
KHOAHOC -CONG NGHE SI HI I 

ANH HUdNG CUA THAN TRU VA CHIEU DAY BE 
DEN PHAN BO NOI LUC COC TRONG MONG COC CUA TRU CAU 

Timlit Mac tiSu cOa bUbAo U khio sit inh 
iiimigchiiu diy bi ape din phan bin0ll(rc 
diu CQC trong ming cgc. Kit ciu try du duvc 
mi hinh hoi bing phin taidtii 3D. BUbaoip 
diflig phuang phip phin tu hOu han di phin 
tlch trang Ihii ung suit biin dang ciia try du. 

•Mtqui phin bch cho thiy kit du thin try vi 
, chiiu diy dil cgc co anh hu6ng Ian din nV 

^jp (» i i one Cd thi di/a vio di eung tuong 
Ml da dil di /(ra chpn chiiu diy ml CQC hap 

•fivinmniilifcdiucQC. 

Tit khoi: Trv du, mdng cgc, phin /i> hOu 
hffn, di cdng b$ CQC 

M s b w f c The aim a this paper Is to study 
the Mluence of pile cap thickness to the 
dlstrOmmn of Internal ferees o f piles in 
foundation pile Piers are modeled using 3D 
solid elements This ailiole Is applied Unite 

flenmm memod tor analyzing stiess-^rain 
: i ^ f e of me piers. Analysis results shovradpler 
ixiluim and IMcfeisss of pile cap have great 
mHuence on the Internal lorces of piles. Can 
be llased on the relative sUflness of pile cap 
to choose suitable pile cap thicknesses about 
Irftemsdfatces. 

K^rmrds: Pier, pile foundation, Unite 
element, stUfness of pile cap. 

l .Gia iTHIEU 

Mong C9c da duvc ap dung tucng dor pii6 bign a 
Vr?t IMam tif nliijng nam 1980, ciing mi do viec 
phan trcli mong cpc eung dugc piiat trien tCr r^t 
Slim a nuac ta. Co tii4 l<l den nhO'ng ngiiien crju 
ban dau cua cac tiSc gra Le Quy An. Nguyin CiSnh 
Chat va t^ai Tay Lg [1] roi sau do la Bur Anh Dinh 
IMguyen Sy Nggc [2] va Vu Cong Nga [3J 06 la eg 
sg ly thuyet ban dau de cac nha nghren cr>u trip 
tuc phat tnen, tim hieu ehuyen sau hon ve tuong 
tiSc dai - cgc - dat nen. NguySn Duy Cuong da lap 
trung nghren crj'u rj'ng xir cua nhom cgc chiu tar trgng 
ngang va moment khac vrjr u'ng xu crja cgc don vi 
c6 sv chong chap vung anh huong ciJa CiSc coc ben 
canh nhau (4], Ben canh dd Pham Van Thoan dia 
tnnh bay co so ly thuyit m6r quan he tuong tae giua 
coc va nen. cac phuong phap phiSn tieh tTnh hreu 
ung nhom trong mong cgc. D6ng thoi, da khrao sat 
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anh huong crja he so hieu ring nhom doi viji cac dai 
lu'gng nhu khoang each giOa cac coc. amng kinh 
cgc. sg lu'ong coc trong mong cho nen dat set va eat 
tren co so phu-ong phap Ihifc nghiem [5J. Cac yeu 
to anh hu^ong den mong cgc da duoc phan tich tuy 
nhren ket cau phia tren coc nht* dai cgc va than tru 
van chua eg nhtj'ng nghien crjiu cu the. 
Tren thS gial cac nghlen ciju va su lam viec crJa 
mong cgc eung dugc quan tam rat som. trong so 
cac tar lieu chi tret va day dtj khong the khong ke 
den tar Ireu cua Bogard. Matlgck. 1983, Brov^n et al 
1988; Oor et a l . 2004 da trinh bay phuong phap cgc 
don tuong duong. Hay phuong phap dan h6r do 
Pgulos. 1971; Banerjee va Driscoll, 1976; Randolph 
1980, phoong phap truyen tai trong ba chreu tong 
the do Reese el al., 1970; Chow 1987. Hort et al 
1996. Krtryodom va Matsumoto. 2002 [6J. T i l dii 
nhieu phan tich ehuyen sau tuong tae dai cpc - cgc 
- dat nen da dugc thuc hien. Desal, Alameddlne 
Kuppusamy [7] da diing phuong phap phan ti> huu 
han de phan tlch k i t cau Sale et al. (2010) cijng bo 
rang tong do cri-ng cua mong cgc lien quan tr^c tiep 
den do cririg crja ciSc cgc, va dg lijn cua mcng la hg 
qua true tiep crja cac de cr>ng don le crja tat ca cac 
phan tr} trong do va tuong tae dar - coc - dat nen 
Long (2010) vlen dan met nghlen ciru dua tren thi 
nghrem vol mo hinh thuc t i quy mo Ion vanhan thav 
rang cgc chru tai trgng cang Ion thi do Irjn cang nho 
Theo Lrn va Feng (2006), phan Ion cac coc bien chiu 
Ve dgc Ion hon (1.25 Pave) so vor cac cgc a trong 
(0.8Pave) vor cae cgc phan b i nhu nhau. Mgt vai 
nghren ci>u dii phan tlch anh huong cua chi iu dar 
cgc Leung et la. (2010) tim ra r ing Irln Igch eg t h i 
dugc giam bang each su dung cac cgc dai hon o 
phan trung tiim vis ngin hon o phan chu vi cua dai 
Lee et at (2010) ket luan rang, o cap tai trgng n h i ' 
tar trgrag len cac coe o grOa thuong nho hon so vol 
coc bren. ngrrgc lai o cap tar trgng Ion hon, tai trgng 
len cac cgc o grua Ion hon khong dang ke so v J 
cgc bren. Lee et la (2010) eung tim thay r ing k h " 

mi 
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nang ctiju tai mui cgc hau nhi/ giSng nhau neu chiSu 
dai va dac trung giong nhau, khong quan tam den 
loai tai trong, ngoai ra, mgt ket qua nOa la ty l§ tai 
trgng ehju boi dai klli bj pha hoai thi khong phg thuOc 
nhi^u vao dgc trung cgc. [6] 
li/ng xCr cOa m6ng cgc eung ptiy thugc v^o loai dat 
phia dudri dai cgc. Oh et al. (2009) thyc hign mot 
nghign o j u m6 hinh vol phan tich s6 hgc va ket 
lu§n ia doi vdi dat cat. dO lun Ion nhat phy thugc vao 
khoang Ccich cgc vS so lug-ng cgc. [6] 
Ben canh cgc vi dat nen thi ail cgc eung anh hu'ang 
16'n d^n mcng cgc. G&n dSy dnh huang cua dai cgc 
moi dug-c t$p trung nghign cu-u. Lin v^ Feng (2006) 
cQng be rang chiiu day ciia dai cgc co anh hu-fi-ng 
nhd den dO lun tong the trong dai cgc Rich thu^c nho 
hon 15x15m va den lijn lech; dai cgc mcng thay ro 
dieu dd han so vd-i dai day. Ngoai ra, Cunha et la. 
(2011) da nghlen ciiu va k i t lu jn tang khi tang chieu 
dSy dSi cgc, ehuyen vj idn nh i t (ca tong the va lOn 
l^ch) gi5m, tai trgng lo'n nhat iSn cgc giam xuong, dai 
cpc ehju t i l trgng Ion hon. 

CSc nghign ci>u tren gilip chOng ta hl^u ro hon ccr 
c h i ti/ong tic gio-a cac bg ph?ln trang mong cgc. Tuy 
nhl§n van chira c6 nghlen ci>u phan tich ehuyen sau 
ah t i aa lya chgn chieu d4y dai cgc h(rp If. Deng 
thd'i c4c nghiSn ci>u tren ohi xem xet d4l cgc ma bd 
qua k i t caij thSn try, trong thyc te dSI cgc va than 
try la m?t ket c4u t6ng t h i i nh hyong Ian nhau. Hlgn 
nay nhiiu tinh to in thi i t k i eung bo qua y i u t i nay 
D l hl iu ro hon co c h i tyong tic dSI cgc - cgc - d i t 
nen. cQng nhy sy anh hydng cue thSn tnj, b i i bao 
di nghlen ci>u chi tiet nOi Iyc cua cgc dya vac phan 
m i m Plaxis 3D Foudation tl> dd xay dyng cong thiJc 
lya chpn chieu dSy dSI cgc hgp ly vh mat ngl Iyc cua 
cpc. C4c tnrdng hpp tinh toan dypc xem xet khi cd 
v4 khdng cd thSn try. 

2. B p CCPNG TlfONG D 6 | cCiA OAl CQC 
0 | l cgc Cling hay m im phy thugc vao dg ciing tyong 
ddi dia chlnh nd va dat nen. Cfng xxi cua mdng eung 
phy thugc v io dd cCmg cue k i t cau bSn tren (Gupta 
(1997)). Vlgc blit chinh xac mi l lien hp giiia dd ciing 
cOa cgc va d i l cyc ky quan trgng ddi vdi vipc thiit k i 
chlnh x4c nhdm cpc d i s i i dyng trang dc k i t cau 
mdng m im [8J. Mdng cpc d4i o ing [i loai mdng cgc cd 
dSi cd dd cCmg Idn hon nhieu so vdi dp ciing ciia cgc 
Vol gia thuyit rndng cgc dai ciing. vi$c tinh toan s i 
don gran hern rat nhiiu. Theo L« Oiic Thing [9] khi 
khoSng cdch glya hai tnjc cgc canh nhau (tj l 'mat 
phang day dai) khdng qu i 6 l in dydng kinh hay canh 
cgc thi gia thuyet nay khdng dya d i n sai s6 ding ke 
Nhyng vdi khoang cich glUa cac tryc cpc canh nhau 
qua Idn m i khdng ke d i n dp uon d i l cpc thi k i t qua 
tinh toin se sai rat nhiiu so vdi thyc t i . [91 

3!1@ 

k 
^ ^ 

Hinh 1. Chuyin vi theo sa di dii cCmg vi dii mim 
Theo Veselov VA, khi t j 1$ c?nh d i l v i chi iu cao d i i 
cpc nhd hon 4 :1 , dai cpc dygrc xem I i oiing. ChlSu 
cao d i i cpc dypc quy djnh dya vao tfnh to in h o | f 
theo c i u tao[10J. DO Cling cOa d i l cpc I i mOl trol l ! ! 
nhOng thdng so chO y i u a i x i c djnh sy phin l)S 
tai trpng glya c i c cpc. Bi c i ing ciia d i l cpc cd t h t 
dyg'c m l iu t i bdl nh l lu cong thiic kh ic nhau ii/a 
tren dO ciing chong u6n ciia mOt tam. Guo (1988) 
djnh nghia dp crlng cQa d i i cpc b^ng c ich x i t din 
dd Cling ciia cgc, d i t nen v i khoing c ich glSa ds 
cgc (dS Cling tyong d i l ) , n i n djnh nghTa n i y phli 
hop han het. 

K,= ,.,M,_/_'^ (1J 
"l2(l-v;)s' P.„ 

Trong dd E,: modun d i n hoi ciia d i l (Mpa); t,: ohilii 

day ciia d i i (m); v,: h# s i polsson cria d i l opo; s;; 

khoing c ich giOa c i c cpc (m); A ^ dO liin c ia ope 

dan (m), tfnh to in theo phyong ph ip Woodward -

Gardner & Greer; Pave: t i l tn?ng tmng blnh mdi ego; 

ehju (N). 

3. D 6 | T l fgNG N G H I E N C I > U 

3.1. C i u s o l 

K i t c i u nghlen ci iu I i try d u chfnh P4 ciia mpt cfcl': 
diic hang nhjp 48+72+48m d khu vyc Nh i B i , Tp Hi< 
Chf Minh. Try P4 ehju t i l trgng Idn d ing thdi od dja 
ch i t tyang ddi phiic tap. Be rOng cau 18.5m. 

Hinh 2. KIch thudc trv ciu sS 1 
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Hinh 3. Kich thu&c dii cgc Ciu s6 1 

3.2. Cac thong s6 dat nen 

Bang 1: Cic thong so dat nen Cau so 1 

TSnldp 

"Cin sit, m ^ 

CSts6t.ch$tvira 

Sitc^ng 

CStmin.ctiSlvira 

S6tci>ng 

Citdrjt 

Chieu 
day 

Id'p/m 

21,2 

3.2 

4 

14.9 

22 

19.7 

r„. 
liN/m' 

8 

16.3 

12.8 

18 

13,1 

16 

1'™ 
kH/m' 

15 

20 

18.1 

20 

19.2 

20 

c 

kN/m' 

104 

0.3 

31 

03 

21.7 

0.3 

* 
d? 

5 

37 

10 

34 

16 

40 

E 

kN/m' 

963 

27300 

75O00 

19900 

100000 

75000 

M6 
hinh 

MC 

MC 

MC 

MC 

MC 

MC 

3.3. Thong s6 cpc va try 

Bing 2: Cic thong so cgc vi tru Ciu so 1 

V|tl i ;r i 

Trg vS Bdi 

Cgc 

fc 

(Ml>a) 

30 

30 

V . . . 
(kN/m') 

24 5 

24.5 

E 

(kN/m<| 

2,77E»04 

2.77E»04 

V 

0,2 

0,2 

M6hlnh 

Linear Elaslic 

linear Eraslic 

3.4. Md hinh 

Vdi b i i t o i n d l i xring, d l dan gian hda md hinh 
ddng thdi nit ngan thdi gian tinh t o i n , chi can 
md hinh mgt nila try cau vdi c i c d i i u kign bien 
d i t nen nhy sau: m i t phang doi xi ing Ozy (di 
qua gli ia try c i u ) dypc ph ip chuyin vi th ing 
diing phyong y v i dpc cau phyong z, cht han 
c h i chuyin vj ngang c i u phyong x, c i c mat d i t 
n i n xung quanh cdn Ipl v i m j t phia dyd i han c h i 
chuyin vj theo c i 3 phyong x, y, z. Phpm vi bien 
cua md hinh ph i i l i y drj Idn de khdng lam i n h 
hydng d i n k i t q u i ode b i i t o i n . Try va cpc dyoc 
md hinh nhu Hinh 4. 

Hinh 4. Mo hinh tai Ciu so 1 

3.5. Tai t rong t i c dung len dinh than try 

T i l trpng dypc l l y tryc tiep tri ho so thi i t ke (tinh 
to in theo tidu chuIn Thiet k i cau 22TCN 272-05) 
[11]. To hgp dyyc lay de phan tich d TTGH SD t i c 
dyng ien mgt gdi. Vj tri g i i dypc xem la mgt khdp 
nen chi cd Iyc th ing dring v i Iyc ngang nhy s a y 
V, =-18021 kN, Hz = 865 kN. 

3.6. Cau so 2 

K i t cau nghlen ci iu la try d u P2 crja mdt d u gran 
don hai ben la nhjp super T 40m d khu vyc ddng 
bang Sdng Cu'u Long. B l r ing d u 15m. 

Hinh 5. Kich thu&c tru ciu so 2 

Hinh 6. Kich thuac dii cpc Ciu so 2 
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3.7. Cac thdng so dat nen 

Bang 3: Cac thdng so dit nen Cau so 2 

linWfp 

Set raf deo, chay 

Setraldeo.deo 
CLmg-nOa ct/ng 

SSlildeo, deo 
ci>ng - nira ci>ng 

C^ bgt set, chel 
viia • f i t di^t 

Chieu 
day 

lop/m 

6.53 

3.7 

15.7 

44.07 

Y,„„ 

kN/m' 

9.3 

15.Z 

14.9 

18 

V,-

kN/m' 

15.7 

19.5 

19.2 

20 

c 

kN/m' 

9.9 

41 

28 

0.3 

-

a? 

18 

11 

14 

37 

E' 

kN/m' 

528 

972 

3673 

39700 

MS 
hinh 

MC 

MC 

MC 

MC 

3.8. Thong so cpc va tru 

Bang 4: Cac thdng so coc va tru Ciu so 2 

Vlt l i^u 

TrtlvaB^I 

C9C 

fc 

(MPa) 

30 

30 

V,„„ 
(kN/m") 

24.5 

24 5 

E 

(kN/ml 

2.77E+04 

2,77E*04 

V 

0,2 

0,2 

Mo iiinh 

Linear Elastic 

Linear Elastic 

Tyang ty nhy Cau sd 1, vol b i i t o in dgl xi ing, d i 
don gian hda md hinh va nit ngan thdi gian tinh 
to in , chf d n khio s i t mgt nria try d u vdi c i c dieu 
kidn biSn d i t n i n nhy sau: m j t phIng doi xi ing 
Ozy (di qua giSa try d u ) cd chuyin vj th ing diing 
phyong y v i dpc d u phyong z, chi hgn che chuyin 
vi ngang d u phyong x, c i c mgt dat nen xung 
quanh cdn lai va mat phia dyd i han c h i chuyin vj 
theo ca 3 phyong x, y z. Phgm vi bien cua md hinh 
phai lay dil Idn d i khdng lam anh hydng d i n k i t 
qua cOa b i i to in. . B i m i hinh than tru dan g l in , 
nghlen ciiu nay khdng xet d i n xa mu ma ch? md 
hinh phin than try. 

3. t o . T i l trpng t ic dvng Mn dinh th in fry 

Tai trpng dypc l l y tryc t i l p t o h i sa th i l t k l tlnh 

theo tieu chuIn Thiet k l d u 22TCN 272-05[121. 

hap dyyc lay d l phan tfch a trgng th i l gidl h?ns4i 

dyng t i c dyng t j l mpt d t dinh th in toi cho mdt niia 

tnj: V, = -8764 kN, H, = 181 kN, M. = 1190 kNras 

(Trong trydng hpp n i y c6 them moment phi t sinS 

do Iyc ngang phyyng z tai vj tri g i i g i y ra d l i vd 

mat phang tinh tcan). 

Tai trgng dyyc coi nhy ph in b l d i u t i c dyng tti jt i 

mat dinh fry: t i l trgng ph in b l deu th ing diing niia 

phia sau q ^ = -1150 kN/m^ t i l trgng phin b l d l i i ' 

th ing dring nya phia tnrac q^ = -1215 kN/m' (m« 

t i c dyng nhy hinh 3.8), tai tnjng phan bo deu n t e 

ngang hydng dpc c i u q^ = 25 kN/m'. 

4. K ^ T Q U A M O H i N H 

4.1 . Anh h y d n g ciia c h i i u d i y d i l cpc 

Nghlin criu nay dypc thyc hi^n bang c ich thay di l 

chieu d i y dai cpc v i glU nguySn t i t c i c i c thdng s i 

khdng d i l khic. Moi d u dyyc ph in tlch vdi 11 chil l i 

d i y d i i cpc khac nhau. 

4.1.1. Lin: di?c diu CQC 

Hinh 7. Mo hinh tru Cau s6 2 

Bing 5: So sinh cic thong so giira hai cau 

Unc^u 

Cau so 1 

CSus62 

Chieu 
r^ng dai 

(ml 

16 5 

132 

Chieu d^i 
d^i (m) 

165 

96 

So lipyng 

16 

12 

Olivng 
kinh cpc 

(m) 

1.5 

12 

Chieu dai 
cpc {m) 

67 

44.5 

®li!l@ 

Hinh S.Li/c dQC diu CQC cQa hang CQC giOa theo"[ 

phuang ngang ciu (x) - (ciu si 1, mdng tru P4, 

hing CQC ti den) 
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Luoi bien df ng 

Hinh 10. Biin dang cie dii CQC tmng mo hinh dii 
CQC mim 

KHOA HQC - C O N G NGHE I I I I I 

Hien tuvng bien dang tyang doi cua d i l cpc khdng 
chi anh hydng den npi Iyc cpc theo phyyng ngang 
(x) m i d phuang ngang dpc d u (z). Trong mpt 
hang cpc theo phyong dpc d u (z) cDng cd sy thay 
doi tyang ty (Hinh 11). Tuy nhien vi kich thydc than 
try theo phyyng ngang Idn hon phyong dpc (z) nen 
chi iu d i y d i i d l bd qua chuyin vj Idm xuing cda d i l 
cpc theo phyang dgc d u Idn han sc vdi phyyng 
ngang d u . 

cidi A ttM dli C9C tli«> pbuong nijuig cin (m) 

u, Hinh 9. Luc dQC dau CQc cOa hang coc giOa theo 
" " ' phuang ngang ciu (x) - (cau so 2, mong tnj P2, 
^^ hang cgc to den) 

Mi TEfcic briu do tren fa thay: 

C ic ego cd vj tri c ing g i n tim fry (g in d i lm dgt 
Iyc) thi c ing nhgy d m vdi sy thay del chieu day 
d i l cgc. 

Khi chiiu d i y d i i cgc nhd (<1.75 m d d u s i 1 

. „ v i *=_1 0 m d d u s i 2), Iyc dgc dau cgc cria cac 
cgc d glya Idn han so vdi c i c cgc bien. Miic dg 
chinh Igch c ing nhd khi chieu d i y d i l fang Idn. 

Khi chiiu d i y d i i cgc Idn han (>1.75 d d u s i 1 
v i >_1.0 m d d u s i 2), Iyc dgc dau cgc cua c i c 
cgc a glya nhd hon so vdi c i c cgc bi in. Miic dd 
chinh l$ch c ing t i ng khi chl lu d i y d i i tang len. 

Khi chllu d i y d i l cpc - 1.75 m d d u so 1 v i -
1.0 m d d u s i 2. Iyc dgc dau cgc cOa c i c cgc 
od g i i trj x i p xi b ing nhau. 

fljlu niy dypc I)? gial dya v i o dp cring tyang d i l 
ciia d i l cgc. O i l cgc cd t h i phan l im 2 loai: d i i cgc 
c6 dd Cling tyang dai v i fuygt doi. l>ng vol dp cring 
tuang d i l se x i y ra b i ln dang cyc bp trong ban than 
d i l cpc 

Khoing cinb m tim d^ cgc tbeo phmnig dpc cti 

Hinh 11. Li/c dQC diu CQC cua hing CQC giira theo 
phuang dgc ciu (z) - (du si 1, ming tru P4, hing 

CQC to den) 

Trgng thyc te, khi thi l t ke, cgc cd npi Iyc Idn nhi t se 
dypc lya chpn l i m dai dign d l thi i t k l chg c i d i l . 
Do dd nghlen ciiu n i y t i in hanh phan tich trydng 
hyp d n thi l t I i Iyc dgc dau cgc Idn nhit. iJng vol 
tyng d u fa cd b i iu dd sau: 

- « 0 0 

- - 4 * 0 0 

| . « c o 

S 3B00 

\ 3^00 

-3200 

!-»-csi' 

''̂  

p;-^ 

Hinh 12. Li/c dgc diu cgc idn nhit (mg v&i cic 
chieu day dii cgc thay doi - Ciu s6 1 
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Hinh 13. Z.{JC dgc diu cgc Idn nhit Cmg vcri cac 
chieu day dii cgc thay doi - Ciu so 2 

Nhu- da phan tfch a tren, i>ng vai chieu day da) cpc 

rat nho, lye dpc a cac coc giOa r^t \&n. Khi tang chieu 

day dai cpc, Iyc dpc d cac coc giu-a giam xuong, 

trong l<hi do do hu'ang tae dgng lai trpng va sy tang 

trpng lu'png ban thSn dai cpc nen cac cpc phia tru'6c 

CO lye dpc tang jgn. 

Theo Cunha et la. (2011)[6] da nghien ci ju va Itet 

lu$n r ing khi tang chieu day dai cpc, tSi trpng Ib'n 

nhat len cpc giiim xu6ng. Difeu nay dung khi chieu 

d^y dai cpc nho. Khi tang chieu diy di\ cpc den m$t 

gia tri nhat djnh thi tai trpng Ian nhat len cpc tang len, 

khi 66 phSt bi^u cOa Cunha et la (2011) khong c6n 

chlnh xac nu-a. 

Vi v$y ta c6 the phan tfch bieu do tren thanh 2 nh^nh, 

nhcinh ben trai giam d^n dgi di§n cho cSc cpc if giOa 

v^ nh^nh ben ph5i tang dan dai dien cho cac cpc 

a phia tru'O'c. Gi^ trj giao giCra 2 nhanh nay du'p'c 

gpi la "Diem ci>ng". Tai "Diem ci>ng" Iyc dpc trong 

hang cpc giCra va hSng cpc phia tru'dc g^n nhu- b ing 

nhau, chlnh \i d\hm c6 Iyc dpc nhd nhat trong tat ca 

tnjang hp'p thay doi chieu 6iy dai cpc. 

Nghien CLPU n^y phan tich d6 ci>ng dai cpc theo cong 

thi>c (1) cua Guo [13l.Trong do, dO cu-ng tu'ong doi 

d^i cpc CO lien quan den i>ng XI!F cOa d i t n^n xung 

quanh cpc, khoang each giija cac cpc va dac tru-ng 

d^i cpc. Tuy nhien cong thiJc cua Guo (1988) v§n 

cdn hgn che d6 la chi quan tam din dp cu-ng do dil 

cpc ma b6 qua inU hu'ang bo'l k^t cau than tn,j phfa 

tren. De khic phyc van de nay, ta co the ph^t trien 

cong thO-c tinh Krs d tren trong d6 chieu day dai cpc 

tr' du-pc quy doi t i j toan bp ket cau than - dai 

cpc (m); bj ! chifeu r^ng than try (m); 1 :̂ chieu di\ thSn | 

try (m); h^: chiSu cao thSn trv (m) 

Dya t e n ca sd c5ng thi>c trfin. d l dvia ra quy lu$t I 

phan bo n$i Iyc trong cpc. dong thd'i lya d ipn flu^ | 

chieu diy di\ cpc h(7p 1^ bang cdch t i l n hdnh | ^ 3 Q J 

tfch mOt tham s6 K": 

K' = log(K,) m 

Guo da tien hanh nghien cO-u anh hyang ci]a $ 

cCrng dai cpc d i n Iyc dpc trang cpc bang cdch thay 

doi modun dan hoi cua dai cpc va khong xii dkn 

thSn tnj. Ong cho rang khoSng chuyin t i lp tO m i ^ 

dSi mem sang dai c[>ng tuy^t d l i c6 K' tt> -2 d in 2. 

Trong thyc te dp ci jng cGa d^i cpc Iu6n I6n han 1. 

Nen khoang ehuyen tiep n^y co K' tCf 0 d i n 2 [13]. V i 

diem co Iyc dpc Ian nhat trong t i t cS (^c cpc d^t 0' 

trj eye tieu tyang i>ng vol K' t y 0 den 0.5. t 

Khi thay doi dp ci>ng di\ cpc bang each tang chiiii 

day dai cgc se lam tang ti\ trpng lgn cac cpc. Ohnq 

thai neu x6t den yeu to than tnj se ISm d§ cCpng kit 

d u dai cpe tang len, do dd ket q u i cQa Guo kh6ng 

cdn chfnh xic vd'i inj-d-ng hp'p niy nOa. 

Nghlen CLFU nay phSn tfch sy einh hyd'ng trSn trorlg 

tru'dng hp'p thay d l i ch i lu day di\ cpe vi cd x6t C^ 

y l u to than tnj, ta cd b i lu d6 sau: 

b.l, (2) 

Trong dd b,: chieu rpng dai epe (m); I,: chieu dai d^i 

Hinh 14. Bieu do li/c dgc Ian nhit trong cic cgc 

De dang nh§n thiy, "diem cijng" - diem giao gi&a si 
giSm Iyc dpc cOa hdng cpe giCpa vi sy t3ng Iyc dpG-
cua hang cpc tru-d'c, hay 1^ diem c6 Iyc dpe Id'n nhit 
trong t i t ca cic cpc dgt gii tri eye t i lu , eung chlnh I 
d i lm mi Iyc dpc dc cpc trong mdng phSn b l dî  
nhau nhit , xu l t hi§n khi t̂  = 2.25m d e l u s6 1 
1 .Om d' e lu s6 2. Dong thd'i K' tu-ang u-ng kh( 
bang 0.8. Nhu- v$y di\ cpc cd t h i coi \i cO-ng v l 
Iyc khi tham s6 K'=0.8.. 

S6 9 nim lom 



4.1.2. Moment, iucdtthSn c 
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Hinh IS. Biiu di moment dQc thin coc khi thay dai 

chieu day dai CQC - Ciu s6 1 
Sy phin bo moment u6n trong cgc ddi vdi cac chl lu 
d iy dai cgc kh ic nhau dyoc trinh b iy trgng Hinh 17. 
Nhan thay r ing sy thay doi chl lu d i y d i l cgc khdng 
gay ra sy thay doi d ing k i trong moment udn. ngoi i 
trCr khu vyc g i n dau cgc, nai sy thay doi Iyc d t 
I i Idn nhat (xem hinh). Khi tang chi iu day d i i cgc 
0.5 l ln (ti i 1.0m den 3.6m), moment Idn nhi t d dau 
cgc gram di mgt ni ia. O i l cgc vdi chieu d i y nhd l ing 
x i i nhy mdt k i t d u mem, chuyin v] ngang dau cgc 
Idn, d in den moment uon khu vyc n i y cang Idn len 
Cing s iu v io trong d i l n i n , dydi anh hydng i p Iyc 
hdng ciia d i t , chuyin vj ngang ciia cgc b| han che 
n in moment dpc theo cgc cOng nhd lai. 

lVC&ma«ifa&iCKUf 
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4.2. Anh h i rong ciia t h i n tnj 

Trang c i c tinh loan thief ke thdng thydng hien nay, 
de dan gian tlnh to in ngydl thiet ke thydng ijd qua 
anh hyang cCra dp cring than tru den sy phin bo t i l 
trgng len cac cpc m i chi quy del tai trgng ve d i y d i l 
cgc. Trong thyc t l than tar v i dai cgc I i mgt k i t d u 
thgng nhat tag nen do cring chung than - dai. Trong 
nhieu tnj.dng hap k i t d u than try cd kich thydc dang 
ke so var d i i . Vi v j y viec nghien criu anh hydng crja 
than tnj la ran thiet. B l kh io s i t y iu t l tren, nghien 
CUU nay tien hanh phan tlch d u s i 2 vdi c i c chl lu 
day dar cgc khac nhau. C i c dac tryng k i t d u d i t 
nen dyyc gl i i nguyen. Phan tieh tnj.dng hpp cd md 
hmh than try v i khdng cd than tru. Tc hap tai trong 
trong tryong hop khdng cd than tm dypc quy doi v l 
dinh d i l bao gom cac t i l trgng fgi dinh than try cpng 
them trpng lyyng than try v i momnet phat sinh do 
iyc ngang d dinh tnj . 

4.2.1. Lijc dQC 
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Hinh 17. Biiu di /(re rfpc than coc khi co vi khong 
CO than tn,, v&i chieu day dalH^lm- Cau so 2 

Dya v i e Hinh 17 ta thay Iyc dgc than cgc ehju i n h 
hyang Idn bdi k i t d u than try. Phin ehju anh hydng 
nhreu nhat la doan dau cgc. Anh hydng n iy c ing v l 
mui cgc eing giam. 

•J Hinh 16. Bieu di ii^ cit dQc than coc khi thay doi 
chiiu diy dai CQC - Ciu so 1 

Ta thiy r ing Iyc d t trgng f i t ca c i c ceo dgt gia trj 
»< » n nhl l d mat d i t v i nhd nhit d mui cgc. Phan Iyc 
J. cua d i t nen trief tieu d i n t i c dyng cria ngggi Iyc tae 

dyng len cpc. ket qua I i , Iyc el t cd xu hydng giam 
1'^ theo chieu sau. 

^ CQng gl lng nhy moment, Iyc d t dpc theo cgc eung 
^ gl im xuong khi tang chieu d i y dai cpc. d i lu nay t h i 

ni§n rd nhat d g i n dau cpc. 

^ Do dd. moment v i Iyc d f dgc cgc ehju i nh hydng 
, kirn bdi dac tryng dai cgc va d i t n i n xung quanh 

cpc Deng thdi ndi Iyc cgc d khu vyc d i u cpc d ie 
bl^t nhay d m vdi sy thay d i l chl lu d iy d i i cpc. ' 
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Hinh 18. Biiu do lire dQc dau CQC idn nhat khi c6 vi 
khong co than In, vdi cac chiiu diy dii CQC khac 

nhau - Cau s6 2 
Khi xem xet long qu i t vdi cac chllu day khic nhau d 
Hinh 20. ket qu i ring vol chi iu d iy dai cpc c ing nhd 
thr anh hydng cria than tnj c ing Idn. Vdi chi lu d i v 
dar cpc nhd (tri 0.5m den 1.0m) Iyc dgc d i u cgc Idn 
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nhat trong tru'ang hap khong md hinh than try cho 
ket qua Ian han khi mo hinh co than tru. Tuy nhien 
khi tang chigu day dai coc (>1 .Om), ta th iy bieu do co 
sy dao chieu, Iyc dpc d i u cpc Id-n nhat trong tru-d-ng 
hap cd md hinh than try lai cho ket qua Idn han mo 
hinh khdng cd than tru. Dieu nay du'p'c giai thich dya 
vao do cyng ket cau than - dai trong mo hinh cd than 
tru va cua ket c iu chi dai cpc trong md hinh khdng 
cd than try. Ket c i u than - dai cd dp ci^ng Idn han 
nen vdi chidu day dai coc nhd, bidn dgng tu'ang doi 
cua dai cpc (bien dang lorn 6' cac cpc d- giOa) eung 
bi han che han dan d i n npi Iyc dau cpc Id'n nhat (khi 
nay la cac cpc d glya) eung nhd han Khi tang chilu 
day dai coc bien dang tu'ang ddi cua dai coc giam 
dan, sy phan bo tai trong luc nay phu thuoc Idn vao 
bi ln dang luyet doi cua dai, t^c la tuyen tinh theo 
gdc xoay cua dai coc dan den cac cpc d phia trydc 
cd ndî  Iyc dau cpc Idn nhat. Tuy nhien vi dp cicng 
cua ket c iu dai cpc bao gid eung nhd han cua ket 
c iu than - dai cpc nen chiu anh hyd'ng bo'l bi ln dang 
tu'ang do: dai cpc d- giu'a Idn han. Kel qua la k i t cau 
khong cd than try cd lu-c dpc dau coc cac cpc d giu'a 
Idn han va cac cpc d phia tru-dc nhd han so vdi ket 
c iu cd than try. 

4.2,2. Moment va ii/c oil trong coc 
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Hinh 19. Bleu do moment than cgc khi co vi khong 
CO than tru vai chieu diy dai H=1m - Cau so 2 
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Hinh 20. Biiu do momnet Ian nhal t,ong CQC khi co 
va khong co than Iru vdi cac chiiu day dai CQC khac 

nhau - Ciu so 2 
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Hinh 21. Bieu dS lu^ cSt than cgc khi co va khong 
CO than tru vdi chiiu day dii H=1m - Cau so 2 
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Hinh 22. Bleu do luc cit Idn nhat trong CQC khici 
va khong co thin tru vol cic chiiu diy dil CQC kh^ 

nhau, Ciu so 2 

Dya vao cac bleu do tren ta thay moment v i Iyc c5t 

dgc cgc van ehju anh hydng bdi th in fry, tuy nhlSn 

ehi anh hydng khi chi iu day d i l cgc nhd (<1.6m). 

Khi chieu day d i l cgc Idn hon. Moment v i Iyc d t 

trong hai trydng hyp nay h l u nhy b ing nhau. 

5. KfiT LUAN 

Qua cac phan tich d tren ta thay: 

VIgc nhan d|nh d i l cgc I i ciing hay mem rit 

quan trgng. Trgng trydng hyp chl lu day d i i cpc 

nhd neu tlnh tcan xem la d i l eung tuy^f d l i Sfl 

che k i t qua sal Igch rat Idn, 

Cd th i xac lap cdng thyc de lya chgn chilu dSy 
d i l cgc hyp ly v l m i t npl Iyc thdng qua tinh toin 
tham so K' b ing cac phep tinh don gran dya frfin 
hinh dgng dar cgc. than trg, tai trgng, dja chit 
Lye dgc d i u cgc du'ye phan bo deu nhi t chg cic 
cpc khi K' = 0.8. 

Chllu day ciJa dai cgc anh hudng Idn d in nOI 

Iyc d i u cgc. C ic cgc cd v] tri cang g i n lim fry 
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( gan diem dat Iyc) thi cang nhay cam vdi sy 
thay del chi iu day dar coc. Sy thay ddi chi iu day 
d i l cgc anh hudng d in moment trong cgc theo 
hydng gram dan theo chi iu sau cgc, Chiu anh 
huong Idn nhat la khu vyc gan dau cgc, noi sy 
thay d i l Iyc cat Idn nhat va tyong t i e dat n i n la 
nhd nhit 

Luc dgc than cgc eung chiu anh hydng Idn bdr 

k i t cau than trg. Phan chiu anh hudng nhi iu 

nhat IS doan dau cgc, Anh hydng nay cang v i 

mQI cpc cang giam, Ben canh dd. moment va 

lye cat dgc coc van chiu anh hudng bdi than 

fry, tuy nhien anh hydng nay chi rd net khi chieu 

day dai^cgc nhd. Do dd khi tinh toan mdng cgc 

can phar md hinh dar cgc va than tru la mgt k i t 

cau thong nhi t • 
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