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M@ rong mé hinh gian ao cho dai coc bé téng cdt thép chiu tai trong léch tAm
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TU KHOA TOM TAT
Dai coc M6 hinh chéng-giéng dugc dung dé phéan tich nhitng vung bét lién tuc trong két cAu bé tong cbt thép khi
Gian ao

Pidu kién can bing
Tai trong 1éch tAm

Coc chiu kéo

KEYWORDS

gia thiét tiét dién phing khong con phit hop. Céc tiéu chudn quéc té khuyén nghi ding phitong phép gian
40 khi thiét ké dai coc c6 ty 1é nhip trén chiéu cao nhoé hon hai. Cac chi din thiét ké thudng xét dai coc
chiu lyc nén diing tAm ti¥ c6t, véi moé hinh chéng-gidng don gian, cc coc ddu chiu nén va c6 phan luc diu
coc bing nhau. Bai viét niy m& réng mé hinh gian o theo tiéu chuén chau Au dé tinh dai coc chiu tai
trong léch tam, xét ca trvdng hgp md men chén cot di 16n din dén mét s coc trong dai chiu kéo. Pé dam
bao didu kién cén bing, nhidu thanh chéng va thanh gifing dwgc dwa thém vio mé hinh gian & cac vi tri
thich hop. K&t qua tinh todn trén gian 4o phing va khéng gian cho thiy, ngoai thanh gifing & day dai thi
ndi lure kéo con c6 thé xudt hién trong thanh gifing & mit trén, thanh giding ding va thanh gifing xién. Do
d6 dién tich va chidu dai neo cét thép cho céc thanh gifing nay cin phai dugc quan tim. Céc luc kéo trong
thanh gidng ding va xién sé khong duwoc phat hién néu dai coc dugc tinh bing phuong phap quen thudce

nhv mét dam 1t ngugc chiu ubn.

ABSTRACT

Pile cap

Truss analogy
Equilibrium condition
Eccentric load

Tension pile

The Strut-and-tie models can be utilized to design discontinuity or disturbed regions in reinforced concrete
structures where plane sections do not remain plane. Pile caps with a span-to-depth ratio less than two are
recommended to be designed using the truss analogy. A number of international standards and design
guides have introduced simple truss models for pile caps subjected to a concentric axial load, where all
piles are loaded in compression and carry the same load. The present paper discusses extended truss
analogy models for eccentrically loaded pile caps of which a pile may be loaded in tension. Compared with
the simple truss model, the extended model would require more struts and ties provided at appropriate
locations to maintain equilibrium. Numerical examples with plane and space truss models revealed that
tension may develop not only in the bottom but also in the top, vertical and diagonal ties of the
eccentrically loaded pile cap, depending on the values of the eccentric loads. The reinforcement would,
therefore, be provided with adequate area and anchorage length in these ties. It should be noted that the
vertical and diagonal tension can not be recognized using the traditional beam method where the pile cap

is treated as an inverted beam for flexural design.

1. Gi6i thiéu

coc co ty 1é chiéu cao trén nhip chiu cét 16n hon nhiéu so voi dim
théng thuwong va dudng truyén luc 6 xu huéng di tre tiép tit chan

Pai coc bé téng cbt thép (BTCT) thudng cé dang mét ban day
két nbi cic coc v6i nhau dé chiu va truyén tai trong ti¥ cot va twdng
(véach cting) ctia két cAu bén trén xudng céc coc. Trong thiét ké d6 bén
dai coc theo phiong phap truyén théng, dai coc dugc xem 13 dim lat
ngugc chiu ubn theo titng phwong. M6 men va luc cit mbi phuong ¢é
thé dwoc xdc dinh bing phwong phap mit cit véi phan lwe diu coc
xem nhu dit tai tAm tiét dién coc. Tiét dién dé tinh khang udn cho dai
coc dugc iy tai mép cot, tit d6 cbt thép dai coc duge tinh toan nhw
dbi véi dim thong thuong. Pai méng don thudng duge thiét ké c6 cbt

thép chiu uén ma khéng cin cbt thép chiu cit [1-3]. Tuy nhién, dai

*Lién hé tic gia: tuan.nguyenhuuanh@uah.edu.vn
Nhanngay 11/10/2021, stia xong ngay 04,/11/2021, chdp nhan ding 15/01,/2022
https://doi.org/10.54772/jomc.01.2022.274

ot xubng céc coc. Gia thiét Bernoulli vé tiét dién phing ding trong
dim thong thuwong sé khéng con thich hop cho két cdu dai coc.
Nghién cttu thuc nghiém cho théy mét sb dai coc duge thiét ké theo
phuiong phép truyén théng véi du kién pha hoai do ubn sé 1a chi dao,
nhung thuc té khi thi nghiém thi cac dai coc nay lai phé hoai do cét
[4]. Do d6, phuong phép tinh toin va cAu tao dai coc nhi dAm chiu
ubn théng thudng cé thé khong an toan. Khao sat ctia Rabbany va
nnk. cho thiy chiéu cao dai coc dugce chon theo phwong phip dim
théng thuwdng c6 thé bé hon nhiéu va khong hop 1y khi so v6i chidu
cao dai dugce tinh tit phwong phép gian ao [5]. Ngoai ra, Chetchotisak
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va Teerawong st dung mé phong Monte Carlo dé danh gia db tin ciy
clia cac phuong phap thiét ké dai coc va nhén thiy ring phitong phap
tinh todn truyén théng theo tiéu chudn Anh BS 8110 va tiéu chuén
Hoa Ky ACI 318-14 cho hé sé an toan thip hon so v&i phuong phap
chéng-giding [6].

Phwong phap gian ao, hay phuong phip chéng giing, dugc
diing dé thiét ké dai coc ¢6 ty nhip trén chidu cao nhé hon 2, lic d6 1y
thuyét ddm khong con phit hgp [7]. Hinh 1 mé td mo hinh gian o
don gian nhit ctia mot dai 2 coc chiu tai trong ding tim ti¥ cot. Luc
nén tit cot duge truyén xudng cc coc théng qua mot gian o hinh tam
gidc v&i bé tong déng vao tro thanh chéng chiu nén (ky hiéu 1a C) va
cbt thép day dim 1 thanh giding chiu luc kéo (ky hiéu 1a T). Nut trén
clia dan triing v6i tAm cua dién truyén tai, nat duéi 1a giao diém ctia
truc coc véi cbt thép chiu kéo. Tiéu chuén thiét ké két cAu BTCT hién
hanh ctia Viét Nam chwa c6 nhitng chi din cu thé v& phiong phap
gian 4o [8]. Trong khi d6, nhidu tiéu chudn BTCT quéc té& khuyén
khich 4p dung phuong phép gian ao dé thiét k& dai coc nhu tiéu
chudn Chau Au Eurocode 2, tiéu chudn Hoa Ky ACI 318, tiéu chuén
Canada CSA A23.3 va tiéu chudn Uc AS 3600 [2, 3, 9, 10]. V4n d@ 4p
dung mé hinh gian 3o trong thiét ké dai coc da thu hit nhiéu nghién
cttu. Park va nnk. cai tién mé hinh chéng gifing ctia tiéu chudn ACI
318 va CSA A23.3 bing cach st dung quy luit @ng xi ctia BTCT khi
nitt va xét dén twong thich bién dang, so sanh két qua tinh toan vé&i
thi nghiém ph4 hoai nhiéu dai coc ¢6 ty 1& nhip chiu cét trén chiéu cao
nim trong khoang tv 0,5 dén 1,8 [11]. Cavers va Fenton kiém chiing
sy hop 1y cua cac quy dinh thiét ké dai coc theo tiéu chuin Canada
CSA A23.3-94 qua so sanh v6i két qua thi nghiém [12]. Aratjo dé xult
mo hinh chdng gidng c6 xét sy pha hoai nén ctia thanh chéng va sy
chay déo ctia c6t thép trong thanh gidng. Phuong phap nay khong
kiém tra nén v bé tong & tiét dién tiép xuc truc tiép v&i chan c6t ma
tai mét d sdu bén trong dai, duwoc xac dinh bing thuat toan lip [13].
Gan day, Mathern va nnk. cai tién mé hinh chéng-gifing ba chidu cho
dai coc, xay dung thuat toan téi wu héa kich thuwée viing nit va hinh

dang ctia mé hinh [14].

A ’ m A |

Hinh 1. M6 hinh gian ao don gian cho dai 2 coc chiju tai dtng tam.

Céc hudng dan thiét ké két cAu BTCT theo mé hinh gian 4o, khi
d@ cap dén dai coc, thuong chi giéi han & dai chiu Iyc doc ding tim
tlt cot [2, 3, 7, 15]. Vi truding hop tai trong nay thi mé hinh chéng-
gifing kha don gian, c6 it phin tit v6i cac coc déu chiu nén va phan
lue dAu coc duge gia thiét 12 nhv nhau. Thuc té trong truong hop cot

chiu nén léch tAm v&i m6 men 16n, nhu cdt cua khung khan dai dang

cong-xon, wng sudt kéo sé xuit hién trong tiét dién cot va co ché
truyén Iyc tif cot xudng cac coc sé khac véi truong hop cot chiu nén
ding tam. Mot sb coc trong dai sé lam viéc chiu kéo thay vi chiu nén
khi dai chiu mé6 men 1éch tam du 16n.

Bai bao niay mé rong mé hinh chéng-gidng theo tiéu chuin
Chau Au (Eurocode 2) dé 4p dung thiét k& dai coc chiu nén 1éch tam,
c6 xét truong hgp coc chiu kéo. M6 hinh gian ao cho ca bai todn
phéng va bai to4n khong gian sé dwgc thiét 14p va phén tich thong

qua céc thi du tinh toan sb.

2. Mét s6 quy dinh ctia Eurocode 2 vé thiét ké theo mé hinh
chéng-giding
2.1. Thanh chéng

Trudng ng suét trong thanh chéng c6 thé c6 dang hinh ling
try, hinh chai hodic hinh quat. Viing c6 trudng @ng sudt ling tru 1a
viing B (Beam, Bernoulli), ¢6 thé 4p dung gia thiét tiét dién phing nhw
dim théng thuong. Ving ¢é tridng Gng suit hinh chai hay quat 1a
loai viing bt lién tuc, goi 1a viing D (discontinuity, disturbed), trong
d6 gia thiét tiét dién phing khéng con phit hop. Cudng d6 chiu nén
tinh toan ctia thanh chéng bé tong hinh ling tru khéng chiu Gng suit
kéo ngang dugc tinh theo bidu thiic (1) v6i f.4 12 cwdng dd chiu nén
thiét ké ctia bé tong, f, 1a cudng d6 chiu nén dic trung clia bé téng,
hé s6 a,, = 0,85 va hé s6 an toan y, =1,5.

ORdmax = fea = accfck/7c 1)

Vé&i thanh chong hinh chai cé Gng suat kéo ngang xuat hién
trong doan gitta thanh, cwong do chiu nén tinh toan cua bé téng trong
thanh chéng khéng c6 cbt thép ngang 1a:

Orgmax = 0,6Vfea = 0,6(1 = frc/250) fea 2
Nhu viy, ¢6 thé xem thanh chéng hinh chai nhv 13 thanh chéng
hinh ling tru bi suy giam cudng d6. C6 thé gia cudng cbt thép ngang
cho thanh chéng hinh chai dé ting cudng d6 cho né tit 0,6f,q 1én gia
tri t6i da 13 V£, lic d6 cuwdng d6 ctia ving nit sé déng vai trd quyét
dinh [15].

2.2. Thanh gidng

Dién tich c6t thép A cho thanh ging chiu luc kéo tinh toan T
dugc xac dinh theo cong thitc (3) véi f, 1a cuwdng do tinh toan, f, 1a
gi¢i han chay dic trung va 5 =1,15 13 hé s6 an toan ctia c6t thép. Chiéu
dai neo thép dugec tinh toan theo tiéu chuédn, c6 khi phai cin ding tim
neo & ddu thanh gidng. V&i céc viing nit c6 tng sult tap trung 16n, cbt
thép c6 thé dwgc bd tri thanh nhidu 16p dé ting kich thudc ving nit va
tiang chiu rong clia cac thanh chdng quy tu vio niit.

T 7T

Ag=—="* 3)

fyd_fyk

2.3. Viung niit

Hinh 2 biéu dién céc loai nit trong gian phing v&i C va T 1in
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lwot 14 thanh chéng va thanh gifing quy tu vio nit. Noi luc cac thanh
dugc x4c dinh tit didu kién can bing luc tai nit. Ung suét nén tinh
to4n 16n nhét trong nit ORd,max l4y bing 1,0vf, cho ndt CCC, bing
0,85V, cho niit CCT va bing 0,75vf,; cho nit CTT. D& ng sudt tai
cdc mdt nit khong vueot qué gié tri oggmas €6 thé tang kich thudce ctia
tAm neo hoic thanh gifing dé ting kich thwéc ctia nit. Tinh todn c6
thé dya vao ving nit m& rong duoc xdc dinh tit phin giao cta cic
thanh quy tu vao nit. Hinh 3 minh hoa viing ntt va viing nit m¢ rong
loai CCT, v6i chiéu rong a, & diu thanh chéng duoc xac dinh béng:
a, = a,sinf + ucosf 4
trong d6 u 1 chidu rong thanh gidng chiu luc kéo T, a, 1a chidu réng

dién chiu tai nim ngang va 613 géc nghiéng cua thanh chéng.
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Hinh 3. Kich thugc viing nit va viing nit mé rong loai CCT.

3. M& rong mo hinh gian ao cho dai coc chiu tai léch tam - Bai
toan phing

3.1. Truong hop cdc coc déu chiu nén

Xét dai hai coc ¢6 kich thuée nhv Hinh 4 vé&i cot tiét dién
vudng 700 X 700 mm va coc nhdi c¢6 dudng kinh 1000 mm. Diing bé
tong C25/30 c6 cuong d6 chiu nén ddc trung f,;, = 25 MPa va cuong
d6 chiu kéo trung binh f,,, = 2,6 MPa. Cét thép c6 gidi han chay dic
tring f, = 400 MPa. Thiét k& dai coc theo tiéu chuin chau Au.

Tai trong thiét ké tai chan cot 14 N = 5000 kN, M, = 250 kNm,
F, = 15 kN. Quy tai trong v& trong tAm day dai va ké thém trong
lwong ban than dai, theo nguyén tic thong thuong [1, 7], ta duoe e

283 kNm, tit d6 tinh dwgc phan
2869 kN.

nén N = 5550 kN va m6 men M,
luc dau coc 1a P, = 2681 kN va P,

3.1.1. Thiét Idp mo hinh gian do

Trong vi du nay, dudi tac dung cta tai trong léch tam trén dai
thi cac coc déu chiu nén. Hinh 4 mé td mot mo hinh gian 4o kha di
cho dai coc. Luc nén va mé men chin cot duge tach thanh mét cap
luc kéo va nén tic dung trong mdi phan nita bé rong truyén tai, nbi
v6i nhau bdi thanh chéng ngang C4. Mt khic, do P1 va P2 khac
nhau nén day dai sé cAn 2 thanh giing T, va T, v&i ndi luc khac nhau.
Pé dam bao diéu kién can bing lyc tai nit giao giita T; v T, cic
thanh chéng C, va thanh giing T, dugc thém vio. Nhu vdy, so v&i mb
hinh truyén théng c6 1 thanh gifing va 2 thanh chéng & Hinh 1 thi mé
hinh d nghi & Hinh 4 ¢6 3 thanh gifing va 4 thanh chéng.

1o s o0
aa 1 T 1
g
&l % /G,
g 8 s/
17 /B
£ &
Py
Y‘ § }‘\
| 8 o aw |
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Hinh 4. M6 hinh gian 4o cho dai 2 coc chiu tai trong 1éch tam.
3.1.2. Phdn tich gian do

Hinh 5 thé hién cu tao va kich thuéc clia cdc nit dién hinh A
va B. Néi Iyc cac thanh giding va thanh chéng duoc xdc dinh tir didu
kién can bing Ic tai cdc nit:

T, = P,/tan56° = 1808 kN;

T, = P,/tan56° = 1935 kN;

T; = C,sin80° = 721 kN;

C, = P,/sin56° = 3233 kN;

C, = (T, — T;)/cos80° = 732 kN;
C; = P,/sin56° = 3461 kN;

C, = 1808 kN.

Hinh 5. Céc niit dién hinh.
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3.1.3. Thiét ké mét s6 bg phdn cuia gidn do

Ti¥ Hinh 5, ta tinh dugc chidu rong cua thanh chf)ng C,;va G,
tai chd tiép gidp v&i niit A 1a 350/c0s34° = 422 mm. Chidu réng clia
thanh chéng C, va C, tai chd tiép gidp v&i nit B va C bing
1000/co0s34° = 1206 mm

Ung sudt trong thanh chéng C; (c6 ndi luc 16n hon thanh
chéng C,) tai vi tri c6 chidu rong tiét dién nhoé nhét (gin nit A) 13 oy
= 3461x10° / (700x422) = 11,72 MPa. Cudng d¢ thiét ké cua
thanh chéng tai viing gén ntt A, tinh theo (1) 12 orgmer = fia = 14,17
MPa. Ta ¢6 gy < Okgmee €N thanh chéng bao d¢am kha nang chiu luc.

Cudng d6 thiét ké ctia it A 13 oggmex = Vg = 12,75 MPa, 16n
hon ting suét trong thanh chéng C; 14 11,72 MPa, va 16n hon ¢ng sut
nén tai mit tiép xic gitta cot va méng 1a 5000 x 103 / (700 X 700) =
10,20 MPa. Vay nit A dam bao kha nang chiu luec.

Cudng d6 thiét ké clia nit B va C 14 oggpme = 0,85V f,g = 10,84
MPa, 16n hon tng sudt nén & diu coc do phan lyc dau coc P, 1a
2869x10% / (nx500%) = 3,65 MPa. Mit khac, chiéu rong thanh
chéng xién tai nit B va C tinh theo (4) v6i a; = 1000 mm, u = 400
mm, 6 = 56° 13 a, = 1053 mm. ('ng suét thanh chéng xién tai cac vi
tri niit B va C 14 3,98 MPa, nh6 hon oy, tai nit. Vay nit B va C dam
bao kha ning chiu lyc.

Dién tich cbt thép doc chiu kéo & day dai A, cho thanh giing T,
va T, sé& dugc 14y bing nhau, nhu vdy diing céng thitc (3) v6i T =
max{T,, T,} ta dugc A, = 5563 mm? C6 thé bd tri 15¢25a130 c6 A,=
7360 mm> Ham luwong ¢t thép doc theo phuong chiu dai méng 1a
Ay/(bd) = 7360/(2000 X 2000) = 0,184%; 16n hon ham lwong tdi
thiéu yéu ciu 12 0,26 f../fx = 0,169%. Cét thép ddy dai cho phuong
con lai duge bd tri theo ciu tao.

Khéc véi dai coc chiu tai diing tdm hodc nén 1éch tdm rat bé véi
Gng sudt trén toan bo tiét dién cot 13 nén, dai coc chiu tai léch tAim
nhv vi du ndy c6 thanh gidng T, véi luc kéo tuong ting theo phutong
dting, v6n khéng ton tai trong gian ao truyén théng. Téng dién tich
bt thép chn thiét dé chiu lye kéo trong thanh gifing T; 1 2073 mm2,
tinh theo biu thite (3). Pé chiu luc kéo nay, cbt thép doc cia cot cin
duge neo xudng xubng tin day dai, ddng thoi cé thé bé tri thém cbt
thép trong dai dai theo phuong ditng xung quanh vi tri ctia thanh
gi?mg Ts.

3.2. Truong hop dai c6 coc chiu kéo

Vi du nay st dung kich thuée dai coc, tiét dién coc, tiét dién
cot, cudng d6 vat liéu va Iyc nén tai chan cot nhu cac sb lidu ctia vi
du & muc 3.1. Biy gio, gia st lvc ngang va mé men chén cét da 16n
@& khién mot coc trong dai chiu kéo. Vi tai trong quy vé trong tim
day dai gdm luc nén N = 5550 kN va mo6 men uén M, = 8400 kNm,
stt dung céc cong thiic quen thudc clia nén méng ta tinh dwge phan
lve diu coc 1a P; = -25 kN (coc chiu kéo) va P, = 5575 kN (coc

chiu nén).

3.2.1. Thiét Idp mo hinh gian do

Hinh 6 m6 td mot md hinh gian 4o kha di cho dai coc véi 3
thanh chéng (Cy, C,, Cs) va 5 thanh giéng (T, Ty, Ts, Ty, Ts). Luic nén
va mo men chan cot dugce tich thanh mot cap luc kéo va nén tac dung
trong mdi phan nita bé rong truyén tai, ndi véi nhau bdi thanh gifing
T,. M6 hinh gian ao cho dai véi coc chiu kéo nay khac véi mod hinh
dai chiu tai léch tAm nhung céc coc ddu chiu nén & vi du muc 3.1. va
phitc tap hon so véi mé hinh gian 4o truyén théng cho dai coc chiu tai
ding tam.
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Hinh 6. M6 hinh gian ao cho dai 2 coc ¢6 coc chiu kéo.

3.2.2. Phdn tich gian do

N6i Itre cc thanh gifing va thanh chéng duoc xdc dinh tit quan

hé hinh hoc va diéu kién can bing tai cc nit:

T, = T, = 16,9 kN;
T, = 25 kN;

T, = 21205 kN;

T; = 3760 kN;

C; = 30,2 kN;

C, = 21558 kN;

C; = 6725 kN.

3.2.3. Thiét ké mot s6 bg phdn ciia gian do

Dién tich tiét dién thanh chéng C;vacCs
s
Ac, = Ac, =7 X D, X (D, x sin56° + 2(H — d) x c0s56°)
= 826800 mm?

Dién tich tiét dién thanh chéng C,:
A
Ac, =7 X D X (Dy X 5in80° + 2(H — d) x 0s80°) = 828019 mm?

1

trong d6 D,, H va d 1an lwot 1a duong kinh coc, chidu cao téng thé va
chidu cao lam viéc cta dai.

l'I’ng suét trong thanh chéng C;1a oy = 6725x10° / 826800
= 8,13 MPa. Cudng dd thiét ké ctia thanh chéng tai viing gn niit A,
tinh theo (1) 1a oggme = 14,17 MPa. Ta ¢6 0z < Opgmer D€ thanh
chdng C; bao dam kha ning chiu luc.

Pé chiu luc kéo T, cbt thép doc cin dugc bb tri & day dai véi
dién tich tinh theo céng thiic (3) 14 A, = 10810 mm?2. C6 thé b tri
18¢$28a110 ¢6 A;= 11080 mm? vGi ham lvgng 0,277%; 16n hon ham
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lwong t6i thiéu yéu ciu 12 0,169 %.

Céc thanh va nit khac duge thiét ké tuong ty vi du & muc
3.1. Tuy nhién, cin chi y luc kéo theo phuong ding c6 gia tri 16n
xuét hién trong thanh gifing T,. C6 thé ting tiét dién cb cot dé giam
lyc T, va ting chidu rong thanh gidng T,, ti d6 viéc bd tri cbt thép
chiu litc kéo theo phuiiong diing sé dé dang hon.

4. Mé rong mé hinh gian ao cho dai coc chiu tai léch tam - Bai
toan khong gian

4.1. Trudong hop cdc coc déu chiu nén

Xét dai bbn coc cé kich thwdc nhu Hinh 7, ding bé toéng
C25/30 va cbt thép c6 gidi han chay fy = 400 MPa. Liyc nén tai chan
cot 1a N = 13693 kN, tai trong tdm day dai 1a N = 15068 kN. Tai
chén cot con c6 mb men va lvc ct theo hai phutong, quy v trong tim
day dai dugc cdc m6 men M, = 49 kNm va M, = 990 kNm. Céc coc
d8u chiu nén véi phan lue ddu coc 1a P; = 3610 kN, P, = 3940 kN, P,
= 3594 kN va P, = 3924 kN duoc xac dinh theo phuong phap thong
thuong [1, 7].

4.1.1. Thiét Idp mo hinh gian do

Hinh 7 m6 t4 m6t mo hinh gian 4o khong gian kha di cho dai
coc, gdm 12 thanh chéng (ky hiéu 13 C) va 12 thanh giiing (ky hiéu la
T). Luc nén va mb men hai phuong tai chin cét dugc tich thanh bén
lwc doc, mbi luc dit tai tAm ctia mét phan tu tiét dién, nbi v6i nhau
b&i 4 thanh chéng. Luc kéo & day dai theo hai phwong ngang va doc
dugc dai dién bing 8 thanh gifing (thay vi 4) do cac coc ¢6 phan hic

dAu coc khéc nhau.
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Hinh 7. M6 hinh gian 4o cho dai 4 coc chiu tai trong léch tam.

4.1.2. Kich thudc hinh hoc ciia m6 hinh gian do

Tit cc quan hé hinh hoc, ta c¢6 géc hgp béi thanh chéng C;, C,,
Cs va C, so v&i mit phing XY 14 6, = 47° Géc hop boi thanh chéng
Cs, C4, Cs VA Cg 50 v6i miat phing XY 13 6, = 56°.

Chiéu dai thanh chéng chinh C,, C;, Cs va C, 14 L, = 2741 mm.
Chiéu dai thanh chdng phu C,, C,, Cs va Cg1a L, = 2424 mm. Chiéu
dai thanh chéng Cy, Cyy, C;; v Cy, & dinh gian (tip xiic v&i chan cot)
1a L; = 350 mm.

Chiéu dai thanh gifing & day gian T,, T;, T, va Ty la L, = 1325

mm. Chidu dai thanh gifing & ddy gian T,, T,, Ts va T, 13 L, = 1675
mm. Chiéu dai thanh gifing xién ndi dinh va day gian T, Ty, T;; va Ty,
la Ly = 2399 mm.
Dién tich tiét dién thanh chéng C,, C;, Cs va Cy:
Ac, =X Dy X (D, X 5ind7° + 2(H — d) x cos47°) = 788660 mm?
Dién tich tiét dién thanh chéng C,, C4 Csva Cg:
A, = % x D,, X (D, x sin56° + 2(H — d) X c0s56°) = 826800 mm?

4.1.3. N¢i luc cdc thanh

Xét can bing luc cdc thanh trong mit phing theo phwong X va
chita céc tim coc P; va P, ta dwge T; = 2381 kN, T, = 3286 kN, C; =
4925 kN, C, = 6271 kN, C; = 5377 kN va T, = 6205 kN.

Xét can bing luc cc thanh trong mit phing theo phwong X va
chta céc tim coc P; va P, ta dugc T; = 2392 kN, Ts = 3300 kN, C, =
4947 kN, C; = 5399 kN, Cs = 6291 kN va T;; = 6225 kN.

Xét cin bing lyc cac thanh trong mit phing theo phitong Y va
chita céc tim coc P, va P, ta dugce T; = 2600 kN, T, = 3300 kN, C, =
4851 kN va T;, = 4800 kN.

Xét can bing luc cc thanh trong mit phing theo phwong Y va
chita céc tim coc P; va P; ta dugc Ty = 2381 kN, T, = 3023 kN, Cg =
4451 kN va T;, = 4404 kN.

4.1.4. Kiém tra bén va tinh cdt thép

Véi cac thanh chéng C;, C;, Cs va C, ta diing lwc nén 16n nhét
trong thanh C; dé kiém tra. ('ng suét trong thanh chéng C; 1a o =
5394 x10% / 788660 = 6,84 MPa, nhé hon cuong d6 thiét ké cua
thanh chéng tinh theo (1) 1d Gggmer = 14,17 MPa. Véy céc thanh
chdng C,, C;, Cs va C, bao dam kha ning chiu Iuc.

Du kién bd tri cbt thép diy méng theo hai phiwong nhw nhau.
Dién tich cbt thép A,y cho mdi thanh gidng & ddy méng duge tinh tiv
lue kéo 16n nhét cta cac thanh T,, Ty, Ty, Ty, Ts, Ts, T, va Ty, dp dung
(3) dugc A;;, = 9488 mm? Viy dién tich cbt thép ddy méng cho mbi
phuong 14 A; = 2A,, = 18976 mm?, c6 thé b tri 41¢25a120.

Céc thanh va nit khac dugc thiét ké twong tuw, cin chi y bb
tri ¢t thép chiu luc kéo trong cac thanh gidng xién ndi chan cét v&i

day dai.
4.2. M6 hinh gian do khong gian cho dai c6 coc chiu kéo

Hinh 8 mé ta cdc md hinh gian ao khong gian kha di cho dai 4
coc ¢6 1 hoic 2 coc chiu kéo, trong d6 cac thanh chéng dugc vé bing
nét ditt va cdc thanh gidng dugc vé bing nét lidn. So véi mé hinh tit
ca coc déu chiu nén (Hinh 7) thi mé hinh véi 1 coc chiu kéo (Hinh
8(a)) da thay thé thanh gifing T; va T, boi thanh chéng C, va C,; thay
thé cac thanh chéng C;, Cy va C;, bdi cac thanh gi'img Ty, Tgva Tys.

MS hinh vé6i 2 coc chiu kéo (Hinh 8(b)), so v&i mé hinh c6 tit ca

céc coc chiu nén, da thay thé cac thanh gidng T,, Ty, T, va T, boi cac
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thanh chéng C;, C,, C, va C,,; thay thé cac thanh chéng C,, C,, C, va Cy,
béi céc thanh gidng T;, Ty, Ty va T,. V&i mé hinh gian ao da thiét lap,
qué trinh phan tich noi luc va thiét ké cac thanh duoc tién hanh nhu vi
du muc 4.1, lvu y dén sy xuét hién noi e kéo trong céc thanh gidng &

miit trén dai va cac thanh gifing xién ndi ¢ cot véi day dai.

Iy A1, /Cocchiu kéo
Coc chiu kéo ™ R by

wa Jsa]  wm | Loms m|  ows |

(a) M@t coc chiu kéo (b) Hai coc chju kéo

Hinh 8. M6 hinh gian ao cho dai 4 coc ¢6 coc chiu kéo.
5. Két luan

Bai bao trinh bay cdc mé hinh gian a0 m& rong tit mo6 hinh don
gian vén dugc thiét 1ap cho dai coc chiu tai ding tim v&i cic coc déu
chiu nén va ¢ phan Iyc diu coc nhv nhau. M6 hinh mé& réng ap dung
dugc cho dai coc chiu tai léch tdm, ngay ca véi truong hgp do léch
tam dt 16n dé 1am mot sé coc trong dai chiu kéo. Luc doc va m6é men
tép trung tai trong tam tiét dién chén cot duge tach thanh hai lye doc
cho mé men mét phwong trong gian phéing va bén Iyc doc cho mé
men hai phvong trong gian khéng gian.

Nhu minh hoa trong vi du tinh to4n cho dai hai coc va bén coc,
md hinh gian 4o cin c6 sy thay dbi phit hop vé sé luong va vi tri cac
thanh chéng va thanh giing nhim dam bao diéu kién cin bing luc,
tiy theo t6 hop tai trong tac dung tai chin cot va trang thai lam viéc
(nén, kéo) ctia cc coc trong dai. M6 hinh gian 4o phéng truyén théng
v§i ba thanh dugc mé rong thanh tdm thanh cho dai hai coc, va thanh
24 thanh cho dai bbn coc chiu tai léch tam.

M5 hinh chi tiét cho dai coc chiu tai léch tdm nhv da khao sat
cho thiy c6 sy xuét hién ctia ndi lic kéo trong thanh gidng & mit trén
dai, thanh ging theo phwong ditng va thanh gifing xién, tiy vao do
léch tam clia tai trong. Do d6, thiét k& dai coc chiu tai léch tAm, dic
biét trong treong hop cé t& hop tai trong 1am mét vai coc chiu kéo,
can chu y b tri du cbt thép trong cac thanh gifing va ciu tao neo thép
phit hop. Trong triedng hop nay, viée diing phiong phap don gian dé
tinh dai coc nhw dAm chiu uén théng thuong bing cich xem mdi phan
nita ciia dai nhu mét dAm cong-xon ngam tai mép cdt c6 thé sé khong

con phit hgp nita.
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