Do An Tot Nghiép Thuyét Minh
GVHD : PGS.TS PHAN DUY PHAP Thiét Ké Ky Thudt

Phan I1
Thiét ké k¥ thuat

SRR ARG R R R ARG R LR

SVTH : NGUYEN TIEN TRUNG  LOP XD 903 122
MSV : 091393



Do An Tot Nghiép Thuyét Minh
GVHD : PGS.TS PHAN DUY PHAP Thiét Ké Ky Thudt

SVTH : NGUYEN TIEN TRUNG  LOP XD 903 123
MSV : 091393



Do An Tot Nghiép Thuyét Minh
GVHD : PGS.TS PHAN DUY PHAP Thiét Ké Ky Thudt

V. TINH TOAN TRU CAU
V.1 KiCH THUGC HINH HOC CUA TRU.
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V.2 TAI TRONG VA CAC TO HOP TAI TRONG.
1. S¢'liéu tinh todn :
Bétong tru 3004, f°c = 30 Mpa.

Thép CIII, fy = 400 Mpa.
Duong kinh thanh c6t thép D = 25 mm.

Cao do dinh tru: +77.5 m
Cao do dinh moéng : +68. m
Cao do ddy mong : +66m
Muc nudc cao nhat : +76.5 m
Muc nudc thap nhat : +71.0 m
Muc nuéc thong thuyén : +73.0 m

2. Xdc dinh luc tdac dung vao tru
Trong pham vi d6 an, phan tinh todn truc cau xem xét dén céc loai tai trong sau:

Tai trong két ciu phan trén DCl1

Tai trong 16p pht mat cau DW

Tai trong lan can DB

Tai trong ban than tru DC
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Tai trong hoat tai xe thiét k& LL
Tai trong bo hanh PL
Luc xung kich IM
Luc ham xe BR
Tai trong gi6 WS
Luc va tau Cv
Ap luc nuée WA
T6 hop tai trong

T6 hop tai trong xem xét dén cdc t6 hop tai trong vdi cdc hé s6 tai trong sau:

He so tai trong y;
TTGH
Ve YL Ver>VpL 7 pw Ywa Yws Ywi Vev
Cuong do I 1.25 1.75 1.50 1.00
Str dung 1.00 1.00 1.00 1.00 0.30 1.00

V.3 XAC PINH CAC TAI TRONG TAC DUNG LEN TRU
1) Tinh tai:

Tinh tai tdc dung Ién tru 6 thé chia riéng thanh céc tai trong nhu sau:
a) Tinh tdi phan 1 :
Tinh tai nhip phan 1 bao gom trong lugng ban than cua toan bo két nhip dam. (DC1)
Gia tri nay ta 1dy két qua xuat tr MIDAS (reaction) tai vi tri tru.
Np; =15686.21 KN
b) Tinh tdi phdn 2:
Tinh tai nhip phan 2 bao gom toan bo trong lugng ban than cua cac 16p phu mat cau, lan can,
cling nhu mot so thiét bi, cong trinh phuc vu trén cau. (DW va DB)
Npw =2148.94 KN
Ny =845.839 KN
¢) Tinh tdi ban thdn tru DC:
Bao gom toan bo tai trong ban than cta két ciu tru ciing nhu clia bé méng.
Cong thitc xdc dinh: P, =V, y;
Trong do:
+ P, : tai trong ban than thanh phan thi i cla tru
+V, : thé tich khai thanh phan thit i clia tru
+7;: trong luong riéng tuong ing thanh phan thi i.

Bdng tinh tinh tdi cdc thanh phan tru

. Luc tac dung (KN
The tich Trong lugng — g ( - ) ~
STT Hang muc 3 Tai dinh Tai day
(m”) (KN) o N
bé méng B¢ moéng
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1 Bé tru 176 4224 0 4224
2 Than tru 105.12 2522.88 2522.88 2522.88
3 D4 ke g6i cau 0.784 18.816 18.816 18.816
Téng cong DC 281.9 6765.696 2541.696 6765.696

2) Hoat tai

a) Theo phuong doc cau

Hoat tai tac dung lén tru

Gom :
- Téi trong nguoi: q,,= 0.3x1.5 = 0.45 KN/m’
- Hoat tai xe HL93
Dé tinh to4n phan luc tai goi ta chay MIDAS va 14y gid tri Reaction tai g6i ma ta dang xét.
SO IAN thIBL KE ..ottt ettt et et b e b e b e besseeseeseesnensenes n=2
+ Gia tri hoat tai xe HL93 trén dinh tri ©....cccevvevevienieeeeeeeeeeieesieeeee N;; =3038.14 KN
4+ GIa tr] tA1 trONZ NEUOT T.evveeuieiieiieieientenieeieeie ettt ettt eaeeens N,.. =428.91 KN
+ Téng tai tac dung 1én tru do hoat tai : .......cceeeveveveeeeerererieeeeeereeens N = 3467.047 KN
b) Theo phuong ngang cau
1250
_,
K
0. 150 , 25
Z

Z P
0.3KN/M2 & .

Trong tam ctia xe cach tim cau la : 1.05 m, trong tdm cua tai trong lan cdch tim cau 1a 0.9 m
Trong tam cua hoat tai cach tim cau 1a

4x725%x1.05+3.1x5.7x0.9
=1.04 m.
4x725+3.1x5.7
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Trong tam tai trong ngudi cach tim cau la : 4.75

3) Tai trong ham xe(BR):

- Duoc 14y theo diéu 3.6.4 (22TCN 272-05)

- Luc ham xe duoc truyén tir két cau trén xudng tru qua goi do. Tuy theo timg loai g6i ciu va
dang lién két ma ti 1 truyén cua luc ngang xudng tru khac nhau.Do céc tai liéu tra citu khong cé
ghi chép vé ti 1é anh hudng cla luc ngang xu6ng tru nén khi tinh toan, 1ay ti 1é truyén bang
100%.

- Luc ham duoc 14y bing 25% trong luong clia céc truc xe tai hay xe hai truc thiét k€ cho méi
lan dugc dat trong tit ca céc lan thiét k& dugc chat tai theo diéu 3.6.1.1.1 va coi nhu di cing mot
chiéu. Céc luc nay dugc coi nhu tic dung theo chiéu ndm ngang céch phia trén mat duong
1800mm theo ca hai chiéu doc dé gay ra hiéu ung luc 16n nhat. Tat ca céc lan thiét k& phai dugc
chét tai dong thoi doi véi cau va coi nhu di cing mot chiéu trong tuong lai.

- Phai 4p dung hé s6 lan quy dinh trong diéu 3.6.1.1.2
- Vay luc ham xe ndm ngang céch phia trén mat dudng : hg, = 1.8m
- Luc ham xe : BR = 0.25x2x(35+145+145) = 162.5 (KN)

Két qua tinh todn nhu sau:

Tiét dién Chan tru Bé moéng
h(m) 14.5 16.5
H, 162.5 162.5

M, 2,356.25 2681.25

4) Luc va tau (CV)

— 500.0 100.0

1100.0 %

L 14117 A AU 181

Vi tri dat luc va

- Theo nhiém vu thiét k&, cdp duong song : cap III

- Theo quy trinh 22TCN — 272-05 ( diéu 3.14) va dua vao cip song, tra bang 3.14.2-1 dé c6 tai
trong tau thiét k&. Loai tau tu hanh 300DWT

- Tra van toc tau thiét k€ theo bang (3.14.3-1): V =2.5+Vs = 2.5+1.4 = 3.9 m/s.
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Theo 3.14.11.1, d€ tinh 6n dinh téng thé, luc va thiét k& dugc coi 1a mot luc tap trung tic dung
lén két cau phan dudi & mitc nudc cao trung binh hing nam.Gid tri cia luc ndy theo phuong thing
g6c véi tru 14y 100% Ps, v6i phuong ngang tru 14y 50% P.. Trong d6 , P, tinh bang cong thic :

P, =1.2x10°V VDWT
trong do :
- P, :1laluc va tinh tuong duong (N)
- DWT : la tan tai trong cta tau.(Mg)
- V :lavan toc va tau. (m/s)

Tiét dién Chéan tru Bé méng
h(m) 8 10

H, 8105.998 8105.998

H, 4052.999 4052.999

M, 64847.984 81059.98

M, 3242.992 40529.99

5) Tai trong gi6 (WL,WS)
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Mo phong tdi trong gio tdc dong lén cong trinh
Theo diéu 3.8.1.1 quy trinh 22TCN-272-05
Toc do gid thiét k€ V phai duoc xac dinh theo cong thic:
V=V,..S

Trong d6:

V5;: Vung tinh gi6 theo TCVN 2737 — 1995 1a vung III - toc do gi6 1ay V=53 m/s

S : Hé s6 diéu chinh vé6i khu dat chiu gi6é va do cao mat cau theo quy dinh, tra bang 3.8.1.1-2

Tra S = 1.09, v6i khu vuc mat thodng nude, d6 cao mat cau so véi mat nude 1a 10 m.
Vay ta c6 tai trong gi6 thiét ké la:
V=1.09x 53 =57.77 m/s
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> Tai trong gio theo phuong ngang cau:

Tai trong gi6 duoc dit tai trong tam dién tich bé mat chan gid. Tinh theo cong thic :
PA=0,0006.V>.A.C,/ 1.8A,(KN) (3.8.1.2.1-1)
Trong d6 :
- V: Toc do thiét ké xac dinh theo phuong trinh 3.8.1.1-1 (m/s), da tinh & trén.
- A, : dién tich clia két cau hay ciu kién phai tinh tai trong gi6 ngang (m?).Trong d6 4n , dién
tich tinh gi6 1a phén lan can, hai bén cadnh hang, dién tich tru 16n nhat 10 trén mat nudc.
- C,: Hé so can, tra theo hinh 3.8.1.2.1.1 ¢6 tinh chiét giam cho phin két ciu sudn nghiéng 10°
theo quy dinh cua phan chd giai. C, = 1.296
- Ty s6 b/d clia phan két cdu trén b __12 =2.24
d 5.365
Véi : b = chiéu rong toan bo clia cau giita cic bé mat lan can (mm)=12 m
d = chiéu cao két cau phan trén bao gém ca lan can dic néu ¢6 (mm )=5.365 m
- Z,: Canh tay don tinh dén dinh bé méng
- Z,: Canh tay don tinh dén diay bé méng
- Dién tich chéin gi6 cta lan can: A, = (L,+L,). 0.5. h,

h,. - Chiéu cao cua lan can, h,, = 0.865 (m)
=> A_.=(52+74)¥0.5 * 0.865= 54.495(m?)

- Dién tich chan gi6 ctia két cdu nhip :F,;, = (L. h; + L,. h,). 0.5

h,, h, - Chiéu cao binh quan cta nhip 52 (m) va 74 (m)
h, =(4.5+2.2)/2=3.35(m) ; h,=3.35 (m)

=>F,,. = (52+74)3.35% 0.5=211.05 (m’)

nhip

- Dién tich phan tru cao hon muc nuéc A, = H.B

tru

V6i B : chiéu rong tru theo phuong doc cau(quy déi vé hinh HCN) B=6.57 m
A,, =5.5%6.57=36.135 (m’)

Bdng tinh todn tdi trong gio ngang tdc dung

A, 1.8%A, | 0.0006%V**A *C, Pa Z, Z,
Bo phan . Cq

m KN KN KN m M
Kﬁ;icpau 211.05 | 1.296 | 379.89 547.705 547.705 | 10.45 12.45
Lancan | 54.495 | 1.296 | 98.091 141.422 141.422 | 13.133 | 15.133
Than tru | 36.135 1 65.04 93.78 93.78 5.25 7.25

> Tai trong gié theo phuong doc cau:
Theo quy trinh, trong tinh todn tai trong gié tic dung 1én mo, tru ma két cau phan trén la
dang gian hay két ciu khac c6 bé mat can gi6 16n song song vdi tim doc cua két ciu nhip,
thi phai xét tGi tai trong gié doc. Tuy nhién trong truong hop nay, cau thiét k&€ khong thuodc
cac dang trén nén khong xét téi tai trong gié doc.
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» Tai trong gi6 tac dung lén xe c6 (WL)

Theo quy dinh clia diéu 3.8.1.3 clia quy trinh 22TCN 272-05, khi xét t6 hop tai trong cudng
do III, phai xét tai trong gi6 tac dung vao ca két cdu va xe co. Phai bi€u thi tdi trong ngang
clia gi6 1én xe co bang tai trong phan bo 1.5 KN/m, tdc dung theo huéng nim ngang, ngang
v6i tim doc két cau va dat & cao do 1800mm so véi miat duong. Phai biéu thi tai trong gi6
doc 1én xe co bang tai trong phan b 0.75KN/m tdc dung nam ngang, song song vdi tim doc

két cau va dat & cao do 1800mm so v6i mat duong.
+ Gia tri tai trong gio tac dung lén xe co theo phuong ngang cau:
WL, = 1.5x75 = 112.5 (KN)
+ Gia tri tai trong gi6 tac dung 1én xe c6 theo phuong doc cau:
WL,,. = 0.75x75 = 56.25 (KN)

6) Tai trong nuéc:

'doc

a. Luc ddy néi clia nuéc WA duoc tinh theo cong thitic: WA= yV,
Trong do:
+ y :la dung trong riéng cua nudc
+V, : 1 thé tich phan tru ngap trong nuéc
Bdng tinh todn dp luc ddy noi

Hang muc Ki hi¢u Gia tri bon vi
Tinh tai mat cat dinh bé moéng
Thé tich phan tru ngap nuéc Vo, 32.85 m
ap luc ddy néi WA, 328.5 KN
Tinh tai mat cat ddy bé méng
Thé tich phan tru ngap nuéc Voo 208.85 m’
ap luc ddy néi WA, 2088.5 KN
V.4 TO HOP TAI TRONG TAC DUNG LEN TRU:
Ta xét vai 2 tiét dién :
- Tiét dién chan tru ngam vao bé moéng ( Tiét dién 11 )
- Tiét dién day bé méng ( Tiét dién 111 )
Ta c6 bang t6 hop tai trong tdc dung lén tru nhu sau:
Bdng tdi trong tinh t6i mdt cdt dinh bé méng
Doc cau (KN) Ngang cau(KN)
STT Tai trong N M M
(KN) Nx(KN) [ Z,(KN) (KN\r(n) Ny(KN) Z,(KN) (KN)r(n)

Tinh tai ban than tru

T | pci 2,541.70
Tinh tai két cdu nhip

2| 4lan can DC2 16,532.05
Tinh tai 16p phu +

3| tien ich DW 2148.94
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4 Hoat tai LL+WL 3038.14 1.04 2378.85
2 lan nguoi bo hanh
%8 | pL 428.91
1 Ian nguoi bd hanh
5 | pr 514.455 475 1018.66
Tai trong gi6 trén xe
6a co WL 56.25 14.5 815.63 112.5 14.5 1,631.25
Tai trong gié ngang
60 | wsi
6c S;f tdc dyng lén lan 141422 | 13133 | 1.857.30
gq | GO tac dung lén ket 547.705 1045 | 5,723.52
cau nhip
Gi6 tic dung lén
6e than try 93.78 5.25 492.345
Tai trong gié doc
6 | ws2
Luc ham xe BR 162.5 14.5 2,356.25
Luc va tau CV 8105.998 8 64847.98 4052.999 8 3242.992
9 | 4pluc ddy néi WA -328.5
TO hop tdi trong tinh t6i mdt cdt dinh bé méng
. N N M M
A X Y X
T6 hop (KN) ®N) | ®Nm | EN e
TTGHCD 1
1.75(7) )
125(1) + 1.25(2) + 1.5(3)+1.75(4) +1.75(5b) + | 32.757.638 | 284.375 | 4123.437 0 5945.643
1.75(7) I
TTGHSD
(1) +(2)+(3)+1 (4) + (5a) + 0.3(6a) + 0.3(6b) | 24,361.239 | 179.375 | 2600.939 | 268.6221 | 5290.1745
+0.3(6¢) + 0.3(6d) + 0.3(6e) +0.3(6f) + (7)+(9)
¢))
LD+ @2)+G)+1(4) +(5a) + 0.3(6a) + 24,146.784 | 179.375 | 2600.939 | 268.6221 | 6308.8345
0.3(6b) +0.3(6¢) + 0.3(6d) + 0.3(6e) +0.3(6f) +
(D+©9)
dDn
Bdng tdi trong tinh t6i mdt cdt dday bé méng
N Doc ciu (KN) Ngang cau(KN)
Tai trong M, My
(KN) NeKN) | ZiKN) | e | NuKN) [ ZUKN) | s
Tinh tai ban than tru
DC1 6765.696
Tinh tdi két céu nhip | 16,532.05
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+lan can DC2

Tinh tai I6p phi + tién
ich DW 2,148.94
Hoat tai LL+WL 3038.14 1.04 2378.85
2 lan nguoi bd hanh PL

428.91
1 1an nguoi bo hanh PL 214.455 4.75 1018.66

Tai trong gid trén xe cd
WL

Tai trong gi6 ngang
WS1

Gio6 tac dung lén lan can 141.422 | 15.133 | 91757.81

Gi6 tac dung lén két cau
nhip

56.25 14.5 815.625 112.5 14.5 1631.25

547.705 12.45 | 6818.927

Gi6 tic dung lén than

93.78 7.25 679.905
tru

Tai trong gi6 doc WS2
Luc ham xe doc cdu BR 162.5 16.5 2681.25
Luyc va tau CV 8105.998 10 81060 | 4052.999 10 40529.99

p luc ddy ndi WA -2088.5

TS hop tdi trong tinh téi mdt cdt ddy bé méng

N Ny M

To hop (KN) (KN) (KNm

Ny(KN) | My (KNm)

+1.75(5a) + 1.75(7) M

1.25(1) + 1.25(2) + 1.5G)+1.75(4) 38037.6325 | 284.375 | 4692.188 0 7460.1205
+1.75(5b) + 1.75(7) (I

TTGHSD

(1) +@2) + (3)+1 (4) + (5a) + 0.3(6a) +

0.3(6b) +0.3(6¢) + 0.3(6d) + 0.3(6e)

+0.3(66) + (71+(9) 26825.235 179.375 | 2925938 | 268.6221 33510.63
@

LD+ @2)+G)+1(4) +(5a) + 0.3(6a) + 26610.78 179.375 | 2925938 | 268.6221 34529.29

0.3(6b) +0.3(6¢) + 0.3(6d) + 0.3(6e)

+0.3(6f) + (7)+(9) 1)

V.4 KIEM TOAN TIET DIEN TRU NGUY HIEM VOI CAC TO HGP TAI TRONG

1. Vat liéu sir dung:

= Bétong 300#, f’c = 30 Mpa.

= GiGi han chay cta c6t thép, fy = 400 Mpa.
» Puong kinh thanh c6t thép D = 25 mm.

= Chiéu day 16p bétong bao vé : 100mm
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2.Chon mat cit tinh toan

Mt cét tinh toan 1a vi trf nguy hiém nhét trong qua trinh lam viéc
» Chon mit cat ddy than tru dé kiém todn tru
= Chon mit cat ddy mong dé x4c dinh noi luc 1én diu coc

3.Kiém tra tiét dién

V.4.1Kiém tra do mdnh cua tru:

Mot cot manh thuong bi uon ngang dudi tic dung cta tai trong. Diéu nay lam ting Momen
trong cOt 1én va do d6 1am yéu cot. Theo Diéu 5.7.4.3 TCVN-272-01 Dai véi cau kién khong c6
giang lién két, hiéu ting do manh c¢6 thé bo qua khi ty s6 do méanh

KL, <22
rx
trong do :
K = héso do dai hitu hiéu
1, = chiéu dai khong ¢6 thanh gidng (m)
r = ban kinh quéan tinh (m)

Mit cat ngang tru
T3 nhu sau:

A=13.14m’
I, =438 m*
I,=47.27 m*

r, =\/E= 1238 0577 m
A V1314

fo= = 4727490
A V1314

= Theo phuong x, coi tru 1a mot thanh ¢6 mot dau ngam va moét dau tu do theo phuong x.

=>K=1.2
L,: Chiudaitudoctatru:L,=9.5m
KL, _12x8 _
r 1.9

y
Vay dam bao khong phai xét dén hiéu ting do manh theo phuong x.
= Theo phuong y ta cling coi tru nhu mot thanh ¢6 mot dau ngam va mot dau tu do.
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KL, _12x95 _ o0 oo
r, 0577

X
Vay dam bao khong phai xét dén hiéu ting do manh theo phuong y.
V.4.2 Gid thiét cot thép tru.
¢+ Chon va bo tri cot thép theo diéu kién cdu tao nhu sau:

Chon bo tri cot thép theo ca hai phuong ta chon duong kinh cot thép 1a ¢25 lay theo cau tao
khong dua vao tinh todn
S6 lugng thanh cot thép bo tri : 104 thanh Khoang céach giita cac thanh 1a 150 mm
Dién tich cot thép tinh toan la:

2
A= 104x % =51025 (mm?)

Chon khoang céch tir trong tam c6t thép t6i mép ngoai Tiét dién 1a 10cm,
Cot dai chon ¢ 16 khoang cach giita cac thanh co6t dai 1a 200 mm
V.4.3 Xdc dinh ti 56 kic giita cdc tam cuia lop thanh cot thép ngoai bién lén chiéu day toan bo
cot
a. Quy doi tiét dién tinh todn.
Tiét dién tru dugc vat canh theo mot ban kinh bing mot nira chiéu rong than tru, khi tinh todn ta
quy d6i tiét dién vé hinh chit nhat (chiéu rong bang chiéu rong tru, chiéu dai 1ay gid tri sao cho
dién tich mat cit quy doi bang dién tich thuc) d€ gan véi mo hinh tinh todn theo ly thuyét
Kich thuéc tiét dién quy doi xem hinh vé :

657
Y
\
\
\
g |
)£< fof\ ffffffff NI fc%& fffffff | fxf _
\
\
\
4
} 500 }

a.Tinh todn ti s6 khodng cdch tdm I6p thanh cot thép dén bién ngodi:
Dién tich c6t thép theo hai canh tiét dién quy ddi vin nhu cil.
Chon 16p bao vé cot thép 1a 100mm.
Khoang céach tir mép ti€t dién dén tim cot thép 1a : 128.5 mm (100 mm khoang cach bé tong bao
vé, 16mm duong kinh c6t dai, 12.5 mm ban kinh ¢6t chi ).
Ty s6 khoang cach tam 16p thanh c6t thép dén bién ngoai 1a :
~ 2000-2x1285

7, =0.8715
2000

yy:6570—2x12&5::0961
6570

V.5 Kiém todn tru theo TTGHSD
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D6i v6i mit cat dinh bé méng trong trang théi gidi han sir dung ta cin kiém tra diéu kién tng
sudt va nit trong bé tong tai cdc dinh géc cla tiét dién chit nhat quy déi. Vi ciu kién trong
trudong hop nay 1a chiu nén uén 2 chiéu dong thoi, cho nén & céc vi tri dinh géc 1a noi c6 ing
sudt phap 16n nhat.

Theo diéu 5.9.4 (22TCN 272 — 05) gi6i han ting suat cho phép cua bé tong dugc 14y nhu sau:
+D6i véi ting sudt nén: 0,4 £, = 0,4x30 = 12 Mpa = 12000 KN/m?
+ Doi véi tng suit kéo : khong cho phép doi véi tru.
Cong thic kiém tra :
o< f :E+Wy+&x£0,4.f;
A, I,

Trong do:

N, M, , M, : 14n luot 1a luc doc, momen theo phuong ngang cu, doc cdu tai vi tri mat cét
tinh todn véi t6 hop tai trong theo TTGH st dung.

A, 1, , I, lan luot 1a dién tich, mémen quén tinh theo phuong x, momen qudn tinh theo
phuong y cua tiét dién.
Két qua tinh to4n thé hién trong bang dudi.

Bdng kiém tra ting sudt trong bé tong

X |Y A I I N M, M f 04f, | Két
STT 2 4 Y4 KN KNm KNin KN/m? | KN/m? | Luan
m m m m m :
3.285 | 1.5 | 13.14 | 4.38 | 47.27 | 24,361.24 | 5,290.17 | 2,600.94 | 3,846.43 | 12,000 | Pat
2 3285 | 1.5 | 13.14 | 4.38 | 47.27 | 24,146.78 | 6,308.83 | 2,600.94 | 4,178.965 | 12,000 | Pat
V.6 Kiém todn tru theo TTGHCP
b.Kiém todn khd ncing chiu nén thudn tuy
Cong thiic kiém tra:
P, <¢P,
P, = 0.8[0.85f (A,-A,) + f,A,]
Trong d6 :
- P. : Stc khang luc doc truc tinh toan c6 hoac khong cé uén (N)
- P, : Stc khang luc doc truc danh dinh c¢6 hoac khong cé uén (N)
- f' :Cudng do qui dinh cta bé tong & tudi 28 ngay, .= 30 Mpa=30000 KN/m*
- A, :Dién tich nguyén ciia mat cat (mm®), A,=13.14 m’
- A, :Dién tich c6t thép trong tru A, = 0.051025 m’
- ¢ :Heé so stc khang qui dinh & diéu 5.5.4.2; ¢=0.75
- f, :Gi6i han chay cha c6t thép, f, = 400 Mpa=400000 KN/m’
= P, =0.8/0.85x30000(13.14—0.051025 )+ 400000x 0.051025 | =283343.1 KN
Két qua kiém todn nhu sau:
Cic | TTGHCPI | P, Kidm tra
truonghop | (KN) (KN)
(1) 38,668.44 | 212,507.3 bat
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(1) 38,293.143 | 212,507.3 Dat

c.Kiém todn siic khdng nén cuia tru theo uoén 2 chiéu
Tacéd: 0.1fc Ag =0.1x30x20.156x1000 = 60450 KN

gid tri nay 16n hon tit ca cdc gid tri luc nén doc truc Nz & trong céc t6 hop & TTGHCD, vi thé
cong thiic kiém todn 1a :

M
&+—uyél.0 (5.7.4.5-3)

x x
o day :
- M,,:Mo6 men tinh todn tdc dung theo truc X (N.mm)
- M,,:M0 men tinh toén tac dung theo truc Y (N.mm)
- M., :Stc khang tinh toan don truc cua tiét dién theo phuong X da tinh toan & trén(N.mm)
- M,, :Stc khang tinh toan don truc cua tiét dién theo phuong Y da tinh toan & trén (N.mm)

s Xdc dinh Mrx, Mry: siic khdng tinh todn theo truc x,y (Nmm)
er:cp.As.fy.(ds-%)

Tuong tu v61 Mry

Trong dé:

@ = 0.9 vé6i cau kién chiu uon.

ds: khoang céch tur trong tam cot thép t6i mép ngoai cung chiu nén (trir di 16p bétong bao vé
va duong kinh thanh thép).

fy: gi6i han chay cua thép.

As: b6 tri so b roi tinh dién tich thép can dung theo ca hai phuong.

A.f,  0.051025x400

c, = — = =0.143
085.4.f.b, 0,85x0,85x30%6,57

f
, = A v 0.051025x400 0471
0,85.8.f;.b, 0,85x0,85x30x2

a, =c..5, =0.143x0.85=0.122
a, =¢,. =0.471x0.85=0.40

=M, = 0.9X0.051025X400X103(2 -0.10- %) =33780.6 KN.m

=M, = 0.9x0.051025x400x103(6.57— 0.10—%) =115173.63 KN.m
B, =085
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b : bé rong mit cit (theo mdi phuong 1a khac nhau).
Kiém tra stic khang nén cua tru theo uén 2 chiéu

Céc truong N M, M, M, M, M . My Ket
hop KN KNm KNm KNm KNm M, M, | Luan
(I) 38,668.44 | 4162.9875 | 4123.437 | 33780.6 115173.63 |  0.1590 Dat
(I1) 38,293.143 | 5945.643 | 4123.437 | 33780.6 115173.63 | 0.2118 Dat

V.7 KIEM TOAN COC

Theo quy trinh 22TCN 272-05, viéc kiém todn stc chiu tai ctia coc quy dinh trong diéu 10.5 theo
trang thai giGi han st dung va trang thai giGi han cudng do. Trong pham vi d6 an, chi thuc hién
kiém todn stic chiu tai ctia coc theo kha nang két cau va dat nén.

V6i noi luc dau coc xdc dinh dugc, ta sé tién hanh kiém tra kha niang chiu tai cta coc theo vat
liéu 1am coc va kha nang chiu tai cua 16p da goc dau miii coc.

V.7.1 Xac dinh loai méng coc.

Kiém tra diéu kién : h> 0.7h, ..

Trong do6 :

h 1a d6 chon sau cua dai coc, h=3.9 m.

H
hmin = tg(450 - (P/z) z
b

Trong do :
- @,y 1a géc noi ma sét va trong luong don vi thé tich ctia 16p dat tir ddy dai trd Ién.
- Z H 1a téng tai trong nim ngang.
- b labé rong ddy dai theo phuong thang géc vdi tai trong nam ngang.
d.Theo phuong truc y:
H, . =4948.4 KN=494.84 T
b=11m
494.84
1.8x11
->0.7h,,;,, =0.7x2.88=2.02m <h =3.9 m.

h,. = tg(45° - 30°/2) =2.88m.

e.Theo phuong truc x:
H, . =8324.7 KN=83247 T
b=8m

832.47

1.8x8.0
->0.7h,,;,, =0.7x4.3=3.07m <h =39 m.

K&t luan: theo ca hai phuong méng déu c6 thé duge tinh todn nhu d6i v6i méng coc dai thip.

4.3 m

h,. = tg(45" - 30°/2)

min
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V.7.2 Kiém toan stic khang d& clia coc
V.7.2.1 Tinh todn stfc khdng dé ctia coc
+ Chon coc khoan nhéi bang BTCT duong kinh D = 1,0m, khoan xuyén qua céc 16p dat dinh
c6 goc ma sat (of ), va 16p Sét cét pha c6 géc ma sat ¢f = 30°.
+ Beé tong coc méc #300.
+ Cot thép chiu luc 18¢25 c6 cuong do 400MPa. Dai tron $10 a200.
a.Tinh todn suc khdng theo vdt liéu lam coc.

Cot thép chiu luc va cot thép cau tao coc khoan nhoi dugce bd tri nhu trong ban vé cot thép coc
khoan nhoi.

Theo 5.7.4.4 — 22TCN272-05 : Doi v6i cau kién ¢6 cot dai xoan thi cudng do chiu luc doc truc
tinh todn x4c dinh theo cong thuc :

P, =P, .
Véi P, = Cuong do chiu luc doc truc danh dinh ¢6 hoac khong c6 uén
Da6i véi cau kién c6 cot dai xoan tinh theo cong thiic :
P, =0.85.{0.85.f.(A, - Ay +.A;}=0,85.{.0,85. f".(A, - A)) +f. A} .
Trong do6 :
¢ = Heé stc khang quy dinh 6 (5.5.4.2)c6 =1
f.”, f, : Cudng do quy dinh cua bétong va cudng do chay déo quy dinh cua thép (MPa).
f.” =30 Mpa ; =400 Mpa
A,.A, : Dién tich tiét dién nguyén clia mat cit , cia c6t thép doc (mm®).

Vi vat liéu va kich thuée da néi & trén ta c6:

2 2
Py, =1x0,85%(0,85%x30x%( 3.14x1000° -18x 3'14: 25 )+400x% 18 x % )=
=19,826,082.6 (N).
Hay P, = 19,826.0826 KN
b. Tinh todn siic khdng ctia coc theo ddt nén
S6 liéu dia chat:
Tén 16p Trang thai | ¢;(d0) | SPT-N
4+10
L6p 1: Cat hat min Roi rac 18°
10+30
L6p 2: Cat pha sét chat vira 20°
15+30
L6p 3: Sét pha cét déo ciing 30°
Stic chiu tdi trong nén ciia coc treo (coc ma sdt) xdc dinh theo cong thiic :
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Q =% Q, = 24,Q, + 26, Q(T)
Trong d6 :
o Q,: Stc khang d& cuia mii coc (N) Q, =q, x A,
o Q. : Suc khang dd cta than coc (N) Q, =0, x A

0 @y =0.55h¢ s0 stic khdng d& ciia miii coc

O s =0.65 h¢ s0 stic khdng d& cta than coc

o (, : Stic khdng d& don vi cua mii coc (Mpa)
o 0, : Stc khang d& don vi ctia than coc (Mpa)
o A,: Dién tich mii coc (mm )

o A :Dién tich clia bé mat than coc (mm?)
* Xdc dinh stic khdng don vi cia mili coc , (Mpa) va stic khdng miii coc Q

Miii coc dat & 16p cudi ciing — Sét cat pha (c6 N = 30).Theo Reese va O’Niel (1998) c6 thé udc
tinh sitc khang miii coc don vi bang céch sir dung tri s6 xuyén tiéu chuén SPT , N.

Véi N < 75 thi q, =0.057 x N (Mpa)
Ta c6 stic khang mi coc don vi g, =0.057 x 30 = 1.71 (Mpa)

Q,=1.71x3.14x 1000?/4 = 421 x10° (N)
» Xac dinh stic khang don vi cta than coc ¢, (Mpa)va stic khang than coc Q|
- Trong dat dinh : 0, = axS$,

Trong d6 :
e S, : Cudng do khéang céit khong thodt nude trung binh (Mpa)
S, =0.006x N

e o :hésodinh bam ( bang 10.8.3.3.1.1)
e Lop3—Sétcatpha S;=0.006 x 3 =0.018 (Mpa) => a =0.55
g,= axS,=0.55x0.018 =9.9. 10~ (Mpa)
- Trong 16p dat roi :
Theo Reese va Wright (1977) Stc khang bén don vi (, cua than coc dugc xac dinh theo
cong thuc :
= ¢, =0.0028 N v6i N < 53 (Mpa)
= L6p 1 - cathat min, chat vira g, = 0.0028 x 28 = 0.0784 (Mpa)

= L6p2- catpha sét, chat vira g, = 0.0028 x 30 = 0.084 (Mpa)
Bang tinh stic khang than coc trong nén dat

Lé6p Chiéu dai coc trong 16p dét (m) Qs (Mpa) As(mm?) Qs (N)
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1 55 0.0784 17,270,000 | 1.353.968.0
2 3.8 0.084 11,932,000 | 1,002.288.0
3 20.7 0.0099 62,800,000 621.720.0
Téng 30 2,977,976.0

Stic chiu tai ctia coc tinh theo diéu kién dat nén Qr

Q, =0.55x4.21x 10° +0.65%2,977,9760 =4,251,184 (N) =4,251.2 (KN)
=>Tu cdc két qua tinh dugc chon siic chiu tdi chiacoc 1a [P, ]= min(R;Q,)= 4,251.2 (KN)

V.7.2.2.Tinh tdi trong téc dung lén déu coc

Doi v6i méng coc dai thap thi tai trong ndm ngang coi nhu dat nén chiu, ndi luc tai mat cat ddy

mong

300.0
—
P

1] @ @ 3 @

Cong thiic kiém tra:
P_<P

xS
Trong do6:

- P,,.: Tai trong tdc dong lén dau coc

- P, : Stc khang ctia coc da duoc tinh toan & phan trén
Tai trong tic dong 1én dau coc duoc tinh theo cong thic

M
max=E+ XyMAx+MvXMAX
n zy X!
Trong do :
- n :s0 coc,n =12

- X, y; :toado cua coc so véihé truc quén tinh chinh trung tam
V.7.2.3 Kiém toan coc (TTGHCP1)
N,=38037.6325 KN

: @ o & |9
RO 10 an 12
d
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M,=7460.1205 KN.m
M, =4692.188 KN.m

Coc Xi (m) Yi (m) X% (m?) Y4 (m?) Ni (T) Kiém tra
1 4.5 3 20.3 9.0 33242 Pat
2 -1.5 3 2.3 9.0 3428.5 Dat
3 15 3 23 9.0 3532.8 Dat
4 45 3 20.3 9.0 3637.0 Dat
5 4.5 0 20.3 0.0 3326.2 Pat
6 1.5 0 2.3 0.0 3221.9 Pat
7 -1.5 0 2.3 0.0 3117.7 Dat
8 -4.5 0 20.3 0.0 30134 bat
9 -4.5 -3 20.3 9.0 2702.6 Dat
10 -1.5 -3 2.3 9.0 2806.8 bat
11 1.5 -3 2.3 9.0 2911.1 bat
12 4.5 3 20.3 9.0 3015.4 Pat
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