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Nhan thay ba1 ve ClVll structure rat can thiet de rut tla klnh

nghlem ma it dude thay dang t tren la thﬁ'nen 101 mao muoi v1et ‘bai
‘pay,muc. dich gidi thiéu d01 giong vé Civil structure cua Montreal._
_Thde ra_ bai nay_ chl noi rleng vé 1 lanh vic design Industrial=

Dulldlng va séu them nﬂa la cua Pulp-Paper Mill ky nghe quan trong

_ vao_ bac nhat cua Canada.Sau day tol xin | trlnh bay vai khla canh |

tong quat ve Design philosophy cua Canadisn Engineer ve 2 Heavy-

_ Industriel Bulldlng.",_ o _

Co the noi thiet ke nha cbng nghlep 1a noi trddng sinh dong cua

hy su 1 Klen _tao,vai tro cua ‘ho k@g_nol bat trong 1anh vuc nay,ho quyet
_¢inh klch thdoe _ngdi nhe, cac 101 1uu thong,cac loai - Vat lleu klen tao,J‘
phal dung,tham dinh cac glal phap thoa @ man - cac van dé an_ toan,kinh_ te’ __
va cho su banh Lruong trong tuong lai.Trong ni nhleu u truong hop,co nhing
cudc hoi hop rat dbong dai_ vdl cdac KS _pen Mechanical (ho 1a b0 phan
chu chot cua Project) du ta1 ph01 tr1 ' thao ra phan De51gn Prelimirary _

_ Vai tro_ cua ﬁrchltect rat 1u md_ trong 1Znh vie nay , vi cac XS da.

_binh Partie dum ho r01 _, _ngay ca van aé ‘binh_ fagzde nua J_(cac XTS

__bén VH_thubng v1 binh Partie nhy binh _xAp xam_ Vay)_“_ﬂ______

. Noi téi DESlgn,tﬁddq_he§_PhﬂlApo;_tﬁ;JCQdQ:_?§L~Ca§§ﬁa hien_lou ____
__hanh cac Codes :_ CSE Standards A23.3-1977 cho _Concrete Design va___
_ 816.1-1974 cho Steel Structures for Building , ngoai_ra con_ co Natio=

_nal Building Code , Climatic information for Building design in Canada__

~ va_Commentaries on Part IV_of NBC of C Canada . _ Bo la nhung Code chinh _

__ma KS Design can._ phal co. Hlen tai hau het cac K5 co Van .tai Montreal .

) van con _dung Allowable stress de81gp cho ca thep lan beton.;___“mr“____
o Paper Mill thddng la mot chu01 _building nam theo t thﬁ tu cua ________ L

) PTOCGSSlng Sew _mill , Caust1c1z1ng bulldlng 5 Bleach_plant s Hachlneuﬁ

Vday;la_logi don glan_,_re,Va”chac_ghag_, auﬁc dung t01 _da trong dieu
_kién co thé . Con loai I (rigid frawing) chi dung trong.truéng hép. _ __
pHt dic df . Hodc 1a su phéi hop cuz c& hai (Machine Room thuge loal. . _
nay)._ Ve loai II ,_ Stability cua frame dupc_dﬁa_trén cac Vertical- -

bracing 8 4 bén doc theo chu vi nha (chi cén 8 1 hodc. 2 Bay tly theo ...
U |~ S
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kich thudc ngoi nha) va Horizontal bracing & mai va san (461 khi mai

duoc coi nhy 13 Diaphragm néu cé 8@ d6 cung va khOng cin-xu dung dén - -

Horizontal bracing ndér).
cot , cac floor beam néi simple vdi-girder , cac crane girder chay -- -
doc theo hai hang c&t néu 1a crane building , cac hoist beam treo &~ -
dibi truss hoac da san , , -thuan-
tien cho sy bo tri'purlin trén mai hodc da san . Hinh I 14 sketeh — —-——

d6n gian midu ta industrial building . - --—-

spacing cua cdt thudng la 20! - 22!

Purlin

Khung nha thuéng 1a Girder ndi simple voi - - —
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Roof : thudng 1a purlin WF dudcc dé boi roof beam hoac roof-truss-—

véi roof deck trén do co cac 16p roofing , insulation (dead load cua
roof 14 20 psf) , purlin co spacing thidng td 6 dén 7 feet dé thich
hép vdi tAm huu dung cua deck , depth cua purlin phai dong nhit trong

pham vi cua horizontal bracing (ma thdgng la starred angle duoc ndi
véi canh ddéi cua purlin) , roof véi cac 16? roofing thdéﬁg khang
duéc coi 14 diaphragm , do do toan by dd cing cua roof dé-chiu lic
ngang sé dua trém horiz. bracing . D61 khi , tﬁy theo tam c6t {thudng
la longspan) glal phap precast concrete panel re hdq’va tlet klem
horiz. bracing (tuy nhién van phal xd dung bracing ¢ vai bay cho glal
doan xXay cat)'. Khi design , coi bracing nhd 1 truss nam ngang co

cac support la vertical bracing . Purlin dudc design nhd da tda dén
va check deflection do live load .

Roof truss co cac chord thuéng 1a T section , va cac web member 1a

- starred angle , truss dudec coi nhd simple supported béi column ,
trucng hép truss cé tam 16én va mai la vat lieu nhe , can check" phan
suction glo s néu 1udc tac dung 16n . cin check deflection va dong
thoi phal o dung sway freme chay than~ goc vai mat phéﬁg cua truss.
Cac.purlln se dude a@t tal panel point- % top chord va design top
chord nhi la compression member co Lu=spacing cua purlin . Trong
trudng hép co hoist beam trec 6 bottom chord , cin dan xép dé ldc
2ui tu nay nam ¢ panel point hosc di vao panel point :(hinh II)

Fruss

-

“____Hoist beam
(HINH - II)
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San : Cciung tudng td nhd mai , ggﬁ co'hé théhg floor beam + girder ,

tuy theo function ma la concrete do trén steel deck (dung cho san 46t
vdi cac db dbe , ong thoat co 1ive load 14n) hoac la gratlng (dung.
cho san k£6 . live load nhﬁ)' Cac floor beam cung thu0ng co’ spacing
i €' den 7' . Thidng mbi vi tri san co mdt function nh4t dinh vbi
live load q&irdlnh 5 declcn da vdi 51mple moment , check live lozd
deflection , cung can 1uu y doi khi van Dhal dung live 1oad,kna 160
cho Viéc di cnuyen mot 50 may moc dung cu tren 1o (erection load ,

ecuipment Joad) du sau do no chi c6 live load kha nho nhi service

"load ", mhat 1a cac san gan "hatch way . Trong ‘tribng hép beam co point

H
load kha 16&7;"E§hwbﬁéck digu kién web crippling , va khi check shop
drawing ¢in 1du 'y s6 bolt tai connection , vi. khiwlém_éhdb'drawing';

cac KS thdéng can cd Vao size va - snan ma quyet dﬂnh so bolt ?7khahé

— e — e - - - — — Gitaest S B WAESEd R

'can bikt tri 50 phan 1dc tnﬁc sy tai 501 .

Brac1ng': 1% vertical bracing (se goi 1a V.B) va horlzonta1~-

—— A

bracing (se | goi la H.B) , nhd tren "da noi , cac ‘bracing nay dé glu
cho toan BﬁgﬁgaiAﬁﬁi_EHEC Vdng “chac khi chiﬁmiﬁéﬁﬁgéﬁg_: le rlgld

frame , do ving Chic nay se tuy vao do cung cua khung . Brac1ng

“thibng 14 starred angles va 2 GO cdc ¢ dang chd X, Y, hoac V .7D@ng
thong dung va manh nhat 1a X 7 kxhi design voi dang nay , ta chi ke
dEE_EHE“ihéﬁﬁmEﬁiﬁngﬁgwtﬁééwﬁﬁéﬁg_éiav(Hbéé_éibHCrahéf dang khzo
[ S i o

sat va xem thanh con lai nhd k& khong Chlu gi ca vi b1 “buckled (hinh TII)

s agrd

TS nhiéu cach xap xep V.B firong trudng hdp tUdng co opening (hlnh v )

i_% %/
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(HINH - IV)



vol eac ¢ bracing Chi Y va vV’ , ta pha1 khao “sat thanh chiu ca cang 14n

nen . V.B tnuéng phal di lien tuc £ mai xuong £41 chan cot g tgi

cac 301nt ,'cot ddoc coi nhd khong di chuyén , va té'co braced noint

tai aiém Ay cko cot (ding dé f£inh Lu khi de51gn cot) - G céc bay

ke e R T

khaéﬂjidlem_ay ddbc truyén bang cac struf”d cung elevatlon ; nen cac

PP R S s i

'cot ‘do cung co braced pOlnt tudng td Cac diém noi glua 5;rt Ya qoti

e knonﬂ ddbc coi 1z braced p01nt ) - Gio thidng cddc coi nhd tac

e e

dung ca 4 huong vbl cac he S0 pr95510n va suctlon o truéc Va sau

'bulldlng, vdi be so co cao, hlnh dang ... cac 1dc glo nay se ddde

g S —— -

chia thanh 1ﬁc alem tac dunr taW cac braced pOﬂnt cua cat con ¢ cao

4o mal , cac 1dc diem nay se di vao ‘cac panel p01nt cua H B va chla

_reactlon b1 cac V.B & L ben cua DullOlng ; Hlnh v la mo» roof plan

b i Chbei e AR e f— DTS ——

aén glan .
J_V.B ICol.
i T I"_“;>1 1 L 1
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Roof Plan - (HINH - V)

'Tfahg_ffddﬁéWhéﬁifﬁéﬂg chuﬁéwéuénd la concrete block wall, tudng co
“the duge coi nhu shear wall, va khong can i dung V.B nuaTEhE"é'ﬂ

dung “cho Industrlal building Va trong trddng hbp khoéng ¢6 Earthquake

‘ma seismic load se dddc chlu b01 sd phOl hdp cua steel brac1ﬁg va

‘reinforce concrete shear wall- cO dlp se trinh bay trong mot bai khégs

Thuong thi Upllft Va Downward force do ldc ngang tao ra trong 2 cot

_éuarv B fafulon néu nha cang cao - do dd ; khi design cot va mong,

ta chn chu v tdl lﬁc nay (net uplift se bang upllft do ldc _ngang

'trd degd 1oad) va 6 chan cot ta co to hép 1uc xuonv 1en Va ngang
(khongico moment 6 chan cot trong 51mple frame) - neu net uplift kha

ldn, chleu aay cua Base Dlate se quyet dinH boi 1ﬂc nay, va ludu y s
Ve Size cua Anchor bolt ce chlu ca ten51on lan shear do ubllft Va



shear 8 chan cot; trong triéng hép nay, mot sb KS thich dung Shear-- -
Lug (1 tam ding han full strength dudi base’plate)'dé"ch;u shear va -~
coil anchor bolt nhu chiu tensien thoi (hinh VI) - -
T Cot - e dd’ mai san o i thuéng la WP cd tu 8 ;'14" hoac la‘"“*”

24"'cho crane column. Cac cot’ bien thﬁbng cung & de tien- v1ec B

tuy, va size ‘tuy thuoc vao ldc va unsubported 1ength . Cac cot bien”
‘co to hép ludc Dead” loadT‘Live load; va Wind load. véi cac Crane col:
'th{'trbﬁg‘héy“ngéai”déﬁ'c&imoment"ddjlgi’hgéﬁgj“éab—éqt nay thudng
¢ong thic “géﬁ"dﬁﬁ’g - Tva ‘szu do check ’lai"béﬁg‘computef khi lam Anal-
ycls “Ttho ¢a system (chan cot crane thuong duoc n01 khoP Vo1~ mong P
‘va  ddu cbt noi- cing voi da mai hoac#keo mai) . Cot thuong duoc Spllced
2 Teet tren” mqt san, — réu la” cot 1lién tuc thiHOi noi phal la full

strength -
- e ppan-1a- phan noi—sg- Rt va bulldlng frame, v1“hhuon Xho té_bao'*

nen khong the - di~ sau vao chi- tlet"chl co the thad luan'bang mieng

m01 het phan muon n01 (nh' ai do da noi: Civil~ engineering is more
of an Art than a Science). Bay glb ban qua phan concrete nhu foun-
dation eua column, tank,” tower, ‘cac Ve chia ' cac structure a8 may P
Trﬁng'papér‘mill;'céc_mé&‘mééj”bgvéhﬁé ‘tower thuong ham 1uon ben

‘trong building T~
Mong ¢us cac cOt bién phai”dat ¢ mot” a@-gaa “qui dinh dé thoa

‘man dieu kien Frost’ protectlon Céﬁ"féotiﬁg'bégfhé»léWIdEéI“fBBtiﬁégﬁ
hoac continuos footing, va Kbt" hép véi foundation wall chay vong

ouanh Hgoi “nha , wall ™ thuong co “be day td 1017 dén 12 va cao hén
_Efﬁﬁﬁﬂ_fIEBE—élab td 1' 60 gén 3Y-0" . Cac footing cho cot t trong

——

tauonw adoc do ngay quéi” mat san, va nam trén structural £1311,
“(San” day 6 Vdi Welded wire fabrie dat & giva) ¢ cung can 1du ; y khl gan

cot” co trench hoac pump base .
Mong cho Tank thudnéﬁla Mat, hoac Rlngwall hoac Rlngwall nam
tréﬁ"Hﬁt; mong CHo cac tank trong nha thuong 1z mat va cho cac “tank

‘ngoai trdi la ringwall. Dien tich cua mat du rong dé phan ©d trong

r

SR, ST . I o W _vriges e — ey =i ’ "
'Iﬁéﬁgfbﬁa tank xuong dét va nén ad dung m6t luong thép kha nhleu,

du thic ra ‘chi edn temperature re1nforc1ng s EHg top va bottom cua
mat, nhat 12 cho cac tank 14n . . Ve rlngwall ", ring “se chlu HOOp “ten-
‘sion theo chiéu chu vi, do do’ thep chinh sé theo chiéu nay. Rleng ve

ToweT ma thuong rat cao, khi tinh’ foundation va anchor boLt can
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phai khao sat e gio tac dung 1én tower (sﬁé chiu cua bolt va diéu

klen OVerturnlng ‘khi tower rong) cho dd no  nam han trong bullding va

khéng chiu gio trdc tlep . Vi khi %Ay, tower se “adoc dﬁng truoc khi

dunv “steel frame cho bullalng, tﬁc la de51gn englneer cin de ¥y luon

ca cac c0ﬁstruct10n phase "

= —

V61 cac bé chia bang be ‘tong, khi-a851gn can—sﬁ dung sic chia

asy cua no , mac au cb ong chay tran (overflow), de y loal va nhlét

a6 cua’ hoa chat dﬁdc chda nén dung thep size nho voi spa01ng hep

‘hén la size 16n voi spac1ng rong de gldl han bé rong ' khe niit . Thanh

be thdéng co rit nhigu opening cho cac 1nser£‘ lﬂu y st dung cac

extra bars chung quang opening'.'Ngoal ra, dée- an toan, tal mo3. - vi tri

cua ‘thanh hd,. nén dﬁhg trl S0 momeht max “cho béi m01 trUOng hbp co

the xay y ra- Thi au - Elnh Vil - meent ta1 diém I se la trl gla Nega—

i . Top

4"

‘ ] CD. ‘ JC) (HINH - VII)

Thanh bdn- chua
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tlve moment cho béi dieu kién day va thanh ho nodi cung (flxed) Tai
diém II se la tri gia ‘Negative moment cho b01 dleu klen aay va thanh

no nbi khop (hinged). Ta1 diém I1I (glua thanh) sé 1a tr1 s6 critical

{(pos. hoac neg.) cho ca hai trﬁéng hép fixed hoac hlnged -Top “slab

uhuong oupc col simple Supportec trén 4 canh -va 14du y phal chia dowels
td thanh bon be vo top slab. ﬁlem quan trong 1a pha1 check p051t1ve

shear trong thanh bon ma tri gla max. thdong & gan dey; Se quyet anh

be cay thanh (ta thuong chon LEL 56 cao hoén trl s6' can thlet ce glam

1uong Lhep, dé ab bé tong) Sd dung sbear key o cho n01 thanh v01 uay

B T

va _nap. fay bon thuonﬂ adéc coi la mong be .

¥in noi thém vé mot diém dac biet, Trong Machine room cua Peper—

hlll glan may kha guan trOng la paper machine nam doc theo uruc Cﬂlnh

cua bulldlng, va ddoc ag b01 2 khung cdhg bang concrete nam song song

Day la khung cing 1ién tuc, 1 tang VOl kich thude da thuong la 4'-6"

sau va 2'-~ 6" rong va kich thidc cot 1a 24-0M x 2'-6" : kich thude na&

co tnay d01 chut 1t theo Lﬁng cd’ may ﬁay 18 ciu truc”fatrquan trong

S A

vi no can do thlet ke’ rat chlnh xac de kiem soat cic 00 blen aang dﬁng,

e e e e e —— e B b _-,._.1____. -

ngang, do X0an cua toan bo khung va mong dé ao bél cac dleu klen luc

tac dongrsfetlc load ; Dynqmlc load ; Nhlet a0 they 001 khi may ‘hoat

aone. Tat ca do bién aang theo m01 huong cua structure phal nam trongm

£16i heﬁ qu anh bsi Eculpment manufecturer (co the tudng tdong bangr
cach do mong cua té giay khi thanh hinh se chiu anh hudnv b01 cac do
bién dang tren) Cung ther 1 chu y guan trqngla mong se duoc thiet ké'
chinh xac de giam do lun va giéi han do lun sai biét vi 2 khung sé

ch;ﬁ 2 system 1dc khac nhau co cudng do sai biét kha dzng ké (néu mohg
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nam tren piles th1 phai phan bo piles theo ti 86 cua Taje. aé glam do
1un sai biet xay ra gida 2 khung dé boi riles Ee chiu Elastic settle-
ment « cua ban_thén pile do ldec tac_dung)_.

B Ban aua_ mot chut vé_ 1anh vdc d951gn structures va foundations
cho_ylbratlng_machlne_, day_la van dé rat 1nterest1ng cho civil-
§§rugture,_y{vyibration_cang"ngay cang_tréuthanh van.deﬁquanhtrgng
vél _khuynh huéng thién vé xi_ dung.vat liéu.nhe va manh.cho_structure.

Hay moe_khi hoat .. dong thﬁbng rung theo .1 tan sb cho bél nanufac-
turer .goiy. lz_Operating ﬁrequency -_cac may nay- se duoe - gan cing.- Vao
cac. be a6~ (foundation) hoac. cac khung aé” (structure) va toan bd. khdi
vat. _chat_ d6(may_va mong hodc.khung) co mdt tén sb rung riéng goi-la
natural frequency , _néu_2 _frequency trén bang nhau mthi ta. co. hlen
ﬁﬁdng_pgng_hddﬁg_{reSOnance)wtdcﬂla"toan b0 .may. va base. se-rung-tham
thidt va biit tit ca anchor bolt.dé roi may nhay ca tung.di chéi
hosc structure d& may se.rung ban bat.va collapse -.Ngoai-ra -, -néu
Natural freq. ném ngoai range cua Operating- freq. thi- ta- sé tranh
dudc_hien tudng cong huéng, nhung ca system van rung - voi mot bién
do nao do 801 la. Amplltude . Nhiem vu cua KS design 1la phal hoach
¢inh klch _thide cua _structure nhu. thé nao de TNatural- freq.-nam ngoal
range._ cua Operatlng freq. (tu nho hén. .7 dén-1&n -hdn-2 .0).va- glam
bien_ do .Tung . xuong mic_an toan thoai mai cho-dién klen lam v1ec cua
.cong_nhan_.

_ _Vibrating rachine_thuéng gdom_co Pump, Fan, Screen, Press-va
Compressor. ....dddc _chia ra hai 1oai'15 Reciprocating-machine va
Centrlfugalm:,Loal dau. cangkhao sat. hlen tuong rungfr-v1 ~unbalanced

force_thuéng_rat_16nﬁ,4loa1 -sau. rung 1t hon va co- mot-4- sO- may- thuée

Béinnéyﬁkhangwcé,mpc_dihh_néu,lén.céc-phﬁdng phap design,—cac
bgn,cé_thé:tham_khgb_6fcabmpapers_déng 6fcécltaprchiL:-Journalwof
_the_structural division, Journal of_the- Soil mechanics and foundation
_d1v1510n,_Plant Englneerlng,_Hycrocarbon Processing & Petroleum-
refiner_... Dau. gi_di_ nua,fday van 1la 1 dé tai. phuc tap-va- cdn-rat
nhiéh,engineerlng_Judgement+cua KS-, - o nhung pump khi- hoat- dong—~
céch_ 200 feet. san van_con rung , mac dau. san do dddc -isolated— véi

cézc san chung quanh bang cac onened bay ,- vi vibration- truyen theo
cot lén mai ,. Toi. trd lai xuong san,. tang mass bang cach 46 vé- tong

san.day lén van_chﬁa,phal_la optimum. solution .
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Van dé‘céng di sdu cang thay réi tri va 14n xBn', co 1é nén
édng dé tranh tau hoa nhap ma cho ngu01 V1et va ngﬁbl doc (neu co)
¥in midn 1 chu di dom ma Tién si Arthun Casagrande cua Harvard da
dang trong mgt paper va dddc circulate cho cac KS trong Civil Dept.
bzi bao bzn vé-mdé'dé'thiéﬁ"chiﬁh‘xéc cua cac report cho td cdc hd
khoan tham d6 trong sy tién doAn vé 44 lun {ma gan nhd la ludn-ludn
nhd vay) can ¢ trén cac mau thﬁv15§ td ho khoan-:

"One boring ~ the geological conditions are perfectly clear .

Two borings = serious doubts have arisen .

Three borings -~ utter confusion."
Dé cham dit; téi'mong moi sé c6 cac loat Béi;yéicivil;cﬁa_iéc ?éc
quan hung dang mua but 6 khap nim chau, dévmd r5ng tam hieu biét
cua minh, mot mai—doi- 061, trd vé phuc vu xut’ %37

Montréal - Mars 82 .

PHEP VIEN-THIEN-CANG: DAy 13 phép CAN XUONG thin-sb'
C&n-cd vao nim,thdng ,Ngay,gid sanh va so trong-1wdng
tuWdng-urig trong bafig "VIEN-THIEN-CANG".

Pdn vi cia trong-luang Lolo XGONG' 13 LANG.

Tuy theo tong—so sue nang cua nam, thang,ngay glé
sanh va c&n- 01:1 v3o badg phan hang sau aay a&" adan
bi®t minh se thuoc thanh phan nao trong Xa—h01.

08 t-xudng n%ng nhdt 13 7.10 Lang.B6 13 &5 cwa nhing
vi Nguyen Thu ,Tong-Thohg hay Vua Chta.Ngddi eb s&
Hanh—Khat se céan nang nhe nhdt 13. 2D Lang.
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