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h h iennay,kht tnh tOan k6t Cau"ng trlnh quan

「

|I Sψ
 dうt tЮ ng mOi trυさng det da duο i tac

Ч 口` dung Caa taitrOng bOnl dan can xern x6t n16t
s6chang loai tろ i trOng dぅ c biot nhu sau:饉 itЮng
dO va Chanl;tai trong n6:tai trong s6ng xung kich;

S6ng n6nl¨ Cac loai tai trong nay c6 dlc`訥ёm:
cυong do tac dung manh;thOi gian tac dunJ ngan.
vl vay,vioc tinh tOin su,anh htPて シng coa cac dang
taitЮng tren d6n tmng thai ong suat_bi6n dang cOa

k6t c6u cOnc tnnh can dυ 。,c nchiOn c口 u tinh toan
mOt Cach chrti6t,ぬ y dt:tむ d6Lυa m mOts6‐ bion
ph6p lanl Suy glう rn Chuy6n Vi Va nOilLPCも taC dung
trong k6t cau cOng tnnh.

Dυ6i day cac t6c gia trinh bay phυ cng phap
Oiぅ i bらi t06n dong itPc hOc caa kё t cau tt′αnq.tac
voi moitrυさng du。「tac dung coa taitrong s6ng h6
co x6t d6n anh hげδng caa yeu t6 thOi gian,vdi・
muc dich nhan dυ αc cac k6t qua tinh tOan pho hop
hon vOithげ c6.

1.Xay diPng bait{Din Va phι PO'ng ph6p~giai

■′.χay d`Л
"g baffO`″TiOn hanh khう o s6t hO kOt cau―n16i truё 'ng bi6n

dang,hё larn vioc theO sO,do bion dang ph=ng ch。
tron hinh H.1.a va hlnh H.1.b.

MOi.truOng bi6n dang gさ m nhiさ
1ょ
|∂p.Tうi trong

tiC dung 10n he la tう itrOng dOng dolζ 6ng xung kich
trOn rnう t dat c6 quy luat thay d6i theO thOi gian

du'0'C XaC dinh tru6C hOう C Chiu tac dung cuc b6
coa bonn dan.can xac dinh trang thai クng suat_
bi6n dang cOa hO k6t cau‐ n16i trt′ (ンng theo quan
di6nl tuCng taC dOng lし Pc hoc.Gia thi6t rang,vat
liou kot cau la dan h6i tuv6n tinh va dも no nhat
dぅng huong.Ho kё t caし_moi trtPong lam viOc the。

so,do bi6n‐ dang phら ng trOng diё u kion chuy6n vi
b6va biOn dano b6.Tronq qu6 tnnh chattう i coiliOn
k`ttttn bё  mぅ義i6px`c giし古k6t c6u va moitrψ ong
lさ lien tuc khOng c6 Su truo't haytach cuc b6.
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D6giai baito6n dlt ra,da si dung phu'α ng phう p
phan ti h● u han.HO k6t cau_rnOi trυ ong duoc rdi
rac h6a nhu'sau:tむ 'he thげC bin v6 han ta tach ra
mot miё n_h●u han bao gom k6t c6u va mOt phan
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Kich thu,(,c hinh hoc thong thOy cOa cOng tnnh lう

(3x25)m,n6C COng trlnh c6 Chiё u day O,5m,hai
tu'さng bOn c6 ChiOu day O,4 1Tl Va day c6 chiさ u day
O,35m.Khoang c‐achtυ bё mうt mOitrυOng d6n mう t
trOn n6C cOng stP Iう hlF4 in,kh9う ng()ach tむ mat
du'6'i〈16y cOng tnnh dOn hC,t miOn nghiOn c口 u la
h2=4,35m, khoang cach tむ 'rnう t ngoai tt′ Ong cOng
tnnh ra hai ben bion mion nghien c● ula bぅ ng nhau:
Ll=L2=7m.

Khi tinh bう n inh hυδng cac dang● i■ong d6n
trang th6iク ng suうibi6n dang cこ a k6t cau cOng trlnh,
d6dσ n giδ n nhung khOng m6ttrnh t6ng quat,mo hinh
vatliOu cOa kёt cau va moitruё ,ng dυ。,c gia thiet la
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V6i thOi gian duy trl τ=0,01s.K`t quう ndり iOn
Cu'u anh hLP6'ng cia thloi gian tac dung cid itai

trOng dё n mO men Va Chuy6n Vitaitam n6c cOng
trinh duOC th6 hiOn trOn hinh H.3.ava H.3.b.    ・

イ.2.Baf fO`′ ,2
′ヽ6'i thO'i gian duy tn τ=0,02 s. KOt quる .nghiOn

cl'u anh hι P6,ng cOa thё ,i gian tac dung coa tai

trOng dOn mO men Va Chuy6n Vitaitam n6c cOng
tnnh dυOC th6 hiOn tren hinh H.4.a va H.4.b.

イ.&Ba′
`o`″

3

Vσi thbi gian duy tri τ=0,04s.唯et qua nghiOn
c●u anh hu6'ng cOa thδi gian tagⅢ dung cia tai
tr9ng d6n mO men Va Chuyen Vitaitam n6c cOng
trinh dυ9C th6 hiOn trOn hlnh H.5.ava H.5.b.

4.イ.BaFfo百
"イ

VOi thOi gian duy tri τ=0,05s.K6t qua nghiOn
c口 u anh htP{シng cia thcli gian tac dung coa tai
trOng dOn mO men Va・℃Ouy6n vi tai tam n6c cOng
trlnh duOC th6 hiOn trOn hlnh H.6.a va H.6.b.

K6t qua so s6nh anh hυ6no thOi gian t6c dung
n6d6n chuy6n viva rno men taitam n6c cOng tnnh

dυOC ChO trOn hinh H.7.
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ぬnhもituy6n tinh,めn taitrong s6ng n6 vぬ dυoc“ i

la CO dinh VO'a dυ O'C COila di dOng.Tai trong s6ng
Xung kth tttn mう t dat c6.quiluat pl 15]:

ΔP(t)=△ Pmax(1_t/τ )n=10.(1_t/τ )2,7m2.  (10
、/6i cac so llou vo kot cau,tai trong nhu trOn,sё
ti6n hanh khぅ。s6t cac baitoan tuong ung voithoi
gian duy tn tai trOng tic dung 10n cOng tnnh khac

nhau.cu thё la:                           L
>BaitOan l:thoi gian duy tri τ=0,01s;1     1
>IBaito6n 2:thCソ i gian duy tn τ=0,02s;. ・ 

・  1`

>Baito6n 3:thOi gian duy tri τ=o,o4s:
>Baitoan 4:thOi gian duy tn τ=0,05s.
Sα d6 mo hinh tinF duocth6 hiさ n trOn H.2  , ヽ

′

ヽ

:

「

~~~~~~

匡
=コ

′

30



010Z‐

'ps・
9‖d]lH9‖0100

Й υP/″り0-9 fυο″9″―θf″υμ′δ′9009υ″θ′●И Йυp/″
"И
′o″9″9w

(q(e

′
^υ
θκ′″0-9 rυθι〃9′■_θ:暉υッ,6υ

9。。9υ
″9′∫留ИИυ

"η

ψ
"υ
θ″9″gW

P'11.‖I`。
31,牌
1,絆|,,IWII,1`.,ユ|,P,0,|,‖,`

10-'031Z:'

00`,19tヽ,x,‖

z]―匈m81。
:`:。:::,｀'い‖

zn l・al」。,可

“

,|

ml“。1

PI'。|ヨ
"t

(q

」
０
〓
二
一
●
０

092

,,0・

tl]|・

00E

000

0S I

00E

Og,

1:Ю●

ど夕
`

」|013 031 00, 0:l, 11: 0:7 ,]2 03[ 001 ]:[

匝

Ш

“

―

“

咄

レ

Ｆ

ｍ

呻

●

|`

]W:■

「
ヨ

ヨ

Ｏ
Ｎ

______puo5ol
`′

/″

'|!」

|:。10011'
10‐

',7,,'1埒Л
に|=00,71。

10'Z:ι2・
`l tll,ヽ

8:,10劇|´

t“
|1勲
S`'ω

'1」

'"■
」。
'Oun」

l゙dんldSI X 図

ヨWI■ |

。日

, ,||

`′

′/

,11

3:―

0:

0,

OZ・

|]=]],:1●

[:'1:11`1'。川
:]・。01,,1'

:,■

``][`|'1‖

Z口|●|●●0●」,10

0011い。「

00

]Z

:"

00

03

larerl uoorunl tob,{elds[ E 図

,0!0q oqf rli !!e 00t l]qz 00? 09t 0Dt tEo
t,iti,,,1,,,,

0,|´‐

「
轟

ヨ
０
「

`V′

/
ヨ
"!1

ヨ日

03・

切

螂

∝

般

"面

。1

`,。

0]031●

13'3Zl,'1'7{
tl・

`0]|マ
:'

111:0`Z'IШ四

●:'`l●1'|ヽ1

1。
'IPII`'Ш

。
'」

凶sarP{ uoururu lotd ,iqdrl{ x,arprr uomunJ pld 
^Ptdslil 

Ei 凶

"〃.1,ハ|.P,.1,10,「1,P,■

「

.絆1,P,I,‖|,P,.1.

”
”

Ｄ

■

ｍ

ｍ

ｗ

肛
岐

け

―

―,u。6●]四,1

「
轟
ヨ
Ｏ
Ｎ

「
′′́

■

田―
'1,S■'|′'‖

ヽ,¨
` |‐●
`―
●

“
°
・■u°

"un」
1°ldスマ|`IC萬 図

洵
伴.3.出
14,P,.1,03.1,P,.1,,「

.00「,1,il,]=|,P,,1,

=E
●

虚1.

0,
ョnll

●●

び′″

■

Ⅲ,|■
…
‐,
■IⅢI

"●

"●

ι3●,0,`:●

00・10,｀1●|‖

033

00,

図

(q

9ⅢヨH9‖9‖00 11 00H VOHH

LC

____」

~1~

ι

t

ヽ

も

・

。[」

(e

Й υ9イη″0-9 rυ。″9″_θ‖υμ7 6υ9。。
9υ″97」9 И Йυ9ズηψ И υθ″9″7H

|

t

(e

____」
T-fr--] ff? 1,:l,tP;t,t:,i

_____」

口
．

が

|
~¬

¬

匡□

ココ

「
~~T

I サ

「

~T~~

「
「

「
コ
¨
　

一

］
０

一

□

|

「

~~

「

ヨココ
|

「

卜F平

_____」
ヽ

saP{ uog.unl pld 
^qdsK 

ts

Ш□



1回| KHO■ Ho0 11 00NG‖ GHE‖ 6

12

a)

T6=0,01s T6=0,02s T6=0,04s T6‐ 0,05s

Thこメi gian tac dung,s

b)

tac dung len k6t cau cOng trinh nhung thoi gian tac

dung khac nhau τ=0,01-0,05 s thi sё  cho k6t quう _

vё chuyen vi va n10 men taitanl n6c cOng tnnh la

khac nhau:                               ヽ

+‐「 ho,1 9ian tac dung ngan thi Cac gla tri chuyen

vi va rno nlen taitarri n6c cOnq tnnh nh6:・
+N6u thOi gian tac dungあ ng 10n thi cac gid ti

罷‖告|:管nvivan16mentaitanln6ccOngtrlnhcant
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T6=0,01s T6→),02s T6=0,04s T6.く ),051、

Thcッi gian tac dung,s

‖7.Kθ 1 9υi sQ s`η″う
"カ
カι東シ
"g tta′

g′an‐

“

c

dυng ″δ ′6η c6ng fr′η力f a ―/1,ヵ ヵυlシ,g σlδη
昴υyδη″ b‐パηわれ′伽 gあη momen

3δ″g7.Tδη9ヵαp sο s`ηヵcac ba′ :οぅη ・

cac bぅ i

tOan

ThOi
glan

T(S)

K6t qua

chuy6n vi

(mm)

MO men
(T.m)

Bら i

to`nl
0,01 1,8889

0,02 4,0870 0,1950

Bう i

toan 3
0,04 8,3130 0,3725

Bう i

to6n 4
0,05 多 0,4621

Ngay nhan bai:76Иθ7/2θ′8

Ngay gu,:phan bien:76И θ3/2θ 78

Ngay nhan phin biOn:28/θ 6/2θ′8

Ngay chip nhan dう ng bai:70Иθθ′2θブ8

Tt'kh6ai s6ng n6i bOm danifhδ i gian n6,lrang

rゎ

`′

′りg sυぢルbノθn dang′ 6々r cぢυ c6ng rr′″ゎηga′η

9υan syザ  ρゎυoηg ρ力
`ρ

 rfcヵ  ρヵan l“υc ffθρ
Ne″mark

１
■

　

（
υ

ヤ:

、
ヽ

This article presents a method of resolving
the problem of structural dynamics underground
military environment under the effect of tlte
blast wave load bombs and make the calculation
results affect duration of the blast wave state
of stress-deformation of structures. The problein
is solved by the finite element method. Algorithm
to solve the problem is the direct integration
method Newmark.

SUMMARY
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0,0939

Bai

toan 2

10,270
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5.K`tluan

K6tquう tinh toan trOn c6 th6 r`t ra k6tluan sau:

>Khi tinh bin k6t c`u cOng trinh ngら m trong

trυong hα p chiu tac dung cOa taitrOng s6ng xung
―
kich lan truyさn trOn mlt d`tthi k6t cau cOng innh

khong anh hυ6ng nhiёu nhu so vdi trtPong hα p

chiu taitrOng dO bOm dan n6 cuc b。 10n cOng tnnh;

》
‐
「ンsO sanh anh hυ 6ng thoi gian tac dung 10n

cOng tnnh trOn hinh H.7,n6u ctng dang tai trong
s6ng xung kich va cOng cυ Ong dO taitrong dOng
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