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ABSTRACT: The space grid structure is widly using in Viet Nam, but some its problems
are not solved. In this paper, three problems of space grid structures are considered.

The first problem is the strength of space grid structure.
The second is the analysis of the stress — state of the Cylindrical and spherical
buttons.
The third problem is the assessment of the reliability of structure.
To illustrate, some examples are considered.

1. MO PAU

Két céu dan ludi khong gian da dugc st dung rong rai trén thé gidi trong nhicu thap ky
gan day, dé xay dung cdc cong trinh c¢6 khau do 16n, doi hoi k§ thuat cao.

Nho nhitng vu diém vuot troi clia két cdu dan lu6i, ma né dang dan dan thay thé cic
dang két céu truyén thong nhu: dan vi kéo thép, dan bé tong cot thép, ban - vd mai bé
tong cot thép, hé mai day v.v..

O Viét Nam, trén dudng cong nghiép hod dat nudc, nhiéu cong trinh vuot khiu do, c6
hinh ddng dic biét, yéu ciu thi cong nhanh nhu: cung thé thao, nha ga san bay, nha
cong nghiép v.v. dugc xay dung & nhiéu noi, trong d6 cdc nha thiét k&€ da chon két ciu
dan lu6i khong gian 1am mai che. Chang han, nha thi ddu Quan Ngua (Ha Noi), nha thi
ddu thé thao Nam Dinh, san bay Quéc t€ Noi Bai v.v. Nhiéu dé tai cap B9, ciing nhu
céc cong trinh nghién ctu [1, 2, 3, 4...] da dugc tién hanh dé phan tich ly thuyét va thuc
nghiém két cdu dan luGi, nhdm rit ra két luan can thi€t cho viéc sir dung dan lu6i
khong gian vao xay dung cong trinh.

Viéc ché€ tao nit va thanh cling da duogc ti€n hanh tai mot s6 noi (Co khi BPong Anh,
Téng cong ty xay dung COMA...). C4c cong nghé lap dung va kiém tra két cdu dan
ludi cling da c¢6 & Viét Nam.

Nhu vay mot loat két cidu méi, nhiéu wu diém da dugc dung & Viét Nam.

Cic tiéu chudn cho thiét k& va thi cong loai két cdu diac chliing nay Viét Nam chua c6
ma st dung ctia nuGc ngoai.

Vay con van dé gi phai ban thém vé két cau dan ludi khong gian ?

Tiép thu cdc cong nghé hién dai 1a diéu "khon ngoan’’ va rat can thiét, song ti€p thu
khong chi biét sit dung clia ngudi khac, ma con phai biét cic nguyén tac van hanh, stra

chita, thay thé, cai ti€n cho phu hgp vé6i di€u kién Viét Nam, tién tdi tu san xuat.

Véi tinh than d6, chiing téi nghi mot s6 van dé can dugc nghién ciu thém vé két cau
dan luéi khong gian.



Trong bao cdo nay ching toi trinh bay mot s6 van dé nham gép phan vao viéc tim hiéu
két cau dan ludi ma hién nay & nudc ta chua c6 cau tra 10i rd rang. Cu thé, ching toi
trinh bay céc van dé sau:

1. Tinh bén c6 ké dén sai léch do 1dp dung va cdc nguyén nhan khic.
2. Kiém tra bén ctia nit dang tru va cau.

3. Do tin cay cua két cdu dan luGi khong gian.

2. KIEM TRA BEN
2.1 So do tinh

Viéc tinh todn noi luc clia két cdu dan ludi khong gian da duge mot s6 co s& thuc hién
(Truong Pai Hoc Xay Dung, Vién KHCN Xay Dung, Truong Pai hoc Kién Tric Ha
Noi, v.v.).

Sau khi da chap nhan mot so do tinh todn nao do, thi véi cdc chuong trinh quen thudc
(SAP, STAAD, v.v.), ta ¢6 thé tinh duoc noi luc trong cdc thanh dan.

Doi vai két cau dan ludi, nguoi ta thuong dung so do lién két khdp tai cdc nit, cé nghia
12 coi tai d6 momen bang khong va coi nit ¢6 an toan cao (khong can kiém tra nit -
khong dua nit vao so do tinh toan).

Gia thiét khép tai cdc nit, dan dén trong céc thanh dan chi ¢6 luc doc 1a ¢6 thé chap
nhan dugc, vi néu phat sinh moé men thi moémen nho, thuc nghiém da chi ra diéu do.

Theo 1y thuyét két ciu, tai cac diém nit giita cdc thanh von ¢c6 momen, khi so d6 ho4
coi 1a khép (momen biang khong) thi hé so d6 hod chiu luc kém hon hé thuc. Trong khi
ta bao dam an toan cho hé khép, nghia 1a hé kém hon ma da an toan, thi hé thuc lai
cang an toan.

2.2 An toan cua niit

Viéc coi nit 12 an toan khong kiém tra va tin tudng nhu vay nhd thuc nghiém ch1i cé thé
chap nhan dugc v6i két cdu dan mai don gian, nhung véi cac truong hgp phiic tap tién
hanh thuc nghiém gap nhiéu khé khan. Mat khéc, vé ly thuyét, khi ché tao cdc niit
khong chi nho thuc nghiém ma phai cin c6 tinh toan kiém tra.

Néu khong tinh todn khé ma bi€t dugc nit an toan dén muc nao, chon vat liéu lam nat
ra sao ?

Theo tiéu chudn nudc ngoai [6], néu két ciu an toan véi chi s6 do tin cay b =3,5 tuong
duong véi x4c sudt tin cay Pg=0,9997674 » 0,9999, thi c4dc diém noi phai c6 miic an
toan cao hon nhiéu, cu thé 1a b =5,0, twong duong v6i xdc suat tin cay Pg=0,99999674
» 0,9999999.

Theo tiéu chuén thiét k&€ nha may dién nguyén tir cia My thi P&=0,9999999 » 1.

R& rang ngudi ta quy dinh an toan cua nut rat cao. Néu vay vat liéu nit phai dugc chon
nhu thé ndo 1a hop ly ? D€ chon vat liéu nit hop 1y, bdo ddm an toan cao, kich thudc
phit hop chi ¢6 2 con dudng bo trg cho nhau 12 nghién ctu trang thai (ing suét clia nit
va két hop voéi thuc nghiém dé ki€m tra.



2.3 Sai 56 do lap dung

Mot dic di€ém quan trong ciia két cau dan ludi 1a yéu ciu vé lap dung c6 do chinh xdc
cao. Vi day 1a loai két cau 1ap lién ti€p theo ting phan, c¢6 thé tich lu§ sai s6 dé céac
khau cu6i cuing pham sai s6 khong cho phép. Diéu d6 cling dan dén so d6 tinh toin
khdc xa véi két cau thuc. Do d6, ngoai viéc bao dam 14p dung chinh x4c, can phai kiém
tra khoang cach sau khi 1ap dung.

Theo [1], ngudi ta thudng kiém tra cdc nit theo phuong ngang va doc., sai léch trong
tam cta goi dd v.v.. Nho 1ap dung va ché tao tot, nha thi ddu Nam Dinh, sau khi 1ap
dung xong da kiém tra thdy déu nam trong mién cho phép.

- Khoang céach sai cho phép theo phuong ngang va phuong doc nha la 1/2000 do dai
(nho hon 20mm).

- Sai léch trong tam cho phép 1a 1/3000 nhip dan (nho6 hon 15mm);
- Sai s6 do cao cua cac goi quanh bién (nho hon 15mm);
Céc sai léch trén c6 dua vao so do tinh toan duoc khong ?

Theo tiéu chuén do tin cdy ctia nhiéu nudc thi c¢6 thé chon cédc sai s6 cho phép lam do
léch chuén cta céc dai lugng ngdu nhién tham gia bai toan. Theo phuong phép tuyén
tinh hoa[7], ta tinh dugc do tin cay véi cac sai so trén.

3. KIEM TRA AN TOAN CUA NUT TRU VA NUT CAU

3.1. Nt tru va nut cdu duoc ding rong rdi trong két cdu dan ludi

Phan nay nghién ctu su phan bo Gng suat trong nit khi chiu cac luc cua cac thanh dan
bing phuong phdp phan tir hitu han. Do ba kich thudc cta nut 1a tuong duong, do d6
dan dén giai bai todn ly thuyét dan hoi.

V6i niit tru din dén gidi bai todn phang ctia 1y thuyét dan hoi.

Vi nit cau dan dén giai bai todn dan ho6i khong gian.

Vin dé tudng nhu don gian khi dung céc chuong trinh tinh todn két cau hién hanh, that
ra khong phai nhu vay, kh6 khan & day la chia phan tir ra sao 1a hgp 1y, khai bdo cac
phan tir nhu thé nao ?

3.2. Nit tru

Theo tai liéu clia mot sO cong ty nudc ngoai, loai nit nay duoc sir dung nhiéu cho céc
cong trinh ¢6 sudt dau tu vira va nho, dac biét thich hop v6i hé mdi cong hai phuong,
hai 16p dan n6i v6i nhau bang hé thanh chong hudng tam (hinh 1).

Kich thudc hinh hoc, dac trung vat liéu va cach thic gia cong ché tao niit tu y thudc vao
ting loai cong trinh va trinh d6 cong nghé cua timg qudc gia.

3.2.1. Phuong phdp tinh todn

Bai toan dat ra 12 kiém tra bén cho mot nit bat k¥ trén mot dan mai khong gian. Cich
thic tién hanh nhu sau: sau khi cé két qua noi luc trong cac thanh dan, ching toi tinh
todn kiém tra bén cho riéng niit duodng kinh 6¢m, chiu tdc dung clia ngoai luc cé gid tri
bing 16 T/thanh. Cu thé 1a véi cau tao niit tru, viéc tinh todn niit dugc dua vé tinh cho
mot doan 0,5 cm theo chiéu dai cia tru. Dé don gian hod, c6 thé khai bdo lat tru 0,5 cm



ndy cau tao tit cdc phan tir shells (& trang thai tng suit phang). Tir két qua tng suat
bién dang tai céc niit dinh cta shells, c6 thé két luan nit 1a bén hay khong.
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Hinh 1. K&t cdu mai coupol hai 16p va cdu tao nit tru

V6i cdch mo hinh ho4 nit tru nhu trén ¢ thé khang dinh v6i mot cach chia phan tir
hop 1y va dd min, két qua tinh todn dua ra tir mdy tinh 1a c6 sai s6 c6 thé chap nhan
duoc.

3.2.2. Két qud tinh todn
Dudi day 1a mot vai két qua tinh todn noi luc cia mot vai shell thudc nut tru duong
kinh 6¢cm trén, thép CT3 nhu mo ta & trén, don vi kGf,cm.

Bang 1. Két qua ndi luc nit tru

SHELL ELEMENT STRESSES

SHELL LOAD JOINT S11-BOT $22-BOT  SI2-BOT  SMAX-BOT SMIN-BOT SVM-BOT SI3-AVG S$23-AVG ~ SVMAX-AVG
37 LOADI 2 107.9 544.3 13.1 544.7 107.5 499.7 0.0 0.0 0.0
37 LOADI 129 90.5 537.1 311 539.2 88.4 500.9 0.0 0.0 0.0
37 LOADI 3 61.9 392.1 19.2 393.2 60.8 366.6 0.0 0.0 0.0
37 LOADI 145 462 385.9 324 389.0 43.1 369.3 0.0 0.0 0.0
102 LOADI 3 136.0 354.8 17.9 356.2 1345 3115 0.0 0.0 0.0
102 LOADI 331 140.8 358.9 234 361.3 138.3 315.8 0.0 0.0 0.0
102 LOADI 147 136.9 357.7 232 360.1 134.5 315.2 0.0 0.0 0.0
153 LOADI 3 1534 423.6 239 425.7 151.3 373.7 0.0 0.0 0.0
153 LOADI 145 159.3 4254 235 4274 157.2 374.5 0.0 0.0 0.0
153 LOADI 331 156.4 4229 285 425.9 1534 373.6 0.0 0.0 0.0

232 LOADI 147 189.7 370.1 49.4 3827 177.1 331.8 0.0 0.0 0.0
232 LOADI 331 1845 369.6 402 377.9 176.1 327.6 0.0 0.0 0.0
232 LOADI 146 179.5 334.4 52.0 350.3 163.6 303.6 0.0 0.0 0.0
232 LOADI 343 174.6 334.1 424 344.7 164.1 298.6 0.0 0.0 0.0
318 LOADI 146 218.9 345.8 533 365.2 199.5 316.7 0.0 0.0 0.0
318 LOADI 343 205.0 3414 55.6 361.2 185.2 312.9 0.0 0.0 0.0
318 LOADI 345 210.9 3223 673 354.0 179.2 306.6 0.0 0.0 0.0
318 LOADI 520 198.8 318.5 69.2 350.1 167.2 303.3 0.0 0.0 0.0
450 LOADI 345 244.0 330.6 76.1 3748 199.7 324.8 0.0 0.0 0.0
450 LOADI 520 215.1 3211 83.3 366.9 169.4 318.0 0.0 0.0 0.0
450 LOADI 344 239.4 313.1 88.9 3725 180.0 322.6 0.0 0.0 0.0
450 LOADI 529 212.1 304.1 95.9 364.5 151.8 317.1 0.0 0.0 0.0
550 LOADI 344 255.7 316.3 108.2 398.4 173.6 345.9 0.0 0.0 0.0
550 LOADI 529 21.6 306.0 109.3 381.0 146.7 332.8 0.0 0.0 0.0
550 LOADI 531 253.0 308.9 1243 408.3 153.6 357.2 0.0 0.0 0.0
550 LOADI 725 221.0 299.3 1252 3913 129.0 3453 0.0 0.0 0.0
669 LOADI 531 260.4 309.3 140.1 427.2 142.6 376.7 0.0 0.0 0.0

669 LOADI 725 213.7 295.2 141.5 401.8 107.2 360.3 0.0 0.0 0.0
669 LOADI 530 263.3 317.8 154.7 447.6 133.4 398.0 0.0 0.0 0.0



3.3. Niit cdu
3.3.1. Phuong phap tinh todn

Trén co s& nit cau duge cau thanh tir cac phan tr khoi hinh chép tit gidce cut, ching toi
da tinh todn kiém tra bén cho mot niit cdu dudng kinh 16cm, khoan 6 16 cau tao, chiu
luc nén tir thanh dan c6 gia tri 16T/thanh. Dua vao két qua ding suét tai moi ndt trong
niit cu, c6 thé két luan so bo néu dung thép CT3 c¢6 R=2200 kG/cm? thi diéu kién bén
clia niit khong dam bdo theo thuyét bén ting suit phap 16n nhat (S,,,,=3697,2 kG/cm*>
R=2200 kG/cm?). Vay cén phai sit dung thép c6 cudng do cao hon dé ché tao niit nay.

Hinh 2. M6 hinh hod niit cau duong kinh 16cm

Viéc tinh todn kiém tra nit cdu thuc chat dugc dua vé so sanh ing suat bién dang tai
timg di€ém trong nit véi Gng suat bién dang cho phép ctia vat liéu ché tao niit. Chiing
toi da tién hanh xay dung phan mém chia niit thanh cdc phan tr khéi cé kich thudc tuy
y. Két hop v6i phan mém tinh todn két cau sin c6, cu thé 1a SAP2000, v6i kha niang
clia mdy tinh nhu hién nay, c6 thé néi ring két qua ma mdy tinh cung cép 1a tin cay
duogc khi ta chia ndt cau da min va hop ly.

3.3.2. Két qud tinh todn niit cdu

Nhu vay, v6i cdch chia nit thanh cdc phan tir solids hop 1y, noi luc tai cdc diém trong
niit dugc tinh todn va kiém tra. C6 thé két luan nit 1a bén hay khong, ngudi k§ su ¢6
thé chon cédc thong so nit hop 1y, gidp chi ddu tu hoan toan yén tAm véi cong trinh cia
minh.

Du6i day 1a mot vai két qua tinh todn noi luc cia ndt cau duong kinh 16cm, thép CT3
nhu mo ta & trén:



Bang 2. Két qua tinh todn phan tich noi luc cho cdc diém trén tia

chita cdc nut tir A289 dén H289 (sat 16 khoan)

So thir
tu nat SOLID LOAD JOINT S11 S22 S33 S12 S13 S23 S-MAX S-MID S-MIN SVM
1 324 LOADI  A289 -3308.07 -938.811 -1287.23 -852.19 -527.9 -77.0396 -649.67 -1186.7 -3697.7 2818.15
2 324 LOADI B289 -3019.05 -1312.53 -878.549 -868.36 -587 -26.1243 -636.01 -1074.2 -3499.94 2671.92
3 900 LOADI1 C289 -33.6532 -337.809 75.9483 -1065.7 -68.74 -88.6922 890.833 85.2164 -1271.56 1892.86
4 1476 LOADI D289 -9.04497 -194.464 102.538 -588.5 -18.07 -51.1892 494.978 104.756 -700.706 1056.1
5 2052 LOADI1 E289 30.745 -137.952 80.5665 -402.56 -1.29 -32.6094 359.075 80.4386 -466.154 727.119
6 2628 LOAD1  F289 0.94054 -99.729 40.5623 -297.25 0.6715 -24.3037 253.328 40.1649 -351.719 531.551
7 3204 LOAD1 G289 -126.64 -132.583 -94.9994  -249.4 1.9476 -17.2438 120.652 -95.428 -379.447 434.429
8 3780 LOAD1  H289 -302.468 -260.694 -687.064 -165.76 59.096 19.8801 -113.47 -435.61 -701.143 509.725
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Bang 3. Két qua tinh toan phan tich ndi luc cho cac diém trén tia
chtra cac nat tir A322 dén H322 (xa 16 khoan)
S6 thir
tur nat SOLID LOAD JOINT S11 S22 S33 S12 S13 S23 S-MAX S-MID S-MIN SVM
1 322 LOADI A322  -1148.3 -795.6 -536.2 2114 -349.5 163.1 -367.2  -696.7 -1416.3 929.2
2 322 LOADI B322 -1264.6  -1390.9 -155.2 -74.7 -378.6 176.2 -12.0 -1373.2 -1425.6 1388.2
3 898 LOADI (322 -479.3 -573.0 -13.2 -56.3  -70.1 324 0.0 -466.1 -599.4 545.1
4 1474 LOAD1 D322 -197.4 -346.9 34.6 -89.6  -20.9 10.1 374  -158.3 -388.8 369.5
5 2050 LOAD1  E322 -97.7 -244.2 38.8 -87.5 -1.2 34 39.5 -57.5 -285.1 288.6
6 2626 LOADI F322 -62.0 2114 10.0 -89.2 -1.0 0.6 10.0 -20.4 -253.1 249.3
7 3778 LOADI G322 -27.9 -128.4 -22.3 -59.8 2.5 -0.5 0.2 -22.5 -156.3 146.5
8 3778 LOADI H322 -4.0 9.7 -76.8 -34 6.1 -3.5 -1.8 -11.2 -77.4 71.4
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4. TINH PO TIN CAY CUA DAN MAI KHONG GIAN
4.1. Phuong phap tinh

Dé tinh do tin cay (PTC) ctia dan mai khong gian, ta can tinh ky vong va phuong sai,
ky vong dugc tinh theo phuong phap PTHH thong thuong, con phuong sai tinh theo
phuong phap tuyén tinh hod [7]. Sau day chiing t6i xét cho truong hop dan mai la chom
cau.

4.2. Thong so ky thudt

Phuong 4n mai chom cau dugc thiét k€ cao 10.65 m, ban kinh vanh d€ 48 m. Cau tao
madi goém 2 16p lién két nhau bang cdc thanh chéng huéng tam chom cdu, khoang cach
gitta 2 16p 1ay 25cm [theo Geometrica company, USA]. Toan bd mai dugc dat trén mat
dat trén vanh d€ (hinh 1). Bai to4n dat ra 12 kiém tra bén va tinh to4n do tin cay cho dan
madi trong 2 truong hop lién két dau thanh dung nit tru va nit cu. Dia diém thi cong
tai Ha Noi.
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Hinh 3. Mit cat doc mai
4.3. Tinh todn tdi trong

4.3.1. Tinh tdi
Tinh tai mai

Tinh tai mdi bao goém trong lugng ton va 16p cach nhiét, trong luong xa goé va cua troi;
trong luong cdc thanh dan va nit. Phadn mém tinh todn két cAu SAP 2000 cé chiic nang
gén tai trong do trong lugng ban than cac cau kién gay ra nén chi tién hanh tinh todn
céc thanh phan tinh tai con lai. D€ don gian ta c6 thé 1dy téng trong lugng ton + xa go
+ chong néng+nit theo kinh nghiém (30->40kG/m?). Chon P=35kG/m*. Do khong
khai bdo két cdu ctra troi vao chuong trinh nén can quy tai trong ctia n6 vé 36 niit trén
vanh trén cua dan. Méi nit chiu mot luc Pey:

Pct =P #R *f; = 456kG.

Vay tinh tai mdi c6 huéng tir trén xudng duéi, c6 diiém dat tai cdc nit thudc 16p trén,
c6 gi tri bang gi4 tri tdi trung binh (35kG/m?) nhan véi dién tich chiu tai ctia nit d6
(rieng18 nit thudc vanh trén cuing con c¢6 thém thanh phan do tai trong ctra troi gy ra).
Gia tri tinh tai duoc thé hién trong bang tai trong duéi day.



4.3.2. Hoat tdi

Hoat tai mai:
Theo TCVN 2737, hoat tai m4i 14y 30kG/m?. Dé don gian cho tinh toén, trong vi du
nay ching to6i chi xét 1 trudng hgp hoat tai phan bo déu trén toan bo mai. Tuy theo dién
chiu tai ma moi nit trén mai cé gia tri hoat tai tdc dung khac nhau. Gia tri hoat tai nay
duoc thé hién trong bang ti trong.
Mai niit trén vanh dé mai chiu hoat tai c6 gia tri:

L 30%13

P,,=P * R = 503KG.

4.3.3. Tdi trong gio:
Cong trinh nim trong ving II-B c6 W,=95 kG/m?*. Tai trong gi6 tdc dung lén bé mat
cong trinh theo cong thuc:

W=1,2xWxkxC(kG/m?)

Do mai hinh chom
cau nén gia tri hé s6
khi dong C tai mot

Bang 4. Tai trong 1én mai

diém thay doi theo | STT | BODAL | DIENTICH | rq 0 ri lyoartall 616
g6c nghiéng clia tia | VANH [CANHDAY| CHIUTAI

noi diém dé véi tam mm m2 kG kG kG
cau va mat phéng nam 1 2000 1.73 56.157 67.47 -246.525
ngang. Theo bing chi | e

X , . Y , 1 . 7. . - .

dan xdc dinh h¢ s6 khi 3 1685 31 8479 1200 | 441.75
dong thi toan bo phan 5 1560 2.87 79.983 111.93 | -408.975
mai thiét k& deu chiu 6 1430 267 75803 | 104.13 | -380475
gi6 hit. bé don gian 7 1290 2.44 70.996 95.16 347.7
cho tinh toan va thién 8 1142 2.18 65.562 85.02 -310.65
vé an toan ta ldy C 9 2015 3.48 92.732 13572 | 4959
=Co =-1,25. Két qua |\ o
tinh lyc gi6 dét tai cdc 12 1100 212 64308 8268 | -302.1
vanh  theo  phuong 13 770 0.76 509 534 1967

phan ky, tam phan ky
1a tam chom cdu. Tién hanh nhap gid tri tai trong gié vao mai trong SAP2000 bang
cach khai bdo luc gié tap trung cé diém dat tai dau trén ciia cdc thanh chong huéng
tam, c¢6 huéng truc 1 (truc i-j) ctia cdc thanh nay, c6 gid tri thay d6i phu thudc dién tich
chiu tai ctia nit, dugc tinh todn cho trong bang bén:

AVAVAVAVAN AN NN
AV AV AV AWV AN EN SN,
SR S
i e AAV AV N e AR

11rrrrr1rr1rr1 1T 11T 1T 1T 1T 1T 1T 1T 1T1T7>TT

Hinh 4. So dé dan mdi cé lién két bang niit tru



4.4. Kiém tra bén va on dinh thanh dan:

Cian cit vao bang két qua t6 hop tai trong, viéc kiém tra bén va 6n dinh cho tiing cau
kién thanh dan dugc ti€n hanh nhu cac cach thong thuong. Két qua cho thdy trong ca 2
trudong hop lién két, noi luc thu duge trong thanh nhd thua rit nhiéu so véi kha nang
chiu luc cta thanh. Viéc chon tiét dién thanh mang hau nhu thoa man yéu cau kién
truc.

4.5. Tinh todn do tin cdy ciia dan theo tiéu chudn bén:

Bai toan dat ra la xac dinh chi s6 do tin cay b clia dan mai coupol véi gia thiét nit 1a
bén.

4.5.1 Xdc dinh tham so:

Tham s6 hinh hoc:

Chiéu dai thanh dan trén cdc 16p (cdc thanh chiéu dai 200cm ) c6 m = 200cm, S; =
10cm (do lap dung).

Puong kinh cac thanh dan D c6 m, = =5,7cm, S = 0.057cm.
Chiéu day éng thanh d c6: my = =0.35cm, S, = 0.035cm
Tham s6 vat liéu:
Modul dan héi E c6 m, =2038900 kG/cm?, S = 20389 kG/cm?.
4.5.2.Cdc budc tién hanh:
Bai toan dat ra la tinh do tin cdy ctia dan mai véi diééu kién an toan theo diéu kién 6n
dinh thanh dan c6 ung suat nén 16n nhat. Dya vao biéu d6 noi luc ta thay thanh F9666

¢6 noi luc P = min[P]=P,;,=-4169 kG, max[P] = P,,, = +3665kG thuoc vanh thit 2 ké
tir dinh mai, c6 L=110,3 cm, D = 5,7 cm, d = 0,35cm, E = 2038900 kG/cm>.

S pux £18,41=] .[8], =0.87.2800 = 2436kG/cm?, cho s, =400kG/cm’
Tacoi s, phu thuoc vao 04 bién ngau nhién la (L, D, d, E). Can tinh x4c suét an toan

PS = Prob (S max < [S od]) ’ lumg du trﬂ M: [S od] - S max *

Dé tinh Pg ta tinh b = M,

SM
Oday, m_ = P‘;"”‘ = ?8689 =709,01(kG/m?), m_ =2436kG/cm’.

Khi do
m, =m_-m_ =2436- 709,01 =1726,99kG/cm’
Tinh s,

Trong thuc t€ gia cong ché tao va lap dung, cac dai lugng ngau nhién L, D, d, E chac
chdn ¢6 nhitng sai léch ngéu nhién. Sau day ta phan tich anh hudng cta timg tham s6
thi¢tk€ dén s . bats =F(L,D,d, E)

- Do nhay (t6c d6 bién thién) ctia s, theo L.



F _és,, -5, 0_€71034- 709,010 _ kG
=g 0= 5= 0,133——
w & 10 Y & 10 H cm

P Do léch chuin cua s, do L sinh ra la:

s' = E.SL =0,133x.10 =1.33(kG)

- Do nhay (t6c do bién thién) ctua s ., theo D.

F _és,, -S,.U_6671,3- 709,010 _ kG
=z 0= = 66158 —
M & 0057 § & 0057 Y cm

P Do léch chuin cha s, do D sinhra la:

IF

S'p = D Sp =-661,58x.0,057 = - 37,71(kG)

- Do nhay (t6c do bién thién) cua s ., theo d.
T[F - éS sau - S m: -

g 17874
fd & 0035

0,035 4 em

LU 6646.45- 709,010 _ kG
1§
u

P Do léch chuin cha s, do d sinh ra la:

ﬂl; S, =-1787,4x.0,035 = 62,559(kG)

sy =

- Do nhay (t6c do bién thién) cla s, theo E.

ﬂF = €S au ~ S max e708’74 - 709’0192 - 1,3X10_5

E & 20389 H & 20389 Y

=

P Do léch chuén clia s, do E sinh ra la:

IF

S'y =[S, =-1,3x107x20389 = - 0,265(kG /cm”)

Ta c¢6 d¢ léch chuén cha s | 1a:

— 12 12 12 12
SSM _\/S L+S D+S d+S E

= J(1,33)2 +(37,71)? +(62,559)” +(0,265)* » 73,06(kG/cm?)

Ta co:
i 2
sy =[s2 +s2 =400 )> + (73,06 ¥ » 407 (kG /om ?)
Vay b:niM:M»AL’Q‘]_
SM
Suy ra P;»107

C6 thé két luan dan mai c6 do tin cay cao



KET LUAN

1. Vin d¢ an toan cta két cau dan luGi khong gian 1a van dé rat phic tap, trén day chi
xét mot s6 khia canh ctia vin dé. Bai to4an 6n dinh va dao dong cuia dan chua duoc xét
dén. Loai két cau dan ludi 12 két cau nhe, ¢6 khau do 16n, rat nhay cam véi gié bdo, van
dé 6n dinh khi dong ciing 1a van dé can quan tam.

2. Miic do an toan ctia nit doi hoi cao vuot bac so véi thanh, DTC phai dugc coi bang
1. Do d6 da khong dua vao tinh trong so d6 DTC. Van dé nay ¢ mot y nghia thuc t€ 1a
khi chon vét liéu va kich thudc cta cac nit phai bao dam an toan rat cao so véi thanh.
Chinh vi ly do d6 ma nguoi ta khong dua nit vao so do6 tinh noi luc.

3. Tiép thu cac thanh tuu clia nudc ngoai, dan dan lam chu cac thanh tuu do6 1a yéu cau
d6i véi cac nha xay dung. Vi tinh than d6, c6 1€ trong tuong lai gan Viét Nam nén c6
mot tiéu chuén thiét k& két cAu dan ludi khong gian phu hop diéu kién Viét Nam.

Lé&i cffm -n:

Chiing toi xin chan thanh cam on GS-TS Nguyén Van Phé da cho nhiéu goi y quy
bau trong khi hoan thanh nghién citu nay.

Cong trinh hoan thanh véi su hd tro clia chuong trinh nghién citu co ban (nganh co
hoc).
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