks |
IR G k] A B
H 1°1 H . D .
Ik R & o
r—1_-~r—1‘._ N i - -
[N L T T :-*:l]].-'-ll 219
ALY TV,
\ Chen bé tong khoang lam viéc Bé tong khoang lam viéc
5. D3 bé tong khoang lam viéc 6. Bé tong san trén

Hinh 1.4 Trinh tw ha méng Giéng chim hoi ép

Panh gid wu — nhwoc diém:
* Uu diém:

- Viing chic, chiu tai lon

- it anh hudéng dén moi truong.

- Hiéu qua kinh té cao.

- Thoi gian thi céng ngan.

- Do tin cay cao.

* Nhwoc diém:

Viéc thi cong mong anh hudng nhidu dén stc khoé ctia cong nhan khi dao giéng
trong diéu kién ap suat cao. Can nghién ctru dé phat huy nhitng wu nhuge diém va han
ché thap nhat anh huong dén strc khoe ngudi lao dong, c6 thé
ché tao robot dao trong giéng 1a hop 1y nhat, vira hiéu qua vira
khong anh hudng dén stc khoe con ngudi.

Nhén xét: V&i nhing wu khuyét diém nhu trén, mong giéng
chim hoi ¢p phu hgp khi lam mong cho cac cong trinh céu lom,
cac try thap cau day vang, cau treo day vang nhip 16n, dong cac
md neo cau treo chiu lyc nhd 16n ... Tuy nhién can khic phuc

anh huong dén strc khoe ngudi lao dong nhu da néu.
+ Mong coc: GOm céc coc riéng €, ha xuéng dat va ndi véi \\
nhau bang dai coc. T W™
Mong coc str dung cac loai vat liéu nhu: GO, thép, bé
tong va bé tong cdt thép.
Thuong st dung cho cac cong trinh chiu tai trong lon,
cong trinh trén nén dat yéu nhu md tru cau, cau cang, bo ke. .
Thudc loai méng coc co nhiéu loai, & day dua vao phu:ong vV V
phép thi cong ta chia thanh céc loai sau: (Ddi v6i coc bé tong  Hinh 1.5: Méng
cot thép) coc trong tru cdu

e Coc bé tong cot thép duc san: Loai coc nay duogc ché tao
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Truomg PAI HOC BACH KHOA PA NANG Nhém chuyén mén CHD-Nén Méng
B mon Co so ky thudt Xdy dung Bai giing Nen va Mong

san trén cac bai duc, tiét dién tir 20x20cm dén 40x40cm,sau d6 ha coc bang
phuong phap dong hoac ép.

e Coc bé tong cdt thép d6 tai chd (coc khoan nhdi): Dung may khoan dé tao 16 sau
d6 dua 16ng thép vao va nhodi bé tong vao 16. Coc c¢6 duong kinh nhod nhét
d=60cm, 16n nhét c6 thé dat d=2.5m.Chiéu sau ha coc dén hon 100m.

§3. KHAI NIEM VE TINH TOAN NEN MONG THEO TRANG THAI
GIOI HAN
3.1. Khai ni¢ém vé trang thai giéi han:

Trang thai gi6i han 13 trang thai tng vé&i khi cong trinh khong ¢ diéu kién st
dung binh thuong (vong quéa 16n, bién dang 16n, nirt qua pham vi cho phép, mat 6n
dinh) hoac b1 phé hoan toan.

Theo quy pham méi, viéc tinh toan nén mong theo 3 trang thai gioi han (TTGH)

+ Trang thai gio1 hanl: Tinh toan vé cuong d6 6n dinh cua nén va mong.

+ Trang thai gidi han 2: Tinh toan vé bién dang,lin ctia nén mong.

+ Trang thai giéi han 3: Tinh toan vé sy hinh thanh va phat trién khe nit (chi str
dung cho tinh toan két cdu mong).

3.2. Khai niém veé tinh toan méng theo TTGH:

Nhu moi két cau chiu luc khéc, két cAu méng co thé phai tinh toan thiét ké theo
ba trang thai gi6i han: trang thai giéi han tht nhét, thir hai va thu ba.

Ngoai ra, vi méng lam viéc chung v&i nén cho nén c6 thé xay ra mot dang pha
hong khac 12 mong bi 1at d6 hodc truot trén nén. Khi bi méat 6n dinh nhu thé, mong
khong con lam viéc dugc nita,cong trinh bi bi hong mat du ban than mong khong dat
to1 TTGH nao trong 3 TTGH ké trén. Do vay khac voi két cAu chiu luc khac, ngoai 3
TTGH théng thuong, méng con co thé tinh theo TTGH vé 6n dinh (1at do va truot) trén
nén.

- Nhitng mong chiu tai trong ngang 16n ma lyc thiang dimg nhd (Nhu cac tuong
chan dat, mong neo...) thi phai tinh theo TTGH vé 6n dinh trén nén.

- Méng ban day cia cac bé chua vat liéu 1ong, méng dit trong méi trudng co
tinh &n mon manh phai tinh theo TTGH3.

- Nhitng moéng dang tdm mong, bién dang 16n thi phai tinh theo TTGH2.

- Tat ca cac loai moéng déu phai tinh toan theo TTGHI. Ddi voi méng cua hau
hét cac nha Dan dung va Cong nghiép thi chi can thiét ké va tinh toan theo TTGH1 ma
thoi.

3.3. Khai niém veé tinh toan nén theo TTGH

Khong nhu nhimng két cau chiu luc 1am bang nhitng vt liéu khac, nén dét chi co
hai TTGH: Trang thai gi6i han th@ nhat (vé cudng do) va TTGH tht hai (vé bién
dang). TTGH tht ba vé sy hinh thanh va phat trién khe nut) khong ¢ y nghia d6i voi
nén dat.

3.3.1. Tinh toan nén theo TTGH1:
Theo TCXD 45-70, ddi véi cac loai nén sau:
- Cac nén dat sét rat cing, cat rat chat, dat nira da va da.(1)
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Truomg PAI HOC BACH KHOA PA NANG Nhém chuyén mén CHD-Nén Méng
B mon Co so ky thudt Xdy dung Bai giing Nen va Mong

- Cac nén dat mong thudng xuyén chiu tai trong ngang véi tri s6 1on (Tudng
chén, dé chin...)

- Céc nén trong pham vi mai déc (O trén hay ngay dudi mai doc) hodc 16p dat
mém phan bé rat dbc thi phai tinh toan thiét ké theo TTGHI.

- Céc nén dat thudc loai sét yéu bao hoa nudc va than bun.

Céac nén dit (1) chi bién dang rat nhé dudi tic dung cua tai trong cong trinh,
ngay ca khi tai trong dat dén tai trong cuc han pha hong nén dét thi bién dang van con
bé. Do vay nhiing loai nén ndy khi chiu tdc dung cua tdi trong, s& dan t6i TTGHI trudce
khi xuat hién TTGH2.

Cong thire kiém tra:

N D (13)

Kat

Trong d6: N - Tai trong ngoai tac dung 1én nén trong truong hop bét loi nhat.

@ - Strc chiu tai ctia nén theo phuong cua luc tac dung.

K, — Hé sb an toan, phu thudc loai nén va tinh chét cua tai trong, cong
trinh, do co quan thiét ké quy dinh.
3.3.2. Tinh toan nén theo TTGH2

Viéc tinh toan nén theo TTGH2 duoc ap dung cho tat ca cc loai nén trir cac
loai nén néu & (1). Muc dich cta viéc tinh toan 13 khéng ché bién dang tuyét ddi va
chuyén vi ngang cta nén khong vuot qua giéi han cho phép, dam bao diéu kién 1am
viéc binh thuong cta cong trinh.

Cac dicukién: S < [S]
AS < [AS] (1.4)
U < [U]
Trong d6: S, AS, U - chuyén vi ln, ltn 1éch va chuyén vi ngang do tai trong gay ra.
[S], [AS],[U] - chuyen vi 1an, 1an 1éch va chuyén vi ngang gi6i han.
3.4. Cac loai tai trong va to hop tai trong
3.4.1. Cac loai tai trong
3.4.1.1. Tai trong thwong xuyén va tii trong tam thoi

Tai trong thuong xuyén: La tai trong tic dung trong sudt thoi gian thi cong va
st dung cong trinh: Trong luong ban than két cau, ap luc dat, ap luc nudc. ..

Tai trong tam thoi: Chi xuét hién trong mot thoi ky ndo dé trong thi cong hodc
sir dung cong trinh, sau d6 giam dan hodc mat han.

Tuy theo thoi gian t6n tai, ngudi ta phan tai trong tam thoi thanh:

+ Tai trong tam thoi tdc dung lau dai (dai han): Trong luong thiét bi, vat liéu
chua...

+ Tai trong tam thoi tic dung ngan han: Trong lugng ngudi, xe may thi cong, tai
trong gi0, ap luc song...

+ Tai trong tam thoi ddc biét: Xuét hién trong truong hop rat dic biét khi thi
cong hoic khi sir dung cong trinh (dong dat, sy ¢ cong trinh...)
3.4.1.2. Tai trong tiéu chuin va tai trong tinh toin

Tai trong tac dung 1én cong trinh duoc phan thanh tai trong tiéu chuin va tai
trong tinh toan:
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+ Tai trong tiéu chuan: La tai trong 16n nhat, khong giy tré ngai, lam hu hong
va khong lam anh hudng dén sy lam viéc binh thudng khi st dung ciing nhu khi sita
chira cong trinh.

+ Tai trong tinh toan: Tai trong da xét dén kha nang c6 thé xay ra sy khac nhau
gifra tai trong thuc va tai trong ti€u chuan vé phia khong co6 lo1 cho sy lam viéc binh
thuong cta cong trinh.

Tai trong tinh todn dugc xac dinh béng cach nhan tai trong ti€u chuén vé6i hé sb
vuot tai trong Ung:

N" =n. N® (1.5)
V&in 12 hé s vuot tai, léy nhu sau:

Trong lugng ban than céc loai vat licu: n=1,1.

Trong lugng cac 16p. dat dap, 10p cach am cach nhiét ... n=1,2.

Trong lugng cac thiét bi ky thuat (ké ca trong luong vat liéu chira trong thiét bi
khi né hoat dong) lay n=1,2.

Trong luong thiét bi van chuyén:n=1,3.

3.4.2. Cac to hop tai trong
Khi tinh toan can xét cac to hop tai trong sau:

+ T4 hop tai trong chinh: (t6 hop co ban): Bao gdm céc tai trong thudng xuyén,
cac tai trong tam thoi dai han va mot trong céc tai trong tam thoi ngén han.

+ Tb hop tai trong phu: (T hop bo sung): Bao gdm céc tai trong thudng xuyén,
cac tai trong tam thoi dai han va hai hoac nhiéu hon hai tai trong tam thoi ngén han.

+ T hop tai trong dac biét: Bao gém céc tai trong thuong xuyén, cac tai trong
tam thoi dai han, mét sd tai trong tam thoi ngén han va tai trong dac biét.

* Viéc tinh toan nén moéng theo bién dang tién hanh véi td hop chinh (t6 hop co
ban) clia cac tai trong tiéu chuan.

* Viéc tinh toan nén mong theo cuong do va 6n dinh tién hanh véi to hop chinh,
to hop phu hoac td hop dac biét cua cac tai trong tinh toan.

3.5. Cac hé so tinh toan

Khi tinh todn nén moéng theo trang thai gii han, nguoi ta thuong dung cac hé sd
sau day:

+ Hé s6 vuot tai n: Dung dé xét t6i sy sai khac c6 thé xay ra cua tai trong trong
qua trinh thi cong va st dung cong trinh. Tuy loai cong trinh ma nguoi ta quy dinh hé
sO vuot tai 1a bao nhiéu. Tuy theo tinh chat tic dung cua tai trong tic dong 1én cong
trinh ma n c6 thé 1én hon hodc bé hon 1.

+ Hé sb dong nhat K: Dung dé xét toi kha nang phan tan cudng do cua dat tai
cac diém khac nhau trong nén do tinh chat phan tan vé cac chi tiéu co hoc gy ra. Vi
dat c6 tinh ddng nhat kém nén K thuong bé hon 1.

+ Hé s6 diéu kién lam viéc m: Dung dé xét t6i diéu kién 1am viéce thuc té cua
nén dat. Tuy diéu kién cy thé ma m c6 thé 16n hon hodc bé hon 1. Hé s diéu kién lam
viée xac dinh theo cac sd liéu thuc nghiém.
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§4. CAC TAI LIEU CAN THIET PE THIET KE NEN MONG

Trudc khi thiét ké nén méng cua cong trinh nao d6, ngudi thiét ké phai cé cac
tai liéu co ban sau day:

4.1. Céc tai liéu vé dia chét cong trinh va dia chit thuy vin

Noi dung cua cac tai liéu nay bao gom:

- Ban d6 dia hinh, dia mao noi xdy dung coéng trinh, quy md, vi tri cac cong
trinh da xdy trudc dé 1am co s& dé chon phuong an méng hodc xir 1y néu co.

- Céc tai liéu khoan dija chét, hinh tru 15 khoan, mat cit dia chat, cdu trac dia
tang, ngudn goc, chiéu cao muc nudc ngam, két qua khao sat bién dong ctua nudc ngdm

- Két qua thi nghiém dénh gia cac tinh chat cua nuéc ngdm, dé tranh tac dong
xau dén nén mong sau nay.

Két qua thi nghiém cac chi tiéu co hoc, vat ly cua cac 16p dét Thanh phan hat,
dung trong, ty trong, d6 am gidi han chay, do am gioi han déo, hé sé thdm, goc ndi ma
sat, luc dinh, cac két qua thi nghiém cit, nén, két qua thi nghiém xuyén dong SPT, két
qua thi nghiém xuyén tinh CPT, cat canh, CBR .v.v. dé 1am co s&, nén tang quyét dinh
phuong 4n mong.

4.2. Cac s0 li¢u vé cong trinh va tii trong

- Hinh dang, kich thu6c day cong trinh.

- Dac diém cau tao cua cong trinh (cong trinh c6 tang ham hay khong, c6 bb tri
hé théng éng nudc, ong cap, duong ham nbi giita cac cong trinh l4n can hay khong).

- Céc tai liéu vé chi tiét cac cong trinh bén trén va cac tai trong tic dung, cu thé
nhu sau:

+ Trong lugng ban than: Tinh tir kich thudc hinh hoc ctia cac két cau truyén
xudng.

+ Trong lugng céc thiét bi chira hodc thiét bi thi cong.

+ Ap luc dat, ap luc nuée.

+ Ap luc gio, cuong do, hudng gio.

+ Ap luc song.

+ Ap lyc tham.

+ Luc va cua tau be.

+ Tai trong chin dong va cAp dong dét cua timg ving néu co.

§5 PE XUAT SO SANH VA CHON PHUONG AN MONG
5.1. Chon chiéu siu chdon méng N M
Yiéc chon chiéu sﬁq chc}n méng la khau co 0 >
ban nhat trong cong tac thiét ké nén mong. —

Do siu hy, ké tir mit dat thién nhién t6i day
mong goi 1a do sdu chon moéng

Viéc lya chon chiéu sdu chon mong sao / \‘
cho hgp ly n6é phu thudc vao cac yéu t6 co ban

sau:
5.1.1. Piéu kién dia ghfit va dia chat thuy vin
Day 1a yéu t0 anh hudng nhiéu nhat dén

hm

Hinh 1.6: Chiéu siu chon mong
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viéc chon chiéu siu chon méng, trong d6 xac dinh vi tri 16p dat chiu luc 13 quan trong
nhat. Lop dat chiu lyc 13 16p dat tdt tiép xtc truc tiép véi ddy mong.

Theo Gs Berezantex, nhitng 16p dat sau day khong nén dung 1am 16p dét chiu
luc: DAt cat roi, dat sét nhdo, sét chtra nhidu hitu co hodc sét c6 hé sb rong e> 1,1; 4 sét
c6 e>1,0; hoac a cat c6 e>0,7.

Dé xét anh huong cua diéu kién dia chét noi xay dung, ta xét mot vai so dd dién
hinh nhu sau:

(a) (d)

Dattdt -

Hinh 1.7: Cdc so do dién hinh ciia nén dit khi chon d sdu chon mong

- So dd a: Trudng hop ndy chiéu sau chén méng chu yéu do tinh toan quyét
dinh, tuy nhién khong dat mong trong l6p dat trong trot va nén dat dinh mong thap hon
mat dat tu nhién 25 - 30cm dé tranh va cham.

- So d6 b: Trudng hop nay do sau chon mong phu thude chu yéu vao phuong
phap xir 1y nén.

- So d6 c: Néu 16p dat yéu mong thi dat mong vao 16p dat tot 25 - 30 cm con
néu 16p dat yéu day thi tro lai so d6 b.

- So dd d: Néu 16p dat t6t day thi co thé dit mong, nhung phai dam bao chiéu
sau dat tot dudi didy mong, néu 16p dat tot mong thi tro lai so d6 b hodc c.

* Chii y: Khi chon chiéu sau chén méng theo cac diéu kién dja chét thuy van
phai tuan theo cac quy tic sau day:

1- Chon 16p dat chiu luc cua nén phu thudc vao vi tri cac 16p dat, trang thai vat
ly ciia ching, phuong phap xay dung mong, tri s6 do lin gidi han va sy 6n dinh cia
nén.

2- Phai dit day mong vao 16p dat tot chiu lyc tir 15-20cm.

3- Khong nén dé du6i ddy mong c6 mot 16p dat méng néu tinh nén lun cia lop
dat d6 16n hon nhiéu so véi tinh nén lan cua 16p dat nam dudi.

4- Nén dit mong cao hon muc nudc ngam dé giit nguyén két cdu cua dat va
khong phai thdo nudc khi thi cong.

5- Khi chiéu sau chén mong thap hon ‘muyc nudc ngam (c6 ké dén sy 1én xubng
ctia n6) thi phai giai quyét giit nguyén két ciu dit trong nén khi dao hé mong va xiy
mong.

5.1.2. Anh huéng ciia trj sb va dic tinh cia tai trong

Néu tai trong cong trinh 16n thi nén ting chiéu sdu chén méng dé mong tya 1én

cac 16p dat chit hon ndm ¢ dudi va giam do lan.
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Khi méng chiu tai trong nh6 (hudng 1én) hodc tai trong ngang, momen 16n (1éch
tam 16n) thi yéu cau phai ngam sdu moéng dén do sau thich hop dé dam bao 6n dinh cho
mong.

5.1.3. Anh hwéng ciia dic diém ciu tao cong trinh

Khi chon chiéu sau chon moéng, can phai ké dén dic diém cua nha va cong trinh
(nha c6 tang ham, c6 hao, h, c6 duong lién lac ngdm... ) cling can chi y dén viéc dat
6ng din nudc & bén trong ciing nhu gan nha va cong trinh.

5.1.4. Anh huéng ciia méng cac cong trinh 1an cén

Thong thudng ngudi ta chon chiéu sdu chén méng ngang véi cao trinh day cua
cac mong chinh ctiia nha va cong trinh 1an can. Chi dugc phép dat cao hon khi dam bao
gilt duge két cau cua dt nam trén chidu sau chon méng ciia nha hodc cong trinh lan
can.

Nguyén tic chung cua cac giai phap k¥ thuat nham khic phuc nhimg tac dong
xau clia moéng mai tic dong 1én mong nha hodc cong trinh cii 1a han ché dén muc thap
nhat cac ap luc tir méng nha maéi tac dung 1én méng nha cii ké bén.

Mot sb giai phap dit mong:

<

iz ‘
Mong ci Modng méi Giang mong
gilf can bing
L Mong cl

ly=1,0-1,2m
Mong mdi
/ \ L Mong ci
777 777 ’%

-

I/ I77 77777777777, 777777

0,5-0,6m

Tudng cu

hi

Hinh 1.8: Mgt sé gidi phdp dit méng khi cé méng cong trinh lin cin

5.1.6. Anh huéng ciia bién phap thi cong méng

Tuy theo phuong phap thi cong ma két cau ciia dat nén c6 thé bi pha hoai. Néu
bién phap thi cong khong dam bao gitr nguyén duoc két céu dat nén khi dao hé mong
dudi muc nude ngam thi phai lay chiéu sdu chén mong tdi thiéu cho phép va dién tich
day mong tang dén tri s6 16n nhat.

Khi bi¢n phap thi cong dam bao gitr nguyén dugc két cdu dat nén (hut nudc
ting sau, dung giéng chim hoi ¢p...) thi cho phép mong c6 dién tich day mong be nhat,
dat & do sau tuong ddi 16m.
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5.2. Pé xuit, so sanh va chon phwong an méng.

Ciing nhu d6i v6i nhiéu cong trinh khac, khi thiét ké nén mong, nhiém vu cia
ngudi thiét ké phai chon phwong an t6t nhét ca vé kinh té va k¥ thuat.

Thong thuong voi nhiém vu thiét ké da cho, véi cac tai liéu vé dia chat cong
trinh, dia chit thuy van, tai trong, ... nguoi thiét ké c6 thé dé ra nhiéu phwong 4n nén
mong khac nhau nhu :

- Phurong 4n 1am néng trén nén thién nhién.

- Phuong 4n moéng ndng trén nén nhan tao.

- Phuong 4an mong coc.

- Phuwong 4n méng giéng chim, ...

Mobi phuong an 16n c6 thé dé xuat nhidu phuong 4n nho vi du phuong an mong
nong co the la: mong don, mong bang hay moéng beé; phuwong an mong coc co thé 1a :
coc dai, ngin, coc déng, coc ép, coc nhdi, ... va mdi phwong an nhd cling ¢6 thé co
nhiéu phuong 4n nho hon, khac nhau vé hinh dang, kich thudc va cach bd tri.

Tuy nhién tuy loai cong trinh, dic diém, qui mé va tinh chat va do kinh nghiém
clia nguoi thiét ké ma ngudi ta c6 thé dé xuat ra mot vai phuong an hop 1y dé so sanh
va lya chon phuong an phu hop nhat.

Khi thiét ke s0 bo dé so sanh phuong an nguoi ta dya vao chi tiéu kinh té dé
quyét dinh (dung tong gia thanh xay dung nén mong ).

Khi thiét ké k¥ thuat thi nguoi ta két hop ca hai chi tiéu kinh té va k¥ thuat dong
thoi véi didu kién va thoi gian thi cong dé quyét dinh phuong an.

Viéc so sanh lya chon phuong an nén mong 1a mot cong viéc kho khan va quan
trong. Mubdn giai quyét tot cong viéc nay, nguoi thiét ké phai nam virng nhiing 1y
thuyét tinh toan trong Co hoc dat va Nen mong két hop véi kinh nghiém tich luy trong
qua trinh thiét ké va thi cong dé dé xuat va lya chon phwong an tdi wu nhét vé nén
mong cua cong trinh xay dung.
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B mon Co so ky thudt Xdy dung Bi giing Nén va Méng
CHUONG II: MONG NONG TREN NEN THIEN NHIEN
§1. KHAI NIEM CHUNG

1.1. Dinh nghia

Mong nong 13 nhitng mong xay trén hd dao tran, sau do6 1ap lai, chiéu sau chon
mong khoang duéi 2+3m, trong trudng hop dic biét co thé sau dén 5m.

So vdi cac loai mong sau, mong noéng c6 nhirng uu diém:

+ Thi cong don gian, khong doi hoi cac thiét bi thi céng phuc tap. Viée thi cong
mong nong co thé dung nhan cong dé dao mong, mot sb truong hop voi so lugng mong
nhiéu, hoic chleu sau kha 16n c6 thé dung cac may moc dé ting ning sut va giam thoi
gian xay dung nén mong.

+ Moéng nong duoc st dung rong rai trong cac cong trinh xay dung vira va nho,
gia thanh xay dung nén méng it hon mong sau.

+ Trong qua trinh tinh todn bd qua su 1am viéc cta dat tir ddy moéng trd 1én.

1.2. Phan loai mong nong
1.2.1. Dwa vao dic diém cia tai trong
Duya vao tinh hinh tac dung cua tai trong nguoi ta phan thanh :

+ Mong chiu tai trong ding tam.

+ Mong chiu tai trong 1éch tam.

+ Mong cac cong trinh cao (thap nudc, 6ng khoi,...).

+ Moéng thudng chiu lyc ngang 16n (tuong chin, dap nudc, ...).

+ Méng chu yéu chiu tai trong thang dirmg, mé men nho.

1.2.2. Dya vao d¢ cirng cia mong

+ Mong tuyét dbi cing: Mong c6 do cung rat 16n (xem nhu bang vo cing) va
bién dang rat bé (xem nhu gan bang 0), thudc loai nay co mong gach, da, bé tong.

+ Mong mém: Mong c6 kha nang bién dang cung cap voi dat nén (bién dang
16n, chiu uén nhleu), mong BTCT co ty 1€ canh dal/ngan > 8 lan thudc loai mong mém.

+ Méng cimg hiru han: Mong Bé téng cot thép c6 ty 16 canh dai/canh ngin < 8
lan. Viéc tinh toan mdi loai moéng khac nhau, véi mong mém thi tinh toan phtrc tap
hon.

1.2.3. Dya vao cach ché tao

Dua vao cach ché tao, ngudi ta phan thanh mong toan khdi va mong lap ghép.

+ Méng toan khoi: Mong dugc lam bang cac vat liéu khac nhau, ché tao ngay
tai vi tri xay dung (méng do tai chd).

+ Méng lip ghép: Méng do nhiéu khdi lip ghép ché tao sin ghép lai v6i nhau
khi thi cong mong cong trinh.

1.2.4. Dwa vao dic diém lam viéc
Theo dic diém lam viéc, c6 céc loai mong ndng co ban sau :

+ Moéng don: dudi dang cdt hoac dang ban, dugc dung dudi cdt hoac tuong két
hop v6i dam mong.

+ Moéng bang dudi cot chiu ap luc tir hang cot truyén xudng, khi hang cot phan
b theo hai huéng thi dung may déng bing giao thoa.

+ Méng bang dudi tudng: 13 phan kéo dai xudng dat cia twdng chiu lyc va
tuong khong chiu luc.
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+ Mong ban, méng bé : mong dang ban BTCT nam dudi mot phan hay toan bo
cong trinh.

+ Mong khbi: 1 cac moéng cling dang khéi don nam dudi toan bo cong trinh.
Theo cach phén loai nay ta s& nghién ctru ciu tao chi tiét ciia mot s loai thuong gap.

§2. CAU TAO CAC LOAI MONG NONG THUONG GAP
2.1. Mong don.

Mong don duoc ché tao, klen th1et dudi chan c¢)t nha dan dung nha cong nghiép,
dudi try d& dam tuong, méng md try cau, mong try dién, thap ang ten, .

Mong don c6 kich thudc khong 16n 1dm, méng thudng co day hmh vuong, chir
nhat, tron, ... trong d6 dang chir nhat dugc st dung rong rai nhét.

(@) | (b) © o)

Hinh 2.1: Mt s6 logi méng don

a. Mong don duoi ot nha: gach, da xay, bé tong, ...

b. Méng don duéi cot: bé tong hodc bé tong cdt thép.

c. Mong don dudi tru cau.

d. Mong don dudi chan tru dién, thap ang ten.

Thudc loai mong don, ta xét cAu tao chi tiét cac loai sau

2.1.1. Mong don dudi twong

Moéng don dudi tudng | \/ i
dugc ap dung hop ly khi ap luc do ] 09 i
tuong truyen xudng co tri s nho T | -
hodc khi nén dat tot va co tinh nén Pe) o
lin bé.

Cac moéng nay dit cach ;WW;/@ ;7777777777;
nhau tu 3+6m doc theo tuong va ’ ’
dat dudi cac tuong goc nha, tai Hinh 2.2: Céu tao mong don dwoi t‘u’é'ng i
cac tuong ngan chiu lyc va tai cac 1. Ban méng, dém moéng;2. Cot truyén lyc bang
chd c6 tai trong tap trung trén cac  bé tong; 3. Dam moéng; 4. Lop 16t tuong;
moéng don, ngudi ta dat cac dam 5. Tudng nha.
mong (dam giang).
2.1.2. Méng don dwdi cft va dudi tru

Mong don dudi cot 1am bang da hoc nhu hinh (2.3a). Méng bé tong va bé tong
da hoc ciing c6 dang twong ty. Néu trén mong bé tong hodc moéng da hoc 1a cot thép
hoac bé tong et thép thi can phai cAu tao bod phan dé dat cot, bod phan nay dugc tinh
todn theo cuong do cua vat liéu xay mong.
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Céc méng don lam bang gach da xay loai nay, khi chiu tac dung cua tai trong
(Hinh 2.3b) tai day mong xuat hién phan luc nén, phan lyc nay tac dung Ién day mong,
va phan mong chia ra khoi chan cot hodc bac bi uén nhu dim cong xon, dong thoi
moéng c6 thé bi cét theo mit phang qua mép cot.

e
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Hinh 2.3a: Ciu tgo méng don bing da hjc ~ Hinh 2.3b: So do lam viéc ciia mong
1. Duong truyén tng suat; 2. Goc mo a

S R —
s
>
>

Do vy ty sb I/l (giira chiéu cao va rong ctia bac mong) phai 16n khi phan luc
nén r 1on va cuong d6 vat liéu nho. Mat bién ciia mong phai nam ngoai h¢ thong duong
truyén ung suat trong khéi méng. Do vay dé quy dinh moéng cimg hay méng mém,
nguoi ta dua vao goc a.

Pbi v6i mong cing o phai bé hon o,... nao do, nghia la ty s6 1/l khong dugc

ax

nhé hon cac tri sO sau :

Ap lyc trung binh duéi ddy mong
. P < 1,5kG/cm” \ P > 1,5kG/cm”
Loai mong Mac Bé tong
<100 > 100 < 100 > 100
Mong bang 1,5 1,35 1,75 1,5
Mong don 1,65 1,5 2,0 1,65
Mong da hdec & Ap luc trung binh dudi ddy mong
BT dd hoc khi P < 2,5kGlem’ P >2,5kG /em’
mac vira
50 + 100 1,25 1,5
10 = 35 1,5 1,75
4 1,75 2,00

Truong hop dit ¢t thép & bac cudi cung thi ty s6 h/l ciia cac bac phia trén phai
<1 (toc o, =45).
Chiéu cao bac moéng: Moéng bé tong dad hoch, >30, mong gach da xay thi
h, =35+60 cm.
_* V61 mong don bé tong cot thép thi khong can khéng ché ty s6 /1 ma can cu
vao két qua tinh toan d€ xac dinh chiéu cao, kich thudc hop 1y cua moéng va cot thép.
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Truomg PAI HOC BACH KHOA PA NANG Nhém chuyén mdén CHP-Nén Méng
B mon Co so ky thudt Xdy dung Bai giang Nén va Mong

Thudc loai méng don bé tong cot thép c6 thé ngudi ta dung méng don BTCT dd
tai cho khi ma dung két cau lap ghép khong hop 1y hodc khi cdt truyén tai trong 1om.
Mong bé tong cot thép do tai cho co thé duoc cau tao nhi€u bac vat méng.
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Hinh 2.4 Ciu tgo mgt s6 mong don BTCT do tai ché

ht

ht

o
=

E A

b
ML Jl—ﬂ L}pﬁa ximang Mac 50

Duéi cac mong bé tong cbt thép, thuong ngudi ta 1am mot 16p dém soi ¢b tudi
cac chat dinh két den hodc vira xi mang, hodc bang bé tong mac thap hodc bé tong gach
v0. Lép dém nay cé céc tdc dung sau:

+ Tranh hd xi ming thdm vao dat khi d6 bé tong.

+ Giir c¢dt thép va cot pha & vi tri xac dinh, tao mit bang thi cong.

+ Tranh kha nang bé tong 1an vai dét khi thi cong bé tong.

- Moéng don bé tong cdt thép lip ghép dudi cot duoc cau tao bang mot hodc nhidu
khéi, dé giam trong lugng, ngudi ta 1am cac khdi rong hodc khdi co suon dé viée cdu
lap thi cong dé dang.

—
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—

- T
N/ [
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1. Ban [ ]
2. Suon ____E.% A9
3. Ngam beé tong R { E
4. Cot [ ]
| 16)

i . L, _Hinh 2.5: Ciu tgo mong lip ghép
2.2. Mo6ng bang va mong bang giao thoa

Da ning 9/2006 CHUONG II TRANG 16




Truomg PAI HOC BACH KHOA PA NANG Nhém chuyén mdén CHP-Nén Méng
B mon Co so ky thudt Xdy dung Bai giang Nén va Mong

Mong bang 1a loai méng c6 chiéu dai rat 16n so véi chiéu rong, méng bang con
duoc goi 1a moéng dam, dugc kién thiét dudi tudng nha, mong tuwong chin, dudi diy
cot.

2.2.1. Mong bang dudi tuong

Mong bang dudi tuong dugc ché tao tai chd béng khoi xay da hdc, bé tong da
hoc hoidc bé tong hodc bang cach lap ghép cac khdi 16n va cac panen bé tong cbt thép.
Mong tai chd tai dung & nhitng noi ma viée 1ap ghép cac khdi 1a khong hop 1y.

. 'f

’///A///

Hinh 2.6: Céu tao méng bing dwdi twong bang dd xdy hodc BTCT

Mong bang dudi tuong lap ghép:

CAu tao gom hai phan chinh: Bém va tuong.

Dém moéng bao gobm cac khéi dém, cac khdi nay thuong khong lam rong va
duoc thiét ké dinh hinh sin. Cac khéi dém duoc dit lién nhau hoic voi nhau goi 13 dém
khong lién tuc. Khi dung cac khdi dém khong lién tuc s& lam giam duoc sé luong cac
khéi dinh hinh nhung s& 1am trj sb ap luc tiéu chuan tac dung 1én nén dat ting 1én mot
it.

Tuong méng duoc cau tao bang cac khdi twong rdng hoic khong rong va duoc
thiét ké dinh hinh sin.

| a,b - Dém mong
1
a) R R 2Lty b) ¢,d - Tuéng mong
< . > < )
g9 s0ssssssssssssss /— Tu’o’ng

0 d) IRYRYXXYTY

l,_; T 77 Khéi tudng mong =
[} ! ]

; 18 LE % % Q_T

l

-1

jo OE—EI L)DDD (—T Dém méng—"_ formemmapoones

Hinh 2.7: Ciu tao méng bing lip ghép

N
NN\

2.2.2. Méng bang duéi cot
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Truomg PAI HOC BACH KHOA PA NANG Nhém chuyén mdén CHP-Nén Méng
B mon Co so ky thudt Xdy dung Bai giang Nén va Mong

Mong bang dudi cdt dugc dung khi tai trong 16n, cac cot dat & gén nhau néu
ding méng don thi dat nén khong du kha nang chiu luc hodc bién dang vuot qué tri s6
cho phép.

Dung mong bang bé tong cdt thép dat dudi hang cot nham muyc dich can bang
do Ian 1éch co thé xay ra cua cac cot doc theo hang cdt do.

Khi dung méng bang dudi cot khong dam bao diéu kién bién dang hodc stic
chiu tai cia nén khong du thi nguoi ta ding méng bing giao thoa nhau dé can bang do
lan theo hai hudng va ting dién chiu tai cia mong, giam ap lyc xudng nén dat.

Trong cac ving c6 dong dat nén dung moéng bang dudi cot dé ting su 6n dinh va
dd cing chung dugc tang 1én. Mong bang dudi cdt dugc dd tai chd. Viée tinh toan
moéng biang dudi cot tién hanh nhu tinh toan dam trén nén dan hoi.

a. Mong bang dudi cot b. Mong bang giao thoa

Hinh 2.8: Mong bang dwdi cot va mong bang giao thoa

Nhéi vita Ximing D4t ddm chit

NN
2
NN

y
5
L b J L b

Hinh 2.9: Méng bang lip ghép
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Truomg PAI HOC BACH KHOA PA NANG Nhom chuyén mén CHP-Nén Méng

B mon Co so ky thudt Xdy dung Bi giing Nén va Méng
™M M M
(g g
L, L,

e I

Hinh 2.10: Céu tao chi tiét méng biang BTCT

2.3. Mong be

La moéng bé téng cbt thép do lién khdi, c6 kich thude 16n, dudi toan b cong
trinh hodc dudi don nguyén di duoc cit ra bang khe lin.

Mong be duge dung cho nha khung, nha tuong chiu luc khi tai trong 16n hodc
trén dat yéu néu dung phuong 4n méng bing hoic méng bang giao thoa van khong
dam bao yéu cau ky thuat. Mong bé hay dugc dung cho moéng nha, thap nude, xilo,
bunke bé nudc, bé boi...

Khi myc nudc ngam cao,dé chdng thdm cho tang ham ta c6 thé dung phuong an
mong bé,lic d6 méng bé 1am theo nhiém vy ngin nudc va chdng lai 4p luc nude ngam.
Mong bé c6 thé 1am dang ban phing hodc ban suon.

a) b)
AA
u u u =) '-'E.:' E‘ ) ‘:E'.
~ B
u L u .0} o o o 0, I
[ [ [ o o (=) o o
m . . o o {0 o =)
7 s/ e
. l . ] @] (@]
L] 0 L] L] L] L]
[ ] ‘m’ [ ] O] O] O]
] 'n ] [w] [w] [w]

Hinh 2.11: a) Mdng bé ban phang; b) Méng bé ban phang cé gia cuong
mii cot; ¢) Mong be ban swon dudi ; d) Mong be ban swon trén
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Truomg PAI HOC BACH KHOA PA NANG Nhém chuyén mdén CHP-Nén Méng
B mon Co so ky thudt Xdy dung Bai giang Nén va Mong

Loai moéng ban co thé dung khi budc cot khong qua 9m, tai trong tac dung
xubng mdi cot khong qua 100T, bé day bang lay khoang 1/6 bude cot.

Khi tai trong 16n va bude cot 16n hon 9m thi dung ban c6 sudn dé ting do cing
cua mong, bé day lay khoang 1/8-1/10 budc cot, sudon chi nén 1am theo truc cac diy
cot .

Mong bé sir dung c6 kha ning giam lin va lin khong déu, phan phdi lai tng
sudt déu trén nén dét, thuong dung khi nén dat yéu va tai trong 16n.

Viéc tinh toan méng ban (méng be) duoc tinh nhu ban trén nén dan hoi. Cac
mong BE tong cot thép dang hop dung dudi nha nhiéu
tang cling thudc loai mong nay.

Cac moéng nay gém hai ban (trén va dudi) va
cac sudn tuong giao nhau ndi cac ban d6 lai thanh
mot két cdu thong nhat
2.4. Mong vo:

Mong vo dugc nghién ctru va ép dung cho cac
cong trinh nhu bé chta cac loai chat 1ong (dau, hoa
chat...), nha tuong chiu luc..

Mong vé 1a loai méng kinh té voi chi phi vat
lidu tdi thiéu, ¢ thé chiu duoc tai trong 10n, tuy nhién
viée tinh toan kha phurec tap.

—
—

Hinh 2.12: Mong hop

§3  XAC PINH KiCH THUOC PAY MONG THEO PIEU KIEN AP LUC
TIEU CHUAN CUA NEN DAT

3.1. Xac dinh ap lue tiéu chuin ciia nén dat

Nhu ta d biét trong 1y thuyét Co hoc dat: Néu tai trong tac dung trén nén nho
hon mot gi6i han xé4c dinh (P}, ) thi bién dang clia nén dat chi la bién dang nén chit, tirc
1a su giam thé tich 156 rdng khi bi nén chit, tit dan theo thoi gian va nhitng két qua thuc
nghiém cho thay giira (mg suat va bién dang c6 quan hé bac nhat véi nhau.

Néu tai trong tac dung 1én nén tiép tuc ting vuot qua tri sd P, thi trong nén dat
hinh thanh cac vung bién dang déo do cac hat dat truot 1én nhau, thé tich dat khong doi
va khong nén chit thém. Lac nay quan hé gitta Gng suat va bién dang chuyén sang

quan h¢ phi tuyén.
N
a Ph (kG/cmz) Thoi gian T
Q , % p:> i gl‘.>an
ITIVIN IV IV IV 7N oI IVIN IV IN 2 [}
E Giai doan
N, bién dang déo
p Giai doan !
L, -
< i
% 1
N_ Ving bién dang déo S(mm) S(mm)
Hinh 2.13
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Trudng PAI HOC BACH KHOA PA NANG Nhém chuyén mdén CHP-Nén Méng
B mon Co so ky thudt Xdy dung Bai giang Nén va Mong

Pé thiét ké nén theo trang thai gidi han vé bién dang thi trudc hét phai khéng
ché tai trong dat 1én nén khong duoc 16n qua mot tri sé quy dinh P, dé dam bao moi
quan h¢ bac nhat giita img suit va bién (dang, tr 46 moi xac dinh dugc bién dang cua
nén vi tat ca cac phuong phap tinh lun deu dua vao gia thiét nén bién dang tuyén tinh.

Tai trong quy dinh gioi han ( Py " @6 goi la tai trong tiéu chuan, hay ap lyc tiéu
chuén ctia nén hay con got la ap luc tinh toan quy udc cua nén.

Khi thiét ké nén mong hay cu thé 14 xac dinh kich thudc day mong thi nguoi
thiét ké phai chon dién tich day mong du rong va sao cho tng suat dudi day mong
bang hodc nho hon tri s6 ap luc tiéu chuan.

Viéc xac dinh ap luc tiéu chuin cta nén dat 1a cong viéc dau tién khi thiét ké
nén moéng, c6 thé xac dinh ap luc tiéu chudn theo hai cach sau day.

3.1.1. Xac dinh ap lue tiéu chuin theo kinh nghiém

Tuy theo timg loai dit va trang thai cta no, theo kinh nghiém ngudi ta cho sin
trj s6 ap luc tiéu chuan R ctia nén nhu trong bang sau:

Bang 2.1:Tri s6 dp luc tiéu chudn R ciia nén theo kinh nghiém

Tén dat R“(kG/cm®) | Tén dit R“(kG/cm?)

Pat manh 16n ¢ trang thai

1. DAt da to c6 cat nhdi trong ké h& 6,0 Dat loai sét | Hé s& | Do sét B

2.Cudi soi 1a manh v& da két tinh 5,0 (dinh) rong e | B=0 | B=1

3. Dam, méanh v& da tram tich 3,0 8.A cat 0,5 3,0 [3,0

Dit cat R“(kG/cm?) 07 |25 |20
§trang thai | 9. A sét 0,5 3,0 2,0

D4t manh lon Chat | Chit vira 0,7 |25 |18

4. Cat tho khong phu thuoc @6 am | 4,5 | 3,5 1,0 |20 |1,0

5. Cat vura, khong phu thuoc do am 3,5 [2,5 10. Sét 0,5 6,0 (4,0

6. Cat nho: 0,6 50 13,0

a. [t am 3,0 2,0 0,8 3,0 12,0

b. Rt 4m 2,5 | 1,5 1,1 2,5 1,0

7. Cét bui

a. [t am 2,5 12,0

b. Rat 4m 2,0 |15

c¢. Bao hoa nudc 1,5 | 1,0

* Ghi chii: voi cac tri sb e, B trung gian, xac dinh R® béng cach ndi suy. Céc tri )
trong bang tng voi bé rong mong b=1m, hm=1,5 - 2m. Néu b # Im va hm b # 1,5m thi
phai hiéu chinh:
R°=R.mn 2.1
Trong d6: R - Tri s6 4p luc tiéu chuan tra theo bang trén.
m - Hé s6 hiéu chinh bé rong mong.
Khi b > 5m thi m = 1,5 cho dat cat, m = 1,2 cho dit loai sét.
Khi 1 <b < 5m thi:
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Trudng PAI HOC BACH KHOA PA NANG Nhém chuyén mdén CHP-Nén Méng
B mon Co so ky thudt Xdy dung Bai giang Nén va Mong

:@.aﬂ
4

(2.2)

a = 0,5 cho dat cat.

a = 0,2 cho dat sét.
n - Hé sb diéu chinh d6 sau dat mong.
n=0,5+0,0033.h (khi h < 1,5m)

n=1+—"—k(h-200) (khi h > 2m) (2.3)
m.R

y - Dung trong cua dét (tinh ra kG/cm®), h - Chiéu sau chon moéng (cm), k = 1,5
cho dat sét, k = 2,5 cho dat cét, va k = 2,0 cho dat & sét va 4 cat.

* Ngoai ra, d6i v6i cac loai dat dap dung 1am nén cong trinh, loai dat ndy tuy c6
nhuoc diém 1a bién dang lon va tinh khong ddng nhét cao, nhung ¢ mot diéu kién thich
hop né Van dung lam nén cong trinh tot Theo quy pham, ddi voi nén dat dap da 6n
dinh, tri s6 ap luc tiéu chuan ciia mot s6 loai dat nhu sau:

Bang 2.2 Ap luc tiéu chudn trén nén dat ddp da on dinh

R“ (kG/cm®)
Xi hat to, cat vira | Cat xi, xi nho, dat
bat dap va cat nho loai nho

D bao hoa nudc G

G<051G>08|G<0,5]G>0,8
1. Dat san lép theo quy hoach, c6 dam chat 2,5 2,0 1,8 1,5
2. Dt thai ba cong nghiép co dam chat 2,5 2,0 1,8 1,5
3. Dét thai ba cong nghiép khong dam chit 1,8 1,5 1,2 1,0
4. Pét d6, ba thai cong nghi¢p co dam chat. 1,5 1,2 1,2 1,0
4. Bit do, ba thai cong nghiép khong dam 1,2 1,0 1,0 0,8
chat.

* Ghi chu : Tri so R trong bang dung cho mong co6 chiéu sau ch6én méng h; > 2m, khi
h; < 2m thi trj 6 R* phai gidm xudng bang cach nhan véi hé s6 K:
K- h+h, (2.4)
2h,
Déi voi dat do, ba thai cong nghiép chua on dinh thi R* nhan véi hé s6 0,8
Tri s6 R* trung gian ctia d6 bio hoa G thi noi suy.
2.1.2. Xac dinh bing cach tinh theo quy pham
Theo TCXD 45 - 70 va 45 - 78 cho phép tinh toan tri sd 4p luc tiéu chuan cia
nén dat khi ving bién dang déo phat sinh dén d6 sau bang 1/4 bé rong mong b.
Biéu thirc tinh toan R* theo TCXD 45 - 70:
R =m[(Ab + Bh)y + D.c"] (2.5)
Bicu thirc tinh todn R* theo TCXD 45 - 78:

m

R* =Il<'—mz[Aby+Bhy' +D.c”] (2.6)
tc
Trong d6: R - Cuong d6 tiéu chuan ciia nén dat
m - H¢ s6 di€u kién lam viéc ctia dat nén
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Trudng PAI HOC BACH KHOA PA NANG Nhém chuyén mdén CHP-Nén Méng
B mon Co so ky thudt Xdy dung Bai giang Nén va Mong

m=0,8 Khi nén dat la dat cat nho, bdo hoa nudc
m=0,6 - Khi nén dat la ct bui, bdo hoa nudc
m=1 trong cac truong hop khac
¢ - Lyc dinh tiéu chuan cta dat dudi day mong.
v - Dung trong trung binh cua dat duéi ddy mong
v'- Dung trong trung binh cua dat trén ddy mong
Ky - H¢ s0 tin cdy, néu cac chi tiéu co ly duge xac dinh bang thi nghiém truc
tiép ddi v6i dat thi K 1y bang 1,0. Néu cac chi tiéu d6 1ay theo bang quy pham thi K
liy bang 1,1.
m;,m, — lan luot 1a hé s6 diéu kién lam viéc cua nén va hé s6 diéu kién lam viéc
ctia cong trinh tac dung qua lai véi nén, 1ay theo bang sau:

Bang 2- 3: Tri so cua m;, m;

Loai dAt Hé | Hé s m, dbi v&i nha va cong trinh c6 so
) s6 | 6 két ciu cung véi ty s gitra chiéu dai
A Lore T o r 1K ETU >4 <1,5
bat hon 16n ¢6 chat nhét 1a cat va 14
A ’ kh,\ kl A h,( \ . ’
dat sét, khong ké dat phan va bui 12 1.4
Cat min : - Kho va it am 1,3 1,1 1,3
- No nudce 1.2 1.1 1.3
Catbui: - Khd va it am 1,2 1,0 1,2
- __No nudc 1.1 1.0 1.2
Dat hon 16n c6 chat nhét 1a sét va
SR OR R0 W) 1,0 1,1
dat sét co do sét B <0,5
Nhu trén c6 do sét B > 0,5 1,1 1,0 1,0

- A,B,D céc hé sb phu thudc vao tri sb gbc nd1 ma sat (ptc tra bang:
Bang 2.4 : Tri s0 A, Bva D

Tri s6 tiéu chuan
cta goc (goc ma A B D
sat trong @ ©

0 0.00 1.00 3.14
2 0.03 1,12 3.32
4 0,06 1.25 3.51
6 0.10 1.39 3.71
8 0.14 1.55 3.93
10 0.18 1.73 4,17
12 0.23 1.94 442
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Trudng PAI HOC BACH KHOA PA NANG Nhom chuyén mén CHP-Nén Méng

B mon Co so ky thudt Xdy dung Bi giing Nén va Méng
14 0.29 2.17 4.69
16 0.36 2.43 5.00
18 0.43 2.72 5.31
20 0.51 3.05 5.66
22 0.61 3.44 6.04
24 0.72 3.87 6.45
26 0.84 4.37 6.90
28 0.98 4.93 7.40
30 1.15 3.59 7.95
32 1.34 6.35 8.55
34 1.55 7.21 9.21
36 1.81 8.25 9.98
38 2.11 9.44 10.80
40 2.46 10.84 11.73
42 2.87 12.50 12.77
44 3.37 14.48 13.96
45 3.66 15.64 14.64

* Nhdn xét: Viéc xac dinh ap luc tiéu chuan theo kinh nghiém (tra bang) thuong thién
vé an toan, cac tri sd néu ra trong bang dai dién cho mot day cac tri s6 dao dong trong
dién rong. Trong thuc té thi cac loai dat rat phong phu vé loai va trang thai nén xac
dinh R tir cach tra bang thuong it chinh xac va khong chit ché vé 1y thuyét. Co thé sir
dung tri ) nay trong thiét ké so bd, hodc cho cac cong trinh nho dat trén nén dat tuong
ddi déng nhat, cong trinh loai IV va loai V.

Xac dinh R theo TCXD 45 - 70 va 45 - 78 ciing chua chat ché 1am vé mat 1y
thuyét vi sy phat trién ctia ving bién dang déo cua dit ciing khac véi vat thé dan hoi.
Tuy nhién khi viing bién dang déo con nho thi sai khac d6 cting khong 16n, hién nay
trong thiét ké nguoi ta hay sir dung tri sO nay.

Trong mot s6 nghién ctru gan day cho thay c6 thé sir dung cudng do tinh toan
ctia dat nén trong tinh toan kich thudc méng bang cach tinh todn cudng do chiu tai ciia
dat nén theo cong thirc ciia Terzaghi hodc Berezantev roi chia cho hé sb an toan (Fs =2
- 2,5). Theo quan diém nay cho rang liy cudng d6 tinh toan nhu vay vira dam bao diéu
kién bién dang, vira dam bao diéu kién chiu tai. Tuy nhién viéc 1y tri s6 Fs chinh xac
14 bao nhiéu thi ciing chua thong nhat. Do vay vi¢c tinh cuong do tinh toan cua nén dat
theo phuong phap nao sao cho phu hop voi thuce té cia nén dat va tinh chat cong trinh
dé dam bao ti vu trong thiét ké xay dung cong trinh.

3.2. Xac dinh dién tich ddy méng trong trwong hop mong chiu tii trong diung tim

Xet mot mong don chiu tai trong ding tam nhu hinh vé& (2.14):

Trong diéu kién lam viéc, mong chiu tac dung cua céc lyc sau:

- Téai trong cong trinh truyen xuong mong qua cdt & mat dinh méng: N

- Trong lugng ban than moéng: N
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Truomg PAI HOC BACH KHOA PA NANG Nhém chuyén mdén CHP-Nén Méng
B mon Co so ky thudt Xdy dung Bai giang Nén va Mong

- Trong luong dat dap trén moéng trong
pham vi kich thuéc méng N ; Ng
- Phan luc nén dit tic dung 1én day mong 1)

tc ARARARAA FRARAAATAAIAT
P VLNdm ‘LN(F
duong cong, nhung dbi voi cau kién mong cing, | |
ta lay gan dung theo dang hinh chwr nhat.
Piéu kién can bang tinh hoc: L
NS+NC+Ne=p F (2.7 Fraxd
Trong d6:  F - Dién tich ddy mong |
Trong luong cia moéng va dat dip trén ==
moéng c¢6 thé ldy bang trong luong ctia khdi nam
trong mat cat tir ddy mong: L a ]
N, +Ni =Fh,y, (2.8) Hinh 2.14
Trong do6: y, - Dung trong trung binh cua

Biéu do tng suét tiép xuc dudi day mong la

hm

vat liéu mong va dat dip trén mong, ldy bang 2 - 2.2 (g/cm’) hodc 2 - 2,2 (T/m).
h,, - P9 sdu chon mong.
Tu (2.7) va (2.8) ta co:
Ny +Fh_ .y, =p°“F
Suy ra:

Fo— N 2.9)

tc
p - ?/tb hm
Pé dam bao diéu kién nén bién dang tuyén tinh thi ap luc do tai trong tiéu chuan
cua cong trinh gy ra phai thoa diéu kién:
p“<R" (2.10)

fc

Do do: F>— o @.11)
Rt‘ _7tb‘hm

Cong thtc (2.11) cho phép xac dinh duoc dién tich ddy méng F khi biét tai
trong ngoai tic dung N“, 4p luc tiéu chuan R va chiéu sau chon moéng h,,. O dy can
chuy rﬁng tri s6 R® léy theo kinh nghiém thi x4ac dinh dugc so bd dién tich ddy mong
F, con néu R* x4c dinh theo cong thic (2.6) va (2.7) thi tham s6 bé rong méng b phai
gia thiét trudc, sau khi c6 dugc dién tich ddy mong F, chon ty s6 « =% dé tim duoc

canh a va kiém tra lai diéu kién F* = axb > F.
* Xdc dinh kich thwéc hop ly cia mong don
Viéc chon kich thudc hop 1y cia mong don & ddy ta can tim bé rong b ctia mong
va tir ty s6 a = a.b dé tim duoc canh dai a va so sanh véi dién tich yéu cau. Phuong
phap nay xut phat tir diéu kién:
Pl =R (2.12)
Véi: R“- Cuong do tiéu chuan ciia nén dat
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pl - Cuong do ap luc trung binh tiéu chuan do tai trong cong trinh gay
ra tai day mong.

. NE+G
Pu = (2.13)
axb o
G - Trong luong ciia mong va dat dap trén mong
hodc  py =—">+y,.h, (2.14)
a.b
Trong do: a= %

Thay (2.6) va (2.14) vao (2.12) bién ddi ta dugc phuong trinh bac ba dé xac dinh bé
rong mong nhu sau:

b>+K,b*-K,=0 (2.15)
. M,.c, Vi,
Trong d6: K, =M,.h, + <—M,. : (2.16)
4 4
K, =N 2.17)
m.o.y

Vé6i: M;, My, M; - Céc hé sb phu thudc vao goc nodi ma sat ¢ cia dét nén, tra bang
(2.5).

m - Hé s6 diéu kién 1am viéc, 14y bang 1.

y - Dung trong cua dat nén dudi ddy mong.
Giai phuong trinh (2.15) tim dugc tri s6 b - bé rong cua mong, tur d6 xac dinh a dya
vao diéu kién a = ab va c6 duoc dién tich day mong.

* Xdc dinh kich thuoc hop ly clia mong bang

Pbi v6i mong bang co chiéu dai 16n hon nhiéu lan so v6i bé rong, khi tinh toan
nguodi ta cit ra Im dai dé tinh toan, do vay tri s6 4p luc trung binh tiéu chuan tai day
mong sé la:

tc

tc NO
Dy :T+7zb'hm (218)

Thay (2.6) va (2.18) vao (2.12) bién dbi ta duoc phuong trinh bic hai dé xac dinh bé
rong méng bang nhu sau:

b*+L.bh—L,=0 (2.19)
M,. N/
Trong d6: L, =M, h, +— Ce —M3.7”’ u
4 m.y
NIC
L, =-M,—°
m.y

M, M, M; - Céc hé sb phu thudc vao goc nodi ma sat " cia dét nén, tra bang
(2.5).

Giai phuong trinh (2.19) tim duoc bé rong hop Iy cua mong bang theo diéu kién
ap luc tiéu chuan. Viéc xac dinh kich thudc mong tir viéc giai phuong trinh (2.15) va
(2.19) thi khong can kiém tra lai diéu kién (2.12).
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Nhém chuyén mén CHD-Nén Mong
Bai giang Nén va Mong

Bdng 2.5: Céc Tri s6 My, Mo, Mj

¢(dd) M, M, M; ©°(dd) M, M, M,
1 7497 | 2292 | 70,79 23 5,51 9,12 1,511
2 38,51 | 114,6 | 34,51 24 5,39 8,88 1,393
3 26,36 | 76,3 22,36 25 5,29 8,58 1,287
4 2030 | 57,2 16,30 26 5,19 8,20 1,188
5 16,66 | 45,7 12,66 27 5,10 7,85 1,099
6 14,25 38,1 10,25 28 5,02 7,52 1,017
7 12,52 | 32,6 8,52 29 4,94 7,21 0,944
8 1124 | 285 7,24 30 4,87 6,93 0,872
9 1024 | 25,3 6,24 31 4,82 6,66 | 0,808
10 9,44 22,7 5,44 32 4,75 6,40 | 0,749
11 8,80 20,6 4,80 33 4,69 6,16 | 0,694
12 8,26 18,82 | 426 34 4,64 5,93 0,643
13 7,8 1732 | 3,80 35 4,60 5,71 0,596
14 7,42 16,04 | 3,42 36 4,55 5,51 0,552
15 7,08 14,93 3,08 37 4,52 5,31 0,512
16 6,08 13,95 | 2,80 38 4,47 512 | 0474
17 6,54 13,08 | 2,54 39 4,44 494 | 0,439
18 6,32 12,31 2,32 40 4,41 477 | 0,406
19 6,12 1,62 | 2,12 41 438 460 | 0376
20 5,91 10,99 | 1,942 42 435 444 | 0,347
21 5,78 10,42 | 1,783 43 4,32 429 | 0,321
22 5,64 9,90 1,640 44 4,30 414 | 0296

45 427 400 | 0273

* Mt 56 cdch gan diing xdc dinh di¢n tich ddy méng F

+ Xac dinh R theo cac bang (2.2) hodc (2.3) tuy thudc vao tinh hinh cu thé cua
dat nén hodc theo gia tri R* do thi nghiém cung cép. Thay tri s6 R vao cong thirc
(2.11) xac dinh duoc dién tich ddy mong F, tir 6 chon cac kich thudc chi tiét cho phu
hop.

V&1 mong vong hodc chit nhat:  F* = axb

V61 mong hinh tron : F* = .R?

+ Xac dinh kich thuéc moéng theo kinh nghiém: Chon trudc mot tri s6 kich
thudc ddy mong axb nao do, tir d6 két hop véi diéu kién dat nén tinh ra R va sau do
kiém tra lai diéu kién: Py <R, néu chua thod mén thi chon lai va kiém tra cho dén
khi dat yéu cau, thong thuong chon kiém tra dén lan thtr hai hoic ba la dat.

3.3. Trudng hep tii trong léch tam
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B mon Co so ky thudt Xdy dung

Nhém chuyén mén CHD-Nén Mong
Bai giang Nén va Mong

Mong chiu tai léch tim 1a méng c6 diém
dit cua tong hop luc khong di qua trong tdm
dién tich ddy mong. Thuong 1a mong cac cong
trinh chiu momen va tai trong ngang. BJ 1éch
tam e duoc tinh nhu sau:

M[C
N
Trong d6: M - Gia tri momen tiéu chuin
ung voi trong tdm dién tich ddy mong.
N - Téng tai trong thing dung
tiéu chuan tac dung 1én mong.
3.3.1. Truwong hop léch tam bé

Truong hop nay do 1éch tam e < a/6, biéu

d6 tng suat ddy mong nhu hinh v& (Hinh 2.15).

(2.22)

e =

Wcmapo
Omin>0

Hinh 2.15: Mong chiu tdi léch tadm

Viéc xac dinh kich thuéc day mong trong truong hop nay gidng nhu d6i voi
mong chiu tai trong ding tam, sau do tang dién tich da tinh 1én dé chiu mo men Vé} luc
ngang bang cach nhan vadi hé s6 K (K= 1,0 - 1,5), khi momen va lyc ngang bé thi lay K

bé va nguoc lai.

Flech tam =K. qung tam

(2.23)

Sau khi chon duoc kich thudc ddy moéng can kiém tra lai diéu kién ap luc:

max _1 2Rt‘

tc tc
o, <R
. NtC MtC Mtc
Véi: o =t —>+—>+y,h

max,min F

tc

hay:

(2.24)

(2.25)

(2.26)

3.3.2. Truwong hgp mong chiu tii trong léch tim lon

Dang biéu dd tng suit trong truong
hop nay nhu hinh vé va o, >0,0,, <0,

truong hop nay sau khi chon dlen t1ch day
moéng can kiém tra lai theo diéu kién léch
tam.

Luu y: Tong tai trong tiéu chuan dat
cach mép mong mot doan L > 0,25a dé
phan canh moéng khong bi tich khéi mat
nén qua 25%.

D4 nang 9/2006

CHUONG II

Nie 120,252

Gmin<0{ I Y~ f I
meax>0

Hinh 2.16: Mong chiu tdi léch tam lon
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B mon Co so ky thudt Xdy dung Bai giang Nén va Mong

3.4. Mot s6 bién phap 1am giam hodic triét tiéu phin biéu dd kng suit Am dwéi day
mong 7
+ Thay doi kich thudc, hinh dang méng

12N1 12N2 12N1 12N2

I

@
—_—

@

]

Omin<0 Wv\
Omin>0
N2 >>Ni
Hinh 2.17

+ Thay do6i trong tAm mong
Dich tam cot vé phia Gmin

Ho#c md rong day mong vé phia Gmax

Tam cdt trung tAm mong . .
| - H —
| i
_____ .7/ 1 F R

%% - —— / <
| | |
i — : =

L a i L 2 i
Omin<0
\M\% /T%cmwo
Omax>0 Omin>0
Hinh 2.18

+ CAu tao hé théng dam, gidng méng dé chiu momen.

Dam gifing doc

7 :
v

’ Dam gidng ngang

Hinh 2.19: Dam va gidng méng dé triét tiéu ieng sudt do léch tim gdy ra
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B mon Co so ky thudt Xdy dung Bi giing Nén va Méng

3.5. Vi du miu:

Vi du 11-1: Xéf: dinh so bd kich thudc ddy mong dudi cot hinh chir nhat kich thude
30x40cm véi to hop tai trong chinh tai mat méng la: N=90,0T, M=2,40Tm, Q=1,20T.

Nén dat gdm hai 16p c6 cac chi tiéu co 1y co ban nhu sau:
Lé&p trén: 4 sét déo ctng c6: y=1.95T/m’, ¢ = 20°, c=1,8 T/m’
L6p dudi: 4 cat déo co: y=1.95T/m’, ¢ = 22°, ¢=2,0 T/m*
Gidi :
+ X4c dinh tai trong tiéu chuan cuta t6 hop tai trong chinh :
N®=N/12=750T, M =M /1,2=2,0T, Q“ =0/1,2=1,0T
+ Vat liéu 1am mong duogc chon 1a Bétong cdt thép.
+ Chon chiéu sau chon moéng 1a hy, =2m.
+ Xéc dinh kich thudc ddy mong :
Do moéng chiu tai trong 1éch tam nén kich thudc ddy mong phai thoa man hai
diéu kién sau day:
- Ung suat trung binh tai day mong phai nho hon hoac bang cudng d6 ap luc
tiéu chuan cua nén dat
- Tri s6 ing sut lon nhat tai ddy moéng phai nhé hon hodc bang 1,2 1an cudng
d6 ap luc tiéu chuan cia nén dat.
oy SR” @)
c! <I12R" (2)
Kich thuéc hop 1y nhat cua ddy mong duge xac dinh tir diéu kién (1) trong
truong hop xay ra phuong trinh.
Tir d6 ta c6 phuong trinh dé xac dinh bé rong méng nhu sau:
b3 + I(l.b2 - K2 =0

.h
Trong d6: K; =M;.h+ Mz.g— M3.YL
Y Y
NtC
Kz = M3 . =
m.y.o

- Véi 9 =20° tra bang (2.5) ta duoc:
M, =591; M, =10,99; M; = 1,942
- Hé s6 diéu kién 1am viéc, m = 1
- Chiéu sau chon méng h,, = 2m
-¢=0,18 kG/em’ = 1,8 T/m’
- v 14 dung trong trung binh cia dit ngay ddy mong va vat liéu lam mong,
lay v = 2,2 (T/m’)
-y : 1 dung trong ctia 16p 1, y =1,95 (T/m’)

-Chon a=1,4=—

= K;=591.2+10,9 .11’8 ,942. 222 _

b b
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K,=1942. — >0 5335

b b

Thay vao phuong trinh trén ta c6 phuong trinh sau:

b’ +17,58.b°-53,35=0
Giai phuong trinh nay bang phuong phap thir din nghiém
= b= 1,663 (m), chon b= 1,7 (m)

Do ty s6 o= 1,4 =% = a=1,4.1,7=238, chon a =24 (m)

Vay kich thudc so bd ddy méng duoc chonla:b=1,7m,a=24m

+ Tinh Cudng d6 tiéu chuan R ciia nén dat

Cuong do tiéu chuin R" cta nén dit duoc xac dinh theo cong thure sau:
R=m.[(Ab+B.h,).y+D.c]

Voi: m=1 ; b=1,7m ; h,,=2m ; y=1,95(T/m3) ;¢=0,18 KG/cm’= 1,8 T/mz, Q= 20° Tra

bang (2.4) taco: A=0,51, B=3,06, D =5,66.

Suy ra:
R" =(0,51.1,7 + 3,06.2 ) 1,95 + 5,66.1,8 = 23,8 (T/mz)

+ Xéc dinh tng suat dudi day mong :

N¥ 6e, 6e
Gtc = d 1 i a i b
Max,Min a.b ( a b j

Trong do: Ny =N +y,.F.h=750+2,2.1,7.2,4.2= 92,952 (T)
MY +0.h, 2,0+10.2

e, =0;¢, = : =0,0533m
N’ 75,0
92,952( . 6.0,0533) [25.82(T/m”)
= UMaxMin = li = )
’ 17.2,4 2,4 19,75(T / m*)
N 75,0

Ty =Y+ 7 =2224 =22,78 (T/m?)

Kiém tra diéu kién
ol =22,78(T /m* )< R* =238 (T/m*)
ol =2582 < 1,2.R“ =1,2.23,8=28,56(T /m*)

Hai diéu kién (1) va (2) dugc théa mén, vy kich thuéc ddy mong da chon &
trén la chép nhan duoc.
Vi du IlI-2: Xac dinh so bd kich thudc day moéng dudi cot hinh chir nhat kich thude
30x40cm v&i tai trong cua to hop tai trong chinh (TH co ban) tai mat mong la:
N“=80,15T, M“=2,25Tm, Q"“=1,4T. Nén d4t gdm hai 16p cé cac chi tiéu co 1y co ban
nhu sau:
Lép trén: dat lap day 0,8m, y=1.8T/m’
L6p dudi: 4 cat déo co: y=1.94T/m’, ¢ = 22°, c=1,9 T/m*
Gidi :

+ Chon vat liéu : méng bé tong cot thép

+ Chon d6 sau chon mong : h,, = 1,5m
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+ Chon kich thudc ban dau: bé rong méng b=1,6m
+ Xac dinh R" theo TCXD 45-78:

m,.m

R = 2[Aby +Bhy +D.c“]

Véi = 22° tra bang (2.4) ta c6 : A=0,61 ; B=3,44 ; D=6,04
m=10;m=14,K.=11;v=(018+194)/2=187T/m’

Thay vao co: R = 1114[0 61.1,6.1,94 +3,44.1,5.1,87 + 6,04.1,9] = 29,3T /m*

+ Dién tich ddy méng yéu cau:

pe_ No _8015/12 _ 2 Sam?
RC—y,h ~ 293-2.15
Mong chiu tai trong 1éch tAm, ta ting kich thuéc mong 1én bang cach nhan véi hé sb
K=1,2

F"=K.F=12.254=3,05m"
Vay canh dai cua mong la: a=F*/b=3,05/1,6=1,905m; ta chon a=2m
+ Xac dinh tng suat dudi day mong :
N¥ 6e 6eb

G:rclax min = (1 i . ) + Ytb
’ axb a
. Mtc tc' .
Véi: e =M +0".h, _ 2,25/1,2+l,5 1,4/1,2 _ 0,054m , & =0
N” 80,15/1,2
Vay: ol = N, be, Yt y,h, = 80.15/1,2 (1+ 6'0’054) +2.1,5=27,27T /m’
ax 2.1,6 2
tc
ol = N iy b = 80,15/1,2 (- 6.0,054)4_2.1’5 = 20,47T /m’
2.1,6 2
tc
oy = No + 7l =w+2.1,5 =2387T /m?
axb 2.1,6

Kiém tra diéu kién:
o' =2727T/m*> <12R“ =1,2.29,3=35,16T / m’

ol =2387T /m* < R“ =293T / m*
Pat yéu cau, vay kich thuéc mong da chon F=axb = 2x1,6m 14 hop 1y.
Vi du I1-3: Xac dinh so b kich thuéc mong bang dudi tuong day 20cm véi to hop tai
trong chinh tai mat mong la: N=30T/m, M=2,5Tm/m. Nén dat gém hai 16p c6 céc chi
ti€u co ly nhu & vi du 2.
Giai:

+ Chon vét liéu : méng bé tong cdt thép

+ Chon do sau chén moéng : h, = 1,2m

+ Chon kich thudc ban dau: bé rong méng b=1,5m

+ Xac dinh tng suat dudi day mong (v6i moéng bang ta cit ra Im dai dé tinh
toan):

Da ning 9/2006 CHUONG II TRANG 32




Trudng PAI HOC BACH KHOA PA NANG Nhom chuyén mén CHP-Nén Méng

B mon Co so ky thudt Xdy dung Bi giing Nén va Méng
. N¥ 6e
G:nalx,mm - 1 b (1 * : ) + Ytb
. Mtc
Véi: e, =—2%= 2,5/1,2 =0,083m, e, =0
NF  30/1,2
Viy: ot =1 (1=t 0y y n 23912 60083, 1 5_25007/m?
b 1.1,5 1.5
ol = N, (1— 6eb Yy, = 3071,2 (1- 6'0’083)+2.1,5 =14,13T /m’
1.1,5 L5
ol =N—”+;/ =302 +2.1,5=19,67T / m*

axb """ 115
+ Xéac dinh R* theo TCXD 45-78 nhu & vi du 2 ta duge: R =29,15T/m?
+ Klem tra diéu kién:
=25, 22T/ m? <1,2R"* =1,2.29,15 = 3498T/m

at’; =19,67,2T /m* < R“ =29,15T / m*
Pat yéu cau, vy bé rong mong bang da chon b= 1,5m 13 hop 1y.

§4 TINH TOAN NEN THEO TRANG THAI GIOI HAN VE BIEN DANG
(TTGH II)

4.1. Khai niém:

Sau khi da xac dinh dugc kich thudc day mong theo diéu kién ap luc tiéu chuan,
ta phai kiém tra lai nén theo trang thai giéi han vé bién dang, hay con goi la TTGH IL.

No1 dung cua phan tinh toan nay nham dé khdng ché bién dang ciia nén, khong
cho bién dang ctia nén 16n téi mirc lam nrt né, hu hong cong trinh bén trén hodc lam
cho cong trinh bén trén nghiéng léch 16n, khong thod man diéu kién st dung. Dé dam
bao yéu cau trén thi do lin ctia nén phai thod diéu kién:

Sy < [Sar] (2.27)
Trong do: Si - Bo lun tlnh toan cua cong trinh thiét ké
[Sen] - Tri sO gi6i han vé bién dang cta cong trinh, tri s nay phu thudc

vao:

+ Ddc tinh cua cong trinh bén trén: Vat li€u, hinh thic két cau, do cung khong
gian va tinh nhay cam véi bién dang cta nén...

+ Phu thudc vao dic tinh cta nén: Loai dat, trang thai va tinh bién dang cua dat,
phan b cac 16p dat trong nén...

+ Phy thu¢c vao phuong phap thi cong.

Tri s6 d6 lun gidi han [Sen] theo TCXD quy dinh tuy thudc vao tinh hinh cu thé
ctia cong trinh, 14y theo bang sau:

Bang 2.6 Tri so gioi han vé do lun cua mong

Két cau nha va kiéu mong Tri sO [Sen] (cm)
Trung binh | Tuyét dbi
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1. Nha Panen 16n, nha Bldc khong c6 khung 8 -

2. Nha bang tuong gach, tuong Bloc 16n, méong don

co:

L:H>2,5 (L chiéu dai tuong, H chiéu cao 8 -
L:H<L1,5 10 -

3. Nha tuong gach, tuong Bloc 1on co giang BTCT

hodc gach, cot thép. ‘ 15 -

5. Nha khung trén toan bo so do 10 -

5. Moéng BTCT kin khip cua 10 nung, éng khoi, | 30 -
thap nudc.
6. Mong nha cong nghiép mot ting va nha co két
cdu tuong tu khi budce cot 1a:
6m - 8
12m - 10

Ngoai ra ta can dic biét cha ¥ dén d6 chénh léch lun hay ltn khéng déu cua cac
mong trong cung mot cong trinh. Néu tri s ndy 16n s& gdy ra su phan bd lai noi luc
trong két cdu bén trén, lam nit gy két cdu. DO chénh léch lun dugc danh gia qua cac
dai luong:

- B¢ lan 1&ch tuyét dbi:

AS =S, —S; < [ASg] (2.28)

- P6 nghiéng clia méng hoic cong trinh: La ty so gitta d6 1un cta cac diém bén

ngoai ciia mong ( hodc cong trinh) véi kich thude (chiéu dai, chiéu rong) qua diém ay:

tgor = 22751 (2.29) .
I !
Géc nghiéng: a:arctg% (2.30) e s
Tri s0 géc nghiéng nay phai bé hon tri sO goc
nghiéng gid1 han, quy dinh theo quy trinh. Hinh 2.20

4.2. Tinh toan d¢ lin ciia méng

Hién nay c6 nhidu phuong phap khac nhau dé tinh toan do lan ctia nén mong,
mot s phuong phap da duogce trinh bay k¥ trong gido trinh Co hoc dét. Trong ndi dung
nay chi gioi thiéu nhimg budce co ban cua phuong phap cong lun tung 16p. Day la mot
trong nhitng phwong phap dugc chil y nhét va cho két qua gan sat v4i thyuc té nhat.

Noi dung cuia phwong phap cong lun turng lop:

1. Chia nén dat dudi day mong thanh nhiéu 16p c6 chiéu day h; < (0,2 - 0,4)b
hozc h; < 1/10 Ha, véi b 1a bé rong moéng, Ha 1a chidu sau ving nén ép.

2. Tinh va v& biéu d6 tng suat do trong lwong ban than dat:

ol =yh, (2.31)
3. X4c dinh 4p luc gay lun: o*
o =04 —yh, (2.32)

Trong d6: o, - Ap lyc trung binh tai day méng do tai trong cong trinh va trong
luong méng, dat dip trén mong gay ra:

Da ning 9/2006 CHUONG II TRANG 34




Truomg PAI HOC BACH KHOA PA NANG Nhom chuyén mén CHP-Nén Méng

B mon Co so ky thudt Xdy dung Bi giing Nén va Méng
NS +G
ol = (2.33)
axb

v - Dung trong cua 16p dat dit mong

hy - Chiéu sdu chon mong

4. Tinh va v& biéu d6 tung suit do ing suit gy lun giy ra:

o, =K, " (3.34)

Véi K, =f(a/b,2z/b) tra bang trong sach Co hoc dit.

5. Xé4c dinh chiéu sau vung anh hudng Ha, theo TCXD 45-70, Xac dinh Ha dua
vao diéu kién ¢ noi co : o =<0,2.5

6.Tinh toan do ltn cua cac 10p dit phan td S; theo cac cong thirc:

g =Gi"
o l+e,
S, =— p.h
l+e, (2.35)
S, =a,.p.h
S, = Eﬁ.pi h,
7. Tinh toan d6 lan cudi cing ctia mong:
i=1
Xac dinh ey; va e,; tuong ing vdi cac tri sb p1i va pai VoI
py =5 O (2.37)
2
GZi_l + O_zi
Py = py+——— : £ (2.38)
7 RRARARRRR] RRRARARARRR R e A
£ p(kG/emi)
L ~ b d
eli [¢---
Z [ / i
E ] ~ 02 koo Dudng cong nén lun
= - 2222 ' '
= A A
% 5 / — 7{ 0 plli pl2i p(kG/cm?
=l Oz Oz
§5.  TINHHOANKNER PO RUENE MR CIOTN AR VE CUONG PO

(TTGH I)
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5.1. Khai niém

Khi tai trong ngoai vuot qua kha nang chiu lyc ctia nén dat, nén bi pha hong vé
mat cuong do, on dinh, luc nay nén dugc xem la da dat dén trang thai gidi han thu
nhat.

Pbi v6i nén da, khi dat dén TTGH1 thi nén khong con du kha nang chiu tai nita
va nén bj pha hoai.

Di véi nén dat, khi dat dén TTGH] thi xdy ra hién tugng l4n dot ngdt, lam pha
hong cong trinh bén trén.

Pham vi st dung dé tinh todn nén theo TTGH1:

+ Nén da.

+ Nén sét rat cung, cat rat chat, dat nua da.

+ Nén sét yéu, bdo hoa nudc va dat than bun.

+ Nén dit mong thuong xuyén chiu tai trong ngang.

+ Nén ciia cong trinh trén mai ddc.

Tai trong tinh toan: Dung tai trong tinh toan va t6 hop bo sung.

Piéu kién k1em tra: Mudn cho nén dat khong bi pha hong, mat 6n dinh (truot,
trdi) thi tai trong truyén 1én mong cong trinh tac dung Ién nén dat phai c6 cudng d6 nho
hon cuong d6 gidi han ciia nén dat Ay.

)
N<— 2.39
K, (2.39) peh Peh p(kG/cm)
Trong do: R
N - Tai trong cong trinh tic dung 1én mong N ,
@ - Kha ning chiu tdi clia nén theo phuong 222121272077 \\Nen dateing

tac dung cua tai trong

K, - Hé s an toan, do co quan th1et ké quy Nén dit mém yéul
dinh, hé sd nay phu thudc vao cap nha, cip cong
trinh, y nghia va hau qua cta viéc nén mat kha nang
chiu tai, mic do nghién ctru cac diéu kién ctia nén  §

dat, thuong chon >1. Hinh 2.22: Quan hé P-S

S(mm)

Khi tinh toan nén theo TTGHI, luc nay tai G/ 6
trong khi gén dat dén TTGHI la rat 16n, tai nhiéu P (> cm
ving trong nén dat quan hé ung suat bién dang \
khong con bac nhét nita, luc ndy khong thé giai quyét i s

€n da

bai toan theo ket qua cta 1y thuyét dan hoi nita ma
phai giai quyét theo hai hudéng s& trinh bay & cac
muc sau.
5.2. Sirc chiu tai ciia nén da

Db6i v6i nén da, tinh nén lan cia nd rat bé,
khong dang ké, modun bién ~dang cua da co thé 16n §
hon modun bién dang cua dat hang ngin lan. C6 khi
g suat tac dung 1én nén da gan dat dén tri s6 pha
hoai ma bién dang cia né con rat bé. Vi vay nguoi ta
khong can kiém tra bién dang ciia nén d4 ma chi can tinh todn va kiém tra nén theo
TTGHI vé cudng do.

Nén dét

S(mm)

Hinh 2.23
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Stre chiu tai tinh toan R ctia nén d4 dugc xac dinh theo biéu thic:
R=k.m.R, (2.40)

Trong do:

R, - Cuong dg pha hoai cua mau da khi bi nén mot truc & trang thai bdo hoa
nudc.

k - Hé sb dong nhat

m - Hé s6 diéu kién 1am viéc

DPdi vai cac truong hop cu thé, can tién hanh thi nghiém dé xac dinh cac tri sd
can thiét. Khi khong c6 du sé liéu, ngudi ta thudong ldy k.m = 0,5.
5.3. Sirc chiu tii ciia nén dat
5.3.1. Phwong phap giai tich
Viéc tinh toan strc chiu tai ctia nén dat di duoc gidi thiéu k¥ trong Co hoc dat . O day
chi giéi thiéu lai mot s6 biéu thuc tinh toan strc
chiu tai co ban: p
5.3.1.1. Phuwong phap ctia Xocolovski

a: nén dat chiu tdi trong thang dirng, léch
tam (Hinh 2 - 24) g=rh

Tai trong gidi han trong truong hop nay

Pgh

duogc tinh theo cong thure sau: : Y
Pen=pr-(C+q.tge)tq  (2.41)
Trong do: ’
pr : hé sb khong tht nguyén phu thudc Hinh 2.24
vao Yt va @, tra bang (2-7)
Yi=—2 y Véii 0<y<b (2.42)
q.1go+c
Tt cong thuce (2-41), ta suy ra cac truong hop dac biét sau:
+ Khi méng dit trén mat dat dinh ( h=0, c=0) thi:
Pev=P: C (2.43)
Trong d6: pr phu thudc vao Y1 = 7, y
C
Khi méng dit trén dét cat ( ¢=0, q= 0, h/b< 0.5)
Pen=q(pr -tgp+ 1) (2.44)

Trong do: pr = _r_ y
q.-18¢

Bang 2-7: Tri 6 clia pr
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B mon Co so ky thudt Xdy dung

Nhom chuyén mén CHP-Nén Méng

Bai giang Nén va Mong

(d%)

v 5 10 15 20 25 30 35 40
0 649 | 834 | 11,0 | 148 | 20,7 | 30,1 | 46,1 | 753
0,5 773 | 002 | 12,5 | 179 | 270 | 43,0 | 738 | 139
1,0 695 | 964 | 13,8 | 206 | 323 | 53,9 | 971 193
1,5 717 | 1020 | 151 | 20,1 | 373 | 64,0 | 119 | 243
2,0 738 | 10,80 | 162 | 254 | 41,9 | 73,6 | 140 | 292
2,5 756 | 1130 | 173 | 27,7 | 464 | 829 | 160 | 339
9,0 7,77 | 11,80 | 184 | 29,8 | 50,8 | 91,8 | 179 | 386
3,5 796 | 1230 | 194 | 31,9 | 550 | 101,0 | 199 | 432
4,0 8,15 | 12,80 | 20,5 | 340 | 592 | 109 | 218 | 478
45 8,33 | 1320 | 21,4 | 360 | 638 | 118 | 237 | 523
5,0 8,50 | 13,70 | 22,4 | 380 | 673 | 127 | 256 | 3568
5,5 8,67 | 14,10 | 23,3 | 399 | 713 | 135 | 275 | 613
6,0 8,84 | 14,50 | 243 | 418 | 753 | 143 | 293 658

b. Nén dat chiu tdi trong nghiéng, léch tam (hinh 2 - 25):

Thanh phan thang dtng cua tai trong gidi han (pen) trong truong hop nay dugc

xac dinh nhu sau:
Peh = Ny.v.y + Ng.v.h + Ne.c (2.45)

Trong do: N, Ny, N¢- cac hé s6 stc chiu AP
tai ctia dat phy thudc vao goc ma sat trong @
cia dat va goc nghiéng & cua tai trong, liy
theo bang (2.8).

Thanh phan nim ngang Tgn CUA tai trong
gid1 han xéc dinh theo cong thuec:

Tgh = Pgh - t20 (2 .46)

Biéu dd tai trong tinh theo cong thuc
(2.45) c6 dang hinh thang, céc tri s6 cua Pen tai
diém y = 0 va y = b duoc tinh nhu sau (b: chiéu rong cia méng hinh bang)

P i,y ™ Ng.v-h +Nc.c }

y=0
Pany = Pty T Np.v-b

Hinh 2-25

(2.47)

Hai thanh phan thing dting va ndm ngang cta tong hop lyuc tai trong gidi han
xac dinh theo céac cong thuc sau day:
CHUONG II
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(2.48)
Tgh = pgh-tg5

Déi voi truong hop tai trong léch tAm nhu & trén (ca hai truong hop a va b) thuc
ra néu mudn tinh toan stc chiu tai ciia nén cho chit ch& thi khong nhitng chi kiém tra
tri s6 Pgh VA P, Ma con phai kiém tra ca diém dat cua tai trong nita (diém dit cia Peh
phai tring véi diém dit cua p do tai trong ngoai tac dung. Nhung theo 101 giai cua
V.V . Xoécolovxki thi tai trong gi6i han pg, chi c6 mot diém ddt nhat dinh véi d6 léch
tam egp:

1
Peh = 5 (Peh(y=0) T Pan(y=b))-b }

e = E . {2-pgh(yb) T Pen(y=0) _é} (2.49)
3 Pen(y=b) T Pgn(y=0) 2
Bdng 2-8: Tri s6 ciia N, N.vd N,
‘g 5 10 | 15 | 20 | 25 | 30 | 35 | 40 45
Ny 1,57 2,47 3,94 6,40 10,70 18,4 | 33,30 | 64,20 | 134,50
0 N, 6,49 8,34 11,0 | 14,90 | 20,7 30,2 | 46,20 | 75,30 | 133,50
N, 0,17 0,56 1,4 3,16 6,92 15,32 | 35,16 | 86,46 | 236,30
Ny 1,24 2,46 3,44 5,56 9,17 15,60 | 27,90 | 52,70 | 96,40
5 N 2,72 6,56 9,12 12,52 | 17,50 | 25,40 | 38,40 | 61,60 | 95,40
N, 0,09 0,38 0,99 2,31 5,02 11,10 | 24,38 | 61,38 | 163,30
Ny 1,50 2,84 4,65 7,65 12,90 | 22,80 | 42,40 | 85,10
10 N, 2,84 6,88 10,00 | 14,30 | 20,60 | 31,10 | 49,30 | 84,10
N, 0,17 0,62 1,51 3,42 7,64 17,40 | 41,78 | 109,50
Ny 1,77 3,64 6,13 10,40 | 18,10 | 33,30 | 65,40
15 N, 2,94 7,27 11,00 | 16,20 | 24,50 | 38,50 | 64,40
N, 0,25 0,89 2,15 4,93 11,34 | 27,61 70,58
Ngy 2,09 4,58 7,97 13,90 | 25,40 | 49,20
20 N¢ 3,00 7,68 21,10 | 18,50 | 29,10 | 48,20
N, 0,32 1,19 2,92 6,91 16,41 | 43,00
Ny 2,41 5,67 10,20 | 18,70 | 26,75
25 N, 3,03 8,09 13,20 | 21,10 | 35,75
N, 0,38 1,50 3,84 9,58 24,86
Ny 2,75 8,94 13,10 | 25,40
30 N, 3,02 8,49 14,40 | 24,40
N, 0,43 1,84 4,96 13,31
Ny 3,08 8,43 16,72
35 N 2,97 8,86 15,72
N, 0,47 2,21 6,41
Ny 3,42 10,15
40 N. 2,88 9,15
N, 049 | 2,60
45 | N, 3,78
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N 2,70
N, 0,50

5.3.1.2. Phuong phap cua Terzaghi
K.Terzaghi da dua ra

cong thuc tinh tai trong gidi . N .
han & truong hop bai todn | |
2 . q=vh =y.h
phang nhu sau: e P
l‘InI,HHJnNJ,JnI,J,JnI,J,JnH, p J,J,J.J,J,J,HJ,HJ,HJ, J,J,Jnl,
/A=G/2 N TA=¢/2
.b
Pgn =Ny.y7+Nq.y.h+Nc.c
(2.50)
Trong d6: N,, Ng va N, s
- Céc h¢ so suc chlu ta1 phu Hinh 2-26: So d6 tinh todn doi vdi bai todn
thudc vao goc ma sat ¢ va phang cia K.Terzaghi

tinh theo biéu d6 (hinh 2.27).

Ngoai ra K.Terzaghi con dua ra cac hé sd kinh nghiém vao cong thirc (2-50) dé
tinh tai trong gid1 han trong trudong hop bai todn khong gian.

- Doi voi mong vuong co canh la b:

Peh = 0,4.N,.y.b + Ng.y.h + 1,3N..c (2.51)
- P6i v6i méng tron ¢é ban kinh R:
pen = 0,6.N,.7.R + Ng.vh + 1,3.N..c (2.52)
4 O

36 ™ LNy
‘ NT )
(N7

10’ \\ \\

0’ |

60 50 40 30 20 10 0 20 40 60 80
Ne, Ng Ny

Hinh 2-27: Biéu do dé tra N, N, va N.

5.3.2. Phwong phap dd gai xac dinh kha ning chiu tai ciia dat

Trong trudng hop khong thé dung phuong phap giai tich dé xac dinh kha nang chiu
tai ciia nén dugc, lic nay ta phai sir dung phuong phap do giai. Mot so truong hop hay
gap la:

- Nén dat khong dong nhét, gdm hai hodc ba 16p dét cé chi tidu co 1y khac nhau

- Phu tai hai bén mong chénh 1éch nhau qué 25%

- Mong dat trén mai dbc, mat dudi mai dée hodc mong dat trén mat téng dat phan

bb rat dc.
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Trong nhimg truong hop trén ta b

dung phuong phap do6 giai voi gia o | |

thiét mat truot 13 mit try tron. Theo R — A '

phuong phap nay, nguoi ta tinh theo \

so d0 bai toan phang Cit ra mdét D “ Peh A

doan dai 1 don vi dé tinh toan. Véi \ p

nhimg mong bang, tuong chan dit, INTTTN

nén duong c6 chiéu dai 1én méi phu o

hop véi bai toan phang. Nhung voi \'Y"' //

mong hinh chr nhat nguoi ta van ] /%\G,\\

tinh theo so do bfli‘ toan phang dé gisino &

thuan tién va thién vé an toan. g gicosa

No6i dungcia phuong phap nhu sau:
+ Gia thiét mat trugt 1la mdt cung Hinh 2.28
tron di qua mép mong tam O1, ban
kinh R1. Chia ling thé truot thanh nhiéu manh bang cac mat cat thang dimg (Hinh2.28)
+ Ta xét manh thtr 1
- Tong cac lyc tac dung 1én manh i:

Gi=pitq (2.53)
Trong do: ¢, =AF,.y
p; = pAb,

V61 AF, - Dién tich méanh thur 1
v - Dung trong cua dat
p — Cuong do Gmg suét tinh toan tai ddy mong.
Ab; — bé rong manh thir i
Dbi v6i nhitng manh ndm ngoai pham vi ddy mong thi khong cé p;
Luc gay truot manh thiri: g, .sing;,
Luc gitt manh tht i: Luc masat: g,.cosa,.1gg,
Luc dinh: c; Al
Trong d6:  a;— gbc nghiéng cua ban kinh vol tam truot 1
Al; — Chiéu dai cung truot
C;,; — tr1 s6 luc dinh va gbdc nd1 ma sat trong doan cung truogt thir 1
Heé sb 6n dinh K; cho manh truot i:
M,  R(g cosatgp, +c,Al)

K, =—%= . (2.54)
M., R.g sina,
Xét toan bo lang thé trugt gdm n manh, ta cé h¢ s6 on dinh:
v 2LR(gicosaigp +cAl)
K, = Mg == - (2.55)
& ZR.gl. sing,

i=1
Trong do: Mg, M, 1a mo men gitt va momen gay truot cua lang thé truot
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Sau khi xac dinh duoc céc tri sd K dbi voi mdi cung truot, ta chon tri s6 nho nhat K.,
deé xét do on dinh cua nén. Muon nén 6n dinh phai thda man di€u kién sau:

> [K]| (2.56)
Trong d6 [K| - hé s6 on dinh cho phép, lay tir 1,2-1,5.
5.4. Kiém tra 1at va trugt cho méng
5.4.1. Kiém tra on dinh 14t

Trong qua trinh chiu lyc, néu dudi day No

mong xuat hién biéu do mg suat am, tiic G, < 0 q%

thi méng c6 kha ning bi 1at, do vay can phai kiém Q ’

tra On dinh 14t cia mong. ’
Viéc kiém tra 6n dinh 1at d6 duoc tién hanh ¢

so voi truc di qua mep ngoai cua day mong (dlem ”: / \

0) duéi tac dung cua td hop tai trong tinh toan bt 0

loi nhét. ' 4 !
Piéu kién kiém tra: omin<0 (S

z M Ii W@max>0
K = ¢ >[K,] (2.56)
ZM gl ]
Trong do: ZM o " Tong momen giit & mong Hinh 2.29
khong bi 1at, 1dy v6i mép mong.
ZM o - 10ng momen gay 14t cho mong, lay véi meép mong.
[K,] - Hé s 6n dinh 14t cho phép, thong thudng lay > 1,5.
Néu cong trinh dugc thiét ké nam trén nhiéu méng va tong hop luc khong nam
ngoai 16i cua dién tich diy moéng co lién két cimg v6i nhau bang cac két cAu chiu luc
thi cong trinh c6 thé khong bi lat do.

5.4.2. Kiém tra 6n dinh truot No
Dudi tac dung cua tai trong ngang Q s€ lam
, , , . 7 o z , Qo Mo
cho méng c¢6 xu hudng bi trugt & mat phang day
mong. TRTRTRTRIRTR RTRTRTRTRT TR

Pé dam bao moéng khong bi trugt thi phai
thdoa man diéu kién sau:

N
L/

ZN” Sn, >nQ (2.57)
Trong do: ZN “_ Tong tai trong thang dung T
tinh todn tinh tai ddy mong Hinh 2.30
Y N"=N!+G

voi: G=y,.Fh,
— hé sb vuot tai cla tai trong théng dung (lay < 1).
n — He s6 vuot tai cua tai trong ngang (lay >1).
Q- tong tai trong ngang tac dung lén mong.
f — Hé sd ma sat giita dt va nén phu thudc vao d6 nham cua diy moéng va loai

dat. Tri s6 f ciia d4 hodc bé tong voi cac loai dit khac nhau Iy theo bang sau:
Bang 2.9: Tri so cua f

Da ning 9/2006 CHUONG II TRANG 42




Trudng PAI HOC BACH KHOA PA NANG Nhom chuyén mén CHP-Nén Méng

B mon Co so ky thudt Xdy dung Bi giing Nén va Méng
Loai dat duéi ddy mong Tri s6 f
1. Dat sét va nham thach c6 bé mit bi bao mon 0,25
2. Dat sét & trang thai cing 0,3
3. Pt sét & trang thai déo 0,2
4. Cat am it 0,55
5. Cat am 0,45
6. A sét & trang thai cliing 0,45
7. A sét & trang thai déo 0,25
8. A cat o trang thai cliing 0,5
9. A cat & trang thai déo 0,35
10. bat da 0,75

Trong thuc té d6i véi cac mong cua cac cong trinh xay dyng dan dyng va cong
nghiép, cac diéu kién 1at va trugt déu thda man. Diéu kién nay can dugc kiém tra chat
ché doi véi cac cong trinh ¢ dién tich day méng hep, chiéu cao 16m, chiu tai trong
ngang, tai trong nhd 16n nhu thap angten, thap nudc, try dién...

§6. TiINH TOAN MONG THEO TRANG THAI GIOI HAN I
6.1. So' dd tinh toan

Ta xét trang thai chiu luc cia mdt méng don nhu hinh v€. Bé qua lyc ngang va ma
sat trén mat bén cua mong. Vat thé mong chiu tac
dung cua céc lyc sau: No

- Lyc tac dung do tai trong cong trinh tdc dung
trén toan di¢n tich ddy mong trén mot dién tich hep
(chén cdt hodc chan tuong chiu luc).

- Phan luc nén tac dung trén toan dién tich day
moéng, c¢6 chiéu nguoc lai.

Trong diéu kién chju luc nhu vay, mong c6 kha

nang bi pha hong theo cac kiéu sau:

1. Mong bi choc thung boi ng sudt cit truc
tiép trén tiét dién xung quanh chan cot hoic
chan tuong (duong 1 trén hinh v§). Hinh 2.31: Cdc hinh thirc phd

2. Mong bi choc thung do tdc dung cua ung hogi ciia mong khi chiu tai
suit kéo chinh, luc nay mit pha hong 1a mit nghiéng 45° so v6i phuong thing
ding. (dudng 2 trén hinh ve).

3. Méng bi niat giy do tic dung ciia momen uén. Trong pham vi chan cot hoic
chan tuong, d6 ctng ctia két cdu mong rat 16n, nén c6 thé xem mong bi ngam tai
d6, phan mong chia ra ngoai chin cot (hodc chin tudng) bi uén nhu dim coéng
xon.

Tinh toan méng theo trang thai giéi han I, hay noi cach khac 1a tinh toan d6 bén cua
mong. Noi dung chinh 14 xac dinh kich thudc ciia méng va ciu tao cho hop 1y, dam
bao cho mong khong bi pha hong theo nhiing kiéu da néu trén. Viéc tinh toan gom hai
ndi dung chinh sau day:

- Tinh toan chiéu cao ctia méng, bac mong.

tt
Omax
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- Tinh toan va bd tri cbt thép ddi véi mong bé tong cot thép
Khi tinh toan mong theo TTGH I dung tai trong tinh toan, t6 hop bd sung.
6.2. X4c dinh chiéu cao ciia méng cirng
6.2.1. Xac dinh chiéu cao méng cirng theo diéu kién cit truc tiép
Xét so d6 mong ctng chiu tac dung cta tai trong nhu hinh vé:

Diéu kién bén ctia mong: No
1
7=—"-<R, 2.58 Qo Mo
Trong d6: T - (g suét cit do tai trong cong trinh gay ra I
N -tong tai trong thang dung tinh toan cua 1
cong trinh tac dung 1én mong tai mat dinh mong. .\ g
e u- chu vi tiét dién ngang cua cOt hay tuong dat Mat oh hoai
én mong
h, — chleu cao cia mong tinh theo diéu kién do Hinh 2.32: Dgng
bén chong CAt pha hoai thir nhat
T diéu kién bén ta co: No
N <J7\
h 2 ° 259 0 o
‘" uR (2.59) 2 5 _
¢ TRTRNTRNTRTXTY N PR R NI RT N N o

Theo kinh nghiém cho thdy néu moéng cé cau tao
hop Iy thi diéu kién pha hoai nay luén thda mén. Trong
thiét ké mong c6 thé tinh toan chleu cao mong tir cong
thure (2.59) hoac chon mot gia tri roi kiém tra lai theo
cong thirc (2.58). ot L LI T[] o
6.2.2. X4c dinh chiéu cao méng theo diéu kién dd ,
bén chéng udn T

Xét mot mong chiu uén nhu hinh v& (2.33). Khi I '
chiu tac dung cua tai trong ngoai (N,M,Q), dudi day
mong phat sinh phan lyc nén, phan luc nay gay ra |_ac
momen udn & phan chia ra cua mong (phan nay lam —
viéc nhu dam cong x6n) nén c6 thé gy ra nut giy L a ! |
mong.

Diéu kién bén:

M

<R, (2.60)

[ hu |

bc
b

Hinh 2.33

Trong do:
M — momen udn do phan liwc nén giy ra tai tiét dién tinh toan (I-I) va (II-1I)
a—a., a—a,
2
b-b, b—b

MTT = o e = 02So M ab—byy

(Luu ¥: ¢ day thién vé an toan ta st dung o™ ¢ tinh toAn momnen tai tiét dién)

MI—I _ max b

=0,1250" b.(a—a,)’

W — momen chdng udn cua tiét dién tinh toan:
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_ bk
G
ah’
6
Ry, — cuong do chiu kéo khi udn cua vat liéu mong
Tu do thay vao (2.60) ta tinh duoc chiéu cao cua mong theo diéu dién bén chiu
momen udn nhu sau:

h' >087(a—a,) /“— 2.61)
Rku

B >087(b—b,),|— (2.62)
Rku

Chiéu cao mong chon: 4, = max(h!, ")

u?"u

W171

n-1
W =

Luu y: khi tinh toan méng bé tong chiu udn, dung diéu kién (2.60) khi xac dinh
momnen chéng udn W, c6 ké dén tinh khong dan hoi cua vat liéu. Theo TCXD 41-70
cho phép tinh gan ding nhu sau:
2
L
3,5
Tir d6 két hop voi diéu kién (2.60) ta rit ra:

B >0,66(a—a,) | 2— (2.63)
Rku

B! >0,66(b—b,), | 21— (2.64)
Rku

6.2.3. Xac dinh chiéu cao méng theo diéu kién chong choc thiing trén mit phang
nghiéng

Theo diéu kién nay nguoi ta cho ré“lng néu mong bi choc thung thi su choc thung
xay ra theo bé mat hinh chdp cut cé cac mit bén xuat phat tir chan cot, va nghiéng mot
gdc 45° so voi phuong thing dung.

Dé moéng khong bi choc thung thi sitc chong choc thiing ctia than méng phai 16n
hon luc gy ra choc thung.

Piéu kién bén: No

P'<05.R,.U, . (2.65) s

th*""n

Qo
Trong d6: P/ - Luc choc thung tinh todn, ===

duoc tinh bﬁng hiéu sd gitia lyc doc tinh toan N /_ﬁpux
Jon

va phan lyc nén trong pham vi day thap choc thung.

PN -0 AT o
Gﬁ N Gﬁ ' N " Omin
V(’)'i: Gg, — max min__ o
2 a.b rIITTTTT e
F.— dién tich day thap choc thung _-_L-,{% il
i.: _’_’_’_ = ?E et _\:::J:
NS act u
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Fio=aube,véi: a, =a, +2htga, b, =b, +2h tga; a. b, —canh dai va rdng cua cot.
0,75 —hé sb thuc nghiém, ké dén su gidm cuong do choc thung cua bé tong so voi
cuong dd chiu kéo.
Uy, — Chu vi trung binh cua thap choc thing
U +U,
2

Véi U= 2(a. + b.), Ug=2(a, + b= 2(a. + b.+4h,tga)
= Up = 2(a + be+2hy,) (voi a=45° tga. = 1)
h, — chiéu cao moéng tinh theo diéu kién chéng choc thing
Ry — cuong do chiu kéo tinh toan cta bé tong
Thay céc gié tri tim dugc vao (2.65) va gidi phuong trinh bac hai, tim dugc gia tri cua
h,, hodc c6 thé chon trude gia tri ciia h, roi thay vao (2.65) dé kiém tra cho thda diéu
kién bén.

Chiéu cao moéng chon cudi cung h=max(h,, hy, h,)
Vi du I1-4: Xéac dinh chiéu cao mong ctia mong da Iya chon kich thudce trong vi du 1
Gidi:
Céc thong sb so bo: axb=2,4x1,7m, h,=2m, N" = 120,3T, M"=3,2Tm

Vit liéu mong: Bé tong d tai chd mac 200, cuong dg tinh toan: R,=900T/m?,
Ry, =65T/m’

Ung suat tinh toan tai day moéng: o' =33,68T/m>, o' =2528T/m?
oy =1=2948T/m".

+ Chiéu cao moéng xac dinh theo dicu kién dd bén chong uon:

BT 2 0,66.(a—a,) |—— = 0,66(2,4-0,65),| 2> = 0,77 (m)
R, 65

h, " >0,66.(b—b,) /L = 0,66(1,7-0,30) 29’48 = 0,62 (m)

Vimong thlet ké 1a mong Beé tong ¢t thép, toan bo tmg suét kéo do momen udn gay ra
do cot thép tiép thu nén ta chon chiéu cao moéng h,, = 0,7m.
+ Chiéu cao méng bao dam do bén chong choc thing

Piéu kién bén: P <0,75.R, .U, .h

th*""n

Véi: -P“=N""-r(a, +2h,) . (b, + 2h,)

=P = 120 3-29,48. (0,65 + 2h,) . (0,30 + 2h,)

- Ui=2(a. + b.), Ug= 2(a, + be)= 2(a + be+4h,tga)

= Uy = 2(a, + b.+2h, )=2(0,95+2h,)

hy, = hy— Chiéu cao 1am viéc cia mong
Thay vao diéu kién bén, ta c6 bat phuong trinh sau:

120,3 - 29,48 (0,65 + 2h,) . (0,30 + 2h,) < 0,75.65. 2. (0,95 + 2h,).h,
Gia str chon h, = 0,65 (m), thay vao bat phuong trinh ta c6:
120,3 - 29,48 (0,65 + 2.0,65) . (0,30 + 2. 0,65) <0,75. 65. 2. (0,95 + 2.0,65).0,65
< 28,32 <142,6 = théa man

Vay ta chon chiéu cao mong h,, = h, + 0,05=0,65+0,05 = 0,7 (m)

Uy =
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So dd tinh toan chiu udn va choc thung nhu hinh vé:
™ ™
o Mo o Mo
Q@ Q@

Livi

,
’
£ . N
N Nt
-1 Omax 1 Omax
Omin O'min

_ hu
.8
=)

3
ho

i I'::_'__'_____::'I
11 : 1 RN R
S N 77/ 7 B S 77 v g 8
N7 = N 7.7/ RN e
Lac :.’_’_’_/_ _L__E_i(_:___]_ _\_\::JI
L 2400'! | act
2400
Hinh 2.35
6.3. Tinh @9 bén clia méng bé tong cdt thép
6.3.1. Xac dinh chi¢u cao cia mong Bétong cot théep
Chiéu cao cia mong bétdong cot thép phai duoc N
tinh toan va kiém tra theo di€u kién choc thung (2.65)
va chu y thay chiéu cao h, bang chiéu cao h,. S¢ di Qo Mo
A s < L1y . ApA A . —P
vay la vi mac du la moéng bétong cot thép nhung o= bR R RN
nguoi ta van dat ra yéu cau la méng du do bén chong T
choc thung ma khong c6 cot thép. PR R AN
6.3.2. Tinh d9 bén chiu uon ciia méng BTCT R 2
Tinh d6 ben chiu u6n cua méng BTCT tuc 1a tinh A I

Nt
toan xac dinh ham luong cot thép can dat trong mong Gmw on

dé chiu momen uén. Khi tinh todn cot thép trong
mong nguoi ta dua vao hai gia thiét sau: Hinh 2.36
- Toan b mg suat kéo do cbt thép tiép thu.
- Cénh tay don ngau lyc iy bang 0,9h, véi h, 1a chiéu cao 1am viéc ciia mong:
h;=h-c,voicla chiéu day 16p bétong bao vé.
Dién tich cdt thép trong moéng tinh theo biéu thirc:
My
“709.h,.m, R,
Trong d6: R, — Cudng dd chiu kéo tinh toan cta cdt thép
m, —Heé s6 diéu kién 1am viéc cta cot thép trong mong lay tir 0,85-0,95.
M  -Momen tai cac tiét dién tinh toan (M"", M"™).
Sau khi xac dinh dugc ham luong cbt thép, chon duong kinh cdt thép, tinh
toan s6 thanh va bd tri c6t thép cho mong.

(2.66)
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C6t thép s6 1: Chiu luc do mo men tai mit ngam I-I

C6t thép s6 2: Chiu Iyc do mo men tai mét ngam II-1T

Yé cau: Cét thép c6 ¢ >10 mm, khodng cach a = 10-25cm
C6t thép 3- C6t thép chiu lyc clia cot, bd tri doan chd trén cot
mét doan L = 30d (d - dudng kinh c6t thép)

C6t thép 4 - Cot thép dai, $6 —¢8 , a=20cm

RS eEssss )

a ! O]

Hinh 2.37: Bo tri cét thép cho mong
Vi du I1-5: Tinh toan va bd tri ¢t thép cho mong da xac dinh kich thudc nhu ¢ vi du
11-4:
Gidi:
Chon str dung thép moéng loai All c6 R,=26000T/m>

Tinh mémen udn 16n nhat
- Theo phuong canh dai

M =0125.r.b.(a—a,)’ =0,125.29,48.1,7.(2,4—0,65)*> =19,19 (Tm)

- Theo phuong canh ngén
§ 4918 o
Myl = 0,125.r.a.(b-b,)* =0,125.29,48 2.4.(LE= 430" =1733 (T,
¢8a200@

Tinh va bd tri cbt thép
Theo phuong canh dai
MI—I ) 5
o M 1909000
0,9h,R, 0,9.0,65.26000

— Chon 13 ¢ 12 ¢6 F, = 14,69 cm’ —
= Budc cot thép theo phuong canh dai . ,-ﬂo—-L/, I
lé: = - = T - -F-
-

_170-235 o o S 7T % A gE T 12012,

a=—71—=1338cm AN | a210
A
. 5 13912
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= chona= 13,50m=135mm
Theo phuong canh ngan
W My 1733
* 709h,R, 0,9.0,65.26000
= Chon 12 ¢ 12 ¢6 F, = 13,56 cm’
= Budc cot thép theo phuong canh ngan la:
| 240-23,5

=11,39cm’

=21,18 cm

= chc_)n’a =21cm=210mm
Bo tri cot thép nhu hinh v& bén.

§7. TINH TOAN MONG MEM
7.1. Khai niém vé méng mém va mé hinh nén
7.1.1. Khai niém

Tinh toan mong mém thudc phén “Tinh toan dam trén nén dan hoi” mot bod phan
cua co hoc cong trinh. B§ phan co hoc nay xét dén viéc tinh toan cac loai két cAu nhu:
mong biang, méng bing giao thoa, moéng ban, moéng hop, mong dap thuy dién, tim trén
duong 6 t6, tim san bay. ..

Hién nay, cac cong trinh nha cao tang, tai trong l1o6n duoc xay dung ngay cang
nhiéu, nhiéu khi phai xay dung trén nén dat yéu. Do vy cac loai mong bang, mong
bang giao thoa, méng be, momg hop duoc su dung nhiéu. Do vay viéc nghién ctru tinh
toan loai mong ndy la cong viéc hét strc can thiét dé phuc vu cong tac thiét ké nén
mong. Bam bao nén moéng cong trinh du diéu kién chiu lyc va bién dang.

Khac voi mong cimg, mong mém c6 kha ning bi uén dang ké dudi tac dung cua
tai trong cong trinh, Bién dang udn nay c6 anh hudng nhiéu dén sy phan bd lai tng
sudt tiép xuc (phan lyc nén) dudi day mong. Do vay khi tinh toan ta khong thé bo qua
bién dang ubn cta ban than két ciu mong, hay noéi cach khac 1a can phai xét dén do

cing ctia méng. Tuy nhién dé don gian trong tinh toan, ngudi ta chi xét dén do cing
clia mong trong nhitng truong hop moéng c6 bién dang ubn 16n dén mot mirc do nao do.
Theo QP 20-64 nhitng méng thda diéu kién sau:
3
r=1022 L5 qo (2.67)
E W
thi can xét t6i do cing ciia mong. Trong d6: E, — Modun bién dang cia dat nén, E —
Modun dan hoi cta vat liéu 1am moéng, h — chiéu day ciia mong, méng cé t >10 duoc
xem la méng mém, mong co ty s6 hai canh /b > 7 coi nhu méng dam, 1/b<7 coi nhu
mong ban.

Trong pham vi phﬁn nay, ta nghién ctru viéc xac dinh phan lyc nén va do lan (do
vong) cua mong. Khi biét duoc tai trong ngoai va biéu dd phan bd phan lyc nén thi c6
thé tinh toan ket cAu mong theo céc phuong phap tinh dam va ban thong thuong.

Dé dit van dé ta xét mot mong dam dit trén nén dat nhu sau:
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]
LT P T T

X | p(x)

Hinh 2.39: So db tinh dam trén nén dan hoi

Duéi tac dung ctia ngoai luc q(x) va phan lyc nén p(x), méng dam bi ubn, truc

vong cta dam duoc xac dinh theo phwong trinh vi phan sau:

4
LD (- pold (2.68)
Trong d6: b — bé rong dim

W(x) — chuyén vi ding (d6 vong) cia mong

EJ — P9 cing chiu udn ctia mong

Du6i tac dung cua ap lyc day mong (bang nhung nguoc chiéu véi phan lyc nén
p(x)) mat nen bi lun xudng. Goi S(x) 1a d6 lin cua nén thi diéu kién tiép xuc giita
moéng va nén sau khi lun 1a:

W(x) =S(x) (2.69)

Nhu véy ta c6 hai dai luong chua biét 1a W(x) hay S(x) va p(x) ma chi co mot
phuong trinh (2.68) dé gai thi chua du. Do vay dé gia duoc bai toan can phai thiét lap
thém mot phuong trinh thi hai thé hién quan hé giita d6 1an cua nén va ap luc day
mong, nghia la:

S(x) = Fi[p(x)] (2.70)
Hodc p(x) = F2[S(x)] (2.71)

Méi quan hé nay thé hién co ché lam viée cua nén dudi tic dung cia ngoai luc
ma ngudi ta con goi 1a mé hinh nén. Nghia 13 nén dat duoc mo hinh sao cho gan sat véi
thuc té nhat dam bao sy lam viéc ciia mong trong nén dat gan giéng véi mo hinh.

7.1.2. Céc loai mé hinh nén
7.1.2.1. M hinh nén blén dang cuc bo (Wlnkler)

Mo hinh nay cho ring d6 lan cua nén, mong chi xay ra trong pham vi gia tai.

Gia thiét cua loai mé hinh nén nay 1a mbi quan h¢ bac nhat gitra ap lyc va do
Iin (m6 hinh nay do gido su nguoi Ptic Winkler dé xuat nim 1867)

Co ché ctia m6 hinh nay duoc biéu dién bang quan hé:

P(x) = C.S(x) (2.72)
Trong d6: C 1a hé s6 ty 18, con goi 1a hé sé nén, thir nguyén la luc/thé tich (T/m’,
kN/m’, N/em’...) va duoc coi 1 khong thay ddi cho timg loai dat, c6 thé tra bang theo
cac tai heu tham khéo hodc tinh toan tir két qua thi nghiém.

S(x) — d6 lan cua dat trong pham vi gia tai
Quan h¢ (2.72) nghia la cuong d6 phan lyc cua dat nén tai mdi diém ty 1é bac nhat véi
d6 1an dan hoi tai diém do.

EJ

Da ning 9/2006 CHUONG II TRANG 50




Truomg PAI HOC BACH KHOA PA NANG Nhom chuyén mén CHP-Nén Méng

B mon Co so ky thudt Xdy dung Bi giing Nén va Méng
M6 hinh nén Winkler dwoc biéu
dién bang mgt h¢ thong 10 xo dat thing Lo xo

chiu nén

ding, dai bang nhau va lam viéc doc lap J:’ Lo
0 X0

v6i nhau (Hinh 2.40). Bién dang cua lo xo

(ddc trung cho do lun cua nén) ty 1¢ bac

nhat voi 4p luc tac dung 1én 16 xo. Theo % % %

md hinh nay chi nhitng 16 xo nim trong § § % %
pham vi phan bd cia tai trong méi c6 bién
dang. Do vay mo hinh nay con goi la mo
hinh nén bién dang cuc bg.

Mo hinh nay c¢6 nhuoc diém nhu sau: Quan niém cho rang do lin chi xay ra
trong pham vi dién gia tai chua phu hop véi thuc té, dudi tac dung cua tai trong bién
dang xay ra ca trong va ngoai pham vi gia tai.

Tuy nhién phuong phap nay tinh toan don gian, khi mong co kich thudc lon, ciing nhu
khi méng trén nén dat yéu cho két qua kha phu hop véi thyc té nén duoc s dung
nhiéu.

7.1.2.2. M hinh nira khong gian bién dang tuyén tinh

Theo mé hinh nay nén dat dugc xem nhu
mot nira khong gian dan hoi voi nhiing dic trung
12 modun bién dang E,va hé s poisson p,. Vi dit 7
khong phai 1a vat thé dan hoi tuyét d6i nén thay @[
cho modun dan h6i nguol ta dung modun bién
dang E, — la ty s6 gilia tng suit va bién dang
toan phan ctia dat (bao gdm ca bién dang dan hoi
va bién dang du).

Dung két qua cua 1y thuyét dan hoi, ta co Hinh 2.41a
phuong trinh lién hé gitra tai trong P va do lun
S(x) cua nén nhu sau:

Truong hop bai toan khong gian (Hinh 2.41), theo 101 gidi ctia J.Bossinesq ta co:

Hinh 2.40: Co ché mé hinh nén Winkler

P(l-p,")
S(x) = <E, d (2.73a)
Trong d6: E,, 1o — Modun bién dang va hé s poisson ctia nén
P — tai trong tac dung
d —khoang cach tir diém dang xét dén diém
dat luc tac dung
S(x) — d6 ltn cua nén.
Truong hop bai toan phang, theo 10i giai
ctia Flamant, d Ian cta diém A so véi diém B la:
_p20-p1H) D
n.E d

Trong do: A, B — hai ‘diém dang xét (h.2.41’b)
Nhdn xét: M6 hinh nén nira khong gian bién dang
dan hoi1 da xét dén tinh phan phdi cua dat (tuc

(2.73b)

Hinh 2.41b
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bién dang cuia nén xdy ra ca ¢ ngoai diém dat tai) vi vdy mo hinh nay con goi 1a mo

hinh nén dan hdi bién dang tong quat.

Tuy nhién m6 hinh nay dé danh gia qua cao tinh phan ph01 ctia dat. Theo mo hinh nay
nhiing diém nam & xa vo ciing méi hét 1an. Trong thuc té dat khong phai 1a vat liéu dan

hodi nén tinh phan phmcua n6 kém. Két qua
thi nghiém cho thay la tuy ngoai pham vi
dat tai c6 1an nhung chi trong pham vi nho

ma thoi. S N\

Hinh v& bén so sanh két qua bién : /=

dang ctia hai mé hinh vira néu va két qua
thi nghiém thuc té.

p

Hinh 2.42: 1 — Theo mé hinh nén

Mo hinh nay danh gla qua cao tinh Winkler; 2- Theo mo hinh nira khéng

phan ph01 ctia dat nén trj s6 ndi lyc trong
két cAu rt 16n, thiéu chinh x4c.

7.2. X4c dinh kich thwéc day méng va kich thuée so' b ciia méng mém

Kich thudc so bd ciia mong dugc xac dinh theo muc 2.2, sau khi chon kich
thudc can kiém tra lai theo diéu theo diéu kién bién dang va on dinh, strc chiu tai (néu
cﬁn) dé dam bao su lam viéc hop 1y cua mdng theo diéu kién bién dang.

T

Khi tinh toan mong ta can biét do cimg EJ
cta tiét dién dam, dai hoic do cung tru D cua ban,
boi d6 cing nay tham gia vao cac biéu thirc tinh
toan. Mudn blet dd cung ta phai xac dinh cac kich
thude cua tiét dién. Kich thuéc méng ta xac dinh
nhu trén, con céac kich thude cua tiét dién nhu chiéu
rong, cao cua dam, canh, suon thi nguoi thiét ké ¢
thé tu chon theo diéu kién cdu tao cia két ciu
BTCT, sau d6 kiém tra lai.

Cach khéc: Kich thude so bo cla tiét dién tinh toan
dua theo gia thiét so bd 1a phan luc dat nén phan b
theo quy luat duong thang. Ta xét ddm trén nén dan
hdi nhu hinh vé&:

Véi gia thiét trén thi ta xac dinh ung suat dudi day
mong nhu sau:

N, 6M, _ Z p,6M

P = e T
Trong dé: b, 1 1a chiéu rong va chleu da1 ctia dam;
N — tong cac luc thang dung tac dung 1én dam;

v

FREREEER

gian bién dang tong thé; 3 — Theo thi
nghiém thuc té.

P1

TTITTIIIIT

P1

2b

2 |

M — momen cua tat ca cac luyc ing véi trong tim day dam;

F — Dién tich day dam;

Hinh 2.43

V&1 mot tiét dién bat ky, ta xac dinh tri s6 momen va luc cat. Theo tri sO My,
ta xac dinh momen chong uén cua dam theo di€u kién bén:

W — Mx ..
o

Vi o - ung suat cho phép cua vat li¢u lam dam.
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7.3. Phuong phap xac dmh hé s6 nén

pé tinh toan két cau dam, ban trén nén dan hoi theo mo6 hinh nén Winkler, viéc
xac dinh hé sé nén C 1a hét sirc quan trong. O day ta xét mot sd cach xac dinh sau

7.3.1. Phwong phap thi nghiém

Trong nhiéu phuong phap xac dinh hé sé nén, omin o o(kGlem)
phuong phap thi nghiém ngoai hién truong cho két ——— =
qua chinh xac nhat. Smin Lo o N

Dung mot ban nén vudng kich thuéec 1mx1m, : ¥
chat tai trong nén va tim quan hé gitra tng sudt vado [~ 1
lan coanén. Lo \!

Hé s6 nén x4c dinh bang cong thae: | '

C = 2min (kG /em®) (2.76) -

min '

Trong d6: Gpmin - Ung suét gay lun o giai doan
nén dan hoi (kG/em?) (mg véi do lan bing 1/4 - 1/5 Hinh 2.44
do Ian cho phép.

Smin- PO in trong giai doan nén dan hoi, ung voi ing SUAt Gy
7.3.2. Phwong phap tra bang
a. Dwra vao phan loai dit va do chit ciia 16p dat dwéi day méng
Bang 2.10
Pic tinh chung nén Tén dat C (kG/cm’)

1. Dat it chat Pat chay, cat moi lap, sét udt 0,1-0,5
2. Dét chat vira Cat dap, sO1 dap, sét am 0,5-5
3. DAt chat Cat dap chat, so1 dap chit, cudi, sét it am 5-10
4. DAt rat chat Cat, sét dugc nén chat, sét cung 10-20
5. Dat cung P4 mém, nut né, da voi, sa thach 20-100
6. Patda P4 clng, tot 100-1500
7. Nén nhén tao Nén coc 5-15
b. Dua vao phan loai dit, thanh phan hat, hé so réng, do sét
Bang 2.11
Dic tinh ctia nén Tén dat, trang thai C (kG/cm3)
1. Dat khong cing - Sétva a sét chay déo 0,6-0,7
2. Pat it cung - Sét va 4 sét déo mém (0,5<B<0,75) 0,8
- A cat déo (0,5<B<0,1) 1,0
- Cat bui no nudc, xép, do chat D>0,8 1,2
3. Dit cung vira - Sétva a sét déo quanh (0,25<B<0,5) 2,0
- Acatdéo (0,25<B<0,5) 1,6
- Céat bui chit vira D<0,8 1.4
- Céat nho, thd vira va thd, khong phu 1,8
’ thugc D,W
4. Dat ciing - Sétva 4 sét cimg B<0 3,0
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- Dbatacatcung B<0
- D4 dam, so1, da san

22
2,6

c. Phuwong phap thuc hanh xac dinh hé s6 nén.

Phuong phap tra bang dugc nhiéu nguoi dé cap dén, tuy nhién, két quae ctia nd
khong dugc chinh xé4c, boi vi chi dwa vao phan loai dat va mot s6 chi tiéu co 1y cua dat
dat mong la chua hop ly, mat khac pham vi tra bang lai rat rong nén kho chon lyc dung
tri s6 C. Do viy ta c6 thé str dung phuong phap thuc hanh sau dé xac dinh hé s6 nén.

* Co 56 1y thuyét:
Dua va céch tinh lun theo phuong phap: = —
S=a,ch, (2.77) —
Trong d6:  S- do lin cua méng (cm); o = "
o - Ung suat gay lun (kG/cm?); & +— ~
hyg — Chiéu day cta 16p twong duong; R
— Hé s6 nén lun twong ddi (cm”/kG); = T
B N
a,= E, (2.78)
2407 Hinh 2.45
B=1- (2.79)
l-p
Véip - HE s6 nd hong cua dat, phu thudc vao loai dat, tra bang.
Bdng 2.12: Bang tri sé u, f. A ciia cdc logi dit
Loai dat u B A
1. Datbun 0,25 0,83 1,125
2. Dét cat 0,3 0,74 1,225
3. Dat4acat, 4 sét 0,35 0,62 1,408
4. Sét 0,42 0,39 2,103

E — Modun bién dang tiéu chuan (kG/cmz), dugc x4c dinh theo sb liéu thi
nghiém, néu khong co6 so6 liéu thi nghiém thi can ctr vao loai dat trang thai dé tra bang.

Bang 2.13: Tri so E,. cua nén dat roi

Loai dat E, (kG/cm®) ng v&i Hé s6 rong e
0,41-0,5 0,51-0,6 0,61-0,7 0,71-0,8
1. Soi cét to, chat vira 500 400 300 -
2. Catnho 480 380 280 180
3. Cétbui 390 280 180 110
Bang 2.14: Tri s6 E,, ciia nén dat sét
Loai dat | B E,. (kG/cm®) ing v&i Hé s rong e
0,41-0,51 | 0,51-0,6 | 0,61-0,7 | 0,71-0,8 | 0,81-0,9 | 0,91-1,0 | 1,01-1,1
1. A cat 0-1 320 240 160 100 70 - -
0-0,25 340 270 220 170 140 110 -
2. Asét |0,25-0,5| 320 250 190 140 110 80 -
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0,5-0,1 - - 170 120 80 60 50
3. Sét 0-0,25 - 280 240 210 180 150 120
0,25-0,5 - - 210 180 150 120 90

0,5-1 - - - 150 120 90 70

Néu trong pham vi 2h ¢6 nhiéu 16p dat, cong thire (2.77) duge viét:
S=al.ch, (2.80)

Trong dé: a® = 227 (2.81)
T |
Véi  h; — Chiéu day cua 16p dat thr i (cm);
Z; — Khoang cach tir trong tam 16p dat thiri dén dinh tam giac tng suit gy lan &
do sau 2hy.
* Phurong phdp xdc dinh hé sé nén C
Theo phuong phap 16p tuong duong:
h, = Aob (2.82)
2
Trong do: A =UZH" (2.83)
1-2un
o - hé sb ung voi do lan trung binh, phu thudc vao ty sb hai canh cta mong, voi mong
hinh vudng, canh b, ta c6 ® = 0,95, lic nay cong thirc (2.82) tr¢ thanh:

h, =0,95Ab (2.84)
Thay (2.78), (2.84) vao (2.77) ta dugc: = —
$=0952 Acb (2.85) —
Thay tri s0 B va A trong bang (2.11) vao (2.85) ta dugc: S = =
- Véi dAt bim: 5= 989 o (2.86) ~ R
E = ;
- Vi dat cét: S= 0’;63 ob (2.87) N
- V6i dét 4 cat, & sét: S = 22 o (2.88) Hinh 2.46
- Vi dit sét: S= O’Zzﬁ.c.b (2.89)
Tir (2.86) — (2.89) ¢6 thé tinh d6 Iin ciia mong vudng cac loai dat xap xi bang:
o.b
§=22 2.90
- (2.90)
Ttr cong thic (2.76) ta c¢6 cong thire xac dinh hé s6 nén C v6i Gy = % VA Spin = S/4
Ta cé: c:%E 2.91)
Néu trong pham vi chiéu sau 2b (3b véi dét sét pha, 4b v6i dat sét) co nhiéu 16p dat thi:
C- 2ETtb (2.92)
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. Z Eh;z,
Vo1 Etb = T (293)

7.4. Tinh toan méng mém theo phwong phap hé sé nén
7.4.1. Phuwong trinh co ban

Xét mot dam dit trén nén X
dan hoi nhu hinh v& (Hinh 247). oo - 1 _______________ 3
Dam c6 chiéu dai 21>> be rong b va 7
chiéu cao h. Gia thiét rang tiét dién
ngang cua dam ludn phing va c6 do
cing chdng udn EJ. Goi tai trong ¥y
ngoai tac dung 1én diam (quy vé
duong truc dam) 1a q(x), P,, M, va
phan luc nén twong tng (quy vé
duong truc dam) 13 r(x).

Theo md hinh nén Winkler phan luc nén tai mdi diém ty 1€ thuédn véi d6 lan dan
héi tai diém d6, nghia 1a:

1(x) = c.b.w(x) (2.94)
Véi: c¢—Hésb nén cua nén dat

Phan luc nén r(x) c6 thé coi 13 tai trong lién tuc, khong dong déu va hudng 1én
trén, trong khi w(x) hudng xudng dudi.

Pé dam khong bi tach khoi nén thi do vong cua dam tai diém xét phai bﬁng do
lan cta nén tai diém d6, nghia 12 w(x) = y(x).
Phuong trinh vi phan cta truc dam bi udn:

p(x)
Hinh 2.47: So do tinh dam trén nén dan hoi

EJ d;ygx) =q(x)—cb.y(x) (2.95)

hay EJ ddy(x) +cb.y(x) = q(x) (2.96)
< _,|cb

bat a= 1] (1/m) (2.97)

a - Pac trung cua dam trén nén dan hoi, phu thudc vao do cung cua dam va tinh chét
dan hoi cia nén.
chia phuong trinh (2.96) cho EJ ta dugc:
4

d p 0 4 4g*y(x) = % (2.98)
Phuong trinh (2.98) 12 phuong trinh vi phin co ban dé tinh toan dam trén nén dan hoi.
* Truong hop tai trong ngoai q(x)=0

Néu dam khéng chiu tac dung cua luc phin bd tirc q(x)=0 thi ta dwgc phuong

trinh thuan nhét:

d* (X)

+4a'y(x)=0 (2.99)

Phuong trinh dac trung:
K*+4a*=0
Gidiraco: K=tavaK=+ia
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Nghiém t6ng quat ctia phuong trinh (2.99) cé dang:

y(x)=Ce” cosax+ C,e” sinax + Cye ™ cosax + C,e”“ sinax (2.100)
Trong d6: C; —1a cac hing sb xac dinh tir diéu kién bién cu thé cua ting bai toan.
7.4.2. Truong hep dim dai vo han chiu tai trong tip trung thing ding tai mot
diém.
Chon géc toa do ¢ diém dat tai trong, bai toan doi xung qua géc toa do. Cac diéu kién
bién sau nghiém dang:

* Tai x = o0, y=0

Thay x = oo vao (2.100) ta co:
y(x) = C,e™ cosax + C,e™ sinax =0 hay C; =C, = 0, nghiém tong quat (2.100) viét lai
thanh:

y(x)=Ce ™ cosax + C,e “ sinax (2.101)
Phuong trinh (2.101) biéu dién d6 vong cta dam dai vo han.

*Tarx =0, goc xoay o =y’ =0
Ta co:
V'(x)=C,{—ae “ cosax+ae “ (—sinax)} + C,{—ae * sinax + ae ™ cosax}
V'(x) = —ae “C,(cosax +sinax) + ae”“ C,(—sin ax + cos ax)
thay x = 0, ta co:
y’(XZO) = a(C4 - C3) =0=>C;=C4,=C
Phuong trinh (2.101) tré thanh:

y(x) =e “C(cosax +sin ax) (2.102)

. ’ P
* Tai x = 0', e Gt 0(x) = —E" (x) =~

V'(x) =—ae " C(cosax +sin ax) + ae " C(—sin ax + cos ax)

y'(x) =—-2ae “Csinax

Y'(x) =2a’e “Csinax +[-2ae “C(acosax)]

Y"'(x) = 2a’e “C[sin ax — cos ax]

Y (x) = —2a’e “C[sin ax — cosax]+ 2a’ e C[acos ax + asin ax]

Y (x) =4a’e “Ccosax

P P
M(x=0)=4a’C =0 — ="t
yx=0) 2EJ 8a°EJ

Vay do vong cua dam dai v6 han chju tai trong tap trung théng dimg tai mot diém c6
phuong trinh:

y(x)= 8a3(}ZJ e “(cosax + sin ax) (2.103)
Do do: r(x)=b.cy(x) = %e‘”" (cos ax + sin ax) (2.104)
Q(x) = —P—z"e‘alX cosax (2.105)
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P .
M(x) = 4—;e*a" (cosax —sinax)

Dat: n, =e ™ (cosax+sinax)
N, =e 7 (cosax —sinax)

n, =e “ cosax

Ta duoc:
y(x) = 8a3”E T34
=",
0t =",
MG =52,

(2.106)

(2.107)
(2.108)
(2.109)

(2.110)

Céac hé sd n,,1n,.1m; - phuthudc va hé s6 ax, co thé tinh toan hodc tra bang (bang

3.15) (hoc vién c6 thé 14p ham trong exel dé 1ap bang tra va ndi suy).

Khao sat bién thién cdc ham noi luc dam theo x ta thay d6 thi ham s6 c6 dang
song tat dan voi budc al = 27, ¢6 bién d6 giam nhanh (xem hinh v&). Cach diém dit luc
khoang 2m/a d6 vong cta ddm xap xi 0,2% do vong tai diém dit luc (al = 0). Do vy
dam dugc coi 1a dai vé han néu dau mit cach diém dat lyc 16n hon mot khoang 1, >

2m/a .

@

Hinh 2.48: Cac biéu do chuyén vi, goc xoay, momen, lyc cdt ciia

ddm trén nén dan hoi chiu tdi trong tgp trung

7.4.3. DAm dai vo han chiu momen tip trung tai mgt diém.
Goc toa d§ chon nhu hinh v&, chuyén vi truc dam phan doi xing
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-00 <()\ +00 X
l y

Hinh 2.49: So dé dam trén nén dan héi chiu momen tip trung

*Taix =0,y =0, thay x =0 vao (2.101) ta co:
y(x=0) = C;3 =0 hay
y(x)=C,e “ sinax (2.111)

) M
* Tai x =0, momen M(x)=—-EJy"(x) = T"

V'(x)=—ae “C,sinax+ae “C,cosax = ae “ C,(cosax —sin ax)

Y"'(x) =—a’e ™ C,(cosax —sinax) + —a’e C,(sin ax + cos ax) = —2a’e “C, cos ax

M
M(x=0)=-2a>C,EJ] = C, = —°

. 4a’EJ
Vay duong truc vong dam c6 phuong trinh:
y(x) = 42{;} e “.sinax (2.112)
Tuong tu ta co:
r(x)=a’M,.e “ .sinax (2.113)
O(x)=- aM, e “(cos ax + sin ax) (2.114)
M(x)= %.e‘“" cosax (2.115)
bat n, =e ™.sinax (2.116)
M
Ta co: =—2 2.117
y(x) 4a2EJ 774 ( )
r(x)=a’M,.n, (2.118)
aM
Q) =-— =/ (2.119)
M(x) = %.773 (2.120)

Céac hé s6 n,,m,,M;,M, - Phu thudc va hé s6 ax, tra bang (2.15)

Céc bi€éu do6 phan lyc nén r, momen M, luc cat Q cua dam dai v6 han chiu tac dung cia

momen tap trung thé hién nhu hinh v& sau:
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Bang 2.15: Tri s6 n dé tinh dam méng dai vé han

Hinh 2.50: Cac
biéu do momen,
lwc ciit va phén lyc
nén ciia dam trén
nén dan hoi chiu
tac dung cua
momen tdp trung

ax Uil e ns3 N4 ax n N2 ns3 N4
0 1 1 1 0 3.6 | -0.0366 | -0.0124 | -0.0245 | -0.0121
0.1 | 0.9907 0.81 0.9003 | 0.0903 3.7 -0.0341 | -0.0079 | -0.021 | -0.0131
0.2 | 09651 | 0.6398 | 0.8024 | 0.1627 3.81-0.0314 | -0.004 | -0.0177 | -0.0137
0.3 09267 | 0.4888 | 0.7077 | 0.2189 3.9 -0.0286 | -0.0008 | -0.0147 | -0.0139
04 ] 08784 | 0.3564 | 0.6174 | 0.261 4 |-0.0258 | 0.0019 | -0.012 | -0.0139
0.5 ] 0.8231 | 0.2415 | 0.5323 | 0.2908 4.1 (-0.0231 | 0.004 | -0.0095 | -0.0136
0.6 | 0.7628 | 0.1431 0.453 | 0.3099 4.2 |-0.0204 | 0.0057 | -0.0074 | -0.0131
0.7 ] 0.6997 | 0.0599 | 0.3798 | 0.3199 43 (-0.0179 | 0.007 | -0.0054 | -0.0124
0.8 | 0.6354 | -0.0093 | 0.3131 | 0.3223 4.4 |-0.0155| 0.0079 | -0.0038 | -0.0117
09| 0.5712 | -0.0657 | 0.2527 | 0.3185 4.5 1-0.0132 | 0.0085 | -0.0023 | -0.0109
1 | 0.5083 |-0.1108 | 0.1988 | 0.3096 4.6 | -0.0111 | 0.0089 | -0.0011 | -0.01
1.1 | 0.4476 | -0.1457 | 0.151 0.2967 4.7 | -0.0092 | 0.009 | -0.0001 | -0.0091
1.2] 0.3899 | -0.1716 | 0.1091 | 0.2807 4.8 | -0.0075 | 0.0089 | 0.0007 | -0.0082
1.3 ] 0.3355 | -0.1897 | 0.0729 | 0.2626 4.9 | -0.0059 | 0.0087 | 0.0014 | -0.0073
1.4 0.2849 | -0.2011 | 0.0419 | 0.243 5 1-0.0045| 0.0084 | 0.0019 | -0.0065
1.5] 0.2384 | -0.2068 | 0.0158 | 0.2226 5.1 | -0.0033 | 0.0079 | 0.0023 | -0.0056
1.6 | 0.1959 | -0.2077 | -0.0059 | 0.2018 5.2 | -0.0023 | 0.0075 | 0.0026 | -0.0049
1.7 | 0.1576 | -0.2047 | -0.0235 | 0.1812 5.3 | -0.0014 | 0.0069 | 0.0028 | -0.0042
1.8 0.1234 | -0.1985 | -0.0376 | 0.161 5.4 | -0.0006 | 0.0064 | 0.0029 | -0.0035
1.9 ] 0.0932 | -0.1899 | -0.0484 | 0.1415 5.5 0 0.0058 | 0.0029 | -0.0029
2 | 0.0667 | -0.1794 | -0.0563 | 0.1231 5.6 | 0.0005 | 0.0052 | 0.0029 | -0.0023
2.1 | 0.0439 | -0.1675 | -0.0618 | 0.1057 5.7 0.001 0.0046 | 0.0028 | -0.0018
2.2 | 0.0244 | -0.1548 | -0.0652 | 0.0896 5.8 | 0.0013 | 0.0041 | 0.0027 | -0.0014
23| 0.008 |-0.1416 | -0.0668 | 0.0748 5.9 0.0015 | 0.0036 | 0.0025 | -0.001
2.4 | -0.0056 | -0.1282 | -0.0669 | 0.0613 6 | 0.0017 | 0.0031 | 0.0024 | -0.0007
2.5 1-0.0166 | -0.1149 | -0.0658 | 0.0491 6.1 | 0.0018 | 0.0026 | 0.0022 | -0.0004
2.6 | -0.0254 | -0.1019 | -0.0636 | 0.0383 6.2 | 0.0019 | 0.0022 | 0.002 | -0.0002
2.7 | -0.032 | -0.0895 | -0.0608 | 0.0287 6.3 | 0.0019 | 0.0018 | 0.0018 0
2.8 | -0.0369 | -0.0777 | -0.0573 | 0.0204 6.4 | 0.0018 | 0.0015 | 0.0017 | 0.0002
2.9 | -0.0403 | -0.0666 | -0.0534 | 0.0132 6.5 | 0.0018 | 0.0011 | 0.0015 | 0.0003
3 |-0.0423 | -0.0563 | -0.0493 | 0.007 6.6 | 0.0017 | 0.0009 | 0.0013 | 0.0004
3.1 -0.0431 | -0.0469 | -0.045 | 0.0019 6.7 | 0.0016 | 0.0006 | 0.0011 | 0.0005
3.2 1-0.0431 | -0.0383 | -0.0407 | -0.0024 6.8 | 0.0015 | 0.0004 | 0.001 0.0006
3.3 -0.0422 | -0.0306 | -0.0364 | -0.0058 6.9 | 0.0014 | 0.0002 | 0.0008 | 0.0006
3.4 ] -0.0408 | -0.0237 | -0.0323 | -0.0085 7 | 0.0013 | 0.0001 | 0.0007 | 0.0006
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| 3.5 | 00389| -0.0177 | -0.0283 | 00106\ | \ \ \ |
7.4.4. DAm dong thoi chiu nhiéu tai trong tap trung

Trudng hop dam chiu dong thoi nhiéu tai trong tap trung, ndi luc trong dam
dugc xac dinh theo nguyén ly cong tac dung, tirc la néi lyc tai mot tiét dién bat ky do
tat ca cac tai trong gdy ra bang tong ndi luc tai tiét dién d6 do cac tai trong riéng r& gy

ra.
Pi | mi
xi (-‘\
lo \y O .

xk | K

y
Hinh 2.51: So dé diam dai vé han chiu tic dung dong thoi ciia nhiéu tdi trong
Gdc toa do chon nhu hinh v&, toa do tiét dién can xac dinh noi luc K 1a x,, toa
d6 diém dat lyc thir i 1a x;.

Chuyén vi dirng tai K 1a yy; do tai trong dat tai x; xac dinh theo cong thurc:

Vi = %}ﬂ.ea&‘ [cosad; +sinad, ]+ 4:/2[;3‘1 £ sinad, (2.121)
Trong do: §,; = (x;, —x,)
Chuyén vi dung tai K do tat ca cac tai trong gy ra la:

y(xy) = Zyki (2.122)
i-1
N Pi —a 3;
Hay: y(x,)= ;833EJ B 2 .sinad, (2.123)
Luc cit va mo men:
Q(x,) = Z— e ™ cosad, —Z%.e_a{’i.[cosaéii +sinad; ] (2.124)
i=l
M(x,) = Z— e [cosad, —sinad, ] +27 € . .cosad, (2.125)

1 1
7.4.5. DAm dai nira vo han trén nén dan hoi chiu lwe tap trung P va mo men M,
Xét mot dAm trén nén dan hoi chiu tac dung cua luc P, va momen M, tai dau
mat trai, con dau kia dai vo han (hinh 2.50). Dam nhu trén goi 1a dim dai nira v6 han.
Léy géc toa do tai O —

.2 . Po
diém dat tai trong. Dung cac Mo
diéu kién bién: ™S
MX:O = Mo O +00 X
QX:O = -PO //////////;'///////////////////////////l
Ta tim duoc:
M, y
* 2FEJa? Hinh 2.52: Dam dai niva vé han chiu luc tip trung va
P, -aM momen
R
2EJa’

Do d6 ta tim duogc:
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B mon Co so ky thudt Xdy dung Bi giing Nén va Méng
1
= Pn, —aM 3.126
y 2EJa3( n3 onZ) ( )
M:l(—Pn4+aM0nl) (3.127)
a
Q=—(Pn, +2aM_n,) (2.128)

Céc hé sd My, M2, N3, Na phu thude ax — Tra bang (2.12).

Vi du I1-6: Tinh dam dai 20m, rong 1m, cao 0,3m, chiu hai lyc P; = 80kN va Pz =
100kN. Lu’c Pl dat tai gitra dam, luc P, dat cach Py mot khoang 1,0m. DAm dat trén nén
d4t c¢6 hé sb nén C=50000kN/m’.

P1=80kN Pa= 100kN

8m 1m 7m

16m

Hinh 2.53: So' db bai todn

Gidi:
Momen quan tinh cua tiét dién dam:
3 3
J= bh = 1.0.3 =0,00225m*
12 12

Chon bé tong mac 200 c6 R, = 9000kN/m?; thép All, cuong do tinh toan R, = 260000
kN/m*; F, = 10cm*=10"m?, modun dan hdi bé tong E;=21000000 kN/m?.
E,.J=21000000.0,00225=47250 kN/m>
K=c.b=50000.1=50000 kN/m>

_K \/ 50000 0717
4E,.J 4.47250
Xét diéu kién: 1> 2 = 2.314
a 0,717
_O day P, dat cach dau dam 10m, P, dit cach dau dam 9m déu lén hon 8,76m
nén dam duoc coi nhu d?i vO han.
Mo men ¢ gitra dam do P, va P, gay ra:
M= M1 + M2

4 P
Taco: M(x)=—umnm,
4a

=8, 76 m

Péi véi lyc Py thi x=0, ax=0, , = 1

M, =g, =39 1 57 804kNm
4a 4.0,717
Péi véi luc P, thi x=1m, ax=0,717.1=0,717, 1, = 0,0472
M, =22 =190 60470 — 1,64kNm
4a 4.0,717
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B mon Co so ky thudt Xdy dung Bai giang Nén va Mong
=>M=M,; + M, =27,894+1,64=29,534kNm

Kiém tra tiét dién:

Piéukién: M <R, bx(h, —x)

_R,F, 260000.0,001

~ R,b  9000.1

h,=0,3-0,029=0,271m

R, .bx(h, —x)=9000.1.0,029(0,271-0,5.0,029) = 66,95kNm > M = 29,534kNm

Nhu vdy ddm dam bao diéu kién bén khi chiu momen do lyc P, va P, gay ra.
7.4.6. DAm chiu tai trong gan ddu mut — Phwong phap b tii trong.

Xét dam chiu tai trong tap trung (P,, M,) tai diém A cach ddu mat mot doan vé
bén trai va khong vuot ra ngoai yéu cau dam dai vé han: ax < n/2 nhu hinh v&. Chuyén
vi va ndi luc trong ddm duoc xac dinh theo phwong phap bu tai trong nhu sau:

Ta biét réing, vOi tai trong dang xét, tai dau mut trai dam co chuyén vi, no1 luc
trong dam béng khong. Gia su ta kéo dam vé phia trai dé trd thanh dAm v han, ndi luc
tai O tOn tai khac khong. Chon mot dam dai vo han co cac dic trung tuong tu, chiu tai
trong (P*, M*) tai O sao cho té)ng nodi lyc tai O trong hai truong hop triét ti€u thi tai
trong (P*, M*) duoc goi la tai trong bu cua (P,, M,) va n0i luc bai todn ban dau 1a téng
ctia hai bai toan ddm dai vé han chju tai trong (P,, M,) tai A va (P*, M*) tai O.

Po | Mo

X

=0,029m

a) (0] A
|
ir/ T7777777777777777777777777777777777

y
Po Mo
b)
| O A | X
y
P+ M=

¢)

Hinh 2.54: a) So dé bai todn dam bdn vé han chiu tdi trong gin ddu mit; b) So do bai todn
1: dam dai vé han chiu tdi trong ban diu; c) So' do bai todn 2: dam bdn vé han chiu tdi
trong bu.
Xac dinh gia tri caa P* va M*:
- Goi momen va lyc cit tai O do bai toan 1 gay rala Q, va M:

[

P _ a
Q, =——e " cosax—
2

[

€ ™ [cosax + sin ax] (2.129)

0

. ) M, _
M, =—.e™[cosax —sinax|+—=.¢
4a 2

a

*.cosax (2.130)

- Mo men va lic cit tai O do bai toan 2 giy ra:
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B mon Co so ky thudt Xdy dung Bai giang Nén va Mong
P* aM*
Q,=—- (2.131)
2 2
P* M*
M,=—+— (2.132)
4a 2
Tong ndi luc tai O phai bang 0:
Qi +Q2=0
M1 + M2 =0
- (Giai ra ta duogc tai trong bu P* va M*:
_—2Q,-4aM,  2Q,

M* —4M, (2.133)
a a
P*=4Q, +4aM, (2.134)
- Nbi luc do riéng tai trong bu gay ra xac dinh theo biéu thirc:
pP* aM *
Qu :_7-713 _T-Th (2.135)
p* M *
M, :E-nz +7-n3 (2.136)
- Téng momen tai mot tiét dién bat ky xac dinh theo cong thurc:
M, =M,, +Z%ﬂz (2.137)
i=1 4d

Vi du II-7: Tinh toan ndi lyc trong moéng bang dudi day cot, kich thudc mong bang va
tai trong cho nhu hinh v& 2.55, cho hé sb nén ¢=0,5kG/cm’.

P=35T l P=35T l P=35T l P=35T l P=35T

7777777777777V 7777777777V 77777777777 7777777777 77777
1,5m 3,5m 3,5m 3,5m 3,5m
0,35m

||
| 12m |

Hinh 2.55: So db bai todn ciia vi du 2.7

0,6m

0,3m

Gidi:
Xac dinh hé sb bién dang a ctia moéng: a=4 :ECJ
Véi: b= 1,2m, ¢=0,5kG/cm” = 500000kG/m’ = 500T/m’

b.c = 600T/m>

E=2,1.10T/m*

3 3
J zl. bh™ _ 0,5. 1,20.6" _ 1,08.10°m*
2 12 12

EJ =2,268.10* Tm?
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B mon Co so ky thudt Xdy dung Bi giing Nén va Méng
- a= &4 0,285m™
4.2,268.10
A \s oo 14 A . X ia Y S
Chiéu dai t61 han: L, = T 03285 =11,0lm nén ba tai trong dau tién phai xét dén anh
a

huong khong vo han bang tai trong bu, cac tai trong con lai xem nhu tai trong 1én dam
v6 han, so d6 phan tich dua vé so d6 trong duong nhu sau:

lP 35T lP 35T lP 35T lP 35T lP?»ST
WWWWWWW

7

Pi| My l P=35T l P=35T l P=35T l P=35T l P=35T
WWWWWWWT

7
Hinh 2.56

Xéc dinh tai trong bu:

Ta chon géc toa d0 & mut trai dam, toa do cac diém dat luc 1a x; = 1,5+3,5(1-1); toa do
tuong dbi: ax = 0,4275+0,998(i-1).

Mo men va lyc cit do céc tai trong gy ra & mit trai (theo so dd vo han) lan lugt 1a:

M, = 2:114_;-7121 = 30,7;1121

n N n
Q= 2—7'-1131 = _179527131
i1

i=1
Vo1 n=3, ta co:
M; =30,7.(0,3231-0,2031-0,1252)=-0,2Tm
Q;=-17,5.(0,5934+0,0348-0,0668)=-9,82T
Tai trong bu tai mut trai :
29 _ym, =298 4 0.2)=69,71Tm

a 0,285

P* =4Q, +4aM, = 4.(-9,82) + 4.0,285.(-0,2) = —39,508T

Biéu thitc momen do riéng tai trong bu gy ra xac dinh theo biéu thc :

%k %k _
M,, = P—.n2 + M mn, = 39,508 m,(ax) + 69 (ax) = —-34,66.n, (ax) + 34,85m, (ax)

4a 2 4.0,285
Téng momen tai tiét dién bat ky xéc dinh theo cong thirc:

M =M, +30,7.> 1,
i=l1

M* = —

Trong do: n,; =n,(a(x - x;)
* Tat x=0: ax = 0, n2(0)=1, n3(0)=1
Momen bu: M, = -34,66+34,85=0,195Tm
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Nhom chuyén mén CHP-Nén Méng

Bi giing Nén va Méng

X; 1,5 5,0 8,5 12,0
a(x; —x) | 0,4275 | 1,425 | 2,4225 | 3,42

o 0,3231 | -0,2031 | -0,1252 | -0,0225
30,7. 15 | 9,92 | -6235 |-3,844 |-0,691

Téng momen: M=0,195+9,92-6,235-3,884-0,691=-0,695Tm
* Tai x = 1,65: ax =0,4275; 1,(0,4275)=0,3231, 15(0,4275)=0,5934
Momen bu: My, = -34,66.0,3231 + 34,85.0,5934 = 9,48Tm

X; 1,5 5,0 8.5 12,0
ax;—x) | 0 0,9975 | 1,995 |2,9925
MNoai 1 -0,11 | -0,18 |-0,057
30,7. ny | 30,7 | -3,377 | -5,526 | -1,75

Tong momen: M = 9,48 + 30,7 -3,377 — 5,526 — 1,75 = 29,53 Tm.

* Cha y: Nhitng dang bai toan tinh dim trén nén dan hdi theo phuong phép hé sb nén,
dé tinh toan nhanh va cho két qua chinh xac, hoc vién c6 thé lap chuong trinh trén may
tinh trén co so cac cong thirc trén. Ngoai ra co thé sir dung chuwong trinh tinh toan két
cdu Sap2000 dé mé hinh hoa dam lién két v6i nén bang cac 10 xo c6 do cting K = c.b.];

roi tinh toan.

7.5. Tinh toan mong bang theo phwong phap cua B.N. Jemoskin

7.5.1. Co sé va so do tinh todn

Phuong phép dua trén gia th1et
nén 1a nira khong gian bién dang tuyén
tinh da trinh bay & muc (7.1.2.2).

Ta chia dam thanh n doan bang
nhau va béng l; sao cho phan luc nén
trong mdi doan phan b déu.

Su tiép xuc gitra dam va nén
trén dién tich L.b (b — bé rong dam)
duoc thay thé bang cac lién két gdi tua
trén nhiing thanh cing, nhiing thanh
cung dat tai gilra mdi doan 1. va chiu
tai trong do dam truyén xudng rdi

truyén tai trong d6 1én nén.

Pé hé khong bién hinh ta dat
thém thanh ngang dé chdng chuyén vi
ngang.

Hé tim duoc gém dam chiu tai
dat trén cac gdi tua cing (Hinh 2.57).

Piéu kién dé thiét lap phuong
trinh 1a: P9 vong cta dam y; va do lin
ctia nén W; tai diém dit thanh tua bang
nhau: y; = W;. H¢ trén hinh (2.57) 1a hé
siéu tinh théng thuong, dé gai ta sir
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B mon Co so ky thudt Xdy dung Bai giang Nén va Mong

dung phuong phap hdn hop. Ta chon hé co ban bang cach dwa ngam quy udc vao dau
dam, loai bo cac thanh tya va thay vao bang cac phan luc thang dung.

Goi X1, X2, X3,... 1an luot 12 ndi luc trong cac thanh dung ta dugc hé co ban
nhu hinh (2.58).
An sb cua hé nay gém X1, X2, X3,..., yo va @q.
Trong d6: y, — d6 vong cua dam tai tiét dién dit ngam quy uoc;

®o — goc xoay tai tiét dién do.

Phuong trinh chinh tic nhu sau:
0, X, +0,X, +0,,X; +...+0, X, +...+y, +a,p, + Alp =0

0, X, +0,X, +0,,X; +...40, X, +...+y, +2,0, +A2p =0

0, X, +8,,X, 406, X;+...+8, X +...+y,+a,0,+A =0
X, +X, + X5 4.+ X +..= ) P,
a, X, +a,X, +a;X; +..+a X, +..= ) M,
Trong do: Ay, — chuyén vi tai diém k do céc ngoai luc P gy ra, la sb hang tu do ctia k
Ok — chuyén vi tai k khi cho lyc X; =1 dat tai 1 gdy ra
aj, 4y, as,... a, — khoang céch tir ngam quy udc dén cac thanh tua
+ Xac dinh chuyén vi don vi §;: d; goém hai thanh phan: d6 vong cua dam yy; va do
Iin ctia nén W,
i = Yki + Wi (2.139)
- B9 vong cia dam y,; dugc xac dinh theo 4 - yo---
cong thirc cua Maxwell — Mohr ai KI i1

- ME—I;/["dx (2.140) -

(2.138)

Pé don gian, xem céc lyc ticdyng = TTTeee__.-- --
1én dam khong phai 13 phan bd déu ma la
luc tap trung. V& cac biéu dd M; va My do r @
cac luc don vi gay ra nhu hinh vé (2.59).

Néu ak >a;:

( ) 1 ai2(3ak B ai)
W73 6EJ

Néu a; > a, thi hoan Vi a; va a;

trong cong thirc trén

bit:  y, = ( )( l)

1

ak
XJ
oo
[

ai
e
n
®

Hinh 2.59

1 3
6E,J
y. - phu thudc a/1. va a,/1, tra bang (2.17).
- P9 lin ctia nén W,; duoc xéac dinh nhu sau:
+ Truong hop bai toan khong gian:

Ta duogc: Vi =

Vi (2.141)
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B mon Co so ky thudt Xdy dung

Nhém chuyén mén CHD-Nén Mong
Bai giang Nén va Mong

W, = EL E, (2.142)
Trong do: Fy; 1a ham phu thudc vao b/1, va x/1, tra bang (2.16).
Véi x- khoang cach tir k dén i
Vay chuyén vi don vi 8y; dugc x4c dinh theo cong thurc:
o, =F; +a,, -y;i (2.143)
4
Voir a, =l (2.144)
6E, J(1—p,)
+ Truong hop bai toan phang:
o, =F, + O‘f-y; (2.145)
3 2
Voi: o, = ol (121 (2.146)
6E,J (I1-p;)
+ Chi1 y: chiéu dai mdi doan chia nén lay g <1, <2b
7.5.2. Trinh tu tinh todn
1. Thiét 1ap so d6 tinh toan;
2. Lap hé co ban, tinh h¢ s6 a;
3. Tinh cac hé $6 Ay, Oy va lap phuong trinh chinh ta“'lc;
4. Giai phuong trinh chinh tac;
5. Tinh no1 luc;
6. V& cac biéu d6 ndi luc.
Bdng 2.16. Tri s6 Fy; theo khodng cdch tir k t6i i theo b/,
x/1; [ 0,5 0,7 1 1,5 2 2,5 3 3,5 4 4.5 5
0 5 427 3,53 |29 242 12,08 |1,87 |17 1,54 | 1,43 1,32
1 1,077 | 1,062 | 1,032 |1 0,986 | 0,94 | 0,894 | 0,848 | 0,802 | 0,756 | 0,71 | 0,664
2 0,519 | 0,515 | 0,508 | 0,498 | 0,488 | 0,477 | 0,467 | 0,456 | 0,446 | 0,436 | 0,425
3 0,342 10,34 | 0,338 | 0,335 | 0,331 | 0,328 | 0,324 | 0,321 | 0,317 | 0,314 | 0,31
4 0,253 0,252 | 0,251 | 0,25 ]0,249 | 0,248 | 0,246 | 0,245 | 0,244 | 0,242 | 0,241
5 0,202 10,202 | 0,201 | 0,2 0,199 | 0,199 | 0,198 | 0,197 | 0,196 | 0,195 | 0,194
6 0,17 (0,17 |0,17 0,17 0,17 |0,17 |0,17 |0,165 | 0,165 | 0,165 | 0,165
7 0,14 |0,14 |0,14 |0,14 |0,14 |0,14 |0,014 |0,014 |0,014 |0,14 | 0,14
8 0,13 (0,13 (0,03 0,13 |0,13 |0,013 |0,13 |0,12 |0,12 |0,12 |0,12
9 0,11 0,11 0,11 0,11 0,11 0,11 0,11 0,11 0,11 0,11 0,11
10 |0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
Bdng 2.17. Tri s6 y,, - phu thuéc a/1. va ai/1,
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3 54 67.5 81 94.5 108 1215 135 148.5 162 175.5 189 202.5 216 229.5 243

35 85.75 104.1 122.5 140.9 159.3 177.6 196 214.38 2328 251.1 269.5 287.88 306.25 324.63
4 128 152 176 200 224 248 272 296 320 344 368 392 416

4.5 182.3 2126 243 273.4 303.8 334.13 364.5 394.9 42525 455.63 486 516.38
5 250 287.5 325 362.5 400 437.5 475 5125 550 587.5 625

55 332.8 378.1 4235 468.88 5143 559.6 605 650.38 695.75 741.13
6 432 486 540 594 648 702 756 810 864

6.5 549.3 612.63 676 739.4 802.75 866.13 929.5 992.88
7 686 759.5 833 906.5 980 1053.5 1127

7.5 8438 928.1 10125 1096.9 11813 1265.6
8 1024 1120 1216 1312 1408

8.5 1228.3 1336.6 1445 1553.4
9 1458 1579.5 1701

9.5 1714.8 1850.1
10 2000

7.6. Tinh toan mong beé
7.6.1. Phwong phap méng tuyét doi cirng

Do mong bé ¢6 kich thude 16n theo bé ngang ciing nhu chiéu day, do vay co thé
xem la mong tuyét d6i cing.

Xéc dinh dd cling cua ban tir 0 manh A theo cong thirc ciia Hetenyi (1946) :

(2.147)

Trong d6: ¢ - Hé s6 nén
B,, — Bé rong clia mong bé
E.- Modun dan hoi cua vat liéu méong
I — Momen quan tinh cta tiét dién moéng
Trinh tu tinh toan:
1. Tinh téng céc lyc thang ding ZN do céc cot truyén xudng

DN=N+N,+N, +..+N,
2. Xac dinh vi tri trong tam cua cac luc, tic 1a vi tri cia téng luc ZN

3. Lya chon kich thudc L, va B, ciia mong be, xac dinh do 1éch tam eg, €.
4. Tinh phan lyc nén theo cong thurc cua Suc bén vat lidu:

_ 2N Moy, Mx (148)

G, = +
B, L, J, I,
Trong do:
B, L L A g g .
J, = 5 momen quan tinh cuda tiét dién méng voi truc x
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B mon Co so ky thudt Xdy dung

Nhém chuyén mén CHD-Nén Mong
Bai giang Nén va Mong

_ B L

12
mong voi truc y

M, =Y Ne, - momen quanh truc x

™ - quan tinh cua ti€t dién

M, =Y Ne, - momen quanh truc y
+ Kiém tra strc chju tai cua nén dit
dudi ddy mong be
5. Chia méng bé thanh tirng dai theo
phuong x hay phuong y bang céc
duong trung binh gitra cac cot
6. Tinh 4p luc truyén xudng mot dai
mong i :

zNi =04-Bg.L,
Hay: p,=0,Bg.L, (2.149)

N
Véi: o, = BZL (2.150)

7. Hi€u chinh ap luc :

Lm
BiL
1 y
O O ] O O
0 O A O O |a
O a H] a O
O a 1| a O

Hinh 2.60: So dé chia dii tinh méng bé

Toéng ap luc ZN , lay truc tiép tir cc cot trén dai i s& khong bang voi ZNi , do cac

luc cat bén hong dai khong duoc dua vao tinh toan. Do vay phan luc ndy phai duoc

hiéu chinh bang tong luc binh quan :

N. N
ZNtb = Z 2 Z )
) 2
Ap lyc trung binh dugc hi¢u chinh :

hay Ow =

Oy

Hé s6 4ap luc duoc hiéu chinh :
TN,
2N

o 2Ny C_ 2N

- BiB‘Lm BiL'Bm

(2.151)

(2.152)

(2.153)

Hé s6 nay nhan cho cac luc N; tac dung trén dai i (F.N;) va dung tri s6 nay dé tinh toan.

8. Tinh toan né1 lyc M, Q trong mong
9. Tinh dd bén cua mong :

- Kiém tra diéu kién choc thung trén mat phiang nghiéng tai vi tri chan cot :

Diéu kién bén :
N, <075R,.u,h,

max

V&1 N - Luc choc thung 16n nhat;

Ry - Cuong dd chiu kéo cua Bé tong;

h, - Chiéu cao lam viéc cua

act2ho
mong ;
ugp — Chu vi trung binh cua 4
tliép ch(ic th,ﬁng, tiy vao vi tri cua g
cOt uy, s€ khac nhau :
D4 nang 9/2006 CHUONG II

be+2ho

ac+2ho

ac,

.
7E

be+tho

(2.154)

actho

NEE

bctho

TRANG

70

Hinh 2.61



Truomg PAI HOC BACH KHOA PA NANG Nhém chuyén mdén CHP-Nén Méng
B mon Co so ky thudt Xdy dung Bai giang Nén va Mong

Cot ¢ gilra : ug = u, + 4h,
Cot & canh : ug, =u, + 3h,
Coto goc Ugp = U + 2h,
- Tinh c6t thép chiu uén : C6t thép duoc tinh tir cac gia tri ndi luc trong bai toan
tinh méng bang.
7.6.2 Phwong phap tinh nhu tim trén nén dan hoi
Phuong phap nay tinh toan ndi luc trong mong bé theo cach gin dung, xem
mong bé nhu tam trén nén dan hoi.
Noi dung phuong phap gdm cac budc sau :
1. Xac dinh céc kich thudc co ban ctia mong va chiéu day h ctia méng beé
2. Xac dinh hé s6 nén ¢ cta nén dit
3. Tinh d§ cung D cia mong :
E.h’

12(1-p)
Trong d6 : E — modun dan hoi cua bétong
1 - hé sb poisson cua vat liéu bétong
4. Xéc dinh ban kinh d¢ ctrng httu hiéu L

L=4\/§ (2.155)
C

Ban kinh anh huong ctia mdi cot 1a 4L
5. Xac dinh momen theo toa dg cuc (r,¢): 05

(2.154)

GOom momen hudng tim M, va momen i
tiép tuyén M, (trén mot don vi bé rong o \ M A Me
ban) va bién dang w tai diém bat ky : ’ \ \ L
zZ ( ) 0,3 | \ Al
M, =|Z,(— ) (1-w) (2.156) A\ :
(— ) 02
- \\\

r Z; (I) 0,1 \ AN

M, = Mz4(f)+(1— W— (2.157) 24O\ Y&
Q) . ’,-*\\\;u-.-___:_:
PL2 on i1 e ol
W= i 158y [N V1 1~
Trong do P — tai trong trén cot, r khoang 0.2 A - -,' Z
cach tr ¢t tdc dung tai trong den diém T
dang xét, Z5 , Z,, Z41a cac hé sb xac dinh 03 T
tr cac ham hyperolic (Hetenyi, 1946) T
duoc thiét 1ap thanh toan d0 tra theo ty s6 04 T
x =~ nhu hinh (2.62). i
L -0,5
2 , A . 0 1 2 3 4 5 6
6. Chuyén momen hudng tdm va momen
Hinh 2.62
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Truomg PAI HOC BACH KHOA PA NANG
B mon Co so ky thudt Xdy dung

Nhém chuyén mén CHD-Nén Mong
Bai giang Nén va Mong

tiép tuyén quan hé toa d6 vudng goc:
M, =M, cos’ @+ M, sin’ ¢ (2.159)
M, =M, sin’ g+ M, cos’ ¢ (2.160)

7. Vo1 gée ¢ duge dinh nghia nhu hinh vé (2.63).

Tinh lyc cit Q cho mdi don vi bé rong ban
P _.r

=——2Z,(— 2.161

Q AL 4(L) ( )

Z, - tra toan d (2.62).
8. Tinh toan d6 bén ctia mong.
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