CHUYEN VI - NQI LUC CUA COC CHIU LUC NGANG
THEO TCXD 205: 1998,

MOI LIEN HE GIUA LOT GIAI CUA URBAN VGI CUA
MATLOCK - REESE VA CAC UNG DUNG

TS. Phan Diing

1  Gidi thiéu chung

1.1 Bai todn co bdn dau tién dudc dit ra cia TCXD 205:1998 trong phu luc
G[1], vé thuc chit dé 13 xét mdt coc dau tu do, khong c6 chiéu cao ty do, chiu luc
ngang Q,vda momen M,, déng thing ding trong mdi trudng dit bi€n dang dan hoi
cuc bo — déng nhat dudc dic trung bdi hé sd nén ky ting tuyén tinh theo chiéu siu
(c6 gid tri bing khong tai mit dat) bi€u dién trén hinh 1.

Hinh 1: Bai todn coc chiu luc ngang trong TCXD 205:1998.
a) Sd d6 hé coc-dit; b) Chuyén vi nim ngang; c¢) Bi€u d6 hé sd nén.
Pudng dan hdi clia coc dugc bi€u dién bing mdt phuong trinh vi phdn bic 4:
d*y k

0 o (D

Nghiém ctia (1) 1a chuyén vi nim ngang ctia coc y (z) va theo stic bén vat liéu, néu
14y dao ham c4p 1 lién ti€p dén 3 cip cua y(z) s& nhan dugc tuong Gng géc xoay
¢(z), momen M(z) va luc cit Q(z), con phan lyc dit p(z) bing tich cta y(z) v6i
k(z).



1.2 Sau day la tom tdt 131 gidi bai todn néu trén cua I. V. Urban (1939) dugc
dung trong TCXD 205:1998 va 16i gidi cua H. Matlock va L. C. Reese (1960) dugc
diing phd bi€n & ca nuéc phuong Tay (xin xem bang 1).



Bédng 1: Tém lugc cdc nét chinh hai 13i gidi cia bai todn coc chiu luc ngang.

Pai lugng L&i gidi cia Urban [4] Loi gidi cia Matlock-Reese [6]
A (2): h¢ s6 dnh hudng clia Q dén chuyén vi
nim ngang
An s6 y(z): chuyén vi nim ngang tai z

B, (z): hé¢ s6 anh hudng clia M, dén chuyén vi

nim ngang

Hé s6 bién dang (m™)

Hé s6 do cing twong doi (m)

kD EI
A A5 =3 t 2 T=5s 3
Tham s6 dic trung | O =3 - (2) kD, (3)
Vé6i Dy, =1m
N 2. — — Z
Chiéu sau tinh doi Z=02Z 4) | z= ? (5)
d*A, N
+zA, =
. A 4 4 y
Phuong trinh \:1 phan Z 47y =0 ©6) clz %
dang cudi dz d"B,
;. tzB, = 0
dz

Céach giai

Phuong phap giai tich

(Khai trién chudi Taylor, cong thitc Lepnit)

Phuong phdp s&

(Sai phan hitu han)




Béng 1: ti€p theo

Pai lugng L&i gidi cia Urban [4] Loi gidi cia Matlock-Reese [6]
M _ — _
&Bl"' 20 G+ ?0 Dl} Q,T’ M,T?
y(z) a a“EIl a” EI - Ay + Bl By
®) -
M Q,T2].  [M,T
¢ (2) VoA, — 0B, 4 0 Cz+—%° D,| (9 QoT" A, +| MoT g
. . a o “EI o EI EI | EI
Chuyén vi - -
va noi luc M
S 2 Do 0 Qo
o“Ell y)A; ——B; + C,+———D 10 TIA,, +[M,]B
ngang M(z) Yors o 3 o 2EI 3 CEI 3} (10) [QoTIAL +[M(]B,,
3 Do M, Qo M,
o EI -—B,+—C,+——D (11) A, +|—|B
Q(2) o0 2 o2l 4 e 4} [QolA, { T } q
Q M
p(2) ¥(2) xk(2) (12) H}Ap + [T—S}B




Bdng 1: ti€p theo

bai lugng

Lai gidi cia Urban [4]

Ladi giai cia Matlock-Reese [6]

Cdc hé so
anh hudng
clia chuyén

vi va no1 luc

=5 =10 =15

A, -2 462 —6x112—+...
5! 10! 15!
-6 —11 —16
B, Z—ZZ—'+2><7?—2><7><11%+...
: : : (A,B) (19)
=2 7 12 17 (18) PP
C, —— =3 +3x8———-3x8x13—+...
2! 7! 12! 17!
=3 -8 =13 —18
Dy | 2 4% 14x9% —4x9x147 4.
3! 8! 13! 18!
Ay, =Aly | B, =B
A,=A" | B, =B
A;=A", | B3;=B), C; =C D; =D', (21)
20)| A, =A", | B, =B,
Ap=A"y | Bp =B,

C6 cong thic tinh. C6 thé 1ap bang tra v6i do min tiy y

Khong c6 cong thitc tinh. C6 bang tra hoic todn do

Ghi chii: ddu “’ ” ky hiéu dao ham.
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1.3 So sanh hai 15i gidi nay c6 th€ néu ra mdt s6 danh gid ngin gon ghi trong
bang 2.

Bing 2: Uu va nhudc di€m chinh clia hai 15i gidi

- R < R ~
biém manh biém yéu

1. Kh&i lugng tinh chuyén

1. K&t qua tinh chinh x4c L R
vi — ndi luc nhiéu hon.

NP 2. C6 cOng thic giai tich .
Lai giai cua Urban . g? ) g o, 2. Cong thitc tinh chuyén
cho tat ca cac hé s6 anh ) . R
. vi — n0i luc phu thudc
huong

vao 04 thong so ban dau

- ) . | 5. Ké&tqua tinh gin ding
3. Khoi lugng tinh chuyén

vi ndi yc it hon 6. Khong c6 cong thic tinh
Loi giai ciia Matlock ] cdc hé s& anh hudng
4. Cong thic tinh chuyén i

vi — n6i luc chi chita hai

— Reese trong khi d6 bang tra

khdong min con todn do

thong s6 vé luc LA et
thi kho chinh xac

Tur bang 2 d& nhin thdy di€ém y&u clia 15i gidi nay chinh 12 di€m manh cda 15i gidi
kia va ngugc lai. Vi vay muc tiéu clia bai vi€t nay 1a trinh by cédch thi€t 1ap mot
dang khdc cdc cong thifc tinh chuyén vi-ndi Ivc ciia coc chiu luc ngang sao cho cé
thé tin hudng hét thé manh va khic phuc cdc di€m yé&u clia ca hai 15i gidi. Trén co
s d6 tri€n khai cdc tng dung d€ gidi bai todn coc chiu lyc ngang thudng gip trong
thuc t& thiét ké.

2 M0di quan hé giita cac hé so anh hudng cia 16i giai Urban véi 10i giai cia

Matlock — Reese:

2.1 Chuyén vi nim ngang, y(z):

Chuyén vi nim ngang va chuyén vi xoay clia coc tai mic mit dit tinh theo (G.9)
va (G.10) dugdc viét lai:

Yo =0uQq +0uuM, (22)
P9 =3mnQo +dumMy (23)
Trong d6, cdc hé s6 dd mém tai ddu coc dudc xdc dinh bdi (G.11) va (G.13) da

biét:

Spy = Ay (24)




1

Spm = Omm = o 2FI B, (25)
1

Oym =——C 26

MM B Y 20

Céc hé sd Ay, By, Co phu thudc vao diéu kién lién k&t chan coc dugc tinh theo cic

cong thiic ghi trong bang 3:

Bang 3: Cong thifc tinh gi4 tri cdc hé s6 Ao, By, Co.

Heé so a. Chan coc tv do (tva trong dat) b. Chin coc ngam cing trong da
AO B3D4 —B4D3 B2D1 _BIDZ (27)
BO B3C4 —B4C3 AZDI _AIDZ (28)
A;B, —A,B, Ay,B-AB,
Co A;B, —A,B; A,B; —AB,

Th€ (24) dén (26) c6 xét (27) dé€n (29) vao trong (22) va (23) roi cung dem vao (8)
va sau nhitng bi€n ddi don gidn, cong thic tinh chuyén vi nim ngang clia TCXD
205: 1998 tré thanh:

Q } M,
y(z)={ Ay A, —B,B, +D, )+ ByA, —C,B, +C (30)
I (AgA, —B(B, +D)) C2E (BoA, —CB, +C,)
So sanh (30) véi (13), n€u chd y ring:
a=T7", (31)

thi m&i quan hé ctia hé s6 4nh hudng chuyén vi niim ngang do Q, va M, sé& 1a:

(32)

2.2 D&i véi cic dai lugng chuyén vi — ndi Iyc con lai tir (9) d&€n (12) ta ciing 1am
tuong tu nhu trén réi dem so sdnh tudng &ng tirng doi mot véi tir (14) dén (17), sé&
thu dudc:

(33)



(35)
A, =-ZA
Py (36)
B, =-ZB,

Nhu vay, cdc cong thic tr (32) dén (36) cho phép tinh dugc gid tri cla
(A;B)y omqp qua (A,B,C,D);,;,4. Lic nay, cdc cong thirc tinh chuyén vi — noi
luc clia coc chiu luc ngang theo TCXD 205:1998 tir (8) dén (12) s& gidng nhu dang
101 gidi clia Matlock — Reese tir (13) dén (17):

1 1
Y(Z) :ﬁAYQO +ﬁByMO (37)
(2)=——A.Q, +——B.M (38)
O = PR e TRl
M(2) = A, Qq + By M, (39)
o
Q(z2)=A,Qy +aB M, (40)
a o’
z)=—A +—B M 41
p( ) Dtt pQO Dtt p'0 ( )
Gia tri cdc hé sd 4nh hudng (A, B) yo.m.qp [NEO Z clia Matlock — Reese cho & cdc

bang tra trong [6] kha phil hdp vdi gid tri tinh bdi cdc ding thic tir (32) dén (36)
chita ciac hé s6 dnh hudng dugc bi€u dién bdi cic cong thic (18), (20), (27), (28) va
(29) cda 18i gidi Urban. Piéu d6 cho phép 1ap mdt hé thdng cdc bing tra, vi du nhu
bang 4, gitp ich cho viéc tinh chuyén vi — noi luc ctia coc chiu luc ngang.
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Béng 4: Gid tri cdc hé s6 4nh hudng khi L =5.0

x

Ay

By

Ay

B,

Am

B

Aq

By

Ap

B,

243148
2.26951
2.10853
1.94951
1.79339
1.64105
1.49327
1.35078
1.21421
1.08410
0.96088
0.84490
0.73641
0.63555
0.54240
0.45694
0.37906
0.30863
0.24540
0.18911
0.13944
0.09603
0.05851
0.02646
-0.00052
-0.02286
-0.04098
-0.05530
-0.06622
-0.07413
-0.07940
-0.08239
-0.08342
-0.08280
-0.08079
-0.07765
-0.07360
-0.06884
-0.06351
-0.05778
-0.05176
-0.04554
-0.03919
-0.03277
-0.02633
-0.01988
-0.01344
-0.00702
-0.00061
0.00580
0.01220

1.62142
1.45153
1.29165
1.14174
1.00177
0.87166
0.75129
0.64050
0.53909
0.44680
0.36335
0.28841
0.22160
0.16253
0.11076
0.06586
0.02735
-0.00523
-0.03236
-0.05453
-0.07219
-0.08582
-0.09585
-0.10272
-0.10683
-0.10857
-0.10829
-0.10633
-0.10299
-0.09854
-0.09324
-0.08729
-0.08088
-0.07419
-0.06734
-0.06044
-0.05360
-0.04686
-0.04029
-0.03392
-0.02775
-0.02179
-0.01604
-0.01048
-0.00508
0.00018
0.00534
0.01043
0.01547
0.02048
0.02549

-1.62142
-1.61643
-1.60157
-1.57717
-1.54373
-1.50191
-1.45247
-1.39626
-1.33422
-1.26730
-1.19646
-1.12269
-1.04693
-0.97007
-0.89299
-0.81646
-0.74122
-0.66790
-0.59708
-0.52924
-0.46477
-0.40401
-0.34717
-0.29444
-0.24591
-0.20160
-0.16150
-0.12550
-0.09350
-0.06531
-0.04075
-0.01958
-0.00156
0.01358

0.02610
0.03628

0.04439

0.05071

0.05548

0.05896
0.06138

0.06295

0.06389

0.06435

0.06449

0.06445

0.06431

0.06417

0.06407

0.06402
0.06401

-1.74882
-1.64882
-1.54891
-1.44930
-1.35026
-1.25219
-1.15550
-1.06063
-0.96803
-0.87814
-0.79137
-0.70812
-0.62872
-0.55346
-0.48258
-0.41627
-0.35464
-0.29778
-0.24570
-0.19836
-0.15569
-0.11756
-0.08381
-0.05424
-0.02863
-0.00674
0.01171

0.02698

0.03937

0.04915

0.05662
0.06206
0.06574
0.06793

0.06888

0.06883

0.06800
0.06659
0.06478

0.06274
0.06060
0.05850
0.05653

0.05476
0.05326
0.05207

0.05118

0.05059
0.05026
0.05012
0.05010

0.00000
0.09961
0.19697
0.29015
0.37750
0.45770
0.52972
0.59281
0.64645
0.69041
0.72462
0.74923
0.76456
0.77107
0.76932
0.75999
0.74380
0.72155
0.69406
0.66215
0.62664
0.58834
0.54803
0.50642
0.46419
0.42198
0.38033
0.33974
0.30064
0.26338
0.22827
0.19554
0.16536
0.13784
0.11305
0.09101
0.07167
0.05499
0.04085
0.02912
0.01964
0.01223
0.00669
0.00279
0.00030
-0.00103
-0.00147
-0.00129
-0.00079
-0.00025
0.00000

1.00000
0.99974
0.99806
0.99382
0.98618
0.97455
0.95858
0.93811
0.91317
0.88393
0.85068
0.81380
0.77375
0.73104
0.68623
0.63986
0.59250
0.54471
0.49700
0.44987
0.40377
0.35911
0.31625
0.27549
0.23709
0.20125
0.16813
0.13781
0.11036
0.08579
0.06407
0.04515
0.0289%4
0.01531
0.00413
-0.00477
-0.01155
-0.01640
-0.01952
-0.02111
-0.02137
-0.02053
-0.01879
-0.01638
-0.01352
-0.01043
-0.00736
-0.00453
-0.00219
-0.00059
0.00000

1.00000
0.98838
0.95568
0.90510
0.83973
0.76260
0.67655
0.58427
0.48824
0.39072
0.29374
0.19910
0.10833
0.02275
-0.05660
-0.12888
-0.19351
-0.25009
-0.29841
-0.33845
-0.37034
-0.39433
-0.41081
-0.42025
-0.42318
-0.42020
-0.41196
-0.39911
-0.38232
-0.36225
-0.33954
-0.31481
-0.28865
-0.26160
-0.23416
-0.20681
-0.17994
-0.15393
-0.12910
-0.10575
-0.08411
-0.06441
-0.04683
-0.03154
-0.01869
-0.00841
-0.00084
0.00392
0.00572
0.00446
0.00000

0.00000

-0.00754
-0.02796
-0.05824
-0.09560
-0.13761
-0.18210
-0.22718
-0.27128
-0.31304
-0.35138
-0.38546
-0.41466
-0.43854
-0.45686
-0.46955
-0.47666
-0.47838
-0.47499
-0.46686
-0.45443
-0.43815
-0.41856
-0.39616
-0.37148
-0.34505
-0.31736
-0.28889
-0.26008
-0.23135
-0.20305
-0.17551
-0.14902
-0.12382
-0.10011
-0.07808
-0.05784
-0.03952
-0.02319
-0.00891
0.00325

0.01327

0.02111

0.02674
0.03011

0.03120
0.02993

0.02626

0.02011

0.01138

0.00000

0.00000
-0.22695
-0.42171
-0.58485
-0.71736
-0.82052
-0.89596
-0.94554
-0.97137
-0.97569
-0.96088
-0.92939
-0.88369
-0.82622
-0.75936
-0.68540
-0.60650
-0.52467
-0.44172
-0.35931
-0.27888
-0.20167
-0.12872
-0.06086
0.00125
0.05715
0.10655
0.14931
0.18540
0.21496
0.23820
0.25540
0.26695
0.27323
0.27469
0.27179
0.26497
0.25469
0.24135
0.22535
0.20703
0.18670
0.16459
0.14093
0.11585
0.08947
0.06184
0.03299
0.00292
-0.02840
-0.06098

0.00000
-0.14515
-0.25833
-0.34252
-0.40071
-0.43583
-0.45077
-0.44835
-0.43127
-0.40212
-0.36335
-0.31725
-0.26592
-0.21129
-0.15507
-0.09879
-0.04376
0.00889
0.05825
0.10360
0.14438
0.18021
0.21087
0.23625
0.25639
0.27142
0.28155
0.28709
0.28837
0.28578
0.27971
0.27059
0.25883
0.24482
0.22895
0.21156
0.19295
0.17340
0.15311
0.13227
0.11099
0.08936
0.06739
0.04507
0.02237
-0.00081
-0.02456
-0.04900
-0.07424
-0.10037
-0.12747
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3  Cacdng dung

3.1 Gi4 tri momen udn 16n nhat M,,,, va vi tri tiét dién coc trong dat xuat hién
mod men nay:

1. Coc khong cé chiéu cao ty do

Trudng hgp diu coc tu do:

Nhu di biét trong cd hoc, diéu kién d€ momen udn M(z) dat gid tri cuc dai la:
Q(z)=0 (42)
Géan (40) vao (42) s€ dudgc:
A,Qy+aB M, =0 (43)

Bi€n doi (43) thanh nhan thic:

M,
Qo[ Aqgta——By (=0 (44)
0
y M,
bit: t, :aQ— (45)
0

Vi (44) trd thanh:
Qo(Aq +t4Bg)=0 (46)

Vi Q, #0 nén dé dat di€u kién clia phuong trinh (46) thi:

A +t,B =0 (47)
S A (48)
uy ra: t, =——
y «T g

Bay gid ta lai chd y d&€n cong thifc tinh mdémen M(z) va ciing rit Q, ra ngoai dé
bi€n (39) thanh:

M(z)z%(Am—ka&ij (49)

0
Thé& (45) vao (49), ta dudc:

M(z) :%(Am +t,B,) (50)

Nhéan thdy ring néu gia tri t; chida trong (50) dat dén gid tri tinh theo (48) thi
mdmen M(z) sé dat d&€n gi4 tri 16n nha't, nghia la:



A
Mmax :&(Am_Bm_q (51)
(0
q
Pit
Aq
N =Ay —By =+, (52)
Bq
va viét lai (51):
qu
Mmax = QO (53)

Nho (48) va (52) ta d& dang 14p béng tra gid tri cdc hé s8 t; va Ny, theo chi€u sau
tinh d6i nhu bang 5 (diu coc ty do).

Béng 5: Gid tri cdc hé s8 t, va N, theo Zmmax khi L>5.0

tq Z Mmax Ning tq Z Mmax Ning
31.09412 0.210 31.23130 6.60065 0.460 6.89325
28.41490 0.220 28.55847 6.04004 0.480 6.34470
26.06940 0.230 26.21935 5.54179 0.500 5.85845
24.00382 0.240 24.16012 4.51266 0.550 4.85907
22.17480 0.250 22.33745 3.71538 0.600 4.09120
20.54713 0.260 20.71610 3.08315 0.650 3.48804
19.09191 0.270 19.26720 2.57179 0.700 3.00543
17.78530 0.280 17.96690 2.15108 0.750 2.61315
16.60745 0.290 16.79533 1.79978 0.800 2.28996
15.54172 0.300 15.73587 1.50256 0.850 2.02056
13.69273 0.320 13.89939 1.24815 0.900 1.79368
12.14965 0.340 12.36876 1.02810 0.950 1.60089
10.84750 0.360 11.07899 0.83596 1.000 1.43575
9.73776 0.380 9.98159 0.51651 1.100 1.16957
8.78361 0.400 9.03972 0.26126 1.200 0.96672
7.95669 0.420 8.22503 0.05188 1.300 0.80900
7.23487 0.440 7.51537 0.00000 1.327 0.77139

Céch dung bang 5: tru6c tién can tim t, theo (45) roi tra trong bang 5 d€ c6 dugc
ZMmax VA N g -
Ghi chu:
a. Cac trudng hgp dic biét:

- Trudng hgp M, =0
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Piéu kién (47) tr§ thanh:
A, =0
con (52) sé la:

N, =A

mq m
Tl bang 3, ta c6:
Zymax =1.367
A, =0.77
Do dé, viét lai (53):

0.77
Mmax = QO
o

- Trudng hgp Q, =0
Dbiéu kién (43) sé 1a:
B, =0
Ti bdng 3, thi'y ngay:
ZMmax =0

Mmax = MO

(54)

(35)

(56)

(57)

(58)

b. Ta ciing c6 thé thi€t 1ap cong thifc tinh My, bing cdch dit M, ra ngoai tir

(43) va (39). Duéi day la cac biéu thiic cudi cung:

B
N, =-A,—%+B_ =t N
Aq

mq

Mmax = NmmMO

Tir (59) va (60) cho thdy bidng 5 vin diing dudc cho cdch lam ndy.

Trudng hgp diu coc ngam, chiu luc ngang:

Tu phuong trinh (38) ta gan diéu kién sau:
¢y =0

va do vay gia tri momen ngam s€ bang:

(59)

(60)

(61)

(62)
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0.927151
M,, =————-Q, (63)
o

Vi tri diu tién momen udn biing khong dugc xdc dinh bdi:
Znm-o =1.113 (64)

Céc tham s6 dung d€ tim gid tri momen udén duong 16n nhat va vi tri ti€t dién coc

xuat hién momen nay:

N g = 0.25539 (65)
Chi ¥ riing cdc gié tri s6 trong cdc cong thic tr (63) d&n (66) tng v6i L =5.0.
2. Coc c6 chiéu cao tyw do, L:

D6i v6i coc ¢6 chi€u cao tu do, chiu lvc ngang & dau coc: Q va M thi cach tim gid
tri 16n nhat ctia momen uén va vi tri xuat hién ctia né hau nhu gidng nhu coc khong

c6 chi€u cao tu do v6i chu y sau:

a. Heso tg:

M
t, =a(6+L0j (67)
b. Cong thitc tinh momen udn 16n nhat:
Ning
M ax = Q (68)
o

3.2 Gi4 tri phdn lyc d4t1én coc 16n nhat va vi tri ti€t dién coc trong dat xuat hién

phdn luc nay, Zmax:
1. Coc khong c6 chiéu cao ty do:

Trudng hop dau coc tu do:

Phan luc dit 1én coc p(z) dudc tinh theo (12) trong d6 y(z) bi€u dién bdi (37) va

bi€n d6i mot chit thanh:

p(z)zk{— ZK Q3° jAy(Z)+( 1\210 ]By(i)}} (69)
o o’El o 2El

p(Z)z—ZK 2 ]AY(Z)JF( M, jBy(Z)} (70)
o El a’El

R& rang ta chi can khdo sdt (70) thay vi xét p(z).
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Vi trf ti€t dién coc xud't hién phan luc di't 16n nha't dudc xdc dinh tir diéu kién:
Vi
@) _ (71)
dz
Ham biéu dién bdi phuong trinh (70) 12 mdt ham hai bi€n va néu chid y dén (21),
thi (71) dugc viét nhu sau:

on = (Moj =
A, +ZA |+ B, +Z7ZB_)=0 (72)
(2, 20, )+ (2 o, +28,)
Vi Q3° #0 va chi y d€n hé s6 t, 6 (45), c6 thé gidn uc (72) d€ trd thanh:
o’ EI
A, +7A, +t,(B, +7B,)=0 (73)
Suy ra:
A +7ZA
tg=——=—" (74)
By+ZB(p

Mit khdc, phdn lyc di't con dugc tinh theo (41) va néu dit Q, ra ngoai rdi ciing chi
y d€n hé s t, G (45) thi (41) c6 dang:

= _aQo
p(Z2)= ~

(A, +4B,) (75)
tt

Khi hé s0 t, trong (75) dat d&€n gid tri t, theo (74) thi phdn luc dit p(z) s& dat gid tri
cuc dai, nghia la:

A +ZA
max — aQO Ap _Bp y—_(p (76)
" By +ZB(p
bat
Ay +ZA(p
Npq = Ap —Bp _ (77)
By +ZB(P
Va viét lai (76):
oN
pq
pmax = QO (78)
Dtt

Nh& (74) va (77) dé dang 1ap bing tra gid tri hé s6 t, va N, theo chiu siu tinh

d6i Z.
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Béng 6: Gid trj cdc hé s t, va N theo Z khi L>5

ty 2p max Npq ty meax Npg
32,42219 0,644 -15,56536 -1,25305 1,400 -0,56505
19,51063 0,650 -9,73405 -1,49403 1,600 -0,54112
11,40719 0,660 -6,07590 -1,74741 1,800 -0,54351
7,84615 0,670 -4,46980 -2,05988 2,000 -0,57629
5,84292 0,680 -3,56744 -2,15543 2,050 -0,59099
3,66279 0,700 -2,58775 -2,26150 2,100 -0,60922
2,49633 0,720 -2,06595 -2,38076 2,150 -0,63170
1,76788 0,740 -1,74200 -2,51680 2,200 -0,65942
1,26827 0,760 -1,52139 -2,67454 2,250 -0,69378
0,90320 0,780 -1,36155 -2,86088 2,300 -0,73674
0,62392 0,800 -1,24045 -3,08593 2,350 -0,79118
0,14429 0,850 -1,03639 -3,36504 2,400 -0,86150
0,00000 0,871 -0,97652 -3,72282 2,450 -0,95479
-0,16439 0,900 -0,90958 -4,20136 2,500 -1,08316
-0,38363 0,950 -0,82329 -4,61900 2,533 -1,19731
-0,55041 1,000 -0,76089 -5,92056 2,600 -1,56038
-0,97568 1,200 -0,62423 -11,77130 2,700 -3,23011

Céch st dung bing nay dé tim p,, va Z hoan toan gidng nhu ddi v6i mémen

p max

s

udn.

Trudng hdp dau coc ngam, chiu luc ngang Q,:

Khi L>5 gid tri hé s8 t, theo (45):

Va do dé:
t, ~ ~0,927 (79)
meax ~ 1,1 73 (80)
N ~0,638 (79)

2. Coc c6 chiéu cao ty do, L,:

D&i vdi coc ¢6 chiéu cao tu do, chiu Iyc ngang & diu coc: Q va M thi cdch tim gid
tri 16n nha't ctia phdn lyc da't va vi tri xuat hién cia né hau nhu gidng véi coc khong

c¢6 chiéu cao tu do cling v6i 2 chd y:
a. Heé so t, tinh theo (62).

b. Cong thitc tinh phdn Iyc dit 16n nhat:
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oN

pPq
Pmax = — Q (76)
Dtt

3.3 Vidu:
1. Vidu 1: coc khdng cé chiéu cao ty do, dau tu do:
Pau bai:
Coc bé tong cot thép ti€t dién vudng DxD = 0,4mx0,4m, dai L = 13m, d6 ciing
chéng udn EI = 53760 kNm?. Hé s6 bi€n dang a = 0,69631 m™'. Tim gi4 trji 16n nhat

va vi tri xud't hién cia m6é men udn va phdn lyc dat, cho bi€t Qy = 35,1 kN va M, =
56,766 kKNm.

Giai :
- Chiéu sau déng coc tinh d8i L = aL =9,05207 ; dung L>5.
- Tinh gid tri hé s3 t, theo (45):
56,766

ty =0,69631 =1,12612

- Tra bang 5 (c6 ndi suy):
Z=0,927728
N,,q = L068677

- MO0 men 16n nhit theo (53):

_ 1,68677
T0,69631

x35,1 =85,0275kNm

- Do sdu xudt hién momen 16n nhat theo (4):

097728
- ~1332m
Mmax = 0.69631

Tra bang 6 (c6 ndi suy):

Z =0,767788

pmax

N, = 145915

Phén luc dat 16n nhait theo (78):
~0,69631x1,45915

max 1,1

=32,420kN / m?

Do sdu xuit hién phdn luc dat I6n nhat theo (4):
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s = 0,767788 —1.103m
0,69631

K&t qud tinh todn theo cdc phuong phdp khdc nhau dudc ghi & bang 7.

Bdng 7: So sanh k€t qua tinh ctia vi du 1

Momen 16n nhat Phan luc dit 16n nhat
Ph“d{‘ghphap Muax GNM) | Zagmas () | Po GN/M?) | Zax (m)
tn . |Saiso | Gid |Saisd . | Saiso| Gid |Saisd
Gia tri . Gia tri ]
(%) tr1 (%) (%) tri (%)
Theo (39) va (41) 84,970 0,00 1,300 0,0 +32,364 0,0 1,040 0,0
Céch tinh gin ding [2] | 94,570 | 37,30 - - - - - -
Céch tinh tra bang [3] 86,197 | 1,40 | 1,331 2.5 - - - -
Céch tinh kién nghi 85,028 0,07 1,332 2,5 +32,420 0,2 1,103 0,2

2. Vidu 2: Coc c¢6 chiéu cao tu do.

Pau bai:

St dung s6 liéu coc chiu luc ngang ctia vi du 3, trang 78 tai li€u [7], tom tit cdc

thdng s6 dau vao nhu sau:
Coc 6ng bé tong cot thép
- DPuong kinh ngoai D=1,6m, t=12cm.
- Ly=16m, L =20m
- EI=7,87.10°kNm’
Tai trong ngang tai dau coc:
Q=147.8 kN va M =-1565kNm.

Hé s6 bién dang: o =0.2601m™

Yéu cidu tim gid tri 16n nha't va vi tri xuat hién cia momen udn va phan lyc dit cia

coc da cho.

Giai:

- Chiéu sau déng coc tinh d8i: L = aL = 5,202 ding L>5.

- Chiéu cao ty do tinh d8i: Lo = aL, = 4,1616.

- Tinh gid tri hé s6 theo (67):
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ty = 0,2601(— lljﬁ] +4,1616 =1,4075

- Trabang 5 (c6 noi suy):
ZMmax = 0,868682
N g =1,93579

- Momen 16n nhit theo (68):

~1,93579
00,2601

x147,8 =1100kNm

- Do siu xudt hién momen 16n nhit theo (4):

~ 0,868682

= =3,340m
10,2601

- Tra bang 6 (c6 noi suy):
ZMmax = 0,754426
qu =1,58287

- Phan luc dat 16n nhat theo (76):

©0,2601x1,58287
P max 0.2601

x147.8 = 26,004kN / m?>

- D0 sau xudt hién phdn lyc dit 16n nhat theo (4):
0754426

pmax it

0,2601
K&t qud tinh todn theo cdc phuong phap khdc nhau dudc ghi & bang 8.

Bdng 8: So sdnh két qud tinh cta vi du 2

Momen 16n nhat Phan luc dit 16n nhat
Phudng phdp Mooy (KNM) | Zagmax (M) | Prnax KN/M?) | Zima (m)
tinh .. |Saisd | Gid |Saisd . | Sais6| Gid |Saisd
Gia tri . Gia tri ]
(%) tri (%) (%) tri (%)

Theo (10) va (12) [7] 1098.7 0.00 3.46 0.0 26.000 0.0 2.9 0.0
Cach tinh gﬁn ding [2] | 1225.98 | 11.60 - - -
Céch tinh tra bang [3] 1111.57 | 1.10 - - -

C4ch tinh ki€n nghi 1100 0.10 | 3.340 3.5 26.004 0.0 2.9 0.0
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4 Ké&tluan

4.1  Sau khi thi€t 1ap dugc moi quan hé gifta cdc hé s6 dnh hudng (A,B,C,D), 134

ctia Urban véi cdc hé s6 dnh hudng (A,B), , .4, clia Matlock — Reese ta da bién

ddi nhitng cong thitc chuyén vi — ndi lyc clia coc chiu lyc ngang trong TCXD
205:1998 thanh mot dang khéc: tir (37) d&€n (41). V& mit hinh thifc, trong ching rat
gidng cic cong thitc tir (13) dén (17) cia Matlock — Reese nhung lai chita dung
mot ndi dung méi & chd hé s6 anh hudng A, B c6 thé tinh dudc bdi cic bi€u thic
gidi tich ctia hé s6 4nh huéng A, B, C, D.

Nho vy ma gig diy, 19i gidi coc chiu lyc ngang cia TCXD 205:1998 chita ca 4
di€m manh va, mot ciach ty nhién, khong con di€m y&u nao nhu trong bang 2 di

néu.

4.2  Theo TCXD 205:1998, viéc ddnh gia sic chiu tdi cia coc chiu lyc ngang doi
héi phéi biét gid tri 16n nhat va vi tri xuat hién ctia n6é d6i véi momen udn va phan
luc dit. R& rang 1a vdi cac th€ manh mdi cia cong thic chuyén vi — ndi lyc tir (37)
dén (41) cho phép chiing ta dé dang 4p dung cdc bién phap todn hoc —co hoc dé
gidi bai todn dit ra mot cdch chit ché va tudng minh.

Khong chi c6 vay, con khd nhiéu cic tng dung khic cé thé khai thic tir ching, ma
do khuon khé ctia bai viét, khong thé trinh bay hét ra dugc.

4.3 Suy cho ciing, viéc tinh chuyén vi — ndi luc clia coc chiu lyc ngang trong
TCXD 205:1998 chii y&u 1a x4c dinh cdc hé s& dnh hudng, phu thudc chi vao chiéu
sau tinh ddi. Vi nhitng k&t qua thu dugc & day cho phép chiing tinh tryc ti€p gid tri
hé s6 dnh hudng Gng v6i gid tri Z bat ky hodc tw minh 14p bang tra cdc hé s6 4nh
hudng theo d6 chia “min” tuy y cta gia tri 7 . biéu d6 mang lai 16i ich cu thé,
gitip tinh todn thi€t k€ coc chiu luc ngang khong chi ding ddn ma con chinh xdc

tly y, don gian va nhanh chdong.
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