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CHUONG 1: PHAN MO DAU.

1.1 LY DO CHON PE TAI

Véi yéu cau cong viéc ngay cang cao, viéc st dung céng cu va phan mém tinh
toan dé giai quyét cac bai toan phuc tap, yéu cau tinh chinh xac cao trong xay dung

1a diéu thiét yéu ma mdi ky su xay dung déu quan tm dén.

Khi duoc trang bi phan mém véi muc dich tu dong hda cong tac thiét ké thi ta
méi giai quyét duoc cac bai toan co ban trong qua trinh thiét ké, bai khong c6 phan
mém nao ma ngay tir dau, lai c6 thé dap tmg dugc moi van dé s& xuat hién sau nay,
con rat nhiéu van dé méi s& lién tuc phat sinh trong qué trinh thiét ké nhitng cong
trinh cu thé. N6i cach khac, viéc trang bi phan mém nao d6 chi 1a budc dau cho qué

trinh ty dong hoa, nhung day 1a bude di quan trong nhat.

C6 nhiéu céch giai quyét cac van dé phat sinh nay, ma co ban va tot nhat 1a hai

giai phap:
- Phan hdi nhitng van dé phét sinh cho nha san xuat phan mém dé ho nang cap
phién ban, sau d6 cap nhat lai. Giai phap nay thuong mat nhiéu thoi gian va trong

nhiéu truong hop 1a khéng kha thi.

- Tu I1ap cho minh mét cdng cu tinh toan, hoic tu nang cip tr mot phan mém

khac dé dap tmg duoc cac yéu cau cong viéc dit ra.

Do vay k¥ su xay dung rat can duoc trang bi thém nhitng kién thirc vé tin hoc
phu hop, ddy 13 1y do chinh nhom chon dé tai: “Xdy diwng cong cu tinh toan mong
coc bang ngdn nga Visual Basic for Applications (VBA)”. Trén nén tang Excel rat
than thién voi k¥ su va sinh vién, nhom dit ra yéu cau nghién ciu nham chuyén biét
hoa phan mém gilp cac k§ su c6 cong cu dé tinh toan thiét ké nhanh méng coc,

gilip cac sinh vién c6 thém tai liéu cho mén hoc va dd an mén hoc Nén méng.



1.2 MUC PiCH NGHIEN CUU
Xay dung cbng cu tinh todn moéng coc bang ngdn ngit VBA &p dung cho viéc
thiét ké mong coc.

Tinh todn mong coc dua theo tiéu chuan Viét Nam (TCVN).

Tinh chinh xéc, nhanh chéng cho viéc thiét ké hé méng coc.

Day nhanh qué trinh tinh todn méng coc.

1.3 POI TUQNG NGHIEN CUU

Nghién ctru vé mong coc cong trinh, cu thé 1a méng coc chiu tai dung tam.

Dua trén nhitng co sé ly thuyét vé mong coc va cac TCVN 205:1998, TCVN
356:2005; viét ngdn ngir lap trinh VBA trén nén tang Excel dé xuat ra két qua tinh
toan cho toan b tai trong tir d6 thiét ké tinh toAn moéng coc rat ngin thoi gian tinh
toan nhung van hiéu qua, an toan va chinh xac.

Chuong trinh tinh todn méng coc bang viéc xac dinh tat ca cac stc chiu tai,

kiém tra cac diéu kién an toan theo TCVN.
1.4 CAC BUGC THUC HIEN PE TAI

- Buéc 1: Tim hiéu quy trinh tinh todn méng coc; thuc hién tinh tay theo quy
trinh tinh toan.

- Buéc 2: Dya trén nhitng dit liéu di c6 dé to chirc co so dir liéu phu hop.

- Buéc 3: Tim hiéu cac phan mém lién quan nhu Etabs, Microsoft Excel 2007,
ngbn ngtt VBA.

- Budc 4: Lap trinh xu i tao ung dung trén Excel.

- Budc 5: Xuat ra két qua tinh toan cho toan bo tai trong.



1.5 TINH KHOA HQC CUA PE TAI

Dé tai 1a su tong hop kién thire tir nhiéu mén hoc ctia nganh xay dung dan dung
cdng nghiép nhu: Co hoc dit, nén mong cong trinh két hop véi Etabs, Microsoft

Excel gilp cho viéc tinh toan, xu 1 s6 liéu nhanh choéng, hiéu qua.

Cac cong thtc tinh toan sir dung trong dé tai dya theo TCVN 205:1998, TCVN
356:205.

1.6 KET QUA CUA PE TAI

Tao ra céng cu tinh todn méng coc theo TCVN trén Microsoft Excel gilp cho
cong tac thiét ké, thi cong mong duoc dé dang hon.

Két qua cudi cing l1a xuat ra két qua tinh todn cho toan bo to hop tai trong:
Kiém tra strc chiu tai coc, kiém tra cudong do dat nén, kiém tra lan, kiém tra xuyén

thing, thiét ké thép trong dai mong.



CHUONG 2: CO SO LY THUYET VE MONG CONG TRINH.

2.1 MOT SO KHAI NIEM

Méng 1a phan mé rong day cong trinh dé ting dién tich tiép xdc nham giam &p
luc truyén 18n nén dat nham muc dich lan it va dat khéng bi truot.

Nén la khu vuc dat ndm ngay sat day mong truc tiép ganh d& mong.

Nén mong 1a phan céng trinh 1am viéc chung voi 16p dat bén dudi truc tiép
ganh d& tai trong bén trén truyén xuéng.

Mong coc la loai méng sau gdm mot ban bé tong lién két cac coc dé cling ganh
dd mot hoic nhiéu hé tai dirng ngang va moment ngoai luc. Ban lién két cac coc
duoc goi 1a dai coc, dai coc o thé dat trong nén dat, trén mat dat hoic cao hon mit

dat tiy vao tinh ning va dic diém céng trinh.
2.2 MONG CQC
Gom 2 bo phan chinh: Dai coc va hé coc.
2.2.1 Phén Loai Méng Coc
- Theo vat liéu: Coc gd, coc bé tong cét thép, coc thép.

- Theo dic tinh chiu lyc: Coc chéng, coc ma sét.
- Theo kich thuéc: Coc nhoé (d < 25cm), coc Ion (d > 25cm).

2.2.2 Tiét Dién Coc

Coc bé tong cot thép co nhiéu tiét dién khac nhau: Tron, vudng, chit nhat, chir
T, chit I, tam gidc, da gidc hodc vubng co 15 tron; trong d6: coc co tiét dién vudng,

coc tron tng suat trude duoc st dung nhiéu nhat.



2.2.3 Co6ng Thiec Tinh Toan, Thiét Ké Mong Coc (Ap dung TCVN 205:1998) [1]
2.2.3.1 Ky Hiéu Sitr Dung Trong Cong Thirc
LAy céc s6 lidu tir hd so khao sat dia chat thuc té dat nén cong trinh:

- ym: DUNg trong tw nhién dat nén (KN/m?, T/m?).
- yan: DUNg trong day ndi dat nén (kN/m°, T/m®).
- ¢: Lyc dinh caa dat (kN/m°, T/m®).
- ¢: GOC ma sét trong cua dét (do).
- OCR: Hé s6 cb két trudc.
- IL: P sét cua dat hoic trang thai dat nén.
- e: Hé s rdng.
- p: Giatri ap luc.
- FS, FS;, FSp, ki: HE s6 an toan.
2.2.3.1 Théng S6 Tai Trong

Tai trong nguy hiém nhat duoc 13y tir bang xuat két qua trén phan mém Etabs.

2.2.3.2 Thong Sé Vat Liéu

L4y cac thong s6 vat liéu tir TCVN 356:2005. [2]

Cuong d6 chiu nén bé tong R, (MPa).

Cuong do chiu kéo bé tong Ry (MPa).
Cuong d6 chiu kéo thép Ry (MPa).

2.2.3.3 Thugc Tinh Coc

buong kinh coc.

Cao d0 miii coc.

Cao d6 dau coc.

Thép coc.

Stre chiu tai coc Q.



2.2.3.4 Kich Thuée Pai Coc Va Cat

- Chiéu dai L¢

- Chiéu dai Lyx: A

- Chidu dai Ly, Lo, Lw | Lwe , L

- Chiéu dai Ly, \ \ \ .

- Chiéu dai Lyy» Sl , M,

- Chidu dai L | B

- Chiéu dai L J;** o Pia -
2 =

_ Chidu dai dai coc hy g I %

- Cao d¢ day dai B

- Chiéu dai cot Cy L

- Chiéu dai cot Cy Hinh 2.1: Ki hiéu kich thuéc dai mong

2.2.3.5 Cac Budc Tinh Toan

Budc 1: Chon cac théng s6 ban dau:
- Chiéu sau dat mong D
- Kich thudc coc va thép trong coc.
- Chiéu sau miii coc: Coc cam vao lép dat tét (Ngpr>10) mot doan >2cm.
- Chon thép trong coc, vit liéu bé tong, phuong phap thi cong coc.
- Tién hanh ndi coc khi chiéu dai coc 212m.
- Dia chat, chiéu day cac l6p dat, mat cat dia chat nguy hiém nhat.
- Céc hé s diéu kién lam viéc caa nén dat miii coc, hé s tin cay.
Budc 2: Xac dinh suc chiu tai cho phép cia coc (“Nguon: TCVN 205:1998”)
[1]

Cong thire: Q, =min{Q,,;Q, AiQ, 5
- Surc chiu tai cua coc theo vat liéu Qgy:
Coc dong ép:

Qav= ¢ X (Rb X Ap+ Rgx AS) (2.1)



Trong do:
@: Hé sb xét dén anh huong caa udn doc phu thude vao d6 manh A cua coc.
Coc vudng va tron: ¢ =1.028 — 0.0000288 x A% — 0.0016 x A (2.2)

: I I
Vi Ay :HO; 7»=?°

d: Buong kinh coc vubng.
l,: Chiéu dai tinh toan cua coc; l,= vxI
I: Hé s6 1am viéc cua coc.

Bang 2.1: Hé sb 1am viéc cua coc (v).

f r

v =2 v=0.7 v=05

* PAu coC ngam trong
dai va miii coc nam

trong dat mém.

* PAu coc ngam trong
dai va miii coc tya Ién

dat ciing hoic da.

* PAau coc ngam trong
dai va mlii coc ngam

trong da.

Ay: Dién tich phan bé tong trong tiét di¢n ngang coc (A, = Ay~ Ay)

A,: Dién tich tiét di¢n ngang coc

- Coc vuong: A =d’

nxd?

- Coctron: A =

Ry, Rs: Cuong do chiu nén cho phép cua bé tong va cét thép.




- Strc chiu tai cho phép cua coc theo chi tiéu co 1i Qaa (Phu luc A TCVN 205:1998
) [1].

Cong thic: Q, , = % (2.3)

tc
Trong do:
Qi Stre chiu tai tiéu chuan tinh theo nén dét cua coc.
Ki: Hé sb an toan lay bang:
= 1.2_ Néu surc chiu tai xac dinh bang nén tinh coc tai hién truong.
= 1.25_Néu suc chiu tai xac dinh theo két qua thir dong coc c6 ké dén bién dang
dan hoi cua dat hoic theo két qua thir nghiém dt tai hién trudong bang coc mau.
= 1.4_ Néu strc chiu tai xac dinh bang tinh toan ké ca theo két qua thir dong coc ma
khong ké dén bién dang dan hoi cua dat.
Maong ¢ trén 21 coc: K. =1.4 (1.25).
Méng co trén 11 dén 20 coc: K, =1.55 (1.4).
Mong c6 tir 6 dén 10 coc: K, =1.65 (1.5).
Mong c6 tir 1 d&én 5 coc: K, =1.75 (1.6).
S6 trong ngodc don 1a tri s6 cua Ky khi sirc chiu tai cua coc duge xac dinh tir két
qua nén tinh & hién truong.
- Suc chiu tai tiéu chuan cua coc déng ép:
th:mx[meqpreruxZ(mfxfsixli)] (2.4)
Trong do:
m, m,, m¢;. Hé sb diéu kién 1am viéc cua coc, mili coc va ma sat xung quanh coc.
u: Chu vi tiét dién ngang coc.

A,: Dién tich tiét di¢n ngang coc.

Op: Suc chiu miii don vi cta coc phu thudc vao do sau miii coc va loai dat.



fi: Ma sat don vi xung quanh coc phu thudc do sau tinh ma sat va loai dat .
Khi tinh g nén chia coc thanh cac doan c6 chiéu dai I; < 2m.
Strc chdng cua dat & miii coc tra bang A, (Trang 25, TCXD 205:1998) hoic tinh

theo cong thuc:
d, =0.75xBx (v, xd, x A} +axy, xLxB}) (2.5)
Trong do:
a, B, Ay, By : Tra bang
dp: Buong kinh coc.
I: Chiéu dai coc trong dat.
v1: Trong luong riéng cua dat tai miii coc.

ve. Trong lwong riéng trung binh caa cac 16p dat coc xuyén qua.
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Bang 2.2: Stic chdng cia dt & mili coc (qp).

Strc chiu tai don vi dién tich ctia d4t & mili coc, qp (T/m?)
Cuia dat cat chat vira c6 hat 1a
Eﬁlsjgccﬁ S6i Tho Thévia | Min | Bui
Cua dat sét voi chi so do sét I
0 0,1 0,2 0,3 0,4 05 | 06
3 750 | 660 (400) | 300 | 310 (200) | 200 (120) | 110 | 60
4 830 | 680 (510) | 380 | 320 (250) | 210 (160) | 125 | 70
5 880 | 700 (620) | 400 | 340 (280) | 220 (200) | 130 | 80
7 970 | 730 (690) | 430 | 370 (330) | 240 (220) | 140 | 85
10 1050 | 770 (730) | 500 | 400 (350) | 260 (240) | 150 | 90
15 1170 | 820 (750) | 560 | 440 (400) | 290 165 | 100
20 1260 850 620 | 480 (450) | 320 180 | 110
25 1340 900 680 | 520 350 195 | 120
30 1420 950 740 | 550 380 210 | 130
35 1500 1000 800 | 600 410 225 | 140

- Suc chiu tai cho phép cua coc theo chi tiéu cuong d6 (Phu luc B TCVN
205:1998) [1]
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Hinh 2.2: So dd cac luc cua dat chdng lai coc.(“Ngudn: Sach Nén Mong - Chau
Ngoc An”) [3]

Qu_Qs+Qp

Que=Fg = FS, FS

(2.6)

p

Suc chiu tai cyc han: Q,= Qs+ Q.

Hé sb an toan; FS=2+3; FS,=1.5+2; FSp=2+3
Thanh phan chiu tai do ma sat: Q.= uxZ(fyxl;)

Trong do6:
u: Chu vi tiét dién ngang coc.

l;: Chiéu dai doan coc trong 16p thi i.

f; =(1-Sing, )xJOCR, xo,;, x tan ;. +C; (2.8)
OCR: Ty s6 ¢6 két truéc (OCR=1).
., C,: Pic trung cua I6p dat i.
o,.: Ung suét c6 hiéu do trong luong ban than tai vj tri tinh
Ouir = Z(Yi =< Z;) (2.9)
7. LAy gia tri day noi khi dat nam ngap trong nudc.
Thanh phan chiu tdi do mili coC: Q, =q, x A,
g, Stc chiu miii don vi.
d, =CcxN_ +gxN,+y>xdxN, (2.10)
N.,N,, N, : Phu thugc vao ¢
¢, C, v: Bac trung ctuia nén dat tai mili coc.

d: Buong kinh cua coc.
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Ung suat do trong lugng ban than tai miii coc: q=0,, =Y (y,xZ) (2.11)
Buéc 3: Chon s6 lugng coc Ny,

it
n,=kxo (2.12)

Trong do:
N™ Luc tai chan coc.
Q.: Strc chiu tai cho phép cua 1 coc.
k: Hé s6 xét dén trong lwong ban than cua dai va dat trén dai; k=1.2+1.4
Budc 4: BS tri coc

Khoang céch gitra 2 tdm coc: Coc dong ép 3dx6d (d: Canh coc).
Khoang cach tir tam coc bién dén mép dai (0.7xd +1xd).
Budc 5: Kiém tra stc chiu tai cia coc don (Tai trong tac dung 1én coc).

Suc chiu tai coc don:

biéu kién: P™ <Q,
P™ >0 (Khéng kiém tra coc chiu nhd)
P™ <0—|P™|< Q™ = FQ—SZ (Kiém tra coc chiu nho)
Luc tac dung 1én dau coc tha i (P;)
B :N_§+ Mg, N My, < || (2.13)

BTN N 3

Xi: Vit Toa do cia coc thir i so vai trong tam dau nhém coc.

Téng hop luc doc va moment tai trong tim dau nhém coc (Pay dai).
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NG =N"+1.1x(F,xyx(D; —h)+F,x25xh)
tt _ patt tt
Mgy =M, —Hy xh (2.14
I\/Igy = I\/I;t +H{xh
Budc 6: Kiém tra 6n dinh cuia méng khéi quy uée dudi miii coc.

Xéc dinh khbi méng quy wéc:

hi

Y+2xIxtana

\\

Lo

Y77
B

w=X+2XIxtana |

%
|

Hinh 2.3: Kich thuéc khdi méng quy wdc.
Kich thudc khdi mong quy uéc:

B =Y+2x|xtg(—(ptbj
4
(2.15)

0]
Lqu :X+2X|th(7tbj
Trong do:

X, Y: Khoang cach 2 mép coc bién theo phuong x, y.



h;: Chiéu dai phan coc tiép xuc véi nén dat.

O GOC ma sat trung binh.

0 :(pl><h1+(p2><h2+(p3><h3 :Z(piXhi
’ h,+h,+h, >h,

- Kiém tra diéu kién 6n dinh cua dat nén duéi ddy mong khéi quy wéc.

biéu kién 6n dinh:

Ri: Strc chiu tai tiéu chuan cua dat nén duéi ddy mong.

R _ My xm, x(Aquuxy+ BxD:xy*+C><D)

tc
tc

A, B, D: Phu thugc vao géc ma sat tai miii coc o.

Ung suat do trong lwong ban than tai mii coc:

D: XY* :lep :ZYi xh;

Tong hop luc tai trong tam khéi mong quy uéc.

tc xqu yqu

max,min ) - 2
I:qu Bqu X Lqu Bqu X Lqu

Ng, | 6xMg,  6xMJ
— g +

o

tc
c‘°—Nq”' F. =B, xL
tb T v Tgu T Pau q

qu

u

Trong do:
Ngu© = N+ Mg,
Mege® = M + H"%(h + Z1;)
Myqu = My + H, "% (h + =)

yqu

- Kiém tra lun:

(2.16)

(2.17)

(2.18)

(2.19)

(2.20)

(2.21)
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Ap luc gay 10n: o= 6, + Dy xy”
bo lin:

= Z(MJ x h; <[s]=8cm (2.22)

1+e,

h; =[0.4+0.6]xB,,

Néu diéu kién 6n dinh hoic diéu kién lGn khong thoa thi ta phai ting kich thudc
khoang cach gitra cac coc.

Budc 7: Xac dinh chiéu cao mong h.

- Kiém tra choc thung:

Choc thung dugc kiém tra theo hai co ché: Choc thung goc 45° va choc thing

cuong buc.
Y
* Théap xuyén thiing goc 45 do
Thép xuyén thling cuBng biic v i /
_pzza______T
\ I Y | f:ﬁ 11 Thép xuyén thiing cuBng biic
V3 V4

/] W (() | / _/I ' j |
| Y | s 4+ T —|é‘ ol

Thép xuyén thiing géc 45 do / \ \‘ AN ! Weesea | X

S LN =) | ) i .

/ ! ! AN ' | I
] | N I i I
‘- — l V/j— 7
I I

Hinh 2.4: Hinh dang thap xuyén thung cudng buc va xuyén thung goc 45°.
- Xuyén thung cudng buc:
P,<P, =a,xR,xU_xh_ xtang, (2.23)

Trong do6:
P.: Luc gay xuyén thiang.

P.: Kha ning chong xuyén thing cta dai coc.
a.: V&i bé tong nang o, = 1; bé tdng hat nhoé a, = 0.85; bé tong nhe a, = 0.8.
Up: Chu vi trung binh cua hai day thap xuyén thung.



h,: Chiéu cao méng hién hiru dai coc.

1<tang, = % <25

t

Cy: Khoang céch tir coc dén mép cot.

- Xuyén thung goc 45°

Truong hop 1: Pay thap xuyén bao trum tat ca cac dau coc => Khoéng can kiém
tra xuyén thang.

(2.24)

h,+2xh,>X
b, +2xh,>Y

Truong hop 2: Pay thap xuyén khong bao trum tat ca cac dau coc => Kiém tra
Xuyén thung.

P, <P

xt — " cx

Pa= Z JE : Tong phan lyc dau coc nam ngoai thap xuyeén.

P: Kha ning chdng cit cua bé tng trén cac mit thap xuyén.

P, =0.75xR x(2xb,+2xh_ +4xh,)xh, (2.25)
Budc 8: Tinh toan va bé tri thép trong dai.

Thanh thép s 1: Tinh theo phuong canh dai
- Moment tai mat cit ngam 1-1:
Myy =2 (Ren xT) (2.26)

Picety: Phan luc rong cua coc do coc tac dung 1én dai.
ri: Canh tay don, khoang cach tir mép cot dén tam coc thr i.

Dién tich cdt thép:

M 11

A, =—2 2.27
*0.9x R, xh, ( )

Trong d6: hy=h-a (a=15cm)
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- Thanh thép s6 2: Tinh theo phuong canh ngan

Moment tai mat cit ngam 2-2:

M, , = Z(Pi(net) ) (2.28)

2.3 TONG QUAN VE MICROSOF EXCEL VA NGON NGU VBA.
2.3.1 Microsoft Excel.

Microsoft Excel 1a mot phan mém chuyén xu ly bang tinh cia hing phan

mém ndi tiéng Microsoft.

Microsoft Excel thuc sy 1a mot cdng cu rat manh mé phuc vu cdng tac tinh
toan, l1ap bang biéu. Véi cac bai toan tir don gian dén phuc tap, ta déu cé thé st

dung Excel dé giai quyét mot cach dé dang vai rat nhiéu tinh nang san co:

- Kha nang t6 chtc dir liéu manh mé véi hé théng cac o, ving di liéu, cac
bang tinh.

- Kha nang xir Iy dit liéu nhu truy van, loc, tinh todn véi hé thdng rat phong
pht cac ham co ban cling nhu cdc ham chirc nang chuyén biét.

- Kha nang 1ap b&o co véi cach to chirc bang biéu va hé théng biéu d6 tuong
dbi hoan chinh, in 4n vai nhiéu lua chon khac nhau.

- Véi cach t6 chtc gidng nhu bang tinh thong thuong, Excel 1a mot phan mém
bang tinh tryc quan va rat dé sir dung. Chinh boi diéu nay khién cho Excel 1a mot

trong nhitng phan mém duoc sir dung phd bién nhat.
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2.3.2 Ngon Ngir VBA.
VBA la mét cong cu lap trinh dya trén Visual Basic, ndé cho phép nguoi
dung két hop tinh d& dung va hiéu qua caa mdi truong lap trinh Visual Basic véi

c4c tinh nang va hé thong dbi twong san co trong Excel.

Microsoft Visual Basic for Applications - Boolkd [design] @M

File Edit Wiew Insert Format Debug Run Is  Add-Ins  Window Help Type a question for help -
,HH_J_%H & b 0l @ HFY &
» E [= =] 28
B E &3 |[Genera|] ﬂ |Macr02 ﬂ
=5 Microsoft Excel Objects - Sub MacroZ ()
Sheetl (Sheet1) Range ("R1") . Select
Shggt? (Sheet?) I Selection.Copy
Shegl3 (Sheet3) Range ("3B2") .Select 5[ o e
] rkbook 3 LeotiveSheet.Faste My | Controls
-5 Forms Lpplication.CutCopvMode % | k‘ A
UserForm1 N End Sub 3
-5 Modules WV =
Module1 3
at e OB e e 4 | £y [
1| 1 | > 2
: 35|
x|
Il
UserForml UserForm j
Alphabetic | categorized | 1= ,

UserForm1 -
] &H8000000F&[ |

B :Hz00000128
0 - frmBorderStylel E j —“—‘ —l—l ﬂ
UserForm1 j ﬁ A

0 - fmCydealFarn
22000 Members of =glohals=

True <giobals> " "la |s® Abs -
Tahoma ¥l Abovelverage g ActiveCell ! ? =
B :H300000128 1 Action mE ActiveChart

180 ¥ Actions E& ActivePrinter
] #l Addin E& ActiveShest

¥ Addins EE ActiveWindow
- 5 Addins2 e § ActivelWorkbook

Hinh 2.5: Giao dién lap trinh ngdn ngit VBA.
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- Thanh trinh don: Chtra tat ca cac lua chon can thiét dé thao tac véi VBA.

- Ctra sO du &n: Liét ké dudi dang cay phan cip cac du an hién dang dugc mo
trong VBA va cac thanh phan c6 trong tirng dir 4n nhu cac tai liéu thanh phan, céc
mo dun chtra chuong trinh con, ciac moé dun 16p, cac cira s6 do ngudi ding tao.

- Cura sb thugc tinh: Cira s6 nay liét ké tat ca cac thudc tinh caa doi tuong,
qua d6 nguoi dung co thé tham khao va thay d6i cac thugc tinh khi can nhu: Mau
chix, tén d6i tuong. ..

- Ctra s6 ma lénh: Mdi thanh phan duoc liét ké trong cira s6 du an déu c6 mot
ctra 6 M lénh riéng, chita ma lénh cho thanh phan d6. Nguoi dung c6 thé hiéu
chinh ma Iénh, tao ra ma lénh méi trong ctra s6 ma Iénh.

- Ctra 56 d6i twong truc quan: Khi nguoi ding tao cac ddi tuong truc quan thi
ctra s6 nAy sé& cho phép nguoi dung thao tac trén cac diéu khién mot cach dé dang va
thuan tién.

- Hop cong cu chitra diéu khién: Chira cac thanh cong cu gitp ngudi ding c6
thé chén céc diéu khién vao cira so nguoi dung (UserForm).

- Ctra s6 tra ciru dbi tuong: Hién thi cac 16p, phuong thic, thudc tinh, su
kién, hang s6 c6 trong thu vién dbi tuong va trong du 4n ma ngudi ding vira tao. Ta
cd thé sir dung ctra s6 nay dé tim kiém, tra ctru tat ca cac dbi twong ma ta vira tao ra
cling nhu cac dbi tuong trong cac chwong trinh khac.

Céu Triic Chwong Trinh

‘ Nhap Vao Chwong Trinh Tinh Xuit Ra
- Tép tin Excel két qua noi luc - Ty dong nhan dién ho so cac - Strc chiu tai
- Ho so dia chat. 16p dét, muc nudce ngém, kich - Kiém tra lun
- Thudc tinh vat liéu, coc > thudc coc, tinh toan strc chiu tai. » - Kiém tra strc chi tai coc
- Hé s6 lam viéc. - Xtr Iy két qua noi lyc kiém tra - Kiém tra cudong do dét nén
- Kich thude coc va dai cot. on dinh nén dét va thiét ké thép - Kiém tra xuyén thung

- Chon coc dai mong. - Thiét ké thép trong dai




2.3.3 Giao Dién Bang Tinh.
Phan mém duoc viét trén nén tang Microsoft Excel nén rat than thién, don
gian, dé su dung.

CONG CU TINH TOAN MONG CQC BANG NGON NGU VBA .
Du dn: Nghién Ciu Khoa Hoc - .
Thiee hign i Thi Dung & Huynh Thanh Ngoc Hieong dén: Kiéllclé:'iiwihiéu
Ghi chii : ThS.Trian Trong Tudn B
Yéu cdu:
Sheet Tai Trong

1. Thugc tinh dat nén:

HLEErngDEn

§TT Ténlop Chizu 42 | Dune trong (KNm®) | Gée MS | Luc dinh | C3 hat HE 56 rong g voi cdc gid tri dp luc p (KPa)

B dat (m) | Twshisn| Dévedi | ¢ (dd) |cavm® | Dositl 0 25 | 50 | 100 | 200 [ 400 | 800

1 A 0.5 18,00

2 B 4.8 18,89 9.46 11,833 19,9 037 0,780 | 0,762 0,744 0,729 0,708 : 0,686 | 0,642

3 C 1.7 10,41 0.85 i 18,150 53 0.7 0,700 | 0,682 {0,664 0,649 0,636 : 0,616 | 0,576

4 D 18,0 19,97 10.3 29,017 4.2 Min 0,620 i 0,605 0,589 0,573 0,361 ! 0,544 : 0,510
Bé s miee nege ngim 50 w1 mgir:IEr: 3 m

Hinh 2.6: Giao dién chinh phan mém tinh toan.

Phan mém duoc viét trén Excel nén viéc nhap di liéu, chinh stra khi c6 sai
s6t rat thuan tién cho nguoi st dung.

Puoc tich hop trong hai nat nhan, chi can mot lan nhap chudt hé thong sé
nhanh chéng tinh toan thiét ké cho toan bo tai trong va thong sé mong coc ma nguoi
str dung nhap vao.

Quy udc phan mém:

- Phan chit mau xanh 1 phan dit liéu dau vao.

- Phan chir mau do la két qua tinh toan.



2. Thuic tinh vat liéu 3, Thuoc tinh coc Coc trin |~ 4. He st lam viée
Coc wuding =
Bé tong B0 Duong kinh coc 0,75 (m) Hz 1k pitra dat va mii coc 0.7
Ry 11.5 (Mpa) Cao dd dfau:e_: 2,00 (na) Hs= lim vigc cia coc m, 1
| 0.9 {Mpa) Cao do mm coc 17,50 {m) Hs an todn mii coc: F,, 1.5
Thép A Thép coc 40 16 Hs an todn thin coc: F., 2
B, 365 (Mpa) Sirc chiv tai coe Qa 404 (kN) 1z an todn nhom coc: K., 1,75

Hinh 2.7: Giao dién di liéu thudc tinh vt liéu, thudc tinh coc, hé sb 1am viéc .

Viéc tao ra cac phan ving riéng gilp viéc nhap dir liéu dé dang chinh xac

hon.

%, Kich thwdc dai coc va cor

Chifu dai Ly 133 m
Chifu dai Ly 133 m
Chifu dai LC 03 m
Chigu dai LMX1 0,373 m
Chifu dai L2 0,375 m
Chiu dai LMY 0,375 m
Chiu dai LMY 0,373 m
Chifu diL, 0 m
Chifu dai L. 0 m
Chiu cao dai CoC 0.7 m
Cao do dav dai 1 m
Chifu dai cot Cx 03 m
Chifu rong ot Cy 0.3 m

() Phuong dnd4

Hinh 2.8: Giao dién nhap dir liéu kich thudce dai coc va cot.

Véi mdi phan mém, viéc nhap céc dit liéu dau vao anh huong truc tiép dén

két qua tinh chinh xac cia phan mém. Do vay phan mém da dugc thé hién rd rang

cac chi tiét kich thudc dai, coc va kém theo hinh anh phuong, chiéu cua luc tac

dung qua d6 ngudi dung c6 thé nhap chinh xéac nhitng di liéu ma phan mém can c6

dé dua ra két qua chinh xac.

Chuong trinh dugc thiét ké tinh toan cho 5 coc, véi cac phuong an diéu

chinh hudng cua dai mong phu hop véi diéu kién mong cong trinh.




6. Tai trong tac dung

Tai trong ( kN-m) Hx Hy M Mx My
Tinh todn 125 67.31 113759 6.546 -1.00%
Titu chuin 2,26 61.96 101452 3,020 -0.844

Hinh 2.9: Nhap tai trong tac dung tinh cho 1 truong hop tai trong.

Story Paint Load FX FY

X

MY

MZ

Xoa Dir Liéu

Trang Cha

Hwiéng Din

Hinh 2.10: Nhap tai trong tac dung tinh cho toan b tai trong xuat ra tir Etabs.

C6 hai su lya chon cho nguoi dung:

- Néu nguoi ding mudn thiét ké cho méng véi mot truong hop tai trong thi co thé

nhap tai trong vao khung sé “6. Tai Trong Tac Dung” vao phan mém nhu “Hinh

2.9”.

- Hoic nguoi sir dung co cac truong hop tai trong cua nhidéu méng va mudn thiét

ké mong coc cho toan bo cdng trinh thi nhap tai trong vao phan mém nhu “Hinh

2.10”.




KET QUA
Kidm tra st chiu tii coc Kidm trz cuime do dit nén Kidm tra lin Kitm tra xuvén thing Thip ( :)
ch T6 Hi max E= . max . min t Ra muvin thi 3ne Bld Wyvdn thine 45° EHE
= SR P P o [ % L% ] % | Check] 5 8 cm | Check [T s COUE DU Xuyén g 43! ek = -
(N) () Nm | KN | N | ENmT Py | Pa Pe | Pa Phuong X | Phuong ¥
11 ULS1&3L31 302 23 oK 383 142 264 11435 0K 0.60 oK 1288 1949 0 oK oK 3,03 976
11 ULS2 & 3L32 288 179 oK 343 133 248 11435 0K 024 oK 933 1949 0 oK oK 6.00 7.00
11  ULS3 & SLS3 302 193 OK 342 158 250 1145 oK 0.47 OK 289 1949 0 OK OK 6.22 743
11  ULS4 & SL34 346 133 oK 389 113 231 11435 0K 047 oK Ga9 1949 0 oK oK 6.26 3359
11  ULS5 & 3L35 238 224 oK 296 198 247 11435 0K 023 oK 24 1949 0 oK oK 3,83 3,86
11  ULS6 & SL36 378 238 oK 381 141 261 11435 0K 0,37 oK 1231 1949 0 oK oK 7,17 9.30
11  ULS7 & 3LS7 393 245 oK 383 141 263 11435 0K 0.60 oK 279 1949 0 oK oK .00 971
11  ULSS & SLS8 432 212 Not OK 422 105 264 11435 0K 0.60 oK 1289 1949 0 oK oK 3.05 10,73
11  ULS9 & SL39 333 278 oK 339 182 261 11435 0K 0,37 oK 221 1949 0 oK oK 7,61 328
N A 5 4t - N A gt A Y
Hinh 2.11: Két qua tinh toan cho toan b tai trong nhap vao.
[ Strc chju tai (SCT)
Nhap: H®6 so dia chat,
Kich thudc dai,coc
Thudc tinh coc,
Thudc tinh vat liéu
v v
SCT theo vat liéu SCT dat nén theo chi tiéu cudong do SCT theo d4t nén
] Suc chéng mili coc qp tra (g, phu thudc
v By = (v, xDy) +7, XEJ ge= (vixl) vao dd sdu mii va trang thai dat tai mii
A=A —A" coc). Tra bang A1 /TCVN205:1998.
i e !’ v
| . _
A=l =lxv) o |f =8, % (1-5ing,)WOCR xtgg+c, |Up =CXNe+a*xN, +yxdxN,
\ 4
l Ma sat bén coc fsi (phu thudc vao do sau va
U=nx2R A d? trang thai cua ting 16p dat). Tra bang A2 /
v p ST, TCVN205:1998
) u=4xd
¢ =1.028—-0.0000288x 1" —0.0016 x A ‘ l A, =dxd
\ 4

Q. = ux Y (f, x1,) \ Q°=m.g,A, +uym,f,l

Y

A,

.. Q :
Qu =0x (R, xA +R xA,) QachI% +FSp Qams:E‘
S P tc
A 4
) K. —12-1.4
> Q, = MiN(Quy: Qs Qur) :

FS=2:3; FS,=15:2; FS,=2+3
OCR =1

So d6 2.1; Tinh toan sic chiu tai nén dat.

S4 lieu: Hb so dia chat, kich thuée dai coc, thudc tinh coc, thugc tinh vat liéu.



/ Kiém tra tai trong tac \
dung 1én coc

N

v

J

/ Nhép tai trong tinh toan tir etaps:
Ntt, Mxtt, Mytt, Hxtt, Hytt
/ Ntc, Mxtc, Mytc, Hxtc, Hytc

A\

4

Tai trong tac dung |én day dai:
NG = N" +1.1x (F, xyx (D, - h) + F, x 25 h)
ME = M -H® xh
MY, = M+ HE xh

N

A

p—_4d

p

2V

Tai trong tac dung |én dau coc:
tt
A dy M,

tt
|y|—zx

<[

Tang kich
thudc hoac
s6 luvgng coc

/ Kiém tra 6n dinh cua kho\
\\ mong quy udc /

So db 2.2: Kiém tra tai trong tac dung 1én dau coc

S6 liéu: Tai trong xuat ra tir phan mém két cau Etabs, sirc chiu tai.



ﬂ/Kié’m tra &n dinh ctia khéi méng quy u‘@

|

Go6c ma sat trung binh:

A P S < Kich thudc mong khoi udc:
- X,Y: Khoang cach gilra hai mép ngoai ' SIONE KNSLGRYHOS

A

| ¢
cot bién theo phuong x, y § By =Y +2xl;x tan(le)
- Ic: chiéu dai doan coc ndm trong dat. |
-m1, m2, Ktc=1 3

D xy =0, :ZYiXhi

- %
Lo, =X+2x], xtan(T‘b)

Fqu = Bququu

Y

0.25x7 P4 _ 7 cotang Ngu'“ = N+ Mgy
A:‘:““‘;'B:1+ : 7 P= t = Mot = M + H, " (h+31)
cotang+p—= cotang+p—= cotang + ¢~ Myqe'= M, + H,x(he31)
Tai trong tiéu chudn duédi khéi moéng quy wdc tai mi Tinh phan lyc dudi khéi méng quy uéc:
. tc tc tc
c;c. M, XM, (AxB +BxD; xy" +c¢ D) oS =—Nqu + GXquu + GXMyqu
=——X X X X X X max,min - 2 - 2
tc . qu Y ¢ XY Fqu Bqu X Lqu Bqu X Lqu

P <R
dung th tc sai ” —
- ’ T
Kiém tra lan pl;cax <12xR, ang tl’et dién
mong
tc
P20

So d6 2.3: Kiém tra on dinh khoi mong quy uéc.

S6 lieu: Ho so dia chat, tai trong tinh toén.



Q(ié’m tra lin nhdm coc>

\ 4
. Chia nén dat:

"'h; = [0.4%0.6]xBg,

v
Ap Iuc gay lun:
NtC
_ qu * *
I:)gl - F - Df Xy
qu
Gy = k, x |:,gI — I?f*: Il<hoéng cach tlr mat
idat dén mii coc. ‘
\ 4 1 Lau
Ung sudt do trong lugng ban than | ke
g * * i Z;
CTvi:(Dfx'Y)"i'inZi - B
P, =0, y Pui=> €1 (bj'émg quan hé
nén lun e-p)
! —
P, =P, +o, y| P2i=>ez (bang quan hé
nén lun e-p)

¢—l

\ 4
1 . e -e.
6, <—0C, » S=)S =) L _“2ixh
o] 5 Vi Z i Z 1+eli i
Tang kich Kiém tra

thudc mong xuyén thing

So dd 2.4: Kiém tra lan.



—0/ Kiém tra xuyén thing
v \ 4
Xuyén thang cudng birc Xuyén thung géc 45°

Khéng can

f kiém tra

xuyén thang

ch = atRbtUmhotan(pl T6ng lyc nam ngoai thap xuyén thing

A 4

Pe = z Pi“
v

Kha ndng chdng cét cla bé tong

P,=0.75xR, x(2xb,+2xh +4xh,)xh,

Tang kich thudc
kh&i méng

Thiét k& thép hai phwong:
A M
0.9xR, xh,
M = Z(Pi(net) X r|)

o, =1(béténg nang), a, =0.85(bétdng hat nhd), a, =0.8( bétdng nhe).
X,Y: khoang cach hai mép cua hai coc bién.

2 P": Tong lwc ndm ngoai day thap xuyén thing.

C: : Khodng cach tir coc d€n mép cét.

So d6 2.5: Kiém tra xuyén thang.



( Bétdau

Y

Nhap: HO so dia chét,
Kich thudce dai,coc
Thudc tinh coc,
Thudc tinh vat liéu

A

Nhap tai trong tinh toan tir
etaps:

N LS MY HLE
NE, M, Mytcl H,®, Hytc

\ 4

Tang kich
thudc mong,

Chiéu sau dit mong;

h,>h,;

2Hlt
yx B,

. =0.7x tan(45° —g)

s6 lwgng coc.

A

—

v
Tinh sttc chiu tai:

Qa = min(QavI 2 Qacd ! Qams)

Tai trong tac dung 1én dAu coc:
| N N
P =

. Zy. Iyl+z ;

x|

6><MtC

Xqu

tc
N tc

< m, x(Aquuxy+B><D:xy*+C><D)

6><Mtc

yqu

2
Bqu X Lqu

qu

Bq

2
u><Lqu

$=25 Z“

Kiém tra Iin khéi m(’)ng'

2ixh>

iBmtra xuyén thing—

PX‘ S PCX

Thiét ké thép hai phuong:
M

s =

Tang kich
thudc moéng,
s6 lugng coc.

.| Botrivave

0.9xR, xh,
M= Z(Pi(net) 1)

So dd 2.6: So d6 tong quét phan mém.

" két cdu mong.




CHUONG 3: PHAN MEM TIiNH TOAN.

3.1 THIET KE MONG 4 CQC.
Dt liéu bai toan:
- H0 so khao sat dia chat: Truong tiéu hoc Go Vap.

0.000

- 86t An cat mau xam den xam nau. y= 18 kN/m2

500

Faa
- Sét pha Ian sbi san, mau ndu do, xdm Df:2.000
7 /\nau, trang théi dgo ciing. ﬁ
) v=18.89 kKNIm3, = 9.46 kN/m3,
¢=11.833 do,c = 19.9 kN/m2 , IL = 0.37 %.ooo

5.300

4800

={ /- cat pha mau xam trang, trang thai déo.
3le ye=19.41 KN/m3, ye= 9.85kN/m3,
N @=19.15d0, ¢ = 5.3 kN/m2 , IL = 0.7 ﬂ
- c4t hat nhd, dén trung, mau xam tréng,
~~1xam hdng, trang thai chat vira.
8 2o o= 19.97 kKN/m3, ya= 10.3, kN/m3,
3 ~ 19=29d0, ¢ = 4.2 kN/m2, ¢@ hat: min.

Hinh 3.1: Mat cét dja chat céng trinh.

3.1.1 Tinh Toan Sirc Chiju Tai Cuaa Coc.
Chon céc thdng sb thiét ké:
- Chon chiéu sau dit mong: D, =2m
- Dua vao chi s6 SPT chon chiéu sau dat coc: ey = 17.5 m.
- Chon tiét dién coc: 250x250.
- Chon vat liéu bé tong cuong do B20.
- Chon thép 4¢16.
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- Muc nudc ngam 6n dinh & d6 sau 3m.

3.1.1.1 Tinh Swc Chiju T4i Ciia Coc Theo Vat Ligu (Theo TCVN 205:1998) [1]

Cong thuc: Q,, =ox (R, xA, +R xA,)

avl

Trong do:
Ry: Cuong do chiu nén cho phép cua bé tong; R,= 11.5 (MPa) =115 daN/cm?

Rs: Cudng do chiu nén cho phép cua thép Alll; Re= 365 (MPa) =3650 daN/cm?
A,: Dién tich phan bé tong trong tiét dién ngang coc.
A, =A, ~A, =625 — 8042 = 616.958 cm’
A,: Dién tich tiét di¢n ngang coc.
Coc vudng: A, = d* = 0.25° =0.0625 m* = 625 cm’.
Ag: Dién tich cét thép s dung 4916; A= 8.042 cm?.
@ : Hé s6 xét anh huong ctia uén doc (Phu thude vao do manh A caa coc).
Coc vudng va coc tron:
¢=1.028—-0.0000288x 2> —0.0016 x A
Heé sb: v = 0.7 (Phu thudc vao lién két gitra dau va miii coc vao cét chat)
Chiéu dai coc: I =15.5m=> l,=Ix v =15.5x 0.7 =10.85m

Do manh coc: A= |—° = 1085 =43.4
d 025

¢ =1.028-0.0000288 x 43.4% —0.0016 x 43.4 = 0.90431

Vay strc chiu tai coc theo vat ligu:
Qav= 0.90431%(115x616.958 + 3650%8.042) = 90705 daN = 907.05 kN

Hé =6 lam vidc cia coc: mr 1

Hé s6 an toan miii coc: Fsp 2,5

Hé s6 an toan than coc: Fss 2

Hé s6 an toan nhém coc: Kte 1.4

S.L'r_c chiu tai theo vat idu (kN) 007,06 _-'_'j
Strc chiu tai theo cor Iy cia dat (KN 570,00

Sirc chiu tai theo mii coc (KN) 404,13

Hinh 3.2: Két qua tinh tir phan mém SCT theo vat liéu.
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3.1.1.2 Scc Chiu Tai Coc Theo Chi Tiéu Cwong Po (Phu luc B TCVN
205:1998) [1]

- Stre chiu tai cyc han cua coc: Q= Qs+ Q,
Trong do:

Qs: Thanh phan chiju tai do ma sat.

Q,: Thanh phan chju mii.

Q

- Strc chiu tai coc cho phép: Q, = F—g

Thanh phan chiu tai do ma sat: Q, =ux>_(f, xI,)
Trong do :
u: Chu vi tiét dién ngang coc.
li: Chiéu dai doan coc trong 16p dat i.
fsi: Ma sat don vi trung binh doan coc trong 16p dat i.
fy =0, xtge, +c,
Koi: Hé s6 ap luc ngang cua dat & trang thdi tinh; K = (1-sing,)x+OCR
c,,: Ung suat c6 hiéu do trong lwong ban than tai diém tinh fy; o, =K Xo,,
Pi-% - Goc ma sat trong va luc dinh 16p dat i.
=f, =0, %(1-sing,)xvOCR xtge +c,
OCR : Ty s6 do cb két trudc (OCR=1).
Luc ma sat don vi cho 16p 1: L=5.3m v&i: y=18 kN/m>; y°= 9.46 kN/m®.

Lép trén myc nudc ngam 1m:

1x18.89

8 =¥, %Dy +Y1XI51:(0-5><18+1.5><18.89)+ =46.78kN/m”

f, =08, x(1-sing )x+OCR x tagp +c, = 46.78 % (1-sin11°50") x tan11°50' +19.9
= 27.69kN / m?
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Lép dat dudi muce nuée ngam 2.3m:

23x946 _ 0 104 kN / m?

8, =7, xD; +yl><|51=(O.5><18+1.5><18.89)+1><18.89+
f. =8, x(1-sing ) xJOCR x tagp+c, =67.104x (1-sin11°50") x tan11°50' +19.9 = 31.076 kN / m?
Luc ma sat don vi cho 16p thr 2: L= 1.7 m.

5, = y,xD; +7,x1, +7, x%= (0.5x18+1.5><18.89)+1><18.89+2.3><9.46+9.85><%= 86.3555 kN / m?

f., =08, x(1-sing ) x/OCR xtagp+c, =86.3555%(1-sin19°9") x tan19°9'+5.3 = 25.450 kKN / m*
Luc ma sat don vi cho I6p thtr 3: L=10.5m

§ =y, xD, +y,x1, +y,x1, +y3><|53= 0.5><18+1.5><18.89+1><18.89+2.3><9.46+1.7><9.85+10.26><107'5

= 148593 kN /m?
Thanh phan chiu tai do ma sat: Q, =ux>_(f, x1,)

=>Q = 4%0.25%( 1x27.69+2.3%x31.076 +1.7x25.450+10.5%46.642 ) = 632.1708 kN
Thanh phan chiu miii cia coc: Q,= A, X .
Trong do:
A,: Dién tich tiét dién ngang coc; A, = 0.0625 m?
Qp: Strc chiu mui don vi
Theo TCVN: ¢, =cxN_ +gqxN_  +yxdxN,
Theo Terzaghi: g, =1.3xcxN_+qxN, +0.4xyxdxN,

V6i o= 29°1", tra bangl.22 (Vesic 1973) trang 67, sich “Né&n Méng - Chau Ngoc
An” [3].
N, =16.473
® =291 =N, =27.898
N, =19.391

q: Ung suit c6 hiéu do trong lwong ban than dit nén gay ra tai miii coc.
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0= (0.5x18+1.5x18.89) +1x18.80 + 2.3x9.46 +1.7x 9.85+10.5x10.26) = 202.458 kN / m’
q, = 4.2x 27.898 + 202.458 x16.473+10.26 x 0.25x19.391 = 3502kN / m’

Thanh phan chiju miii ctia coc: Q,= 0.0625x3502= 218.875 kN

Véi he s an toan Fs,=(1.5+2)vaFs,=(2+3)

Q. Q, 6321708 218.875

Q, =403.64kN
FS, FS, 2

Hé s6 1am vige cia coc: mr 1
Hé s6 an toan miii coc: Fsp 2.5
Hé s6 an toan thin coc: Fss 2
Hé sé an toan nhém coc: Ktc 1.4
Sirc chiu tai theo vat héu (KN) 007,06
Sitc chiu tafi theo co ¥ cia dat (KN 570,00
(S chm ta theo dat nén (kN) 404,13 Y

Hinh 3.3: Két qua tinh tay st chiu tai theo dat nén.

3.1.1.3 Sitc Chiu Tai Theo Co Ly Ciia Pat (Phwong Phap Thong Ke).

Strc chiu tai cia coc dong ép:

tc —
Q"= mRquXAp+UXmei x|,

Chiéu sau mili coc: 1 = 17.5 m (Poan ngam vao dai 0.5 m)

z=17.5m
= =305(T/m?) (Tra bang 3.20/240) [3
% {cat, chat vua:>qp ( ) (Tra bang )3l

f e {IZ Tra bang 3.21/240

L
m,, mg : Tra bang 3.19/239

Chia I6p dat ma coc di qua thanh nhiing 16p phan té day 2m.

Lop (rITI1) (é') Trang thai (d6 sét B). fy my fgxme xL;
1 2.5 0.37 2.585 1 2.585
1 2 4 0.37 3.03 1 6.06
0.3 5.15 0.37 3.26 1 0.978
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2 1.7 6.15 0.7 1 1 1.7
2 8 Cat nho, chat vira 4.4 1 8.8
2 10 Cét nho, chat vira 4.6 1 9.2
3 2 12 Cét nho, chat vira 4.8 1 9.6
2 14 Cat nho, chat vira 5 1 10
2 16 Cét nho, chat vira 5.2 1 104
0.5 17.25 Cat nho, chat vira 5.325 1 2.6625
> faoxm, xL 61.9855
Q® =m xq,xA, tux Y mgxfyxl,
=1x305%0.0625+4x0.25x61.9855=81.048 T
Strc chiu tai cho phép cua coc dira vao phuong phéap théng ké.
tc
Q, = QL = 81.048 =57.891T =578.91 kN
K* 14
Hé s6 lam viéc cia coc: mr 1
Hé s6 an toan miii coc: Fsp 2,5
Hé s6 an toan thin coc: Fss 2
Hé s6 an toan nhém coc: Ktc 1.4
Strc chiu tai theo vat héu (KN) 007,00
{_‘E'E: chiu tail theo co' Iv cia dat (kKN 570,00 _")
Sirc chiu tai theo dat nén (KN) 404,13

Hinh 3.4: Két qua tinh tay stc chiu tai theo co 1y.

Strc chiu tai cho phép cua coc:

Q, =min (Q,,: Q. .; Q._,) = min (907.06; 579.00; 404.13) = 404.13 kN,

3.1.2 Kiém Tra Va Thiét Ké Thép Pai Coc.

Tai trong tinh toan tiéu chuan trong phan mém:
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Tai trong Hx(KN) Hy(kN) N(kN) Mx(KNm) My(KNm)
Tinh toan 2.25 67.31 1137.59 6.546 -1.005
Tiéu chuin 2.26 61.96 1014.52 3.929 -0.844
Duya vao 5 cadp ndi lyc tim so bd coc cho dai:
Ntt
npl = k X —
So bd chon ny =4 coc.
Chon b tri 4 coc cho dai méng.
So d6 b tri coc:
b
S |
077 077
“iid I Ccd
| czz2 |300] £27n
= | D2
o
so0d 750  |goo
" 1350

Hinh3.5: So dd bé tri coc.

Kiém tra strc chiu tai coc don va nhom coc

Chiéu cao dai coc h chon: h=0.7 m

Chuyén toan bo luc vé trong tam day mong, toa do coc:

- Coc 1 vacoc4: Xy=X4=0.375 (m).

- Coc2vacoc 3: X, =X3=—0.375 (m).

= Vay 2x? = 0.5625 (m?)
TN = 1.1x[(Ds — h)xyxBxL + 25xhxBxL)] + N".
Max' = M%- H," x h.
Mdytt: Mtty+ tht x h.
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Luc tac dung 1én déu coc.
Ng . Mg M

P="" IyI_ZX

x|

Zy.

Trong do:

1.1: Heé sb vuot tai d6i voi tai trong tinh toan.

h: Chiéu cao dai moéng.

BxL: Dién tich dai mong.
Ng=1.1x[(0.5%18+0.8%18.89)x1.35%1.35+25%0.7%1.35x1.35)] +1137.59=1221 kN

=6.546 — 67.31 x 0.7 = —40.571 KN.m
Mg, "= —1.005 + 2.25 x 0.7 = 0.57 kKNm .

1221 AOSTL o o 05T 578 5KN
4 05625 0.5625
_ 1221 —40.571XI 375/ 0.57 x[0.375| = 277.8kN
4 05625 0.5625
1221 A0STL 1 oy O 57 - *[0.375|= 331.9kN
4 05625
1221 40571 15 375) 0 57 < x[0.375 = 332.7kN

‘T4 05625
Kiém tra stc chiu tai coc don:

P™ <Q, P™ =332.7<Q, =404kN
{Pm‘” >0 - {Pmi“ =277.8>0
= Thoéa man diéu kién chiu luc.
Kiém tra 6n dinh cua khéi méng quy wde dudi miii coc.
Xac dinh khéi méng quy uéc.

GOc ma sat trong trung binh:

o<l +@,x1, +@,x1, _Z(Pixh

l,+1,+1, >,

Py =
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 3.3x11°50'+1.7x19°9'+10.5x 291"

Py =24°1634.06" =0.423rad
3.3+1.7+10.5

Dién tich kh6i mong quy udc:

w —4.203m

)
By, :Y+2><Ixtg(Ttbj:1+2x(l7.5—2)x

=4.293m

Lo, =X+2><|xtg(%)=1+2x(17.5—2)xw

Trong luong khdi mong quy uée (M)
Mqu = Mda"it + MBTdai, coc

Mg;=(0.5%18+0.8x18.89)x4.293%+0.7x18.89x(4.293%-1.35%)+
+[(1%18.89+2.3x9.46+1.7x9.85+10.5x10.3)x(4.293%-4x0.25%)]

=3673.73 kKN.m
MaTaai, coc = 25%0.7x1.35% + 4x25x15.5x0.25% = 128.77 KN.m

= Mg, = 3673.73 + 128.77 = 3803 KN.m
Kiém tra diéu kién 6n dinh dat nén dudi ddy khdi mong quy ude.

tc
th < R tc

on, <12xR,

max —

tc
G.n20

Tong hop lyc tai trong tdm khéi mong quy udc.
Ngu'® = Mgy + N = 3803 + 1014.52 = 4817.5 kN
Mg = 3.929-61.96 x (0.7+15.5) =-999.823 kN.m.
Mg = -0.844 + 2.26 x (0.7+15.5) = 35.768 kN.m.

o 48175 6x(—999.823) N 6x35.768
Y4293 4.293x4.293  4.293x4.293°

o _ 48175 6x (-999.823)  6x35.768
274293 4293 x4.293 4.293x4.293°

o _48175 6x(-999.823)  6x35.768
3742038 4.2932x4.293 4.293x4.293

=188.3 KN/ m?

=182.8kN/m’

=334.5 kN /m?



o 48175 6x(-999.823) 6x35.768 _ 4a9 o/

%4 74203 4.203 2
. 203°%4.293 ' 4.293x4.293

Strc chiu tai tiéu chuan cua dat nén dudi ddy mong:

R ——mllzmz ><(A><Bqu Xy + Bx D:xy*+C>< D)

tc
tc

Trong do: A=—222X% _.g_gy T . p_ Txcotne

T T T
cotanp + (p—E Cotan(p+(p—5 cotang + (P_E

A =1.0622; B=5.2488; D=7.6651

Df xy" = 0.5x18+1.5x18.89+1x18.89+ 2.3x9.46+1.7x9.85+10.5x10.3= 202.878
kN/m?

= R, =1.0622x4.293x10.3+5.2488x 202.878 + 4.2 x 7.6651 =1144kN / m*

ol =261.4<1144 kKN /m?
, . t _ 2 .
Kiém tra 6n dinh; | Cmax = 339.9<372.8kN/m" _, Thoa man dieu kién chiu luc
or =182.8>0

min

Kiém tra Iin khéi méng quy woc: og = oy — Df Xy = 261.4 - 202.878 = 58.52
kN/m?.



C(;géu SBaéu Syi )z (m) k.. Ogil Pii Pai o o si(m)
(h?)’ 7 KN/m? | D, | b o | (KN/m?) | (KN/m?) | (KN/m?) 1 ai i
(m)
1 05 | 20802 | 1 | 012 | 0991 | 579 208.028 265 056 | 0555 | 0.0032
1 15 | 21832 | 1 | 035 | 0.848 | 496 218328 | 267.9 | 0559 | 0555 | 0.0026
S=18; 0.0058

s=>s = Zell;;ee”x h, =0.58cm <[s] = 8cm
li

Kiém tra xuyén thung cudng birc va xuyén thung mat nghiéng goc 45°
biéu kien xuyén thung mat nghiéng goc 45°:

h +2xh >X

=> Khong can kiém tra xuyén thung.
b, +2xh >Y 8 Y 8

N&mmumuh@{

=> Vay thoa diéu kién xuyén thung.

N 04+4+2x055=152>1
03+2x0.55=142>1

Luu y: Trong phan mém, néu thoa diéu kién xuyén thung thi gia tri Py, va Pey duoc
quy vé bang 0 (P4=0; P.=0).
Xuyén thing cudng bic:
P.<P,=0a xR, xU_xh_ xtang,
Trong do:
Pyt: Luc gay xuyén thung.
oy = 0.75.
U : Chu vi trung binh hai ddy thap xuyén thing.
Un,=03+075+0.3+0.75=2.1m
he= 0.7 — 0.15 = 0.55 m

Tinh tan ;: Didu kién 1<tang, = % <25

t

Cy: Khoang céach tir mép coc dén mép cot.




1<tang, = % <25=tanp, =2.5

P, <P, =0a,xR, xU_xh xtang, =0.75x900x2.1x0.55x 2.5 =1949.1kN

Py =XP; = 278.5 +277.8 + 331.9 + 332.7 = 1221 kN

= Thoa mén diéu kién xuyén thing.

KET QUA
Hidm trz stic chiu t3i coc Z{i;;mu'a:u':'n!i'g 3t nén Kiém trz lin Kiém trz suvén thing o
cot TaHp B T B e g, Rz i uvin thing cudng bt Nyvin thing 43° -l
¢ = S =R Check et Zne %o -4 Check:8 < § emi Check - poneeenas Ku}.—nlthun: -4 Check = =
() & () W | N | N | N : Py | Px P B By Phuong X1 Phuong ¥
1 ToHop 1 333 278 0K 340 183 261 1145 OK 038 OK 1221 1949 0 0K OK 74l 828

Hinh 3.6: Két qua tinh toan ctia phan mém.

Tinh thép cho dai moéng, tinh theo 2 phuong:

Y
' v
S l 5
1® r//f/? | eoon £,
— 'i» : 4 s
A
Qle A NSNS S VNN
L0 L ———- —
B~ I : X
30 >~
l///7' Ll///"
-~
= | 2T
(90]
300[ 525 225[275
T 1325

Hinh 3.7: Tinh thép theo hai phuong x, y.
Thanh thép s6 1: Tinh theo phuong canh dai

Moment tai mat cit ngam 1-1: M, => (P, XT,)
Myq = (P1+ Ps) X 1= (278.5 + 332.7) x 0.225 = 137.5 kKNm.

r,=0.375-0.5x0.3=0.225m
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Dién tich cdt thép:

Ao My 137.5
®0.9xR xh, 0.9x365000x0.55

=7.61x10"m* = 7.61cm’
Trong d6: h,=h-a=0.7 - 0.15 = 0.55 m (a=15cm)

Thanh thép s 2: Tinh theo phuwong canh ngin

Moment tai mat cat ngam 2-2: M,_, = > (P, XT)

My, = (Ps + Pg) X = (331.9 + 332.7) x 0.225 = 149.5 kN.m
r;=0.375-0.5x0.3=0.225m

Dién tich cbt thép:

A My 1495
2 09xR,xh, 0.9x365000x0.55

=8.27x10*m* =8.27cm’

3.2 DANH GIA CHUONG TRINH.

Pé tai da xdy dung chuong trinh tinh toan moéng coc bang ngdn ngit VBA c6
thé dua vao sir dung dé giai quyét cac bai toan mong coc nhanh chéng, chinh xac.

Chuong trinh sir dung cac tiéu chuan thiét ké trong nuéc: TCVN 205:1998;
TCVN 356:2005.

Chuong trinh viét trén nén tang Excel nén giao tiép voi ngudi dung kha than
thién va truc quan.

Viéc nhap dir liéu kha thuan tién, cé hinh anh minh hoa giup nhap dir liéu
chinh x4ac hon, dac biét c6 thé nhan dit liéu tir cac phan mém phan tich noi luc.

Béo cao két qua rd rang, dé quan ly.

3.3 HUONG PHAT TRIEN CUA DE TAI.
Can tich hop chirc nang xuat ban vé két cau mong coc di keém.
Can phét trién tinh toan cho mong cd nhiéu coc b tri bat ki.
Can tinh va so sanh nhiéu tiéu chuan khac nhau.

Phét trién tinh toan thém cho tat ca cac loai mong cong trinh.
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