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LG NOI PAU

Nha cao tdng da, dang va sé duge xdy dung nhiéu & Viét Nam. Nén
méng la b phén rdt quan trong trong nha cao tng. Nhiéu nha cao tdng
x8y dung trong cdc thanh phd lon, cé nén ddt yéu va diéu kién thi cong kho.
Tdc gid dd chon cdc gidi phdp méng coc déng, méng coc nhéi, méng coc
barét, tuong trong dat va neo trong ddt dé lam méng va cdc tdng hdm cho
nha cao tdng. Trong cubn sdch ndy da gidi thiéu rét ré vé pham vi ung dung,
tinh todn thiét ké, thi cong va kiém tra chdt lugng cia tung gidi phdp nén
méng.

Ciing cén néi thém réng, tdc gid da khéng chon gidi phdp mdng beé
cho nha cao tdng, vi méng bé c6 nhiéu rii ro, thiu an toan do dé lLin
nghiéng va lin gdy dnh hudng cho cdc nha & xung quanh. Con gidi phdp
méng coc déng vén cé thé dp dung duge néu nhu viéc déng coc khéng géy
dnh hudng xdu dén cdc céng trinh sdn cé.

Mong coc nhéi tuy da duoc ding phé bién 6 Viét Nam, nhung cho dén
nay chua cé tai liéu ndo viét vé thiét k& mét cdch ddy du.

Méng coc barét la mét cong nghé tién tién da dugc dp dung thanh céng
& céng trinh Sai Gon Centre (25 tdng) tgi thanh phé H6 Chi Minh va
Vietcombank (22 téng) tai Ha Noi. Céng nghé tuong trong ddt cing la gidi
phdp hiéu qud va hién dai, dd dp dung thanh cong dé xdy cdc tdng hdm cho
nha cao tdng. Tai céng trinh Sai Gon Centre da dang coc barét va tuong
trong ddt lam ba tdng hdm, déng thai thi céng bing phuong phdp Top-down,
gidm dugc mét phdn ba thoi gian thi céng toan bo cong trinh. Tai coéng trinh
Vietcombank dé dung coc barét, tuong trong ddt va neo trong ddt dé lam
moéng va hai tdng hdm rét tot.

Nam 2003 cuén sdch dugc xudt ban ldn ddu tién é.Viét Nam, gidi thiéu
mét cdch hé thong vé khdo sdt, thiét k€ va thi cong méng coc khoan nhéi,
méng coc barét, tuong trong ddt va neo trong ddt. Sdch chuyén khdo nay cé
noi dung hién dai va sé si dung tét cho sinh vién, hoc vién cao hoc va
nghién cuu sinh cdc truong dai hoc nganh xdy dung, déng thoi ciing giup
ich cho cdc nha tu vén thiét k€ va cdc nha thdu xdy dung.

Trong ldn xudt bdn thi hai nay (2006), cudn sdch da dugc chinh sia
lai nhiéu hinh vé va ngi dung, ‘néng cao thém chét lugng chuyén mén nhdm
phuc vu ban doc tét hon.

Tdc gid hy vong rdng cuén sdch nay sé cé ich cho ban doc. Tuy nhién
do trinh dé va kinh nghiém con han ché, cuén sdch cé thé con nhiing thiéu
sét, mong cdc ban doc déng gép y kién. Thu gép y xin gii vé dia chi cia
Nha Xudt Bén Khoa Hoc va Ky Thudt tai 28 Dong Khdi va 12 Hé6 Hudn
Nghiép - Quan 1 - thanh phé H6 Chi Minh. Dién thogi s6 : 8225062 -
8296628 — 8290228.

Tac gid

11






CHUGCNG |

KHAO SAT PIA CHAT CONG TRINH CHO
NHA CAO TANG

1.1. NGHIEN CUU LICH SU THANH TAO PIA CHAT

Trudc khi thi€t k& xay dyng cong trinh, cin thi€t phdi tim hidu, nghién
ciu lich si thanh tao dja chit tai dia diém x4y dung.

Thoéng qua tai lidu khdo s4t dja chit & giai doan quy hoach, c6 thé biét
lich sif thanh tao dia chat clia dia diém s& xdy dung cong trinh. Ciing c6 thé
tham khdo tai li€u kh3o s4t dia chit cia nhitng cong trinh xung quanh di xay
dung trude dy.

Néu dia diém xdy dung 8 ddng bing, thi xem manh dat ndy 12 bdi tich
hay trim tich. N&u 12 bdi tich, thi thudng gip dat y&u (thi du bdi tich ven song,
ven bién). N&u 1a trAm tich, céc 16p d4t thudng bing phing, khd ning gip dit
t6t nhiéu hon (thi du d4t & cao nguyén hay déng bling cao).

N&u dia diém xdy dung & mién nii, n6i chung thudng gip dit tt, nhung
& nhimg chd sudn tich, phdi chii ¥ vin d& 6n dinh trugt clia cong trinh va nhing
tdng d4 1an, d4 md cbi nim sdu trong 1dng dit, giy khé khin cho viéc déng coc
khi cin thiét.

Né&u dia di€m x4y dung trong thanh phd, cAn tim hidu xem manh dit nay
dugc thanh tao nhu thé nao, c6 thé 1a dat 14p ao hd, hodc dit 14p cic bii ric.
Nhu viy chic chin 1a nén d4t y&u, cin tim hi€u cdc cong trinh di xay dung &
xung quanh c6 bi lin ndt khéng va nguyén nhin sy c6.

Nhu viy, viéc tim hiéu, nghién cu lich sit thanh tao dia chit cia dia diém
xay dung 12 ra't cin thi&t cho viéc lap dé cuong khdo sit cho cbng trinh.

R4t tiéc riing, trong thuc t& Vi it chd trong van dé nay, nén di c6 nhimng
trudng hop phai trd gid dit.

1.2. TiIM HIEU KINH NGHIEM XAY DUNG NEN MONG TAI BIA
PIFM XAY DUNG

Viéc tim hi&u kinh nghiém thi€t k& va thi cong nén méng cdc cong trinh
xung quanh di xdy dung truc diy tai dia diém s& x4y dung cong trinh 13 rét
can thiét.

N&u c6 dugc tai lieu khio st dia chit cong trinh va thiét k&€ nén méng -
ciia nhitng cong trinh cii gdn cong trinh s& x4y d€ tham khdo thi rét t3t.

Biét dudc sd bd tinh hinh dia chit cia dia diém xdy dung, ching ta s& c6
¢d s§ va kinh nghiém gitdp cho viéc 14p dé cuong khdo sit mot cdch khoa hoc,
thuc t&€, diy dd va ti€t kiém.
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. Ngodi ra, c4c gidi phdp xi Iy nén méng va tinh trang 8n dinh hoic su’ c6
~ clia cdc cﬁng trinh xung quanh s& 13 nhitng kinh nghi€m rat t5t cho thi€t k& va
x4y dyng nén méng céng trinh mdi.

Trong thic t€, § HA Noi dd c6 trudng hgp: hai cOng trinh c6 quy m6 gin
~ nhu nhau, xiy dung gdn nhau, trén mét dia di€m c6 tinh hinh dia chi't nhu nhau,
nhung gidi phdp nén méng thi rit khdc nhau. Mot bén ddng coc nhbi dudng kinh
® = 1,40m sdu 42m, cdn bén kia chi ding coc ép sdu 18m v6i dai coc dang
bing giao thoa. Hai cdng trinh nay déu 8n dinh va khai thdc binh thudng, nhung
kinh phi xdy dung thi kh4c nhau rit nhiéu.

Vi vdy, ngudi thi€t k& phdi hét sitc trin trong kinh nghiém thyc (&, phél_
nghién citu nhiéu phuong 4n d€ chon dugc gidi phdp t6t wu.

L3. KHAO SAT PJIA CHAT CONG TRINH BANG PHUGONG
PHAP KHOAN

1.3.1. B& tri cdc di€m khdo st

Chii y: |

bay 1a giai doan khdo s4t cho thi€t k&€ k§ thuit (hay Ia giai doan ldp dv 4n
khd thi), nén cy ly giita c4c diém khdo s4t phdi nhé hon hoic bing 30m. Vdi cy
ly ngdn nhu viy méi c6 thé phat hién dugc ddy ad va chinh x4c cfu tao dja ting
tai vi tri xdy dung.

Cé4c di€m khdo st dugc b8 tri theo chu vi méng va trong pham vi cong
trinh.

C6 thé tham khdo cdch b6 tri c4c diém khio st nhy hinh v& I - 1.

1 2 3 4
© O O x
1‘ » Ghi chi

O H6 khoan tham do

O H6 khoan ky thuat

50m
Qu
T
(O}
O

x  H{ xuyén

o

0 1 J{?z
- 70m

Hinh | - 1: B6'trf cdc diém khio sét
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1. H8 khoan thim do chi 14y miu d4t xem, kh6ng nguyén dang, chi y&u
dé x4c dinh cfu tao dia ting.

2. HG khoan ky thuit muc dich 18y cdc miu dit nguyén dang d€ thi -
nghiém c4c chi tiéu cd 1y cia dat.

3. H6 xuyén: C6 thé ding xuyén tinh (CPT) hoic xuyén tiéu chufin (SPT)
' dé x4c dinh sitc khing ddu miii xuyén tinh q., ma st thanh f; v chi s§ SPT ciia
ddt 1A N. '

Ngodi ra, n€u cdn b6 tri thi nghiém cdt cdnh tai hién trudng, thi d4t gilta
khodng céch ciia cdc diém khdo sét khic, d& xdc dinh sic khéng cit cia dat.

1.3.2. Xdc dinh chiéu sdu khado sdt

Chiéu siu khdo s4t (chiéu siu h8 khoan, hoic h§ xuyén..) phdi 16n hon
ving chiu nén cuc han Ha dudi méng 2m.

Ving chiu nén cyc han Ha két thic khi c6:

0,<0,2 oy, a-n

Trong d6:

o,: Ung sui't nén do ti trong cdng trinh gy nén

ow: Ung sui't nén do trong lugng ban thin cia c4c 16p d4t giy nén
1. P&i véi méng ndng (méng bing giao thoa, méng be)

S | —+

Ha
he, he

Hinh | - 2: Xdc djnh chiéu sdu khdo s4t d6i vdi méng néng
(mdng giao thoa, mong be)
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Chiéu sdu hd khoan hy va chiéu siu h§ xuyén hy, dugc xdc dinh nhyr sau:
hy = hx = hy, + Ha + 2m I-2)

g day:

hm: Chiéu sdu ch6n méng

Ha: Chiéu sdu viing chiu nén cuc han

béi véi m6ng bé hoic méng bing giao thoa thi Ha dudc xdc dinh nhu sau:

- Néu nén d4t du6i méng 1a dit sét:  Ha = 9m + 0,15B

- Néu nén d4t du6i méng 1a dit cd:  Ha = 7m + 0,15B
Bla chidu rong clia méng be hoic chi€u rong cia toan bd dién tich moéng bing
giao thoa).
2. D6i véi méng coc

Hinh | - 3: Xdc dinh chiéu sdu khdo sdt d6i vdi mdng coc

Chiéu siu hd khoan va h8 xuyén dugc x4c dinh nhv sau:
hgy =hy =h; + hg + Ha + 2m ' {a-3)

Trong d6: ' '

hg: Chiéu cao dai méng va dit 14p trén dai méng

h.: Chiéu dai dv ki€n clia coc

Ha: Chiéu siu nén cuc han dudi miii coc

Néu khio sit bing xuyén tiéu chuin SPT, chidu siu khio sét chi dugc két
thic khi:
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- N> 50 (N 1a s6 SPT) va khdo sdt ti€p 5 x 1,5 = 7,5m ddi vdi nha 10 ting

hodc thidp hon.

- N> 100 va kh3o sdt ti€p 5 x 1,50 = 7,50m ddi v8i nha cao hon 10 ting.

Trong moi trudng hgp phai tim dugc ting dit 6t d€ tya diu coc. Sau khi
gip dugc tang dat 5t rdi, con phii xuyén siu thém 7,50m nita méi dugc két
thic. C6 nhu vdy mdi cé thé tinh dugc sifc chiu t3i cia coc, tinh dugc do lin cla
méng coc va ddm bao cho cong trinh 8n dinh.

1.3.3. P4nh gia tinh chat dit nén biing cdc thi nghiém trong phong

1. Ray d& phan loai cat
- Cdt to, chifa hat 16n hon 0,50mm trén 50% trong lugng.
- Cdt trung, chita hat 16n hdn 0,25mm trén 50% trong lugng.
- C4t nhd, chita hat 16n hon 0,10mm trén 75% trong lugng.
- Cdt bui, chira hat nh6 hon 0,10mm trén 75% trong lugng.

2 . Phin loai di't theo thanh phﬁh hat sét (O < 0,005mm)
- bt sét, chita trén 30% hat sét.
- Sét pha, chita 10% + 30% hat sét.
- Cat pha, chita 3% + 10% hat sét.
- Cat, chita duéi 3% hat sét.
3. Phan loai dit theo chi sé déo
-Patsét, c6 W, > 17.
- Sétpha,c6 7<W, <17.
- Cétpha,c6 W, < 17.
4. Sang d€ phan loai cudi séi va d4 dim
- Cudi s6i: Hat tron, ¢6 dudng kinh 16n hon 2mm chiém trén 50% theo
trong lugng. k
- P4 dim: Hat sic canh, c6 dudng kinh 16n hon 2mm chi€m trén 50%
theo trong lugng.
5. X4c dinh d6 chit cida cat theo hé sd réng e
a) Doi vdi cudi sdi, cdt thd, cdt trung
- Khi c6 e < 0,55: trang thdi chat.
- Khi ¢é 0,55 < e <0,65: trang thdi chit vira.
- Khi ¢6 e > 0,65: trang thdi rdi x6p.
b) Déi vdi cdt nhé
- Khi c6 e < 0,60: rang thdi chit.
- Khi ¢6 0,60 < e < 0,70: trang théi chit vira.
- Khi ¢6 € > 0,70: trang thdi rdi x0p.
c) Ba6i voi cat bui
- Khi ¢6 e < 0,60: trang thdi chat.
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- Khi c¢6 0,60 < e < 0,80: trang thdi chit viYa.
- Khi ¢6 € > 0,80: trang thdi toi xdp.

6. Xdc dinh trang thdi cia cdt theo 46 chit D
- Khi D < 1/ 3: cét & trang thdi x6p.
- Khi 1/3 £ D < 2/3: cdt & trang thdi chit vira.
- Khi 2/3 < D < 1: cdt § trang thdi chit.

7. Xéc dinh trang thdi cia dit sét theo d¢ sét B (hoic I;)
- D4t § trang thdi rin khi ¢6 B <0, tic 1a W < W,
- D4t & trang théi nita rdn khi ¢c6 B < 0,25.
- Pt & trang thdi déo cing khi ¢6 0,25 < B < 0,50.
- Pat & trang thdi déo mém khi ¢6 0,50 < B <0,75.
- Dit & trang thdi déo nhdo khi ¢6 0,75 <B < 1.
- D4t & trang thdi nhdo khi c6 B > 1.

8. Xdc dinh tinh nén cla d4't theo hé s6 nén a (cm% KG)

- Khi ¢6 a < 0,001 cm¥KG thl dt cing, rit t5t.

- Khi ¢6 0,001< a < 0,01 cm¥KG thi dit déo cting, t6t.

- Khi ¢6 0,01 < a < 0,05 cm%KG thi c6 tinh nén trung binh.

- Khi ¢6 a > 0,05 cm®/KG thi d4t c6 tinh nén lon manh, d4t y&u.
9. X4c dinh tinh chdt a4t theo médyn t6ng bi€n dang Eq

- Khi d4t c6 Eg < 50 KG/cm? (hoic Eg < 5000 kPa) 1a dit yé&u.

- Khi d4t c6 50 < Eg < 100 KG/cm? (hoic 5000 < Eg < 10000 kPa) 12 dit
trung binh. .
- Khi d4t c6 Eg > 100 KG/cm? (hoic EO > 10000 kPa) 1a dat tét.
- Khi dat c¢6 Eg > 300 KG/cm? (hodc EO > 30000 kPa) 1a dat rat t6t.

10. Xdc dinh tinh chit dit theo géc ma sdt trong ¢°
- Patrit yéu:  ¢° < 5°.

- bit yéu: 5° < 9° < 10°.
- P4t trung binh: 10° < ¢° < 20°.
- D4t 16t: 20° < ¢° < 30°.
- it rit it @° > 30°.

1.3.4. Ddnh gid tinh xdm thyc cia nuéc dudi dit ddi véi bé téng
’ Péi vé6i khoan thim do, phdi 14y miu nuéc du6i dat d€ ddnh gid tinh chit
va mic d6 xdm thyc cta nudc ddi véi bé tdng méng.
Phong thi nghiém s& cho két qud ddnh gi4 tinh xdm thyc ciia nu6c d6i véi
bé tdng xi ming Porland - Pouzolan, d€ c6 bién phdp phong chéng. Ching han
"¢6 thé ding loai xi ming bén sulfat d€ diic bé tong hoic ting bdo v& cbt thép
phdi day hon binh thudng. .
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1.3.5. Tru dia ch&t va mat cit dia chat
Hai hinh vé& sau ddy gidi thiéu v& mot tru dia chdt va mot mit cdt dia
chat: ’

DAt ldp
Sét Eo=7.000 kPa
SPT:N =12
Bdn Eo=3.000kPa
SPT:N=5
Sét pha Eq = 10,000 kPa
SPT: N = 14
C4t pha Eo = 12.000 kPa
SPT: N =18
CAt nhd Eo=15.000 kPa
SPT: N =20
Cét thd E, =20.000 kPa
vt SPT: N =35
SRS HEERAEN Cat thé 1dn san s3i Eq =30.000 kPa
SPT: N = 50
de e el R Cudi s3i E=40.000 kPa
: F WK SPT: N =80

HK1 HK2 HK3 HK4

AL

Hinh | - 5: M4t cdt dja chat
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1.3.6. Pdnh gi4 diéu kién dia chit céng trinh
Dé ¢6 ddy dii s6 lieu phuc vu cho thi€t k€ va thi céng nén méng nha cao
tAng, cin thu thip nhitng i liéu chi yéu sau diy:
1. Tai li¢u vé cong trinh
- Hé sd thi€t k& ki€n triic
- H6 so thi€'t k& k&t cAu bén trén
- Du kié€n thi€t k& k&t cdu tAing him (n&u c6)
- Nhifng t8 hop tdi trong chinh truyén xudng méng
2. Bdo cdo tong hgp vé khio sit dia chdt cong trinh va dia ch4't thiy vin
- Ban dd dia hinh ty 1& 1/200 cho d&€n 1/500
- Mit bing cong trinh
- Tinh hinh khi tugng thiy vin
- Tinh hinh gié bao
- Tinh hinh dng dat
- Tinh hinh c'u tao dia chit tai dia diém x4y dung
- Tinh chdt cd 1y ciia cdc 16p dat d4
- Muc nuéc dudi dat, dong thdi va tinh xdm thuc
- Pédnh gid chung vé diu kién dia chit cong trinh va nhitng ¥ ki€n dé
xuit vé gidi phdp x Iy nén méng d€ tham khio

L4. KHAO SAT BANG PHUONG PHAP XUYEN TINH (CPT)

I.4.1. Thié&t bi va phuong phdp xuyén tinh
1. Nguyén téc thi nghiém
Thi nghiém xuyén tinh 12 4n siu vao d4't véi tdc d6 khéng d8i mot chiée
coc trdn bing kim loai c6 dudng kinh nhé, ddu c6 mili xuyén. Trong khi ding
kich &n coc xuyén vao dit c6 thé do dugc sitc khing clia di't & ddu mii xuyén
v3 lyc ma sét gitta d4't va chu vi thanh coc hoidc & doan ming x6ng gin miii
xuyén hodc trén todn bd thanh coc xuyén. Trudng hgp sau, c6 thé tinh gia tri -
clia Iyc ma sit dia trén Ic khang toan phdn va lvc khdng mili xuyén.
2. Muc dich thi nghiém
Thi nghiém xuyén tinh cho nhitng s6 liéu sau day:
- C4u tao dia tdng ciia khu dat khio s4t.
- B§ sdu cdc 16p di't cing, vi tri cdc hang hSc va cdc ciu tric khong lién
tuc.
- Tinh chdt cd Iy cda dat thé hién & luc khdng cia dit & ddu mii xuyén
va luc ma s4t clia da't v8i thanh coc xuyén.
- Dung két qué xuyén tinh d€ tinh khd ning chiu tdi cia coc (v6i chidu
dai t6i 30m) cho k€t qud kh4 tin ciy.
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3. M{(t s6 dang miii xuyén

a) |P b

{E‘;

H Ming xéng

)

500mm
v
. D i — i
AR LR AR AL AR CR LR AR G
- - > — ——a m—
1000 mm

AR ISR AR BAD AR D AU AR OY

Ee IR B S —

T

Q

Hinh | - 6: M@t s6 dang mdi xuyén

- PuGng kinh xuyén: ® = 35,7 mm (xuyén Pilcon va Gouda).
@® =45 mm (xuyén PVS).
- Miii xuyén cé géc md 60°.
- Loai miii xuyén (3 hinh I - 6a) khéng c6 ming x6ng, chi y&u dé xic
dinh lyc khdng & dau mili xuyén q. d&i vdi dat rdi.
- Loai miii xuyén (& hinh I - 6b) c6 ming x6ng, chii y&u d€ x4c dinh luc
khédng ciia ddt & mii xuyén q. va lyc ma s4t cia d4't véi thinh ming x6ng
f;. Loai nay ding thich hgp cho ddt dinh (loai sét).
4. Cdc loai mdy xuyén hién cé ¢ Viét Nam
a) Mdy xuyén Pilcon va Gouda
Céac mdy nay dudc dit trong mot romoéc nhe. Mdy Gouda dudc trang bi
mot chily xuyén cé cdn di ddng loai Delft véi vé bdo vé (ming x6ng), phdn luc
dugc st dung bing neo.
Pic tinh k§ thuat cia c6n:
- G6c miii md: 60°.
- Pudng kinh @ = 35,7mm.
- Ti€t dién: 10cm®.
- Chiéu dai v ming x6ng : 98mm.
Pic tinh k§ thuit ciia xuyén:
- Sitc khdng ddu miii xuyén t6i da: 10 bars.
(T 7itsues Ruygn danhydiph: 10 tin.
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Chiéu sau thi nghiém hiéu qua va chinh x4c 12 bé hon hoic bing 30m.
b) Mdy xuyén tinh rung PVS

M4y xuyén PVS dugc 1dp rén thing mot xe (i, trong lugng toan bd 1a
18 tdn (trong 18 t&n d6 c6 thé si dung 10 tan d€ lam d6i trong khi xuyén). O
hé théng xuyén c6 14p 2 mdy rung d€ rung coc xuyén trong 2 mit thing ding
truc giao.

bic tinh ky thuit cia mdy xuyén:

- Chiy c6 c6n ¢ dinh.

- Pudng kinh cda con: @ = 45 mm.

- Ti€t dién cBa cdn: 16 cm?.

- G6¢c m3 & miii xuyén: 60°.

- Chiéu dai ming xéng ma sit: 22 cm.

- Dién tich b& mat mang xong: 350 cm>.

- C6 bd phin tr ghi sitc khdng & diu mili xuyén q. v ma sit thanh f,.

- Luc 4n xuyén toan phin 1a 100 KN.

- Ung suit t3i da ciia miii xuyén la q. = 40 MPa (hay 400 bars).

- M4y xuyén PVS dung hiéu qud dén 50m chiéu sau.

1.4.2. Nhin xét tinh chit dit nén theo k&t qua xuyén tinh
1. Cac cong thifc tinh toan
a) Ung lic khdng cla dat & ddu mdi xuyén

Qc

qc = A I-4)
Trong dé:

qc: Ung Iuc khéng cta dit & ddu miii xuyén (MPa)

Q.: Luc khdng & dau miii (MN).

A.: Dién tich ti€t dién clia chdy xuyén & chd dudng kinh 16n nhit cia

né (mz).
b) Ung Iuc ma sét cda dat vdi thanh éng xuyén
Qs
fg=— I-5
= A, (I-5)

Trong d6:
~ f,: Ung Iuc ma sdt ciia dat v8i thinh 6ng xuyén (MPa)
Q.: Luc do trén ming x6ng ma sit (MN)
Ag: Dién tich mit bén cla ming xdng ma sit thanh (m2)
2. Nhin xét tinh chit dit theo g,
a) Xdc dinh d¢ chat cua cat

- C4t bui rat tdi x0p khi "qc £ 1 MPa.
- C4t bui rat roi rac khi 1 <£q. £5 MPa.
- Cat chat vira khi 5<q¢ <11 MPa.
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- C4t chit d€n rat chit khi g.> 11 MPa.
b) Xdc dinh d¢ sét (frang thdi) cla dit loai sét
: - D4t & rang thdi déo chdy khicé  q.<0,4 MPa.
- D4t & trang thdi déo mém khic6 0,4 < q.<0,8 MPa.
- D4t & trang thdi déo cing khic6 1,2 <q.<4 MPa.
- D4t & trang thdi cing khi c6 q. > 4MPa.




THi DU: KET QUA THi NGHIEM XUYEN TINH

Cong trinh:
Thiét bj xuy&n: M4y xuy&n finh Gouda Ha Lan

Phuong phdp xuy&n: Xuyén finh khdng lién tyc

S8 higu hd xuyén XM3
Cao a9 miéng hd 0,00
Téng d9 siu 26m

C6 &0 ma sit Ngay thi nghiém 27.03.1996

Ngubi theo doi Ngudi thi nghiém

DO | S8 doc JCuing 00| DY | SO doc | Cudng 60

siu (KG/cm?)] sdu (KG/em?) Biéu 66 sifc khing xuyén

(M XY iq| s ((MIX|Y g &

0 20 40 60 80 100gq,
_ (KG/em?)
10 20 ] f,

1,0{ 2 {10{4]1,067] 8.0 ]11] 18 [ 270,933 |1 g.™ = 10,5 KG/cm?
218]9/[16/0133] 2 | 9] 15 {180,300 e et 1,8 = 0,566 KG/cm?
417 |11]14]os33[ 4 [a]11]8]og33] 2 4

67 ]81{8l0s533] 6 [11]15]22]0533]2 N
| 8158100400 8 [11}18122]0933|3]| [/ I.° 0. = 11,87KG/cm?
20| 6 | 9 [12l0,400{ 9,0 ]14] 17 [ 28]0.400 Y.t

2 |7 110(14]0.400] 2 {11] 19 [22]1,067] 4 : T8 = 0,49 KG/cm?
4|8 [13[16l0667] 4 |7 {18 ]14]1,467 N

6 | 8 [13]16/0,667[ 6 [13] 20 | 26[0,933}5 J, 25

87 [12]|14fo667] 8 | 8] 17 [10]1,200 7 ’

3.0/ 5 ]9 [10]0,533]10,0{ 5 [ 12 [10]0.933] 6 | I, a.™ = 5,90 KG/cm?
2|59 {10{0533] 2 [11[15]22]0533[3 ..

4|69 i1200400] 4 [11] 18 {22]0933] 7 [(< 1, = 0,923KG/cm?
669 [|12[0400] 6 [10} 15 [20]0,667 15

8({5)8]10[0400| 8 |7 |13 [14]0.133] 8 | ~~=feen_]

40( 5 | 8 lolo.a00[1100 4 | 9 | 8 {0,400 = e

216110/12|10533] 2 |4]| 5 [8]0133] 9 _jeNy= . = 20 KG/cm?
4 [7]10]14j0400{ 4 [3] 6 [ 610133 ]a T~

6,5 10{100667| 6 |3{ 4 [6[0133[10 - <= 1" = 0,833KG/cm?
8|47 870400/ 8 3[4 |6]0133 [ 3.

50! 2[5 [4]0400{120/ 3] 4 |6 |0200} 11 “T=

2 [25]4|5]0200] 2 3] 4 |6 04005 g."° = 6.5 KG/cm?
4[25/4|5[0200] 4 |3]|45]6 [0933]12]" [

6|2 [35|4]oz00{ 6 [17] 20 [34[1.067 B TN £,® = 0,24 KG/cm?
8 13]4]6]0133] 8 [19! 26 [38]1,200] 13 pal

601 3 [ 5 |6(0267[130[17] 25 | 342,133 D= L
213]5]6/0267] 2 |26]35]52]1.600] 14 LS | q.®= 29,86KG/cm?
416 |7 (12]0133] 4 |18[ 34 [36[1,733]s <

62| 4]4]o267] 6 |17]29[34[1.467]15] —1/ s 1" = 1,16 KG/cm?
8 125] 4 [s]0.200] 8 [16] 29 | 321,333

701 3 | 5 [6[0267]140[16] 27 [32]1,467

2{3)416/0133}) 2 |18 28 [36[0133] |— g, - silc khdng mii xuyén
4141718[0400 4 |14|22[28]1,067] |----- t - ma sét don v]

6 13[4]6]0133! 6 |14] 26 [28]1,600

8 |21 ]23]42[0,267 8 | 7 [ 18 [T4]1.467




Do | SO doc | Cusng | DO | SO doc | Cudng do
siu 40 |sau (KG/em?) Bifu d6 sdc khang xuyén
(m) (KG/em?)| (m)
XY |q| ts X{Y|q!| %
0 20 40 60 80  100q
15,0 | 14 | 24 [28]1,333]21,0] 30 46 [60]2,133] 15 Jo 10 20  (KGkm?)
2 124136 [48[1,600] 2 {2436 [48]1,600]6 —p-
4 [22]29440933] 4 {25] 37 [s0]1,600] 16 | F—T-<3}
6 |18]30([36{1,600] 6 |21 33 {42]1,600 e
8 |6 [15[12]1,200] 8 [20] 31 [40(1,467 4z > ..
160 3 [ 8 |s[o667[22,0] 9 | 17 [1814,067 _ -
2 |25[a5{5f0267] 2 [ 4 [ 148 [1,333] 18 e e P
4 |7 18 [14]0,133] 4 | 5|15 ]10[1,333 s —
6 [24]28}48l0533] 6 28] 31 |56]0,400] 19 by P
8 |9 [197]18]1,333] 8 [42] 48 | 840,800 ~=F->
17,0 | 26 | 33 [52/0,033[23,0(46 | 57 |92 [1,467| 20 S e et
2 | 30]3960[1,200] 2 [36] 54 [22]2,400 P
4 [187]22[a6]0533] 4 [32] 48 [64]2,133] 21 P-4
6 |27 [42]54]2,000] 6 [29] 46 |58 (2,267 |7 j = = 1. = 55,34KG/cm?
8 [10]20]20[1,333] 8 [30] 47 [60]2,267] 22 -
18,0 | 14 | 28 [28[1,867[24,0] 38 | 55 [ 76 |2,267 e 1, = 1,74 KG/em?
2 |38]45(76{0933] 2 [47] 65 |94]2,400] 23 e N— ~
4 118130 [36{1,600] 4 [45] 63 {90]2,400 e~ = <
6 [19[3338[1,867] 6 [36} 55 |72 24 ¥
8 [26]3152]o667] 8 [42]58 |84 1=
19,0 | 24 | 35 {48[1,46725,0[ 38 | 59 [ 76 25 ‘<“=- «sZP
2 [28]4656]2,400] 2 V46| 63 {922,267 Ny ST
4 [237]40(46l2,267] 4 {1535 [30]2,267] 26 1
6 |26 46 [52[2,267
8 |28 40156[1,600 27
20,0 | 33 | 42 [66}1,200
2 |24 ]37148]1,733
4 |29 4158]1,600
6 [33]45 le6[1,600
8 | 2843 562,000

Bang I-1: Thf dy vé két qua thi nghiém xuyén tinh
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'15. KHAQ SAT BANG PHUGNG PHAP XUYEN TIEU
CHUAN (SPT)

L5.1. Thiét bi va phuong phap xuyén tiéu chuin SPT
1. Nguyén tic thi nghiém

Thiét bi thi nghiém thudng gdm m4y khoan dja chit cong trinh va thi&t bi
xuyén tiéu chufn. M4y khoan lam nhiém vu khoan tao 15 d&n d sdu cén thi
nghiém, 1§y miu d4't va xdc dinh cdu tao dia tdng. Thi€t bi xuyén gdm c6 dng
xuyén va qua ta tiéu chudn. Ong xuyén c6 thé 14y dugc miu d4t nguyén dang
v6i dudng kinh @ = 50mm va c6 thé 14p ddu mili xuyén vdi géc md 60°. Qui ta
tiéu chudn cé trong llrdng 63,5 KG va chi€u cao rdi t¢ do 13 75cm. Qua ta s&
d6ng cho miii xuyén &n sdu vao 1dng dit mi dgt 30cm. S6J4n déng ta cho mdi
dot ky hiéu 1a N. Chi s& N cing 16n thi chitng t6 dit cang t6t va ngugc lai.

2. Muc dich thi nghiém

Thi nghiém xuyén tiéu chudn c6 ba muc dich chinh sau day:

- Khoan sdu dé x4c dinh ciu tao dia ting thong qua tru dia chAt.

- P6éng mili xuyén d€ x4c dinh tinh ch4't cia d4't théng qua chi s6 N.

- L&y miu dit nguyén dang trong 6ng xuyén dé€ xdc dinh cdc chi tiu co

1y cda d4t.

Diing k&t qui xuyén tiéu chudn dé thi&t k&€ méng coc 1a rit thich hgp va
c6 thé thuc hién v8i chidu sdu khio st rit 16n (c6 th€ trén 100m).

Cac nuéc phuong Tiy ding phuong phdp nay rét phd bién. 3 Viét Nam
ciing d st dung SPT tudng d6i rong rdi. Tai cAu My Thudn (bic qua song Tién)
da dung thi&t bi xuyén SPT d&n chiéu sdu 120m. Khi xiy dyng cdc nha-cao ting
3 Ha Nbi va thanh phd HS Chi Minh ngudi ta d ding phd bi&n thi&t bi SPT dé
khio sét dia chit. C6 thé néi thi€t bi xuyén tiéu chuin SPT dung khd don gidn,
thuidn tién va hiéu qua.

3. Myt s6 dang mili xuyén

a) Thiét bj xuyénm: Thi€t bi xuyén gém qua ta tiéu chudn ning 63,5 KG, cho roi
tv do v8i chidu cao 75cm. Luc nén s& truyén qua cin xuyén xuéng diu mii
xuyén. PAu mii xuyén c6 géc nhon 60°.

b) Ong 15y m3u nguyén dang: Ong c6 dudng kinh trong ® = 50mm, doan
gia 6ng 12 hai manh ché d6i dé chta miu d4't nguyén dang c6 chiéu dai
500mm.
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a)

i ta 63.5 KG
b)

Diu mii xuyén

« |

Hinh | - 7a: Thiét bi xuyén Hinh | - 7b: Ong Idy mdu nguyén dang

4. Céch ti€n hanh khao sit

- Ding m4y khoan c6 1uBi xodn rudt ga ®110mm (khi khong ha dng chen)
hodc ®130mm (khi cin ha Ong chén) d& khoan khao sdt dia ting va 14y miu
d4t nguyén dang. '

- Khi d&n d6 sau cén thi nghiém xuyén, thi ding khoan va dung ludi vét
d& 1am sach ddy hd khoan.

- L4p thiét bj xuyén vao d€ ti€n hanh thi nghiém theo trinh ty sau:

Cho qua ta tiéu chuin 63,5KG roi tv do 75cm theo cin ty. Vira ddng ta,
vita d€m s6 1in déng cho dén khi d4u miii xuyén an siu vao long dat dd 30cm.

S& l4n déng ta mdi dgt nhu vay goi la chi s8 SPT, ky hiéu 1a N. D4t cang
t6t thi chi s6 N (tdc s& 14n déng ta) cang 16n va ngugc lai.

Két qué thi nghiém dugc thé hién trén bing I - 2. Pay la thi du vé mot
thi nghiém & nhd mdy xi ming Nghi Son (Béng I - 3).
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1.5.2. Nhin xét tinh chat dit nén theo SPT
1. D&i véi dd't loai sét (sét, sét pha, c4t pha)

Béng | - 2a: Tinh chat d4t nén loai sét (sét, sét pha, cit pha)

N Trang thdi dat
<2 R4t mém
2+ 4 Mém
4+ 8 Déo mém
8+ 15 Déo
15+ 30 Déo ciing
> 30 Ciing

2. D6i véi dit loai cdt
Béng | - 2b: Tinh chat dat nén loai cdt

N D¢ chit tuong doi Trang thdi dat
<4 <0,15 R4t r8i rac
4+ 10 0,15+ 0,35 Rdirac
10+ 30 0,35 + 0,65 Chit vira
30+ 50 0,65 + 0,85 Chat
> 50 > 0,85 R4t chit

1.5.3. Mt s tuong quan cé th€ tham khio
- Béi véi dat sét c6 E, = 7qc.
- D6i vdi sét pha c6 E, = 5,5q.
- D8i véi cét pha c6 E, = 3,6q,.
- D&i v6i c4t 14n san sdi (theo Begeman, 1974):
¢ C6E,=12(N+6) v6i N < 15.
e CO6E,=40 + 12(N +6) v6i N > 15. ,
- B6i v6i san sdi (nim dudi muc nu6c ngdm): Theo Schmertman (1978)
th E, = 15N.
O day:
E,: Modyn tong bién dang cla dt
gc: Luc khdng diu miii xuyén tinh
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Ky hiéu h& khoan: N8
Borehole number: N8

Cong trinh: Mit béing nhi may xi méing Nghi Sdn

HINH TRU HO KHOAN - BOREHOLE LOG va SPT

Project: NghiSon cement plant site
Bia di€m: Tinh Gia - Thanh Hoa
Location: TinhGia - ThanhHoa

Nghy bat diu: 24/6/1997

Cao do: 4,750m
Elevation: 4,750m

Depth: 32.6m

May khoan: UKB - 500

b sau: 32,6m

Drilling equipment: UKB - 500
Ngwthi md th: KS. Nguyén Van Toa

Commenced: 24/6/1997 Log by: Eng. Nguyen Van Toa
Ngay két thic: 27/6/1997 Ngudi kiem tra: PTS. Ta biic Thinh
Finished: 27//1997 Check by: Dr. Ta Duc Thinh
Tu thir 1 cha 2 Sheet: 1 of 2
Te | Pén |Chiéu| Mowtdiida |TyIe| Cordia| SPT | Bi€uddkét |Loai mAw
day ting | S0 quixuyen | &) sau
Fom| To |Thick| Descriptionof | Scale }’g;’n Graphic | Sample
(m) (m) | -ness soil and rock Log Bl N - value type/
(m) ow/ curve depth
. 10cm 1020304050
00 | 42 4,2 | it da san lap mat
béing gdm sét mu -1
nAu dd 1An dam, san.
-2 564 / 15
Make evening ground
consists redish brown | -3 222 <6
clay, cobbles, gravels.
-4 379 19 DI
42 | 50 | 08 [Cathat minximvang / !
Yellow fine sand -5 s 42-44
50 8.2 3,2 | Bunsét pha, cit pha, -6
miu xdmden, chdy.
Dark grey organic -7
clay, very soft.
-8
82 | 130 | 48 |Cathatmin hattrung| .9 8
miu xim l4n san, kep
cét pha, x6p-ch:1tvira# -10 o)
Grey fine to medium | .1j 6
sand mixed gravels, \
alternated clayey sand| _ 1o hD
Soil is loose - medium
dense. -13 g
U4
BOI 185 | 55 | setmawnxtmxanh, | - 14 557 17 132-134
xXim tréing, trang théi
deo cling. -15 358 19
- . - U 5
Greenish, brightish. | - 16 679 M3 | [ 162-164

Bang | — 3a: Thf du vé& hinh try h6 khoan




HINH TRU HO KHOAN - BOREHOLE LOG va SPT

K¢ higu hS khoan; N8

Borehole number: N8

Cong trinh: Miit bang nhi may xi niing Nghi Son
Project: NghiSon cement plant site

Cao do: 4,750m
Elevation: 4,750m
b sau: 32,6m
Depth: 32,6m

Pia di€m: Tinh Gia - Thanh Hoa
Location: TinhGia - ThanhHoa
Ngay bt diu: 24/6/1997
Commenced: 24/6/1997

Miy khoan: UKB - 500

Drillirig equipment: UKB - 500
Ngutii md ta: KS. Nguy&n Vin Toa
Log by: Eng. Nguyen Van Toa

Ngay ket thac: 27/6/1997 Ngwbsi ki€m tra: PTS. Ta Pitc Thinh
Finished: 27/6/1997 Check by: Dr. Ta Duc Thinh
TY thi¥ 2 clia 2t Sheet: 2 of 2
T | bén | Chidu Mo th dit da Ty le| Cotdia| SPT Bidu dd k&t | Loai miw
dy tng | 0 quixuyen | & siu
Fom | To |Thick| Descriponof | Scale o8/ b?“?a’l“c Sample,
(m | (m) |-ness{ soil and rock Log | prows c;u:veue type/
(m 10cm (1020304050
130 | 185 | 5 clay,
S| m[e,{cysuﬁ -17 656 17
U6
-18 355 13 182- 184
185 | 224 | 39 | Sétphamau niu, 19FZ=21 9912 ba
xAm xanh, vang nhat, r-==-1"" >
trang théi doctmg- | , [Z =]
e 20 =2 435 12
i -2l === 45. 1
mshgmeumﬂlgey, F==2]47 f D7
yellow silty e _
clay, very stiff - siff. | -2 F===]567 § 22-224
24| 265 | 41 |Sétphamiuniud, %%
loang I8 tréng, vang, | - 23 / 507cm N
At cling fin,
-2, 50r24cm
; , -25 50720cm R3
e
yellow silty ciay,
very hard. -2% /A
65| 25 | 20 ﬁg“ﬁ“db"ﬁ“"“‘g' .27 131415 I
lowish brown
ﬁ:gﬁ:d -28 71012 fs
: . q
851 326 | 41 . 229 B0
Sét k&t, bot ket phong 2 | S027em \
hoa trigt d& miwu ndu e
gy, rin chic. =30 [ 50/26cm R9
Strong weathered | [ : 30,0-302
dark brown claystone, | -31 o] 50/7cm
siltstone, veryhard. | |
-32 B S010cm

Béng | ~ 3b: Thi du v& hinh try h6 khoan
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CHUONG |

XA C PINH SUC CHIU TAI CUA CQC

IL.1. XAC PINH SUC CHIU TAI CUA CQOC THEO DO BEN
CUA VAT LIEU LAM CQC

I1.1.1. Stic chju tdi cfia coc bé téng c6t thép ti€t di¢n dic, hinh vuéng,
chiu nén ‘
Q.= ¢ (RpFy + RaFa) ar-1)

Trong d6:

F,: Dién tich ti€t dién ngang ciia bé tdng coc

R,: Cudng d6 tinh to4n ciia bé tong khi nén miu hinh try

R,: Cudng d6 tinh todn ciia cOt thép

F,: Dién tich ti€t dién ngang cia c8t thép doc

¢ : Hé s6 udn doc cla coc.

Théng thudng c6 thé 18y ¢ = 1, trl¥ tnrdng hdp coc xuyén qua cdc ting dat
y&u (than biin, bdn, sét y&€u), hic d6 h¢ 6 udn doc @ c6 thé tra bang I - 1.

Bang Il - 1: Hé s6 ubn doc @

Lo | 14 16 18 20 22 24 26 28 30
Lyd | 121 139 | 156 | 17,3 [ 191 | 208 | 22 243 26
? 093 | 08 | 085 | 081077073} 066 | 064 | 059

Ky hi¢u:
L,: Chiéu dai tinh todn cia coc, khéng k€ phin coc nim trong cic ldp dat

y&u bén trén
b: Chiéu rong canh coc vudng
d: Pudng kinh coc trdon

~ IL1.2. Sc chiu tdi cda coc ong bé téng cot thép, chiu nén
1. Khi ty s& giita chidu dai tinh todn va dudng kinh ngodi cla coc -I-“atls 12

Q=0 (RyFp + R,Fa +2,5 RaxFax) ar- 2)
& day:

Fy: Dién tich tiét dién ngang ciia 15i bé tong (phin bé t6ng ndm trong c8t
dai)

R,y: Cudng d6 tinh todn clia cdt thép dai

F..: Dién tich quy d8i cia c6t thép dai
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Fyp= —=2 a1-3)

D,: Pudng kinh vong thép dai
F,: Dién tich ti€t dién cot thép dai
t,: Khodng c4ch gita cdc vong dai

2. Khi ty s6 %— > 12 thi khong k€ d€n c8t thép dai xodn va si¥c chju tdi cla coc

dugce xdc dinh theo cong thite (I - 1).
I1.1.3. Xdc dinh sifc chiu tai cda coc nhdi chju nén
Q.= ¢ (mmyR,F, + R.Fy) (I1-4)
Trong d6:
¢, Ry, Fy, R,, F, nhu trong cong thite (II - 1).
m,: Hé s& didu kién lam viéc, d6i véi coc dugc d8 bé tong bing 6ng dich
chuyén thing ding trémie thi m, = 0,85.
m,: Hé s6 didu kién 1am viéc k€ d&€n phuong phép thi cong.
- Khi thi cdng trong d4t sét déo, déo cing, khoan va nhdi bé tdng khong
cin &ng véch, ddng thdi myc nudc ngdm ndm thdp hon miii coc thim, = 1.
_ - Khi thi cdng c6 diing 6ng vdch nhung nudc ngdm khdng xudt hién trong
. 16 khoan khi nhdi bé t6ng thi m, = 0,90.
- Khi thi cong cin ding 8ng vdch va d§ bé tdng trong dung dich huyén
phi sét (Bentonite) thi m;, = 0,70.

IL.2. XAC PINH SUC CHIU TAI CUA CQC THEO TINH

CHAT CO LY CUA PAT NEN (theo SNIP 2.02.03.85 hodc
T CXD. 205.1998)

I1.2.1. Sidc chiu tdi cia coc don, theo dit nén
Pugc tinh theo cong thitc:

Q. )
Q=3 m-5)

tc
Trong dé:

Q.: Sitc chiu tdi cho phép tinh toin clia coc theo dit nén

Q.: Sifc chiu tdi tiéu chudn cla coc theo dit nén

K.: Hé s6 an toan dugc tinh nhy sau:

- K, = 1,2: N&u sitc chiu tai x4c dinh bing nén tinh coc.

- K. = 1,25: N&u sttc chiu tai xdc dinh theo k&t qui thit ddng coc c6 k&
dén bi€n dang dan hdi cla d4', hoic theo k&t qué thi d4t tai hién trudng bing
coc miu.
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- K = 1,4: N&u siic chiu tdi xdc dinh bing tinh todn, k€ cd theo két qui
thit #dng coc ma khong ké dén bi&n dang dan hdi clia dat.

- N&u coc chiu tdi trong nhd, tly thudc sd coc trong méng, tri s6 K, 13y
nhu sau: -

- Méng c6 trén 21 coc: K. =1,4(1,25).

-Méngc6tiy 11 d€n20coc: K, =1,55(1,4).

- Méng cé tir 6 dé€n 10 coc: K. = 1,65 (1,5).

- Moéng ¢6 ti 1 dé€n 5 coc: K. =1,75(1,6).

Chii y: S8 trong ngodc don la tri s& cda K, khi sdc chiu tdi clia coc don
dudc x4c dinh tir k€t qud nén tinh coc tai hién trudng.

Ghi chi:

a) N6i chung, cdc cong trinh c6 vén dau tr nudc ngoai xay dung & Viét
Nam déu 13y K. > 2.

b) D&i v8i méng chi c6 mdt coc déng mang tai trén 60 tdn (hay 600 KN),
hoic mét coc nhdi mang tii trén 250 tan (2500 KN) thi:

K. = 1,0 néu sic chiu tii xdc dinh theo th tinh coc, déng thdi dai coc 1a
moéng be trén bii coc.

K. = 1,4 n€u sitc chiu t3i xdc dinh theo thit tinh coc.

K, = 1,6 n€u sifc chiu tdi xdc dinh theo cdc phudng phédp khic.

I1.2.2. Sifc chiu tdi tiéu chuin cda coc chdng

Coc chdng 12 coc c6 diu cim vio 16p d4t ciing hodc dd c6 mddyn bi€n
dang 16n E > 500 KG/cm” (hay E > 50 000 kPa). Stic chiu ciia coc chdng chi yéu
dva vao cudng dd cla dat, dd4 & miii coc va xdc dinh theo cOng thic:

Q. = mqpA, {I1-6)

Trong dé6:

m: Hé s& diéu kién clia coc trong d4t, 14y bing 1

A,: Dién tich ti€t dién § miii coc, dugc tinh nhu sau:

* P&i véi coc tiét dién dic, 14y biing dién tich ti€t dién ngang.

* D3i v6i coc Ong, 14y bing dién tich ti€t dién ngang hinh vanh khin cia thanh
coc. N&u coc 8ng c6 nhdi bé tong don rudt phan miii coc trén mot chiéu dai
khong nhd hon 3 1dn dudng kinh coc thi 14y bing dién tich ti€t dién ngang ciia
toan coc.

gp: Cudng dd cla dit & miii coc (T/m?), 18y nhu sau:

* D3i vdi cdc loai coc d6ng ma mili coc chdng 1&n d4 k€ cd d4 ting, d4 cudi, d4
dim, sbi san c6 14n c4t ciing nhu trudng hdp coc chdng 1én I18p dat sét cing,
thi 15y g, = 2000 T/m? (hay 20 kPa).

* DPGi véi coc nhdi va coc 8ng c6 don rudt bé tdng, ngdm vao da khong nhd hon
0,50m, thi g, tinh theo cdng thic:
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d n

tc
6= qﬂ(?i +1,5j a-7)
d
Trong d6:
qy,: Cudng d6 chiu nén tiéu chufn don truc cia miu d4 hoic dit cing &
trang thai no nudc (T/mz)
kq : Hé s8 an todn theo d4t, 14y bing 1,4
h,: D% ngdm sdu vao dd hodc d4t citng cla coc (m)
d,: Pudng kinh coc & phdn ngadm sdu vao d4, dit citng (m)
* P3i v6i coc 6ng tra trén mit d4 bing phing khéng bi phong héa va dugc phi
bdi 18p d4't khong bi x6i 18 c6 chiéu day khong nhd hon 3 1dn dudng kinh coc
&ng, thi tinh g, theo cong thic:

tc
G = %(—": - |  @-9
11.2.3. Stéc chiju tai tiéu chudn ciia coc ma sit, thi cdng biing phuong
phap dong
Bang Il - 2: Hé s6” ma sdt gia thanh coc va dit f
Do sdu £ (T/m?)
trung Ciia dat cat chit vira

binh fcstto | cat | Cét
cua I6p| vy cat fmin [ bui | _ [ - [ - | - | - | -

Ciia a4t sét khi chi s6' 4§ sét |, bdng
02 {03j04]05]06}07][08]09] 1
35 [23|15)12]05}04]|04]03]02
42 |30]21|17112]07]05]04]|04
48 [35]25]20]11]08[07]06]05
53 | 38]27122]16]09{08]07]05
56 1402912417110} 081]07]06
58 142131 ]|25]/18110]081]07]06
8 62 |44133/26]19]10]08]07]06
10 65 | 46134 |27]19]10]08]07]06
15 72 |51)138|28[20]11/08]07/|06
20 79 |56 |41[30]20[12]08]07]06
25 86 |61]44]|32}20[12[08]07]06
30 93 |66 (47 |34)121[12[09]08]07
35 10 [70}|50[36]22]|13]09/|08]07

DO | JWIN j—
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Coc ma sét 12 coc khong chdng dudc vio tdng d4 hodc dat citng. St
tdi trong nén cla coc gébm sic khing ciia dit § ddu mii coc va lyc ma sa gilia
thanh coc va dat. & day c6 thé tinh cho coc ¢6 canh ctia tiét dién d&n 0,60 x 0,60m.

Stic chiu tdi trong nén cta coc tinh theo cdng thic:

Qic = m (mpqpAp + uZ mefl;) (I -9

Trong d6:

qp: Cudng dd chiu tdi ciia dit § mii ciia coc, 14y theo bing II - 3

f;: Hé s6 ma sat cfia dit v6i thanh coc, 14y theo bang II - 2

m: Hé s& diéu kién 1am viéc cla coc trong dat, 14y bing 1

mg, m¢: Céc hé s8 diéu kién cla dit & miii coc vad & mit xung quanh coc
c6 k€ d&n 4nh hudng clia phudng phip ha coc dudc xdc dinh theo bang II - 4

Ap: Dién tich tiét dién ddu coc

u: Chu vi thian coc

Bang Il - 3: Cudng d§ chiu t&i & mii coc qp

B Cudng d§ chju tai du6i mii coc ddng va coc Gng khdng nhdi
say be tang gy (T/m°)
chia Cua dat cat chat vira
mii | S6i | Cétto - [cat trung] Cat min | Cat byi | -
coc Ciia dat sét vdi chi sb sét |, bing
(m ™9 0.1 02 | 03 04 05 0.6
660 310 200
3 750 (400) 300 (200) (120) 110 60
680 320 210
— 125 70
41 80 | ) 380 | ‘250 | 160y
720 340 220
- 1 80
S 880 (620) 400 (280) (200) 30
720 370 240
— 140 85
T e | PO | @y | @0 |
770 400 260
- 150 90
10| 1050 | o | 500 | e | g
820 440
i — 290 165 100
15| 10| oo %0 | o)
20 1260 850 620 480 320 180 110
, (450)
25 1340 900 680 520 350 195’ 120
30 1420 950 740 560 380 310 130
35 1500 1000 800 600 410 225 140
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Bang Il - 4: Cdc hé s6 mg vd my

Phuong phdp 'ha coc

Hé s6 diu kién 13m viéc ciia
d4t dugc k€ dén khi tinh todn
siic chju tai cia coc

dudi miii coc| & mat bén coc
Mg my
1. Ha coc dic va coc rbng c6 bjt mii coc, bing bia 1 1
hai, bla may va bia diesel.
2. Ha coc biing cich déng vao 18 khoan mdi v6i d
sdu mii coc khéng nhd hon 1m dudi ddy 18 khoan,
khi dudng kinh 18 khoan méi:
a. Bing canh coc vudng 1 0,5
b. Nho hon canh coc vubng Scm 1 0,6
c. Nhd hon canh coc vudng hodc duting kinh
coc trdn 15cm 1 1
3. Ha coc c6 x6i nuc trong dat cat vdi diéu kién
dong ti€p coc & mép cubi cling khong xdi nudc. 1 0,8
4. Rung va ép coc vao:
a. Dt cat, chit vira:
- Cdt to va cét trung 1,2
- Cat mjn 11 1
- Cat byi 1,0 1
b. D4t sét c6 do sét |, < 0,5:
- Cét pha 0,9 0,9
- Sét pha 0,8 0,9
- Sét 07 0,9
c. D&t sét co do sét h <0 1 1
5. Coc rdng hd miii ha bing bda c6 k&t ciu bat ky:
a. khi dudng kinh 18 rbng clia coc < 40cm 1
b. khi dung kinh 18 rBng clia coc > 40cm 0,7
6. Coc trdn rbng, bit mii, ha bing phudng phap
bat ky, dén d6 siu > 10m, sau d6 c6 md réng mii
coc biing cach nd min trong d4t cat chit vira va
trong dat sét c6 do sét I, < 0,5 khi dudng kinh md
réng bing:
a. 1m, khdng phu thudc vao loai dit § trén 0,9 1
b. 1,5m trong d4t cét va cét pha 0,8 1
¢. 1,5m trong sét pha va sét 0,7 1
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Ghi chii cho cdc bdng Il -2, Il - 3va Il - 4:
1. Trong bang II - 3, cdc gid tri cia g, § tf s0 1a cla cdt,  miu s6 12 cia
sét.
2. D& v6i cac gid tri trung gian ciia dd sdu va chi s8 sét I trong bing IT - 2
va II - 3 thi x4c dinh g, va f; bing cdch ndi suy.
3. Khi xdc dinh ma s4t bén f, theo bing II - 2, d4t nén dudc chia thanh cidc
16p nhd ddng nha't cé chiéu day khong qué 2 mét.
4. Ma sit bén tinh todn f, cia d4t cat chit c6 thé ting thém 30% so vdi gid
tri trinh bay trong bang II - 2.
5. Trong bang II - 4, hé s6 mg va my & diém 4 d6i vdi dit sét c6 do sét
0 <1, < 0,5 dudc x4c dinh bing cdch ndi suy.
I1.2.4. Sitc chiu tai chdng nhé ciia coc déng
Khi nha cao tdng chiu luc ngang cla gi6 va dong ddt cdn kiém tra khd
ning chdng nhd cla coc, xdc dinh theo cdng thifc:

Qi =mu) mLf; _ (I - 10)

Trong d6: _
u,m,,f;,1;: Ky hiéu gidng nhu trong cong thic (II - 9)
m: Hé s6 diéu kién 1am viéc, m = 0,8
I1.2.5. Stic chju tdi clia coc nhéi chiu nén ding tAm
Siic chiu tdi cia coc nhdi cé va khoéng c6 md rong ddy dude xdc dinh theo
cOng thitc:
Q. =m(qupAp +u2mffili) Ir-11)
Trong d6:
m: Hé s6 diéu kién 1am viéc
- m = 0,80: néu d4u coc tira trén d4t sét c6 do bdo hoa G < 0,85
- m = 1: cdc trudng hdp khic
mg: Hé s6 diéu kién lam viéc cia dat duSi mili coc
- Khi ¢6 m& rong ddy coc bing phuong phdp nd min thi mg = 1,3
- Khi thi c¢6ng coc c6 md réng ddy bing phuong phdp d3 bé t6ng dudi
nuéc 14y mg = 0,9
- Cdc trudng hgp khic lay mg =1
A,: Dién tich miii coc (m?), 1y nhu sau:
- D6i v6i coc nhdi khong md rong ddy, 14y bing dién tich ti€t dién
ngang
Péi véi coc nhdi c6 md rong ddy, 14y bing dién tich ti€t dién ngang
ctia phin m& rong c6 dudng kinh 16n nha't
- D6 v6i coc 8ng c6 nhdi bé tdng don rudt, 14y bing dién tich ti€t dién
ngang cia 6ng ké ci thanh
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Déi v6i coc dng khong nhdi rudt 18y bing dién tich tiét dién ngang cla
thanh 6ng.

f;: Hé s8 ma s4t clia 16p dit i 8 mit bén cda than coc (T/m?), 14y theo
bang II - 3

my: Hé s6 diéu kién 1am viéc clia ddt & mit bén coc, phu thudc vao phuong
phép khoan tao 15, 14y theo bang II - 5

Bang Il - 5: HE sd my¢

Hé s6 diéu kién 1am viéc
Cat |Cat pha|Sét pha| Sét

1. Coc ché tao bing bién phap déng ng thép co bit
kin mii réi rat ddn 8ng thép khi dd bé tong.

2. Coc nhdi rung ép 0.9 0.9 0,9 09

08| 08 08 | 07

3. Coc khoan nhdi, ké cd md rong ddy, d6 bé tong:

a) Khi khdng c6 nudc trong 18 khoan (phuong

phép khd) hofic khi ding dng ching 07 0.7 0.7 06

b) Dudi nuéc hodc dung dich Bentonite 0,6 0.6 0.6 0,6

c¢) HBn hop bé tong cimg d6 vio coc c6 ddm

(phuong phap khd) 08| 08 | 08 |07

4. Coc Gng ha bling rung, c6 idy dit ra 1 0,9 07 |06

5. Coc - try 0,7 0.7 0.7 0.6

6. Coc khoan nh8i, coc co 18 tron rong & gitia, khdng co

nudc trong 18 khoan bing cach dung I6i rung 08| 08 08 | 07

7. Coc khoan phun ché tao c¢6 8ng chdng hodc bom

9 , 0.8 ,
hén hgp bé tong voi 4p Iyc 2 - 4 at 0 08 08

qp: Cudng dd chiu tdi clia dat & diu mii coc (T/m?), dudc tinh nhv sau:
e D&i v6i coc nhdi, coc tru, coc dng khi ha coc c6 14y dat khéi rudt ng,
sau d6 d8 bé téng cho phép ldy nhu sau:
- D&i v6i ddt hon 16n c6 chat don 1a cdt va ddi véi dat cét trong trudng
hdp coc nhdi c6 v khong md rdng ddy, coc dng ha c6 18y hét nhin dit va coc
tru, thi tinh theo codng thdac (II - 12).
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q, =0,75B(y,dA; +ay hBy)
- Trong trudng hop coc dng ha c6 gilt nhan dit nguyén dang & chiéu cao

16n hon hodc bing 0,50m, c6 thé tinh theo cong thire (II - 13).
q, =B(y;dA} + oy hBy)

Trong d6:

a, B, A2,BY: Nhitng hé s6 khong thit nguyén, xdc dinh theo béngII - 6.
y';: Tri tinh todn thi nhdt cla trong hrdng riéng clia dat ty nhién & phia
dudi mili coc (T/m’). P4t & dudi mic nude ngim phéi k& dén ddy ndi.
yi: Tri tinh todn trung binh cla trong lugng riéng cla dat (T/m®), nim phia
trén mii coc. N&u di't dudi myuc nude ngam thi k& dén ddy néi.
d: Pudng kinh cia coc hodc cla bau md rdng.
h: Chiéu siu clia mdi coc (m).

Bing I1-6: Cdc hé s6 cia cong thuc (Il - 11) va (Il - 12)

Ir-12)

(Ir-13)

Ky hi6u cdc hg s6 | Cdc hé s6 A°,BY, o, Bkhi cdc tri tinh todn ciia géc ma
sat trong cha dat o (d) Ia
23 | 25 | 27 | 29 | 31 |33 |35 |37 | 39
Ag 95 |126(17,3| 24 | 346|486 |71,3| 108 163
B, 186 (24,8 (32,8(455| 64 |87,6| 127 | 185 | 260
o khi E - 4 078(079] 0,8 |0,82|0,84|0,85|0,85]0,86 0,87
d 5 0751076 | 0,77 10,79 0,81 |0,82 0,83 0,84 |0,85
75 0,68 |0,70 | 0,70 | 0,44 { 0,76 | 0,78 | 0,80 | 0,82 | 0,84
10 062065067 {070(073]0,75{0,77 0,79 0,81
12,5 0,58|0,64|0,63|067 070073075077 | 0,80
15 055|058 {0,61|065|0,68071[073]0,76 0,79
17,5 0,5110,55|0,58 | 0,62 0,66‘ 0,690,7210,75)0,78
20 0,49 0,53 057 | 061]0,65 0,6810,7210,75{0,78
22,5 0,46 | 0,51 0,55 | 0,60 | 0,64 | 0,67 | 0,71 | 0,74 0,77
>25 0,44 10,49 | 0,54 { 0,59 { 0,63 | 0,67 | 0,70 0,74 0,77
Bkhid= <0,8m |0,31]0,310,29 0,27 | 0,26 0,25‘ 0,24 10,28 | 0,28
<4m 0,2510,210,2310,22)0,21]0,20{0,19 0,18 0,17
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Chii y: Miii coc phdi cdm vao tdng dit t6t mdt doan 16n hon dudng kinh
coc (néu 1 coc c6 md rong ddy thi phai 16n hon 2m).

D4i véi ddt sét, trong trudng hop coc nhdi c6 va khong c6 md rong ddy,
coc 8ng c6 14y 16i dat ra (1dy modt phdn hodc ldy hét) rdi nhdi bé tong
vao rudt dng va coc try, thi cudng dd chiu tdi cia ddt & ddu miii coc g, 14y theo
bing I - 7.

Cudng do chiu tdi q, (T/m?) ciia d4't dudi miii coc Sng khong nhdi bé tong
ma c6 nhin dat Iuu lai & giai doan sau cing lic ha coc c6 chi€u cao > 0,5m (véi
diéu kién 13 nhin dit dugc hinh thanh tr dit c6 cing dic trung vdi dit dudc
ding lam nén & miii coc dng), 14y theo bang II-3 v&i hé s6 diéu kién 1am viéc
c6 k& dén phuong phép ha coc dng theo bang II-4. Chi ¥ siic chdng g, tinh todn
trong trudng hop nay 1 @ng vdi dién tich ti€t dién ngang cia thinh coc &ng.

Bang II-7: Trj s g,

Chiéu |Cudng A8 chiu tai q, (T/m?), duéi miii coc nhdi c6 va khong c6 mé rong
'sdu miii | ddy, coc try va coc dng ha c6 18y dat rdi nhGi bé tong don rubt, & dat |
coch sét c6 a6 sét I, bing:
(m) 0 0.1 0,2 03 0.4 05 0,6
3 85 75 65 50 10 30 25
5 100 85 75 65 50 40 35
7 115 100 85 75 60 50 45
10 135 120 105 95 80 70 60
12 155 140 125 110 95 80 70
15 180 165 150 130 100 100 80
18 210 190 170 150 130 115 95
20 230 240 190 165 145 125 105
30 330 300 260 230 200 - -
40 450 400 350 300 250 - -

Chit y: Khi hé s6 réng ciia ddt & diu mii coc e > 0,60, thi gid tri gy trong
bang phai gidm di bing cich nhin v6i mot hé s§ m nhu sau : m = 1 khi e = 0,60
vd m = 0,6 khi e = 1,1. Nhitng gi4 tri § giita xdc dinh bing cdch ndi suy.
11.2.6. Sdc chiu tdi cta coc nhdi khi chju tdi trong nhd

Sttc chiu tai cia coc nhdi khi chiu tdi trong nhS x4c dinh theo cong thic:
wo=mu) mf], +w (I - 14)

tc
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Trong d6 :
m: C6 y nghia nhu trong cong thic (I - 10), 14y bing 0,8
u,m,f,,1;: Ky hiéu giéng nhu trong cdng thitc (II - 9)

irhi

w: Trong lwgng cia coc, tinh bing tdn

I1.3. XAC PINH SUC CHIU TAI CUA CQC BANG KET QUA
XUYEN TINH (theo TCXD - 205 - 1998)

I1.3.1. Si¥c chiu ciia coc ma sat

Xdc dinh theo c6ng thic:

Q=L @-15)

Trong d6:

Q, : Sitc chdng cywc han § miii xuyén (kPa)

Q. : Sttc chéng cuc han  mit bén coc (kPa)

Chii y:

Miii xuyén phai ché tao diing tiéu chuén:

- Pudng kinh miii xuyén ® = 35,7mm

- Géc nhon miii xuyén bing 60°

Né&u st dung loai ddu xuyén khéc, cin quy d6i gid tri twong dudng trén co
s cdc twdng quan dugc xdc idp cho titng loai thi€t bi.

IL.3.2. Siic chdng cyc han ¢ miii xuyén
X4c dinh theo cong thic:

Q=Q .9 d1-16)
Gi4 tri clia q, dudc xdc dinh theo cong thic:
=K. q, ar-17)

Trong d6:

K.: Hé s6 mang (a1i, 14y theo bdng II - 9

q.: Stfc chdng xuyén trung binh, 18y trong khodng 3d phia trén va 3d phia
duéi miii coc (d 1a dudng kinh coc).
11.3.3. Siic chéng cuc han ¢ miit bén coc

Xac dinh theo cdng thic:

c=u) hyfy (II - 18)

Trong dé: ‘

h,;: D3 dai cda coc trong 16p dit thd i (m)

u: Chu vi ti€t dién coc (m)

f,: Ma sdt bén don vi ciia 16p d4t thit i va dugc x4c dinh theo sic chdng

xuyén ddu mii g. § cing d sdu theo cong thic:
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aI-19)

—
R[:2

Trong do:

a; : Hé s6, 14y theo bdng II - 9

Chui thich cho bdng 11-9:

* CAn hét sttc thin trong khi 14y gid tri ma sdt bén cla coc trong dit sét
déo chdy va bin, vi chi cin tdc dung mot tdi trong rit nhd 1€n né, hoic ngay cd
vdi tai trong ban than, cling ldm cho loai d4t ndy lin va tao ra ma sdt dm.

** Cac gié tri trong ngoic c6 thé st dung:

* D& v6i coc nhdi, thinh hd khoan dudc gii t&t khi thi cong va bé tdng coc
dat chit lugng cao.
* D3i vdi coc déng c6 tic dung lam chit d4t khi déng coc.
11.3.4. Mot s6 tudng quan cé thé tham khio
» Tudng quan gifta sitc chdng mii xuyén g vd géc ma sit trong cla dit ¢ dugc
cho trong bang I - 8.
* Tudng quan giita sitc chéng xuyén g, va stic chdng cit khong thodt nu6c cla
da't dinh C, x4c dinh theo c6ng thic:

q. -0
cC,=—— II-20
u T ( )

Trong d6:
o, : Ap lyc thing ding do tdi trong bin thin cla dat nén tai d6 sdu dang

xét.

Bang 11-8: Tuong quan gida q; va ¢

q(10°Pa) | ¢ (d9) & 46 su
2m 25m
10 28 26 .
20 30 28
40 32 30
70 34 32
120 36 34
200 38 36
300 40 38
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114. XAC PINH SUC CHIU TAI CUA COC THEO KET QUA
XUYEN TIEU CHUAN (SPT)

11.4.1. Tinh theo Meyerhof cho dat réi
Q, =K|NA, +K,NyA, dr-21)

Trong dé: :

Q.: Suc chiu tai ciia coc (KN)

N: Chi s& SPT trung binh trong khodng 1d du6i miii coc va 4d trén mii
coc (d 1a dudng kinh coc)

A,: Dién tich ti€t dién mii coc (m?)

Ny: Chi s6 SPT trung binh doc theo thdn coc trong pham vi 16p dit ri

A,: Dién tich mit bén coc trong pham vi 1dp d4t rdi (m?)

K, : Hé s, 14y bing 400 cho coc d6ng va bing 120 cho coc khoan nhéi

K, : Hé s6, 18y biing 2 cho coc déng va bing 1 cho coc khoan nhéi

Hé s6 an toan ding cho sic chiu tdi cia coc thudng 14y bing 3, tic 1a:

Q-

I1.4.2. Tinh to4n sitc chiu tdi cda coc trong dit dinh (theo David, 1979)
Q, =RF+f{F, Ir-22)

Trong d6:

Q.: Sitc chiu tdi ciia coc (KN)

F: Dién tich ti€t dién ngang clia coc (m?)

F,: Dién tich mit bén clia coc trong pham vi d4t dinh (m?)

R: Sitc khdng diu miii xuyén

R=C,. N, I -23)
o] day:
N.: Hé s06 chiu tdi, 14y bing 9
C,: Luc dinh khong thodt nudc theo SPT

C, = % (T/m?) hay C, = 7,14N (kPa) (II - 24)

f.: Lyc ma sét gita ddt dinh va thanh coc

fi=a.C, (II-25
a: Hé s6 thyc nghiém tra trén d6 thi & hinh II - 1.
Hé s6 an toan diing cho sic chiu tdi cia coc thudng 14y biing 3, tic 1a

Q- | ar-26)
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., SPT (N 12
He o 0 3 2 ; :
1.0 -
075+ \_
0.50¢+
0257
0 1 ' '] 1 217 [l 3 [l [ 1 5|3'7| 'l ) [l 8‘?'6| 1
0 Licdih donvi C(RPa)

Hinh Il - 1: Hé s6 « (theo David, 1979)

Ghi chii: Trong thic t&€ thudng gip 2 trudng hgp:

a) Khi coc xuyén qua cdc 16p dat sét y€u d€ cfm dugc vao cdc tdng cdt va
cudi s6i bén dudi (thi du nhu dja ting Ha Nai) thi c6 thé ding cong thifc cia
Meyerhof d€ xic dinh sifc chiu tdi clia coc.

b) Khi coc xuyén qua cdc I6p d4t y&u (sét nhdo chdy, cdt min) d€ cim vao
tAng sét citng bén dudi (thi du nhy dia ting & thanh phd H6 Chi Minh) thi c6 thé
diing cdng thitc ciia David d€ x4c dinh sic chiu tdi cla coc.

I1.4.3. Tinh todn siic chiu tdi cda coc theo cong thite ciia Nh4t Ban
1
Q, =§[aNan +(02N,L, +cL, )nd] (I - 27)

Trong dé:

N,: Chi s6 SPT ciia dat tai mii coc

N,: Chi s8 SPT cia cdc 16p ddt c4t xung quanh coc

L,: Chiéu dai doan coc nim trong di't cdt

L.: Chiéu dai doan coc nim trong dit sét

c: Luc dinh cla dat sét

a: Hé s6 phu thudc vao phudng phép thi cong coc, d8i véi coc khoan nhdi
thi 18y o = 15, d8i véi coc déng o = 30

d: Pudng kinh coc

F,: Dién tich ti€t dién coc § ddu mili

IL5. XAC PINH SUC CHIU TAI CUA CQOC THEO CONG
THUC PONG

I1.5.1. Phuong phdp ctia Gersevanov

1. Siic chiu tdi cho phép cia coc

_ Qe o -
7K (IT - 28)

(
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Trong dé:

Q.: St chiu tdi tiéu chudn cla coc (t)

K.: Hé s6 an toan, 14y nhu sau:

K. = 1,25 néu stc chju tdi cia coc x4c dinh theo k&t qud thit ddng c6 ké
dén bi€n dang dan hdi cla dat.

K. = 1,40 néu sdc chiu tdi cda coc xdc dinh theo k&t qud thi déng khéng |
ké d&n bi€n dang dan hoi cla dat.
2. Sitc chiu tdi tiéu chudn cia coc theo k&t qud thit djng

Xdc dinh theo cdng thic:

Q,
Qe =m—+ K, (I1-29)

Trong d6:

m: Hé s& diéu kién 1am viéc, 14y nhu sau:

- m = 1,0 d6i vdi coc chiu nén

- m = 0,8 d&i vdi coc chiu nhd va dj siu ha coc 16n hon 4m

- m = 0,6 d61 véi coc chiu nhd va d6 sdu ha coc nhé hon 4m

K,: Hé s an toan theo dit, x4c dinh nhu sau:

- L&y Kg =1 va Q, = Qu.min khi 58 coc dugc thit & nhitng diéu kién dja chilt

nhu nhau ma it hon 6 cdi.
- N€&u s6 coc thit 16n hdn 6 coc, thi K xdc dinh theo phuong phap thong
ké.

Q. : Sitc chiu gidi han cla coc (t)
3. Stic chju gidi han Q, clia coc
* N&u db chéi ciia coc e; =0,002m, thi Q, x4c dinh theo cdng thifc:

ﬁM[J1+ 43, W, +e (W +W)

(II - 30)

R 2 nFe, W, +W_+W,

Trong d6:

n: Hé s6 14y bing 150 T/m? d8i v6i coc bé tong cdt thép c6 mil coc

F: Dién tich ti€t dién ngang cda coc (m?)

M: Hé s8, 14y bing 1,0 khi d6ng coc bing bia tdc dung va dip, cdn khi ha
coc bing phuong phdp rung thi M 14y theo bdng II - 10

3,: Néing lugng tinh todn ciia mét va ddp cla bda (T.m), 14y theo bdng II -
11, hodc niing lugng tinh todn clia mdy ha bing cich rung 1dy theo bang I - 12

e;: DO chdi thuc t€, bing d6 lin cla coc do mot va d4p ciia biia; con khi
diing mdy rung e 1 d6 hin cda coc do cong cda mdy trong thdi gian 1 phiit (tinh
bing mét)

W.: Trong lugng clia coc va mil coc ()

W,: Trong lugng ciia coc din (1) (khi ha bing rung W, = 0)

W,: Trong lugng cia bda hodc mdy rung (t)
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g: Hé s6 phuc hdi va dap. Khi déng coc va coc dng bé tong cdt thép bing
bda tic ddng va dip c6 ding mi dém biing g thi 1y €” = 0,2; khi ha coc bing
phuong phap rung 1y €2 = 0.
¢ N&u do chdi cia coc er < 0,002m thi Q, xdc dinh theo cong thic :

85 (b, i C
Q -1 2M+CU1+ % 0 +C) W 4, (I - 31)

T 20 A, +C (A, +C) W+W,

Trong do6:
C: D6 ch&i dan hdi cia coc (m), x4c dinh bing mdy do d§ chdi
W: Trong lugng cia phan va dip cia bia (t)
Cic s6 hang Ay, 3,, W¢ xem cOng thic (II - 30)
0 : Hé s6 (1/T4n), x4c dinh theo cdng thic:

0 =1(“—°+ELJ—1V—,/2gZH—h5 (II - 32)

4\ F Q /W+ W,

o] day:

ng, ny: Hé s8 chuyén ti sitc chiu tdi dng sang sic chiu tdi tinh cla dit

- P6i vdi dat dudi mii coc: ng = 0,0025 s.m/T

- P8i véi dat & mit héng coc: np = 0,25 s.m/T

Q: Dién tich mat bén coc tiép xic véi dat (m?)

g: Gia t6c trong trudng, 14y bing 9,81 m/sec’

h: Chi&u cao ny ddu tién ciia phin va dip cla bia, d5i v6i biia diesel 14y
h=0,5m :
H: Chiéu cao rdi thuc t€ clia phdn dong cia bia (m)

Chii ¥ :

Céc gi4 tri cia W,, W, W, va W, ding trong cdc cdng thic trén khdng c6
hé s& vugt tai.

Bang Il - 10: HE s6' M

Logi dat duwéi miii coc Hé s6 M
1. Si san ¢6 chdt IAp nhét cat 13
2. Cat tho, ct trung chit vira va cat pha ciing 1,2
3. CAt min, chit vira 11 A
4. C4t byi, chit vira | 1,0
5. Sét va sét pha déo cifng 0,9
6. Sét va sét pha nifa ciing 0,8
7. Sét va sét pha cing 0,7
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Ghi chi: D61 véi cdt thd, cdt trung, cdt min, cdt bui & trang théi chit, cdc
gid tri M trong cdc muc 2,3 va 4 dugc ting 1€n 60%.

Béng I-11: Ndng Iugng tinh todn >, cda bua ddng

Kiéu biia Ning lvgng tinh todn va
d4p cia biia 5, (T/m)
1. Biia treo hodc tic dung don dong - WH
2. Bia diesel 6ng 0,9 WH
3. Bua diesel cdn 0,4 WH
1. Bia diesel khi déng kiém tra Q(H-h)
ting nhat mjt

Ghi chi:

O muc 4: h 13 chiéu cao nfy d4u tién phidn va dip cia bia diesel do dém
khong khi giy ra, x4c dinh theo thu6c do (m). Khi tinh todn sd bd, cho phép 13y
h=0,6m d&i v6i bia kiéu cot va h = 0,4m d6i véi bia kiéu 6ng.

Bang I1-12: Ndng lugng tinh todn >, cba rung

Luc kich thich cia may rung (t) | 10 | 20 | 30 [ 40 | 50 | 60 | 70 | 80
Ning lugng tinh todn 5, (Tm) | 45| 9 | 13 (175 22 [ 265 31 | 35

I1.5.2. Phuong phap Hilley
1.Sic chiju tdi gidi han cia coc
Q. = KWh W +e?W,

). W W, (Ir-33)

A +%(c, +C,+C,

Trong d6:
K: Hiéu suit cd hoc ciia bia déng coc, 14y nhu sau:
- K = 100% d6i véi bia rdi tr do diéu khién ty ddng va bia diesel
- K =75% d6i vdi biia rdi tw do ning biing c4p tdi
-K =75% + 85% 461 véi cdc loai bia hdi nw6c don ddng
W.: Trong lu¥gng ciia coc (1)
W: Trong lugng cia qud bia (1)
h: Chiéu cao bia rdi (m)
e: Hé s6 phuc héi, 14y nhu sau:
- Coc c6 dau bit bing thép: e = 0,55
- Coc thép dém ddu bing gd mém: e = 0,40
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- Coc bé tong c6t thép dém ddu biing gd: e = 0,25
A¢: D6 chdi ciia coc khi déng (m)
C,: Bién dang dan hdi cia diu coc, d&m diu coc, coc din (m)
Cs: Bi€n dang cda dat nén, thudng 18y bing 0,005m
C,: Bi€n dang dan hdi cla coc (m)
QL
AE

(II-34)

2

0] day:

L: Chiéu dai ca coc (m)

A: Dién tich ti&t dién coc (m?)

E: Modyn dan héi cia vt liéu 1am coc (T/m?)
2. Sfe chiu tai tinh todn cla coc

Q, =~ (I - 35)

Trong d6:
Fs: Hé s0 an toan, thudng 14y bing 3

11.6. XAC PINH SUC CHIU TAI CUA CQC THEO KET QUA THI
NGHIEM NEN TINH TAI HIEN TRUONG

Trudc khi thi€t k&€ chinh thic, cin thi nghiém nén tinh coc tai hién trudng
d€ x4c dinh kich thudc coc (chiéu dai, ti€t dién) va sifc chiu tdi cia coc.

Thudng gia tai trén diu coc bing kich thiy luc. DGi trong thudng bing
ban nén chdt cdc vit ning (cdc khoi bé tong hodc cdc khdi gang diic) hay la
bing cdch neo vao cic coc xung quanh.

0 Be B PO

—_——— T

8 mm

20 mm|

Hinh Il - 2: Bi6u dé nén tinh coc, quan hé S = f(P)
(1) Béi vdi coc chéng
(2) D6 voi coc ma sét
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y- . . 1 - .
Téi trong dugc gia theo titng cip bing o +% tai trong gi6i han da xdc

dinh theo tinh todn.

Ung v6i mdi cip tai trong, ngudi ta do d lin cda coc nhu sau:

B&n 14n diu ghi s do trén dong hd do d6 lin, mbi lin cdch nhau 15 phat.
Hai 14n sau cdch nhau 30 phiit. Ti€p d6 cf sau mot gids lai ghi s§ do mét l4n cho
dén khi coc ldn t6i hoan toan 8n dinh dudi cdp tdi rong. Coc dugc coi 1a lin
dén 6n dinh khi dudi cip tai trong d6 né chi hin 0,Imm sau 1 gid hoic 2 gis thy
loai dit duSi miii coc. PG8i v8i dt loai c4t thi sau 1 gid, cdn loai sét thi sau 2
gig.

Theo k&t qua thi nghiém, ta c6 biéu dé quan hé giita o lin v6i tdi trong
S = f(P) nhu hinh IT - 2.
1. P6i vdi coc chéng

P6i véi coc chdng, sitc chiu tdi cla coc tinh theo do bén cla vit liéu lam
coc. Trong thi nghiém nén tinh tai hién trudng, khi tdi trong dat t6i gi6i han thi
vat liéu 1am coc bi phd hoai va dudng quan hé S = f(P) s€ bi giy dét ngdt nhu
dudng bi€u di&n (1) trén hinh II - 2. D$ lin cla coc rit nhd, thudng khong qui
8mm.

Strc chiu tdi tinh todn cla coc xdc dinh nhu sau:

Q, =% ‘ (I - 36a)

Trong d6:
K : Hé s6 tin cdy, hay 1a h¢ s8 an todn do ngudi tw van thi€t k& quy dinh.
Thudng 1dy K, =1,4+2.
2. P&i véi coc ma séit
P4i v8i coc ma sit (cdn goi la coc treo) thi sitc chiu tai cﬁa. coc tinh theo
tinh ch4' cd 1y ca d4t nén. Sifc chiu 1di clia coc dudc tao nén bdi sitc chdng cia

da't & diu miii coc va ma sit ca di't quanh thin coc. Trong thi nghiém nén tinh
coc, dudng quan hé S = f(P) 14 mdt dudng cong c6 diém dot bi€n khong rd rang.

Nhiéu quy trinh cda Viét Nam va cdc nudc quy dinh tdi trong gi6i han Py,
trong Wng v4i do hin cla coc 1a 20mm.

Sitc chiu tdi tinh todn cia coc dugc xdc dinh nhu sau:

== II - 36b
o K. ( )

Trong d6 hé s6 an toan K, =2+2,5 do tw vin thi€t k& quy dinh.
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CHUONG 1l

TINH TOAN COC CHIU TAC DUNG PONG THOI
CUA LUC THANG PUNG, LUC NGANG VA
MOMEN

Khi tinh todn coc chiu tdc dung cda lyc ngang, dit xung quanh coc dugc
xem nhu mdi trudng bién dang tuyén tinh, dugc dic trung bdi hé s& nén C,
(KN/m®) tang theo chiéu siu. Tri s§ cla C, x4c dinh theo k&t qud thi nghiém
hodc theo cdng thic:
C,=Kz (dIm-1)
Trong dé: :
K: Hé s§ ty 1& (K_N/m") phu thudc loai dit xung quanh coc, tra trong bang
I - 1 ‘
z: D3 siu cia ti€t dién coc trong dit (m), tinh t¥ mit ddt d6i v6i trudng
hdp méng coc dai cao, va tinh tr ddy dai d6i v8i méng coc dai thap.
Khi tinh todn ngudi ta ding dd sdu tinh d8i clia ti€t dién coc trong ddtz va
do sdu ha coc tinh d6i 1.
z=0,z (111 - 2)
1=a,l (III - 3)
1: Khodng cdch thyc t€ tinh tir miii coc d€n mit dat khi méng coc dai cao
va d&n d4y dai khi méng coc dai thap.

op: Hé s6 bién dang (ij , X4c dinh theo c6ng thic:
m

a, =5/Kb° (I1I - 4)
E,J

K: Nhu trong c6ng thic IIT- 1 -

E,: Mddyn dan hdi ban ddu cia bé tdng coc khi nén va khi kéo (kPa) 14y
theo quy pham bé tong c8t thép. P8i véi coc gb thi 14y theo quy pham két cdu
g6. '

J: M6men quén tinh tiét dién ngang coc (m*)

be: BE rong quy u6c clia coc (m) dudc 14y nhu sau:
* D&i véi coc dng, coc tru va coc nhdi c6 dudng kinh d > 0,8m thib, =d + 1lm
* P3&i vdi céc loai coc khdc va kich thuc khéc thi b, = 1,5d + 0,5m

d: Pudng kinh ngoai clia coc tron hoic canh cia coctiét dién vudng, chif
nhit theo huéng vudng géc v8i mit phdng tic dung cia luc (m)

Ghi chi:

1) I.:Do sét
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e: Hé s6 rdng clia d4t
2) P#8i véi cdt chat thi tri s§ K (d6i v6i coc 8ng va coc nhbi) 14y ting
18n 30% so vdi tri s6 16n nhd't ghi trong bdng cia loai d4t twong Wng.
Du6i tdc dung ddng thdi cla luc doc, luc ngang vd mdmen thi coc, coc
8ng, coc nhdi dugc tinh todn theo bi€n dang, theo 8n dinh cia dit xung quanh
coc, va kiém tra ti€t dién coc.

N

N AR | b) o)

lo 4,,
. 0

/
||

Hinh I-1: Chuyén vj cida coc khi chju tdc dung dbng thoi
cua lyc ding, lyc ngang va mémen

a) Cdc tdi trong tdc dung Ién coc
_b) Chuyén vj cia coc do Iifc ngang Hy = 1 tdc dyng & mat dat géy ra
¢) Chuyén vj cia coc do mémen My = 1 gdy ra
Tinh toén coc theo bi€n dang va nhim ki€m tra diéu kién:
A, <SSy, ¥sSyy
Trong d6: :
Sgh» Wen: LA tri s8 gidi han cho phép cda chuyén vi ngang ddu coc va géc
xoay clia coc, dudc quy dinh trong nhiém vu thi€t k&€ nha hay céng trinh
Ag, y: Tuin tr 12 chuyén vi ngang ciia ddu coc (m) va géc xoay clia coc
(rad) x4c dinh theo cdng thifc:
HI} M1

A =y, +yoly +———+
n = Yo *Wolo 3B, 2E,]

(dII-5)
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_ HIZ M, P
W—Wo"'ZEbJ"'E_bJ (III-6) .
Trong d6:

H, M: Trj tinh todn cia lyc ngang (KN) vi mémen udn (KN.m) do dai tdc
dung 1én dau coc ‘

lo: Chiéu dai clia doan coc (m) tinh tit d€ dii 1én mit dat

Ep, J: Nhu cong thite (111 - 4)

Yo, Wo: Chuyén vi ngang va géc xoay cilia i€t dién ngang coc tai mit dit
trong trudng hop dii cao va tai ddy dai trong trudng hgp dai thdp

3 day, momen va luc ngang tic dung & du coc dugc coi 1a duong néu
moémen hu6ng theo chiéu kim déng hd va lyc ngang huéng sang phi.

Mémen uén va lvc ngang tai ti€t dién coc coi 1a duong néu mémen va lyc
ngang truyén tif phin coc bén trén xubng phin dudi tai ti€t dién tudng tugng cit
ra, hu6ng theo chiéu kim ddng hé va huéng sang bén phii.

Chuyén vi ngang cia ti€t dién coc va géc xoay ciia coc coi 1a duong néu
chiing hudng sang phdi va theo chiéu kim ddng hd.

Yo = HyBug + MyByag . (I - 7a)
Wo =HoByy + Mpdym (III - 7b)

Hy, My: Tri tinh todn cla lyc ngang vi mémen uén. Tai ti€t dién dang xét
14y Ho=H va My=M + Hl,

Sun: Chuyén vi ngang cia ti€t dién (m/KN), do lyc Hy =1 gy ra

=D (IT1-8a)

a,E,J

Sum: Géc xoay cda ti€t dién coc [—KI—N—) ,domémen My =1 giyra

Smu: G6c¢ xoay cia ti€t dién coc (%N—) ,domémen Hy =1 giyra

B

8y =8y, = —20 111-8b

MH HM agEbJ ( )
Smm: Gbc xoay cia ti€t dién coc ( J, domdmen My=1giyra
m
Co

= 111-8c

MM abEbJ ( )

Ay, By, Co: Cdc hé s8 khdng thit nguyén, 14y theo bdng III - 2 phu thudc
vio 1.
Tinh todn 6n dinh ciia nén xung quanh coc:
D€ bdo ddm cho ddt nén xung quanh coc dugc Sn dinh thi phii thda min
diéu kién:
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4 :
8, STy - (g0, +6,C)) (1L - 9)

1

Trong d6:

yi: Tri tinh todn tht nhit cia trong lugng riéng clia dit & wrang thdi
nguyén th§, d6i vdi da't bio hoa nudc thi phdi k€ d€n hién wgng ddy ndi

@, C;: Tri tinh todn thit nhdt cia géc ma sdt trong va Iyc dinh cia dat

£ Hé s6

- P&i vdi coc déng va coc 6ng: £=0,6

- Déi véx cdc trudng hgp khéc: § 0,3

n,: Hé 8
- T]l = 1
- Riéng khi tinh méng c4c cong trinh chéng thin, =0,7
N2 HE s6
M
n, =._M_°‘.".'_‘l_ diI - 10)
nM, +M,

M,, : Mdmen do tri tinh todn cla cic luc thudng xuyén giy ra tai d0 sdu
mii coc
M, : Momen do trj tinh todn cla cdc lyc tam thdi gdy ra tai d6 sdu mdi
coc
n:Heé s6. n = 2,5 trif cic trudng hgp sau:
- D&i véi cdc cong trmh dic biét quan trong:
* khi 12,5 th1 n=4
o khi 125 thin =2,5
* khi 2,5< 1<5 thi n xdc dinh bing phudng phép ndi suy

- Pé&i vdéi méng ¢6 mét hing coc chiu luc doc ddt léch tim thi n =4
khéng phu thudc vao 1

(o Ap luc tinh todn (kPa) xuit hién trong d4t xung quanh coc tat cdc 46
siu z tinh tir mat da't khi dai cao, ti¥ d4y daii khi dai thdp. Khi 1<2,5 tai hai d6

siu z=i,z= 1 va khi i>2,5 tai do sdu ;=0’85
r4 ab

, gid tri clia o, tinh theo cong

thic:

o, =7 yA -Yop + o ¢, o p (I - 11)
oy o, o E,J ayE,J

Tri tinh todn cia mémen udn M, luc ngang Q va luc doc N tdc dung tai
ti€t dién coc & d6 sdu x:
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M, =alEJy,A; —o,E Jy,B, + M,C, ﬂu%D3 (1 - 12)
b
M, =alEJy,A, —aiE,Jy,B, +2,M,C, +H,D, (III-13)
Trong d6:
K: Hé s8 y 1€, tra bidng 111 - 1
OLb,Eb,J,E,HO,M(,,lo,yo,\p0 : Nhu trong cdc cong thic trén.
A,,B,,C,,D,,A,,B,,C,,D;,A,,B,,C,,D,: Cic hé s6 tra theo bang I1I-3
N: Lyvc doc truc tic dung tai dau coc
Khi coc dudc ngam chit vao dai lam cho ddu coc khong thé chuyén vi
dugc thi tri tinh todn cda mOémen tai ngdm dugc xdc dinh theo cong thic:
I
M =- P b * 2E,JH III - 14)
' Sy + Lo
E,J
D#u trit cho biét khi lwc ngang H hudng t¥ trdi qua phdi s& truyén
mémen 1&n diu coc tai ngdm va mémen ndy hudng theo chiéu nguge kim ddng
ho.

Bang IIl - 1: HE sty 1€ K

Tén goi va dic trung ctia A4t Hé so tj 18 K (KN/m")
P&i véi coc | DB véi coc Bng,
déng coc nhdi va ban

Sét va & sét déo chdy 0,75 < I 1,0 650 = 2500 500 + 2000
Sét, 4 sét déo mém (0,5 < I, < 0,75), 4 cit déo
(0 <1, £1,0), cat byi (0,6 < e <0,80) 2500 ~ 5000 ' 2000 -+ 4000

Sét, 4 sét déo citng, nira citing (0 < I, <0,5), 4
cat ciing (I, <0), cdt nhd (0,6 < e < 0,75), cdt hat
trung (0.5 < ¢ < 0.7) 5000 = 8000 | 4000 + 6000

Sét, 4 sét cing (I, < 0), c4t thd (0,55 <e <0,7) 8000 = 13000 | 6000 -+ 10000

Cat soi (0,55 < e < 0,7), sbi va cudi c6 don cét 10000 + 12000

Chui thich:

1) I.: Do sét; e: Hé s6 rong

2) P8i véi cit chit thi tri s& K (d6i v6i coc 6ng va coc nhdi) 14y ting 1én
30% so vdi tri s§ 16n nhat ghi trong béng cla loai dit tuong dng.
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Bang I11-2: Gid trj cdc hé s6 A, B, Cp

1 Khi coc 11 18n a4t Khi coc ti I&n d4 Khi coc ngam vao dé
A ) Co A, B, Co A B, Co

0,5 | 72,004 [192,026 |576,243 | 48,006 | 96,037 | 192,291 0,042 | 0,125 | 0,500
0,6 | 50,007 |111,149]278,069( 33,344 | 55,609 | 92,942 { 0,072 | 0,180 | 0,600
0,7 | 36,745 | 70,023 | 150,278 | 24,507 | 35,059 | 50,387 | 0,114 | 0,244 | 0,699
0,8 | 28,140 | 46,943 | 88,279 | 18,775 | 23,533 | 29,763 | 0,170 | 0,319 | 0,798
0,9 | 22,244 | 33,008 | 55,307 | 14,851 | 16,582 | 18,814 | 0,241 | 0,402 | 0,896
1,0 | 18,030 | 24,106 | 36,486 | 12,049 { 12,149 | 12,582 | 0,329 | 0,494 | 0,992
1,1 | 14,916 | 18,160 | 25,123 | 9,983 | 9,196 | 8,836 | 0,434 | 0,593 | 1,086
1,2 | 12,552 | 14,041 | 17,944 | 8,481 | 7,159 | 6,485 | 0,556 | 0,698 | 1,176
1,3 | 10,717 | 11,102 | 13,235 | 7,208 | 5713 | 4,957 | 0,695 | 0,807 { 1,262
1,4 | 9,266 | 8,954 | 10,050 | 6,257 | 4,664 | 3,937 | 0,849 | 0918 | 1,342
15| 8101 | 7,349 | 7,838 | 5498 | 3,889 | 3,240 | 1,014 | 1,028 | 1415
16 | 7,154 | 6,129 | 6,268 | 4,887 | 3,308 | 2,758 | 1,186 | 1,134 | 1,480
1,7 | 6,375 | 5189 | 5133 | 4391 | 2,868 | 2,419 | 1,361 | 1,232 | 1,535
18 | 5730 | 4,456 | 4,299 | 3,985 | 2,533 | 2,181 | 1,532 | 1,321 | 1,581
1,9 | 5190 | 3,878 | 3,679 | 3,653 | 2277 | 2,012 | 1,693 | 1,397 | 1,617
2,0 | 4737 | 3418 | 3,213 | 3,381 | 2,081 | 1,894 | 1,841 | 1,460 | 1,644
22 | 4032 | 2756 | 2,591 | 2977 | 1,819 | 1,758 | 2,080 | 1,545 | 1,675
24 | 3526 | 2,327 | 2227 | 2713 | 1,673 | 1,701 | 2,240 | 1,586 | 1,685
26 | 3,163-| 2,048 | 2,013 | 2,548 | 1,600 | 1,687 | 2,330 | 1,596 | 1,687
2812905 | 1,869 | 1,889 | 2,543 | 1,572 | 1,693 | 2,371 | 1,593 | 1,687
30| 2727 | 1,758 | 1,818 | 2,406 | 1,568 | 1,707 | 2,358 | 1,586 | 1,691
35 | 2502 | 1,641 | 1,757 | 2,394 | 1,591 { 1,739 | 2,389 | 1,584 | 1,711
>4 | 2,441 | 1621 | 1,751 | 2419 | 1,618 | 1,755 | 2,401 | 1,600 | 1,732
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Bang III-3: Gid tri cdc hé s6' A,,B,,C,,D,,A,;,B,,C;,D5,A,,B,,C,, D,

N

Cac hé sb

A

B,

C4

D,

A;

Bs

Cs

D,

A

B4

Ca

Ds

1,000

0,000

0,000

0,000

0,000

0,000

1,000

0,000

0,000

0,000

0.000

1,000

0,1

1,000

0,100

0,005

0,000

0,000

0,000

0,000

0,100

-0,005

0,000

0,000

1,000

02

1,000

0,200

0,020

0,001

-0,001

0,000

1,000

0,200

-0,020

-0,003

0,000

1,000

0.3

1,000

0,300

0,045

0.005

-0,005

-0,001

1,000

0,300

-0,045

-0,009

-0,001

1,000

04

1,000

0,400

0,080

0,011

-0,011

-0,002

1,000

0,400

-0,080

-0,021

-0,003

1,000

05

1,000

0,500

0,125

0,021

-0,021

-0,005

0,999

0,500

-0,125

-0,042

-0,008

0,999

0.6

0,899

0,600

0,180

0,036

-0,036

-0,011

0,998

0,600

-0,180

-0,072

-0,016

0,997

0,7

0,999

0,700

0,245

0,057

-0,057

-0,020

0,996

0,699

-0,245

-0,114

-0,030

0,994

0.8

0,997

0,799

0,320

0,085

-0,085

-0,034

0,992

0,799

-0,320

-0,17

-0,051

0,989

0.9

0,995

0,899

0,405

0121

-0,121

-0,055

0,985

0,897

-0,404

-0,243

-0,082

0,980

1,0

0,992

0,997

0,499

0,167

-0,167

-0,083

0,975

0,994

-0,499

-0,333

-0,125

0,967

1,1

0,987

1,095

0,604

0,222

-0,222

-0,122

0,960

1,090

-0,603

-0,443

-0,183

0,946

1,2

0,979

1,192

0,718

0,288

-0,287

-0,173

0,938

1,183

-0,716

-0,575

-0,259

0,917

1.3

0,969

1,287

0,841

0,365

-0,365

-0,238

0,907

1,273

-0,838

-0,730

-0,356

-0,876

1.4

0,955

1,377

0,974

0,456

-0,455

-0,319

0,866

1,358

-0,967

-0,910

-0,479

-0,821

1,5

0,937

1,468

1,115

0,560

-0,559

-0,420

0,811

1,437

-1,105

-1,116

-0,630

-0,747

1,6

0,913

1,553

1,264

0,678

-0,676

-0,543

0,739

1,507

-1,248

-1,350

-0,815

-0,652

1,7

0,882

1,663

1,421

0,812

-0,808

-0,691

0,646

1,566

-1,396

-1,613

-1,036

-0,529

1,8

0,843

1,706

1,584

0,961

-0,955

-0,867

0,530

1,612

-1,547

-1,906

-1,299

-0,374

19

0,975

1,770

1,752

1,126

-1,118

-1,074

0,385

1,640

-1,699

-2,227

-1,608

-0,181

2,0

0,735

1,823

1,924

1,308

-1,295

-1,314

0,207

1,646

-1,848

-2,578

-1,966

-0,057

2,2

0,575

1,887

2,272

1,720

-1,693

-1,966

-0,271

1,575

-2,125

-3,360

-2,849

-0,692

24

0,347

1,874

2,609

2,195

-2,141

-2,663

-0,949

1,352

-2,338

-4,228

-2,973

-1,592

2,6

0,333

1,755

2,907

2,724

-2,621

-3,600

-1,877

0,917

-2,437

-5,140

-5,355

-2,821

2,8

-0,335

1,490

3,128

3,288

-3,103

-4,718

-3,108

0,197

-2,346

-6,023

-6,990

-4,445

3.0

-0,928

1,037

3,225

3,858

-3,540

-6,000

-4,688

-0,891

-1,969

-6,765

-8,840

-6,520

3.5

-2,928

-1,272

2,463

4,980

-3,918

-9,440

-10,340

-5,854

1,074

-6,789

-13,692

-13,826

4,0

-5,853

-5,941

-0,927

4,548

-1,614

-11,7113

17,919

-15,076

9,244

-0,358

-15,611

-23,140
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CHUONG IV
TINH TOAN PO LUN CUA MONG COQC

Nguyén tdc chung
Viéc tinh lin chi thuc hién cho méng coc ma sit. Mong coc ch6ng khong
phai tinh lin.

IV.1. TINH TOAN PO LUN CHO MQT NHOM COC

Nhém coc duge lién két v4i nhau bdi mot dai coc. Khodng cdch gilta tim
ctia cdc coc > 3d (d 1a dudng kinh cla coc hay canh cua coc). Khi canh cua dai
coc nhd thua 10m thi tinh lin theo trudng hgp nay

Tinh lin cho méng coc 1a tinh lin cho nén dit nim dudi miii coc. Nén
clia méng coc gdm cic 16p dat nim trong chiéu siu chiu nén cyc han Ha (xem
hinh IV - 1).
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Hinh IV - 1; So dd tinh lin clia mong coc

D6 lin cda nén dit dusi miii coc do tdi trong clia méng khéi qui uéc abed
giy nén. Tai trong d6 1a trong lugng clia dai coc, cla coc va ciia dit trong khoi
qui uSc abed.
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Méng khéi qui w6c 13 mét khéi 1ap phuong c6 ddy 12 B x L va chiéu cao
12 H. N&éu ddy vudéng thiB = L.

Sau d6 ti€n hanh tinh Iin cho méng coc nhy tinh in cho m6t moéng ndng.
“Méng n6ng” ndy 1a méng khéi qui udc abed dit tai dd siu H.

D& tinh lin, cdn x4c dinh va vé cdc biéu d8 oz (4p lwc do tdi trong cong
trinh v2 méng khéi qui wdc gdy nén) va oy, (4p lwc do cic 16p d4t gdy nén, con
goi 1a 4p luc ban thin).

Chiéu sau chiu nén cyc han Ha két thic khi ¢6 0,<0,2 oy,

oz tinh theo cdng thic:

oz = KoP av-1
Trong d6 : .

P: Ap lyc do tdi trong cong trinh vd méng khdi quy u6c gay nén (T/m? hay
kPa)

Ko: Hé s8 géc tai tim dién tich tdi trong, tra bing IV - 1

Bang IV - 1: Gid trj hé s’ K, d& xdc dinh tryc tiép cdc dng sust I6n nhat
dudi tdm dién tlch chju t3i

Z L
== Ty s6 canh cdia chif nhit oo = —
B B y s6 ca ] B

1 (15) 2 | 3| 6 | 10 | 20 |Baitosn phing
0,25 {0,898(0,904/0,908/0,912(0,934]0,940[0,960 0,96
0,50 [0,696/0,716(0,734]0,762(0,789]0,792]0,820 0,82
1,00 [0,336/0,428/0,4790,500]0,518[0,522 0,549 0,55
1,50 [0,194/0,257]0,2880,3480,360(0,373 0,307 0,40
2,00 |0,114/0,157(0,188(0,240]0,268]0.279]0.308 0,31
3,00 |0,058/0,076(0,108|0,147]0,1800,188]0.290 0,21
5,00 |0,008(0,025/0,040(0,076(0,096]0,106/0,129 0,13

Ghi chi: Z 1 chiéu siu di€m tinh @ng suft.
oy, tinh theo cdng thic:

ow = 1ih, v -2)

Trong d6: _
¥; : Dung trong thién nhién cda Idp d4't thy i
h; : Chiéu day cia 16p d4't thy i
Chii y: N&u 16p d4't nim du6i muc nuéc dudi dit thi phéi tinh Yagy og; (Yao):
) Yan = (s - Yu)(1-0) av-3)
O day:
¥s: T)’/'trong hay dung trong hat dat
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Yn: Dung trong clia nudc
n: Do rong clia dat
Sau d6, tinh lin cia méng coc theo phuong phdp chia ting lay t6ng nhu
ddi v6i méng khéi quy wdc dit rén nén dit c6 chiéu day Ha:
n ) Ha
S = Z hia()iO'i = 2 hi —& Gj (IV - 4)
i=1 i=1 Eoi
Trong dé:
h;: Chiéu day I6p dit thit i
ag;: Hé s8 nén tuong d6i cia ting dat thit i
o;i: Ung sudt nén tai ting dit tht i
B: Hé s c6 xét dén nd hong, 14y bing 0,80
Eo;: Mddyn t8ng bién dang clia 16p dat thit i
Cudi ciing, ki€m tra d6 lin chénh léch giita cdc méng:
51-5
AS = ——— av -5
L
o] day:
S;: B§ lin cia méng 1
S,: BY lin clia méng 2
L: Khodng cédch giita hai méng
- Mét s6 cdach khdc xac dinh kich thuéc méng khéi quy udc
Ngoai phuong phdp thong dung d€ x4c dinh kich thudc clia méng khéi quy
w6c d3 néu trén, ngudi ta cdn c6 thé x4c dinh bing phuong phdp dugc trinh bay
sau day.
1. Pdi véi nén déng nhat

etellenl1dye
b
2Lc

b+ tg30

Hinh IV - 2: Xdc dinh kich thudc mdng khoi quy udc doi vdi nén ddng nhat
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2.P 41 véi nén cé tdng dat yéu

I
N A A A j ~_ v
~ A~ A ~ Lo ’\" ~Pat yéu
. | |
& | | DPittdt
A :
sl ||
5 gﬂl“
LS
S Wi

Hinh IV - 3: Xdc dinh kich thu6c méng khoi quy u6c khi trong nén c6 ting dit yéu
3.PGi véi nén dat nhiéu 16p

Hinh IV - 4: Xdc dinh kich thudc méng khéi quy ude d6i voi nén d4t nhiéu I16p

o
]




Iv.2. TINH TOAN PQ LUN CHO MONG BANG COC

Méng bing coc 12 méng c6 dai coc hinh bing dai va cdc coc b6 tri theo
day dai dudi do.

Do lin S (tinh bing m) cia méng bang v6i 1 hodc 2, 3 hang coc (khi
khodng cdch gitta tim cdc coc > 3d) dugc tinh theo cOng thic:

S= P(-v?) 5 ‘ IV - 6)
nE, ‘

Trong dé:

P: T&i trong phin b& déu trén mét dai (KN/m hoidc KG/cm) c6 ké dén
trong lugng clia méng trong khdi da't va coc vdi ranh gidi nhu sau:

Phia trén 1a c6t nén; phia canh 1a cdc mit phing ding di qua hang coc
ngoai ciing; phia dudi 1a mit phing di qua mii coc (xem hinh IV - 5)

E, va v: Gi4 tri modyn téng bi&n dang va hé s& poat-xdng ciia dt nén
dudi mili coc trong viing chiu nén cuc han Ha

8o: Hé s, 14y theo bi€u dd hinh IV - 6, phy thudc vao hé s§ poat-x6ng v,

bé rong quy d6i clia méng B= B va d6 day quy d6i cia cdc 16p dat chiu

H
. Ha
nén —
H
Trong dé:
B: B rong clia méng khéi quy udc 14y t6i mép ngoai cia hang coc bién
H: Chiéu sau tir c6t nén dén mili coc
Ha: Chiéu sdu chiu nén cuc han

-f ‘ d?“ lla

2020,

Hinh IV - 5. So a4 tinh lin cho mdng bdng coc

Gi4 tri cia 8 xdc dinh theo bi€u d0 bing cdch sau dy: :
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Trén d8 thi, vé qua diém ¢ng véi BI-I& mdt dudng thing song song véi truc

hoanh c4t dudng cong B twong ing. TY giao di€ém ndy vé dudng vudng géc dén
gip dudng v. T d6 vé mdt dudng song song vEi truc hoanh dén tryc tung, diy
chinh 12 gi4 tri cda hé s& .

Ha . 7
’ A
H = 7 ﬂ 7
2.1 = F1=P.40 ¥ / ///
h 4
19 OLEN
3 f 4
17 7
SKENZ 177/ AN
1.5 YNV, Nl 7E
13 %Y 010
7 o)
1.1l | A&
F | AN
ol ‘h\\
0 SNNEPFNIEN
N AME
1.2 R 3P
L lokd
16 N
2 W
24 NN
o

Hinh IV-6: Biéu d6 xdc djnh 8,

IV.3. TINH TOAN PO LGN CHO MONG BE CQC

Méng be coc ¢6 dai coc 1a mOt méng bé c6 canh 16n hon 10m hay c6 dién
tich 16n hon 100m® Céc coc dudi méng be bd tri cdch nhau nhitng khodng 16n
hon hoic bing 3d va tao thanh mét trudng (bii) coc.

P6 hin ciia méng bé coc do do lin cda nén ddt dudi mii coc gdy nén.
Nén dit1a do mot hay nhiéu 16p d4t tao thanh. Chiéu sdu chju nén cia nén dat
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dudi mili coc (con goi 12 chiéu sdu chiu nén cyc han Ha) dugc 14y bing canh
hay dudng kinh méng be: Ha = B.
LSp da't nén dudi mili coc (hay 12 16p d4't nén cho diu coc twa vao) phai 1a
dat t6t, c6 Mddyn tdng bi€n dang Ey > 20 MPa.
D¢ lin clia méng bé coc dugc tinh theo cong thitc:
M = 0,12P.B
Eop

av-m

Trong d6:

P: Ap lyc trung binh 1&n nén & ddy dai (T/m® hay KG/cm?)

B: Chiéu rong hay dudng kinh méng (m hay cm)

E,: Modyn t8ng bién dang trung binh ciia c4c 16p d4t dudi miii coc véi
chidu day Ha = B (MPa, T/m? hay KG/cm?)

1
Eou =§[E0,h,K, +E,h,K, +..+ Eh K ] av - 8)

o] day:
Eq,Eq .- Eg - MOdyn tdng bi€n dang cia cic16p dat 1,2, ..., i
h;,h,,..,h;: Chiéuday cdcl6pdat 1,2, .., i
k,,k

1> *

25-, K, HE 0 tay thudc do sau ddy 16p, 14y theo bing IV — 2

Bang IV - 2: Tris6 K
D6 séu cha day I6p d4t}(0 - 0,2)B( (0,2 - 0,4)B{(0,4 - 0,6)B (0,6 - 0,8)B|(0,8 - 1)B
(Phén I& clia B)
Hé s6 K 1 0,85 0,6 0,5 0.4
IV.4. 0 LON GIGI HAN POI VGI NHA CAO TANG THONG
THUONG (Theo TCXD - 205 - 1998)

Bing IV - 3: Bién dang gidi han cia nén

Cong trinh B lin léch tvong 46§ | D6 lin IGn nhat
ASIL Smax (€M)

Nha din dung cao ting c6 k&t ciu
khung hoan toan:

- biing bé tong cGt thép 0,002 8
- bling thép 0,004 12
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CHUONG V

THIET KE MONG COC TRONG VUNG CO
PONG PAT

V.1. ANH HUGNG CUA PONG PAT PEN CONG TRINH

Trén thé gidi nhiéu ndi c6 dong d4t manh. Nim 1970 dong dit da hiu nhy
phé hiy hoin toan thi d6 Tasken clia Udobékistan (thugc Lién X6 cii). Nim
1995 phin 16n thanh phd Cobé ciia Nhit Ban bi phd hoai ning né do d6ng dit ..
3 Viét Nam ciing c6 dong da't. Vao khodng nim 1962 tai Nghia Lo c6 dong dat
cip 7 d&n cip 8, & Bic Giang c6 dong dat cAp 6 dén cAp 7 lam hdng 3 ngdi nha
3 tAng (bing k€&t cdu tudng gach chiu luc) do tudng gach bi ran nit 16n.

Hién nay & nudc ta di c6 bin dé phin ving ddng d4t. Thong thudng ngudi
ta phan dong dat thanh 12 c&p (40 MSK - 64). Chi cdn thi€t k€ khdng chdn cho
cong tinh véi dong d4t tir cAp 7 rd 1én. Thyc & 1a chi c6 bién phdp thi€t k&
khdng chdn cho cOng trinh ti¥ cdp 7 d&n cip 9. Con t¥ cdp 9 d€n cip 12 12
trudng hgp bat khd khing.

DG6i v6i nén d4't y&u va nhitng ndi c6 dia hinh b4t 1gi nhu sudn dgc nii, by
~ sdng, b3 vuc thi khi thi&t k& khdng chin ngudi ta phdi cong thém mot cdp ddng
dat. Thi du ndi c6 dong dat cAp 7 thi phdi thi&t k€& v6i cdp 8. 3 Ha Noi, ddi véi
cdc cong trinh quan trong nhu Lang HS Chi Tich, Bdo tang H4 Chi Minh, Cung
vin héa Viét - X6, ciu Thing Long ngudi ta da thi&t k& véi dong da't cdp 8.

Khi c6 dong d4t, cong trinh s& bi dao ddng va 1am xudt hién lyc quén tinh.

Tri s6 cda lwc dong di't x4c dinh theo cong thic:

S=a%a=aKCQ | (V-1

Trong dé6: .
Q: Trong lugng ciia b phin cdng trinh va tdi trong tdc dung 1€n né

g: Gia t8c¢ trong trudng .

a: Gia t6c dong dat, 14y theo céc s liéu cia tram do dia chdn, tra trong
bing V-1

a: Hé s8 phu thudc cdc tinh chi't ddng lyc hoc ciia cong trinh va dudc x4c
dinh theo quy trinh thiét k&, o =1+2 '

Kc = 2 goi 1a hé s8 dong dit, xem trong bing V - 1
g

Lyc dong dit xdc dinh theo cdng thic trén c6 thé c6 huéng bt ky. Do d6
cin chon hudng b4t 1gi nht di v4i nén, méng cong trinh. Hudng bat 1di c6 thé
12 huéng ngang, 1am cho méng bi d4y ngang, gdy ra trugt va lat d8 cong trinh.
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Huéng bt 1¢i cling ¢6 th€ huSng 1én trén 1am ting lyc nhd, c6 hai cho c4c cong
trinh ¢6 neo chiu lic nhé.

Béng V - 1: a v K; theo cdc cap dong dst

Lyc ch&n d8ng theo c4p | Gia toc dGng A4t a (cm/sec?) | HE s6 dfng a4t K
7 10 + 25 1/40
8 25 = 50 1/20
9 50 + 100 1/10

Chan dong do dong dat gy ra lam ting 4p luc dat chi dong va 1am gidm
4p Tuc dat bi dong 1&én twdng chin dat.

Dong d4t lam gidm cudng dd R clia d4't & chin coc (mili coc) va 1am gidm
ma st thinh f cia d4t & mit xung quanh coc, do 46 1am gidm sic chiu tdi cia
coc.

V.2. NHONG PIEU CAN CHU Y KHI THIET KE MONG CQC
TRONG VUNG CO PONG PAT
- K&t cdu bén trén clia nha nén ding loai 16i v4ch citng két hop véi
khung bé tong ¢t thép d8 tai chd lién k&t v6i sin bé tong ct thép (2 10p thép)

mot cdch vitng chic. Hodc ding khung thép hinh lién k&t bing bu 16ng cudng
do cao. '

Bing V - 2: HE s6 m; vd m,,

cap Hé so’ m,, a€ ligu chinh q, Hé s6 m, € ligu chinh f;
0091 oot chat | Cat chit vira | S6t byi & d | Catchatva | Sét byi & do sét
:::l sét chit vira
togin | Am va o nuécl Am va No nutc| 1, < 0 f0 < 1, < Am va No nuec] 1, <0 o < 1, 0,75 <
(t &m it im 0,5 {itim 0,75 [l <1
7] 1 o9 o9s|oso| 1 [o095]09sfo90]a9s| oss|o7s
099 - |08y - O [©090]|©08y]|. — - (080 (0,79

8 | 090 | 080 | 085 | 070 { 095 | 090 | 085 | 080 | 090 | 080 | 0,70
080 - 1079 - |099|080|07)] - |(080[(070|06

9 | 080070075 090 | 0851075 0,70 | 085 | 0,70 | 0,60
©709| - |060 0851 (070| 06| - 065|060 -

Chu thich: Trj s6 & tit s8 dung cho coc déng, & miu sd diing cho coc nhéi.
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- M6ng coc 12 méng coc chéng va c6 dii coc 14 méng be, méng bing
giao thoa hodc méng don nhung c6 hé giing méng vitng chic.

- Khi thi€t k& nén méng trong viing c¢6 ddng dat, phi tinh theo t8 hop tdi |
trong dic bigt, theo trang thdi gidi han thit nhi't vé sitc chiu tdi va 8n dinh.

- Khi tinh todn sifc chiu tdi cla coc 1am viéc dudi tdc dung cda tdi trong
nén hoic nhd, gid trj ciia sitc chdng ddu mii coc g, vA sitc ma s4t thanh f;, cdn
nhén véi h¢ s6 gidm thdp diéu kién lam viéc cla d4t nén m,; vi m,, cho trong
bang V - 2, trir trudng hgp coc chdng trén d4 hoic dit hon I6n.

- Ngoai m,, ra, q, cdn phdi nhin véi hé s§ diéu kién 1Am viéc m;. Liy
m.3 = 1 khi 1>3 1a chidu dai tinh d8i cia coc, xdc dinh theo cdng thitc III - 3.

Ddng thdi ma sdt bén f, trong khodng céch t¥ giita mit d&t d€n d6 sdu hy

18y bing 0.
hn = —4- (V = 2)

Trong d6:

ay: Hé s8 bi€n dang, tinh theo c6ng thitc (111 - 4)

- Trong tinh todn, gid tri cia géc ma st trong cia dat @, c6 k&€ d&€n dong
dét, cAn gidm di nhv sau: d6i vi dong d4't cdp 7, gidm ¢, di 2 d6, c4p 8 gidm di
4 39, cdp 9 gidm di 7 d6.

- D8i v6i méng trong ving dng d4t, cho phép diung tit cd cdc loai coc,
trlt coc khong c6 c6t thép ngang.

Khi thi€t k€ méng coc trong viing c6 ddng d4t, cAn phadi dua mii coc tya
1én loai dd hodc dat tSt (d4't hon 16n, cudi sdi, c4t chit hojc chit vira, it sét
citng ¢6 dd sét I, <0,5).
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CHUGNG VI

THIET K MONG COC PONG

Trong chuong VI tdc gid chi gidi thiéu loai coc d6ng thong dung dung
trong nganh xiy dung 1a loai coc bing bé tdng c6t thép c6 ti€t dién vudng.

V1.1. QUY PINH VAT LIEU LAM COC

VI1.1.1. Chit lugng bé tong

- Thong thudng ding bé tong mac 300*

- Khi d6 ch&i nhd (e < 2mm), ding R 400*

- Trong trudng hgp moi trudng déng coc ¢6 dd an mon cao thl nén ding
loai xi ming bén sulfat.

VI1.1.2. Cét thép doc

Thudng dung loai All hodc AIIL
Téc dung:
- Chiju udn khi vin chuyén
- Chiu mdmen va luc ngang, luc nhd
Ham lugng thép doc:
- Thong thudng: > 0,8%
- D&i v6i nha cao ting: 1 + 1,2%
Kich thudc:

Pudng kinh c6t thép @ 2 14mm

V1.1.3. Cot thép dai

Thudng ding loai Al

- Ham lugng thép & hai doan ddu coc 2 0,6%

- Ham lugng thép & thin coc > 0,2% v3i khodng céch cotdai < 1/2d (d 1a
dudng kinh hay canh coc néu 1a coc vudng)

B& tri c5t thép trong coc duge md (3 theo hinh vé& VI-4avab.

C#u tao thép trong dai coc déng dugc md ta theo hinh VI - | a va b trang
72.
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72

1000mm

1500mm

1000
a 100

500mm

a 50mm

al00

a 200

c- Lugi thép
bio vé ddu coc

1000mm
a 50mm

®6 ~ P8
a 40 ~ 50mm

Thép bin
5= 7~15mm

1500mm
a 100

d- Cat thép chi

1500

a 50mm

g- Thép ddu coc

1000mm
a 50mm

han vdo khung
~ vanh thép bin
e- Han n6i coc
ép géc
¢ {

a) Poan d4u coc
Hinh VI - 1: C4u tao thép trong coc déng

b) Poan coc ndi




VI.2. THIET KE CQC PONG BANG BE TONG COT THEP
Hinh dang va ciu tao coc bé tdng cot thép thong dung dugc trinh bay &
hinh vé VI -1.
Sau ddy 1a mdt s8 quy cdch cin Iuu §.
VI1.2.1. Chi ti€t ddu coc (xem hinh VI - 2)
- Ding thép bén c6 chidu diy khodng 7mm dén 15mm udn thanh khung
hinh vudng. Coc cang to thi ban thép cang day.
- Cé4c thép chu dugc han chit
vao khung ban thép.

=
i Chlzeu cao cda bcim thép: | A A
h=(7+3)d(d]a duong kinh hai
canh coc)
- Diing 5 Iu6i thép han c6
® =6+ 8mm, a = 40 + 50mm han
vao thép chii dé chiu lyc va dip déu
coc, trdnh cho coc khéng bi v3 dau 1
khi déng. v
- Chiéu day clia tang bdo vé bé I35 mm ;l?ﬁul(n
tong (ngoai cot thép) thong thudng 1a — N
35mm; n€u mdi trudng c6 tinh 4n modn szﬁ
thi ting bdo vé& phadi day SOmm. ‘
1 el
AN ] /s
’/ d

Hinh VI-2: Chi tiét diu coc

VI1.2.2. Chi ti€t miii coc (xem hinh VI - 1)

- Céc thép doc dugc udn xudng d& han chum vao mdt thanh thép dan
hudéng c6 dudng kinh ® = 25 + 35mm bing thép loai All hodc AlIL Chiéu dai
thanh thép din hudng bing 2 + 3d (d 1a dudng kinh coc).

- C6t thép dai ©6 d&€n ®8 (coc to cb thé ding @10) 12 loai thép Al, thudng
ding thép xodn nhu hinh v&.

- Né&u coc déng c6 miii cim vao dé thi phdi cdu tao dic biét biing thép
rit khoe.
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V1.2.3. Chi ti€t thian coc

- Thép chili c6 ® > 14mm, ding loai AIl hoic AIII.
- Thép dai c6 ® = 6 + 8mm (coc to 16n hon 45 x 45cm, c6 khi ®10). |

Khodng céch a s%d , thudng dung a < 200.

- C6 hai méc thép dé cdu coc tir bai ddc 1én xe hodc vin chuyén coc
trong cdng trudng. C6 mot méc thép dé méc cdu dva coc 1én thiét bj déng coc.
Vi tri ciia 2 loai méc cdu nay dudc xdc dinh nhu & hinh VI - 3.

< T ]
I: 0.207 L. l: l' 0207 L. I:
L

P
EEERRENERRR4AINRERRR

| /RM:0.0«BQL’/]\

b)

~—

1 J
l Lomni
L
9
EEEREENEER4ARENRDEN

M =0.086qL?

4 T~
N~y T

Hinh VI-3: So d6 tinh todn d€ dit méc ciu

a) Mdc cdu vén chuyén
b) Modc c&u d€ dua coc lén thiét bj dong coc
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VL.2.4. Mt s& quy cdch tham khdo vé coc déng hinh ling try béing bé tong
cot thép
- D& vdi nha cao ting, loai coc nay thudng dugc ché tao vdi cdc loai kich
thudc nhu sau:

Tiét dién Gdm céc doan coc cé chiéu dai
30 x 30cm 9+ 12m
35 x 35cm 13 + 15m
40 x 40cm va 45 x 45cm < 16m

- P&i véi coc 30 x 30cm thi thudng ding 414 All

- P6i vdi coc 35 x 35cm thi thudng ding 4018 All

- P&i v6i coc 40 x 40cm thi thudng ding 8@16 All

- P& v6i coc 45 x 45cm thi thudng ding 820 All

- Khi chiu dai mdi doan coc 16n hon 16m, thudng ding bé tong du tng
Iuc (bé tong Ung suat trudc). N&u ding bé tong ting sudt trudc thi c6 thé ché tao
mdi doan coc ¢6 chiéu dai d&€n 25m. i

Chu §: M3i coc chi duge dung 3 doan coc va c6 2 mdi noi.

VL3. THIFT KE PAI COC PONG BANG BE TONG COT THEP

VI.3.1. B& tri coc trong miit biing ctia dai coc

- Khodng céch giifa tryc cic coc ding phdi 16n hon hodc bing 3d, trong
d6 d la dudng kinh coc trdn hay canh coc vudng.

- D81 v6i méng nha, khodng céch tf mép dai dén mép hang coc ngoai
cing quy dinh bing 0,7d.

- Coc c6 thé bd tri nhu sau:

+ Mang 6 vudng déu nhau, a > 3d (xem hinh VI - 4a).

+ Mang 6 cdc6a=3dvab2=2,6d (xem hinh VI - 4b).

+ Mang khong déu khi méng chiu tdi 1éch tim (xem hinh VI - 4c¢).
+ Méng ¢6 3 coc (xem hinh VI - 4d).

- Trong méng coc dang biang dudi tudng, cic coc dugdc bo tri theo mdt,
hai hoiic ba hang coc. Khodng cdch giifa cdc coc trong m6t hang dugc xdc dinh
tir didu kién ti trong do cong trinh truyén xudng (k€ c4 trong lugng ctia wring
va dai coc) trén doan c6 chiéu dai C| bing strc chiu tdi clia cic coc trong pham
vi chiéu dai dé.

mP
C = N (VI-1)
Trong do:
m: S6 diy coc
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P: Sitc chiu tdi cla coc
N: Tdi trong tinh todn cla cdng trinh va trong lugng bin thin cia dai tip
hdp trén 1m doc theo tudng.

) .a.a.a. b),a.a.a.
%% %] [P e 491
OO =

o prEeny
49 > 4
-4 4 4

444 4 4

Hinh VI - 4: B6'tri coc trong dai coc

a) theo mang 6 vuéng b) theo mang 6 co
c) theo mang khéng déu d) méng cd 3 coc

Khi bé rong cia méng bing di 16n, khodng c4ch giita cdc diy coc 12 a >
3d va khodng c4ch giita cdc coc trong day l1a C, (xem hinh VI - 5a).

Khi bé rong ciia méng bing hep, bs tri coc theo dang 6 cd, c6 khodng
cdch gilta cdc ddy coc 1a a < 3d va khodng cdch giita cdc coc trong day 1a C,
(xem hinh VI - 5b).

C, =2y/(3d) -2’ (VI-2)

Khi méng bang rdt hep, chi b6 tri duge 1 diy coc, thi khodng cdch giita
cdc cocla C; (Xem hinh VI - 5¢).

- Trong méng hinh vanh khin thi coc dugc bd tri cdch nhau mdt doan >
3d (xem hinh VI - 5d). '

- Trong méng hinh trdn thi coc duge b6 tri cdch nhau mét doan > 3d (Xem
hinh VI - 5¢).
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Hinh VI-5: BG trf coc trong mdng béng (a, b, ¢);mdng
vanh khuyén (d) va mdng tron (e)

V1.3.2. Xdc dinh chiéu cao ciia dai coc

1.Tinh toan dai coc dudi ct

Tinh todn dai coc dudi cot gdbm tinh todn chiéu cao dai coc va tinh todn

c6t thép cho dai coc.
a). Tinh todn chiéu cao dai coc

Thong thudng diu coc cin
ngam vao dai m§t doan h; =15 +
20cm. ‘

Chiéu cao lam viéc cla dai
ho dugc x4c dinh tir diéu kién:

hy > ——% _ (VI-3)

0,75R ( by,

Trong d6:

P, : Lvc choc thing, dugc
14y nhu sau:

= v

Hinh VI - 6: Dai coc dudi cét
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- Khi méng coc c6 dai hinh vudng chiu tii trung tim thi P, 18y bing tdng
phén Ivc clia cdc coc ngodi thdp choc thing 45° (xem hinh VI - 6).

- Khi méng coc cé dii chit nhat hay chiu tdi 1éch tdm thi P, 13 tdng phdn
luc cla cdc ddu coc nim ngodi ddy thép choc thiing & phia c6 phin lyc max.

bw: Pugc 14y nhu sau:
_ Khi méng coc c6 ddy hinh vudng chiju tdi trung tim thi by, 12 trung binh
cOng clia chu vi ddy trén va ddy dudi cia thip choc thing.

Khi méng coc ¢6 dai hinh chit nhit hodc chiu tdi 1éch tdm thi by, 12 trung
binh c6ng cla canh ngdn ddy trén va ddy dudi cla thdp choc thing.

Rk: Cudng d6 chiu kéo tinh todn clda bé tong 1am dai coc.

Theo kinh nghi¢m ciia ching t6i thi chiéu cao 1am viéc clia dai coc hy >
3d 1a thich hgp, trong d6 d 1a canh hay dudng kinh coc.
b) Tinh todn c6t thép cho dai cgc

Khi tinh todn k&t cdu chiu uén, ngudi ta quan niém dai coc nhv nhitng
didm cbéng son ngdm vio cdc ti€t dién di qua mép cHt va bj uén bdi phin lyc cdc
d4u coc. .

MO&men tai ngdm x4c dinh theo c6ng thic:

M=) 1P, (VI-4)
i=l
Trong d6:
n: S& lugng coc trong pham vi c6ng son
P;: Phin luc cia ddu coc thit i
ri: Khodng cdch tif mdt ngam dén truc coc thit i
Dién tich c6t thép cho ddy dai coc 1a:
M (VI-5)

F, =——o
0,9h,R,
Trong d6:

M: Mémen tai ti€t dién dang xét

he: Chiéu cao 1am viéc clia dii tai ti€t dién d6

R,: Cudng 43 tinh todn cia thép
¢) Tinh todn dai coc dang bang

Pai coc dang biang c6 bé rong bing bé rong chin twdng hoic tudng ting
mdt, nhung khdng bé hon 0,4m.

é dédy chi xét phuong 4n tinh todn dai coc cho trudng hgp cic coc dugc
phin bd theo mdt hang. Pai coc nhu vdy 14 mdt dam ké trén cdc coc va chiu tdi
trong do tudng truyén xudng.

Tinh todn dai coc trong trudng hgp ndy bing cdch lat ngugc, coi nhw ddm
trén nén dan hdi, trong d6 nén dan hdi 12 tudng con lvc tic dung 1 phdn lyc
cia cdc ddu coc.
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Biéu dd 4p lyc xudng dai c6 dang dudng cong. P& cho don gidn va thuc
t€, ching ta c6 thé thay nhitng dudng cong d6 bing nhitng bi€u 46 tam gidc c6
dinh nim trén mép coc. DGi vdi tat cd cdc bi€u d6 (xem hinh VI - 7), chiéu dai
mdt nita ddy cia biu d tdi trong dugc xdc dinh theo cong thifc:

d, =33 /——
Elbt

Trong d6:

EJ: D0 ciing ciia dai coc

E,: Mbdyn dan hdi cda khoi xdy
tudng

b.: Bé rong tudng

Tung 46 16n nhit cia biéu d6 tdi
trong trén mép coc xdc dinh theo cOng
thitc:

VI-7)

Trong d6

q: Tai trong tinh todn phin b3
déu do nha truyén xudng dai méng
coc (gdm tdi trong tudng, san, tdi
trong hitu ich...)

L: Nhip tinh todn 14y bing
1,05L

L: Khodng cdch gita hai mép
g4n nhi't cda hai coc canh nhau

Tri tinh todn P, d6i vdi biu dd
hinh VI - 7cla q.

Moémen tai mép coc M va luc
ct Q d8i véi céc bi€u db hinh VI - 7a,
b, d va e dudc xdc dinh nhu sau:

2
M = Podo (2—1—0) (VI-8)

12 .
P.d
Q=_°2_° (VI-9)
P6i vdi bi€u dd hinh VI - 7c:
L2
M=-q =
q 12
_ oL,
Q 2

(VI-6)

)
N do£~'§‘$
d—{lde] |

=
N

=\R

W];r cﬂ‘a-ﬂl"
48 A
N

d_{L do
T

Hinh VI - 7: Biéu dd tii trong tdc dung

xubng dai coc dang bdng
(VI-10)
(VI-11)
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Theo tri s§ cia momen M va Iyc cit Q, ti€n hanh tinh ti&t dién dai coc
va chon thép.
Do bén chdng cit clia khéi x4y trén dai coc kiém tra theo diéu kién:

Py
- < 2Rk (VI - 12)
by

Trong d6 Rk 12 cudng dd chiu tai tinh todn cla khéi xdy.
VL3.3. Xdc dinh s6 lugng coc trong diai méng

Viéc bd tri cdc coc trong dai coc di néi & phin trén. o) day l1a phuong
phép xé4c dinh s lugng coc cin thiét bd tri trong dai coc d€ ddm bio cho méng
coc 1am viéc an toan va &n dinh. P& cho nhém coc 1am viéc c6 hiéu qua, cac
coc dudgc bé tri ¢6 tim cdch nhau mot doan > 3d (d 1a dudng kinh hay canh coc).
Céc coc dugc bd tri theo mang & vudng, 6 c& hay mang khéng déu.

Ap Iuc tinh todn do phin Iuc ddu coc téc dung 1én day dai:

tt
Pt = Q VI- 13
(3d)2 ( )

Trong d6:
Q": Sdc chiu tdi tinh todn cla coc, 14y gid tri nhd nhit céa sic chiu tdi
coc tinh theo vit liéu, theo dit nén va theo két qui xuyén.
Dién tich sd bd cia ddy dai:
N§
Fsgp =—— (VI - 14)
P~y hn
é day:
N§: Luc doc tinh todn x4c dinh tai c6t dinh dai
h: P sau dit ddy dai
n: Hé s6 vudt tdi, n = 1,1
Yi: Tri trung binh cla trong luwgng riéng dai coc va dit wén cic bac dai,
i = 20 + 22 KN/m3 :
Trong lugng tinh todn so bd clia dai va dit trén cdc bac :

N§b = nFsphye (VI - 15)
S6 lugng coc sd bo:
t, N
nS® = —OP——S& (VI - 16)

Sau khi tinh dudc s& Iugng coc sd bd ngb, cin cif thém vao khd nang chiu
tai 1éch tdm, ta chon s6 lugng coc chinh thifc ng . B8 ui cdc coc trong dai coc
véi khodng cich giita cdc tim coc 2 3d va khodng céch ti¥ tim coc bién d€n mép
dai > 0,7d. Sau d6 x4c dinh dudc dién tich thuc &€ cla dai Fg .

Trong lugng tinh todn thyc t& cda dai va dat rén cic bic:
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N:; = an"h‘Ytb

X4c dinh lyc truyén xudng coc khi méng coc chiu tdi trung tim:

_ NI +Nj

nl(

c

Pﬁ

Kiém tra luc truyén xudng coc:

Ptl SQV
va P"+P,<Q,
Trong d6:

Q.: Stc chiu tdi ciia coc theo vit liéu

(VI-17)
(VI-18)
(VI-19)
(VI-20)

Qu: Stic chiu tdi ctia coc theo dat nén, theo xuyén hodc theo nén tinh

P.: Trong lugng ciia coc

Né&u luc truyén xudng coc khéng ddm bdo cdc diéu kién (VI - 19) va (VI -
20) thi ¢in ting s6 coc 1én hoic ting sitc chiu tdi cBa coc 1én bing cdch ting

chiéu dai coc hoic ting ti€t dién coc.

Khi méng coc chiu tdi 1éch tim t8ng quét thi x4c dinh luc truyén xuéng

cdc coc day bién theo cOng thifc:

tt tt n 1t '
_ NO +Nd + Mmeax + M)’xmax

pP" = t (VI-21)
ST o
) 2yl X
P il
Trong d6: Y
n! : S& lugng coc trong méng H
M ,M}: Mémen tinh todn O & —40
tuong @ng vdi truc X va truc y X
Mll = Nlle Y
: u ' O . B_sre(ﬂ
IV[y =N'e, Xmax
N" =Nj +Nj O _“E‘;D
Xmax, Ymax: Khodng cdch tif tim
coc bién dén truc y, truc x Y max
X;,y;: Khodng cdch tr tim X

coc thif i d&n cdc truc di qua trong
tim dién tich ti€t dién cdc coc tai
mit phing ddy dai.

Hinh VI - 8: So dé xdc dinh lc

xuéng coc
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Luc truyén xubng coc thy i cling x4c¢ dinh theo cOng thitc (VI - 21) nhung
thay Xm.x bANg X, VA Ymax bing y;. Chi § cdc ddu cong va tri¥ cho phit hgp.

Kié€m tra lyc truyén xudng coc:

P' <Q, (VI-22)

Prw +P. <Q; (VI-23)
Trudng hdp méng coc chdng thi:

P* +P <Q, (VI-24)

Pow +P. SQ |

Chii y: & diy Q] 1a mic chiu tdi cla coc chdng.

VL4. KIEM TRA NEN MONG CQC THEO TRANG THAI
GIGI HAN THU NHAT (theo sic chju tii va 8n dinh)

P3&i v8i méng coc chdng c¢6 n. coc, stc chiu tdi gidi han cia méng xdc
dinh theo cong thic:
N, =R,Fn, ' (VI-25)
Trong d6:
Ry Cudng do gidi han cia nén dudi chin coc chdng ing véi khi hinh
thanh xong mit trugt trong nén
F.: Dién tich ti€t dién ngang clia coc
P& cho nén méng coc chdng 8n dinh thi:
N, 21,2(N% +N% +n.P,) (VI - 26)
D&i v8i méng coc ma sét, ki€m tra 8n dinh cia méng c6 ddy 1a dudng ndi
mép ngoai cdc coc bién; lic d6 site tdi gidi han clia méng:
N, =R, F+u) fh, (VI-27)
Trong d6:
Ryn: Cudng d6 gidi han clia nén dudi méng coc ma st Wng véi trang thdi
cAn bing gi6i han clia nén, tdc 12 khi di hinh thanh mit trugt trong nén.
F’: Dién tich dd4y méng tao bdi cdc dudng ndi mép ngodi clia céc bién
u: Chu vi cia méng c¢6 dién tich ddy F°
f;: Ma s4t thanh don vi cla 16p d4t thit i c6 chiéu day I; ma coc xuyén
qua
P& nén dugc 8n dinh thi phai cé:
N, 21,2(Nf +N%) | (VI -28)
3 day: '
N}, : Trong lugng tinh todn ciia khdi c6 dién tich ddy F* va c6 chi€u cao

tit chin coc dén c6t nén
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Theo phuong phdp mat trugt try tron: Mit trugt cé thé cdt qua coc, di qua
chén coc bién hodc di qua nén phia dudi.
Heé s8 &n dinh trugt x4c dinh theo cong thic:

M..
K= Z_g' (VI-29)
ZMigaymxo(
Trong dé:

ZMigiu : T6ng mémen cin lai sy trugt

D Mg : TOng mémen gay trugt

Khi mit trugt try trdn di qua cdc coc, sifc chdng Iuc cit cda cdc coc s& cdn
lai sy trugt, nhung trong tinh todn c6 t_hé bd qua dé ting thém 46 an toan.

Gia thi€t hang loat tAm trugt bat ky, vi cdc mit trugt twong ng, xdc dinh
cdc hé s8 K wwong wng. Pay 1a phuong phép cd dién.

D€ nén méng coc ma sit dugc 8n dinh thi phii c6:

K, 212

Ngay nay, nhd phuong tién m4y tinh dién t, ngudi ta c6 thé diing phuong
phép Bishop d€ c6 thé vé dudc rat nhidu mit trugt tru trdn va tim duge mat
trugt nguy hi€m nhét gan véi thuc t€. Véi phwong phip Bishop, hé s& 8n dinh
phdi dat K, >14.

VL5. KIEM TRA MONG COC MA SAT THEO TRANG THAI
GIGI HAN THU HAI (theo diéu kién bién dang)

Nén cla méng coc chdng bi&€n dang rdt it, ludn thda man diéu kién bi&n
dang, nén khong cin phdi tinh lin. Méng coc ma sit cAn phai kiém tra diéu
kién bi€n dang, titc 1a phai tinh lin.

Ngudi ta quan niém ring nhd ma s4t giita mit xung quanh coc va dat, tii
trong clia méng dugc truyén trén dién tich rong hon, xudt phat tit mép ngoai coc
tai ddy dai (khi méng coc dai thdp) va nghiéng mot géc o = -(Z—‘b.

Trong d6:

0y = Pmh; + @by +..+ 0y by (VI - 30)
h,+h, +..+h,

6] day:

@y; : Tri tinh todn thi hai ciia géc ma sdt trong 16p dat thit i c6 chiéu day
h; ma coc cim qua

Nhuv d3 n6i & phin trude, dé ldn cia méng coc ma sét 1a d6 lin cda nén
d4't dudi ddu cdc coc. Pd hin d6 1a d6 lin cia méng khéi quy u6c abed (xem
hinh VI - 9).
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Muédn ¢6 d) lin cla méng coc § trong gii han cho phép (vi du, thong
thudng Sgp, < 8cm) thi ng suét tiéu chudn dusi ddy méng quy udc o' phdi nhd
hon 4p Iyc tiéu chudn ciia dit nén Ry,

D6i véi méng chiu tdi ding tim:

o' < Ry (VI - 31)
D6i v6i méng chiu tdi 1éch tAim:

ol.x <12 RMm (VI - 32)
vi ol <Ry (VI - 33)

3 day:
Trong cic cong thic (VI - 31), (VI - 32) va (VI - 33) thi:
Rym: Cudng do tinh todn clia dat & ddy méng khéi quy wdc

tc _ Ng: + Ngcbcd (VI - 34)
Fm
Dién tich ddy méng khéi quy udc:
Fy = LBy
Pib

LM=L+2ngT

BM=B+2Htg%

tc tc
Omax t Omin

tc _
O =

\

AT,
min LkB O max

Ly|x Bm

y4
Hinh VI - 9: Sd d6 mdng khéi qui udc
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tc tc
e _ No +Naeg [1 + 6e, + 6ep J (VI - 35)

Cpax = *
min LyBy Ly Bu

Khi l&éch tim theo mdt truc thi:

G = Ny + Ny (li 63L] (VI -36)

e LBy Ly

Trong d6:

N¥: T4i trong tiéu chudn cda cong trinh tdc dung 1&n dinh dai

N ,: Trong lugng tiéu chudn cia khdi méng quy wdc c6 mit cit abed va
¢6 hai canh ddy 1a Ly, va By

Do 1éch tAim theo mét truc 1a:

Mtc

0 abed

8] day:

M : Mdmen tiéu chuin twong ng vdi trong tim ddy méng khdi quy uéc.
Trudng hgp méng coc déng thi:

m,m,

Ry = (1,IAB, v, +11BH,y';+3DCy;) (VI-37)

tc

Trong d6:

m,, m: C4c hé s§ phy thudc tinh chdt d4t nén va tinh chi't k€t cdu cong
trinh tra trong bang VI - 2.

yu, Y'u: Tri tinh todn thif hai cla trong lugng riéng dat tudn tr dudi ddy
kh&i quy udc va tr ddy khéi quy udc trd 1én. Tri s6 1,1 12 k€ dén sy ting trong
lugng riéng dat do déng coc.

Cy: Tri tinh todn th hai cia Iuc dinh don vi cia d4t ngay dudi ddy khoi
quy udc. SG 3 k& dé&n sy ting Iyc dinh C. '

A, B, D: Nhitng hé 58 tra bdng VI - 1 dya theo trj tinh todn thit hai cda géc
ma sat trong ciia dit § ddy khdi quy uéc.

Céc tri s6 1,1 va 3 chi d6i v6i dd't & chin coc d6ng trong pham vi 3d k€ t
chin coc trd xudng, con dudi siu hon thi khong c6 sy ting trong lugng ri€ng yu
va luc dinh don vi clia d4t @y
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Bang Vi- 1. HE s6 A B, C
ri tinh to&n cia go Cac hé st Trj tinh todn ciia géc C4c hé sO
ma sat trong ¢, (d0)] A B C ma sét trong ¢, (d9) A B c
0 0 1 3,14 23,5 0,69 | 3,76 | 6,31
2 003112 ] 332 24 0,72 | 387 | 6,50
3 004|119 | 3,14 245 0,75 4 |656
3,5 005122 3,46 25 078 | 4,11 | 6,67
4 0,06 | 1,25 | 3,51 25,5 0,81 ]424 6,78
4,5 007|128 3,56 26 084 | 437 | 6,90
5 0,08 1,31 | 3,61 26,5 0,87 | 451 | 7,02
55 009 ] 135 3,66 27 090 ] 465|711
6 010139 | 3,1 27,5 094 {479 | 7,27
6,5 0,11 | 1,43 | 3,76 28 098 | 1,93 | 7,40
7 0,12 | 1,47 } 3,81 28,5 1,02 | 5,08 | 7,53
75 013 | 1,51 | 3,87 29 1,06 | 5,24 | 7,67
8 014 [ 1,55 | 3,93 29,5 1,10 | 5,41 | 7,81
8,5 015 1,59 | 3,99 30 115 15,59 | 7,95
9 0,16 | 1,63 | 4,05 30,5 1,20 | 5,78 | 8,16
9.5 017 (1,68 | 4,11 31 1,21 1 5,97 | 825
10 0,18 | 1,73 | 4,17 31,5 1,29 | 6,16 | 8,40
10,5 0,19 [ 1,78 | 4,23 32 1,34 16,35 | 8,55
11 020|183 ]| 429 32,5 1,39 1 6,56 | 8,71
11,5 0211188 435 33 144 | 6,78 | 8,87
12 023 [191] 442 33,5 1,49 | 6,99 § 9,01
12,5 024 | 199 | 449 54 1,85 | 7,21 | 9,21
13 025|205 | 4,56 34,5 161 {744 94
13,5 027 [ 211 | 462 35 1,67 | 769 { 9,59
14 029 1217 | 4,69 35,5 1,71 17,96 | 9,78
14,5 0,30 | 2,23 | 4,77 36 1,81 ] 8,25 | 9,98
15 032229 4,85 36,5 1,88 | 8,51 110,18
15,5 0341236 | 4,92 37 1,95 | 8,81 |10,38
16 036 ]249 | 500 375 2,03 [ 9,11 110,59
16,5 037|250 | 5,08 38 2,11 1941|108
17 0,39 | 257 | 5,15 38,5 2,19 | 9,76 111,03
17,5 041|261 523 39 2,28 { 10,1 { 11,26
18 0431272 531 39,5 237 1106 | 11,5
18,5 0,45 | 2,80 | 539 40 2,46 (10,81 11,71
19 047|288 | 548 40,5 2,56 [11,23111,99
19,5 049 | 297 | 5§57 41 2,66 (11,63112,25
20 0,51 | 3,06 { 5,66 415 2,77 112,06 12,51
20,5 0531315} 575 42 2,87 | 125 {12,777
21 0551321 ] 581 42,5 3 13 (13,05
21,5 0,58 | 3,34 | 591 43 3,12 ] 13,5 [13,.31
22 061 (344 | 6,01 435 3,21 14 [13,61
225 0,63 | 3,54 | 6,11 44 3,37 | 14,5 [ 13,96
23 066 | 365} 621 45 3,65 [15,61]14,64




Bang VI - 2: Hé s m;, m,

Loai a4t He | Hé s& m, a8i vdi nha va cdng trinh c6 so A6 két
s0 | c4u citng vdi ty sO giita chidu dai ciia nha hodc
m, titng don nguyén voi chifu cao L/H biing
>4 <1,5
Pat hon 16n c6 chdt nhét 1a cdt va 1,4 1,2 1,2
d4t cat, khong k& dat phan va bi
Cat min:
- Khd va it 4m 13 1.1 1,3
- No nudc 1,2 1.1 1.3
Cat byi:
- Khé va it &m 1,2 1,0 1,2
- No nuéc 1,1 1,0 1,2
- D4t hon 16n c6 chat nhét I3 sét va
dat sét c6 chi sd chay I, < 0,5 12 10 14
- Khil,>05 11 1.0 1.0

Ghi chii vé bang VI - 2:

1. SO d3 k&t cdu citng 1a nhitng nha va cong trinh ma k&t ciu cla né c6 kha
ning dic biét dé€ chiu ndi lyc thém gy ra bdi bi€n dang clia nén. Mudn vay
phdi gia cudng két cdu.

2. D&i v6i nha ¢6 so d6 k&t cAu mém, thi 14y m; = 1.

3. Khi ty s& chiéu dai trén chidu cao ciia nh, cong trinh ndm giita céc tri s6
trén thi hé s6 m, x4c dinh bing ndi suy.

Nhv vay, sau khi xdc dinh dugc kich thu6c ciia mong khéi quy udc, x4c
dinh dugc tai trong va thda cic di€u kién (VI - 31), (VI - 32), (VI - 33), ti€n
hanh tinh lin cho méng (xem chuong IV ctia cudn sdch nay).

VL6. XAC PINH CHIEU CAO VA TINH THEP CHO PAI COC

VL.6.1. Xsc dinh chiéu cao dai coc

Chiéu cao lam viéc cda dai coc dugc x4c dinh theo diéu kién chdng dim
thiing:
N, <0,75R, h,b, (VI-38)
N
o (VI-39)

Tddé: h,>—3—
0,75R (b,
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o] day

Nei: Luc gdy dam thing biing tdng phdn Iwc cic ddu coc nim ngoai pham
vi ddy thdp diu thing & mot phia canh di ciia coc (khi mong coc chiu tdi 1éch
tdm, thi tinh cho phia c6é phan lyc max cda coc) .

Rk: Cudng d¢ chiu kéo cia bé, tong.

bip: Chiu dai trung binh ciia ddy wén va ddy dusi thép choc thing.

A
1 4

,45
/
]
| &
o o o AF
II II
T |lo o i T
O OAf
LS

Hinh V! - 10: B3 tri thép cho dai coc

Chiéu cao dai coc :

hg = hg + h; (VI - 40)
Trong d6:
hy: 40 sdu chdn cot vao dai, thudng ding h) = 15cm.
Chd y:

Chiéu cao cda dii coc (xem muc VI.3.), theo kinh nghiém thudng iy
hg >3d (d 1a dudng kinh coc, hay canh coc).
VL.6.2. Tinh thép cho dai coc

Thép dit cho dai coc d€ chju mOémen udn. Ngudi ta coi cinh dai dugc
ngam vao cdc ti€t dién di qua chin cft va bi udn bdi phan luc cdc dau coc nim
ngoai mit ngdm qua chan cot.

Mobmen quay quanh mit ngadm I-I:
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M[ =X Piri (VI - 41)
Trong d6:
r;: Khodng cdch tif mit ngam dén tim coc thy i
P;: Phan luc diu coc tht i tdc dung 1én ddy dai
Mbmen quay quanh mit ngam II-IL:
My = Z Pirj (VI - 42)
Trong dé:
ri: Khodng cédch tir tim coc thif i d&n mit ngam II-II qua chén cot
Dién tich ti&t dién ngang c6t thép chiu My, My:

M
Fy L (VI - 43)
0,9h0R,
Mn
F VI - 44
all 0,9hgR, ( )

0] day:
R,: Cudng d6 chiu udn cla cdt thép
VL.7. THi DU TINH TOAN MONG CQOC PONG

1. Thi du

Tinh to4n, thiét k&€ méng coc déng cho day cdt giifa clia nha vidn phong
lam viéc, k&t cdu khung bé tong cdt thép c6 wdng chén cao 18 ting. Tiét dién
cot 1a 0,70m x 0,40m. Nén nha c6t +0,00 t6n cao hon mit dit thién nhién trung
binh 0,45m. T4&i trong tai dinh dai & c6t -1,00m, c6 cap ndi luc bat 1gi nhit thudc
t6 hdp co bén:

N§ = 4450KN ; M§ = 685KNm ; Q"= 160KN
NI = 3708KN ; M = 571KNm ; Q' = 160KN
2. Piéu kién dia chit cong trinh
Bing VI - 3: Cdc chi tiéu cd Iy cia dat

Dung , T Géc | Modyn
] irong Ty Hé Do Gidi | Gigi Bo L’Uc ma | tgng |Chi
Thi N trong | s6 han | han dinh | gst | wis
Tén d4t| thién 2 | dm | % sét sat | bién |s6
W ohien | 1% 5 rong | |y, A0 aﬁ}‘ L o) |trong dang EqlSPT
(KN/m®) (KN/m~)| ep W% o (kPa) o | (kPa)
1 | pati1dp | 16 - -1 -1-]-1-1-1"-1-
2 | Sét ydu| 18,2 271 (10| 45| 46 | 28 | 09 18 | 10 | 5000 | 10
3 i Sét pha} 18,5 26,8 | 07 [332]36 | 22 | 06 12 | 14 | 8000 | 18
4 |Cat pha| 19,2 265 | 06| 20 | 24 | 18 04 | 18 | 18 {14000 | 25
5 [Cét trung| 20,1 264 | 03] 16 - - - - 38 | 40000 | 50
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C4u tao dia tAng nhu sau:
- D4t 14p day 0,60m
- Sét y&u day 6,00m
- Sét pha day 8,50m
- Cdt pha day 10,00m
- Cdt trung day 15m
Muc nude ngdm cdch mit dat 3m.
3.Chon cgc
Ti€t dién coc 40 x 40cm, dai 30m, ddu coc cfm vao 18p cét trung khodng
4 - 5Sm. Bé t6ng coc mic 300* coc gdm 3 doan (mbi doan 10m); coc c6 thép doc
chiu luc 825 All, c6t dai P8.
4.Tinh todn sitc chiu tai cda coc
a) Suc chiu tdi cda coc theo vit liéu Iam coc
QS =(P(Rbe +RaFa) -
Q" =1[13000,4.04)+(28.10°4010% ]
Q¥ =2160KN
b) Stic chiu tai cda coc theo dit nén
Q= m(qupAp + uz.mrfssli)
o) day:
m: Hé s& diéu kién 1am viéc, 18y biing 1
mg = 1 (ding biia déng coc diesel, tra bang II - 4)
my = | (ding bia déng coc diesel, tra bdng II - 4)
qp: Sttc chdng & mili coc (tra bang II - 2), q, = 560 T/m? =56700 kPa

Tra bdng II - 3 ta c6:

Z;=1,50m f,=3,5kPa

Z, =4,50m f; =7,0kPa

Z3;=7,50m f3=18,5kPa
Z4=10,50m fy =19,0 kPa
Zs=13,25m fs=19,0 kPa
Zs=16,0m fe = 39,0 kPa
Z7=19,50m f; =42,0 kPa
Zg =22,50m fg = 43,0 kPa
Zy=27,50m fy = 90,0 kPa

Qg = 1[(1. 5600.0,4.0,4) + 1,6(2,5.3+7.3+18,5.3+19.3 + 19.

2,5+39.3 +42.3 +43. 4+ 90. 4)]
Q! =2242KN
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i 2242KN

=S m = 1747KN
1,4 1,4

=TT

= Il 5m
= 4.5m
7.5m
Z, = 10.5m
Zs=13.25m

Z¢ = 160m

Z,
Zq

Zs

Z;=19.5m

Ze =225m

Ze =27.5m

" Hinh VI - 11: T/ dy
¢) Tinh suc chju tdi cda coc theo xuyén SPT:
Q! %[aNan +(0,2N,Lg + CLJnd]

Q: =%[30.50. 0,4. 0,4 +(0,2. 50. 4 +12. 8,5 +18. 10). 3,14. 0,4]

=200T
Q! =2000KN
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Vay chon Qf = 1747 KN dé€ tinh todn.
5.Tinh s6 lugng coc va xdc dinh ti€t dién dai coc
B tri coc nhu hinh vé VI - 12 duéi day:

|

Y

th
N
o
*——
gl & X
777N,
ol = LILL IS, ——

0.4m

0.4m ’F 1.40m 04m
;r 2.20m JJ:

Hinh VI - 12: B6' trf coc
Ap lyc tinh todn gii dinh tdc duné 1én d€ dai do phdn luc ddu coc gay ra:
« _ Qi _1747KN
T (3d)?  (3.0,4)°
Dién tich sd bd cla d€ dai:
F = Ng _ 4450KN
¢ pP,—hn 1213,20-20.1,70.1
Trong lugng cla dai va dait trén dai:
Ni= n. Fe.hye = 1,1. 3,78. 1,70. 20 = 141,37 KN

Luc doc tinh todn x4c dinh d&n c6t d€ dai: _
N" = Ng + N:,' =4450KN +141,37KN = 4591,37KN

=1213,20KPa

=3,78m?

Lugng coc s bd:
tt
n, = N _ 4591,37KN =262 coc
Qj 1747KN '
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Do mdémen 16n, chon s& coc chinh thic 1a n; =4 coc.
6. Ki€m tra diéu kién chiu tdi méng coc
Dién tich thuc t€ cia dai coc:
Fj = 2,20m x 2,20m = 4,40m>
Trong lugng thyc t& cda dai va dat wén dai:
NY=n.Fy.hn=1,1 44 170.20 = 164,56 KN
Luc doc tinh todn thuc t€ xdc dinh d&n cdt d€ dai:
N = 4450 + 164,56 = 4614,56 KN
‘Mbmen tinh todn xdc dinh tuong ng v4i trong tdm dién tich ti€t dién tich
tiét dién cdc coc tai d€ dai:
M" = M + Q"hy
hg: Chiéu cao cla dai coc, chon hy = 1,20
M" = 685 + 160 . 1,20 = 877 KNm
Luc truyén xudng cédc coc ddy bién:
o NC My max
max r = n
T x?
i=1
« _ 461456  877.0,70
maT 47 4,070

min
PY .« = 1153,64 + 313,21 = 1466,85KN
P, = 1153,64 — 313,21 = 840,43KN

Trong lugng tinh todn cla coc:
P. = 0,4.0,4.29.25.1,1 = 127,6 KN

min ¢

= 1153,64 £ 313,21

o] day:
PL, + P, = 1466,85 + 127,6 = 1594,45KN

Nhur vay: PY .« + Pc = 1594,45KN < Qff = 1747KN

Do d6 di thdéa man didu kién lyc max truyén xudng diy coc bién va
P, = 840,43KN > 0 nén khong phii kiém tra diéu kién chong nhd.

Tém lai, diéu kién chiu tai clia méng coc da dugc kiém tra, théa min va
moéng 1am viéc trong di€u kién an toan.
7. Ki€m tra d lin ctia méng coc

S¢ db tinh lin cda méng coc dudc trinh bay § hinh vé dudi day:

Piy 1a méng coc ma sat. BJ lin cia nén méng coc dugc tinh theo dd lin
cia nén méng khdi quy udc abed.
Trong dé:
@thjHpohy + - + @phy

hy +hy+ - +hy

Ptb =
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_105+1485+18.10+384 _ o,
Pu = 5+8,5+10+4 -
0.00m a
4
0.60m T
% somg, e 1 Lo /
Sétyéu é mT : [_
-70m /< E‘F :78.
\ |
\ :
Sétpha § 207.24 kPa :

-15.5m

N
N

NN\
3m| 2.5m l' BM

<

N\

Cédt pha

366.54
44466 kPa [ b

N \\
\‘ \\

*

N\

/]

-25.5m

54583

QI PP —

4m F4m +3m ’I‘

Hinh VI - 13: Sa dd tinh Iin cho méng coc
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dodé « =‘PT:*’=4°1’
Chiéu dai khéi méng qui uc:
Lu=14+2. O—é4-+ 2,29. tg40,1 =5,16 m
Chiéu rong khdi méng qui uSc: By =Ly = 5,16m.
Chiéu cao khéi méng qui u6c : Hy = 29,5m
Trong lugng khdi méng qui ubc:
Ny =LyByHyYy ,
Ny =5,16. 5,16. 29,5. 20 = 15709 KN
Tri tiéu chuén lvc doc x4c dinh dé€n d4y khdi méng qui udc:
N = Ni +Ny;= 3708 +15709 = 19417 KN
Modmen tiéu chudn tuong @ng trong tdim ddy khdi qui udc:
M, = M7 +Qy .28,5 =571 + 133.28,5 =4361,5 KNm
Pd 1éch tim: '
N 19417
Ap luc tiéu chudn & ddy kh&i méng qui udc:
e _N§+Ny (u 6e }
mn  LyXBy Ly
ot = 3708 + 15709 (1 . 6.0,2246)
min 5,16x5,16 5,16
o =729,41(1+0,26) = 919,05kPa
G =729,41(1-0,26) = 539,76kPa
ol =729,41kPa
Cudng db tinh todn cia ddt nén & d4y méng khéi qui vdc:
Ryv = 2072 (1,1AB,, vy + LIBH, v}y +3DCy)

=0,2246m

tc

Hé s6 d6 tin cdy K, = 1 vi cdc chi tiéu co 1y d4t 18y theo s6 liéu thi
nghiém tryc ti€p ddi v4i dat.

Tra bdng VI-2tacé: m; =1,4va m,=1,2.

L6p dat c4t dudi méng khéi qui wéc c6 @y = 38°, tra bdng VI - 1 ta c6:

A=211; B=941; D=108.

yu: Du6i méng khéi qui wéc : @y = 20,1 KN/m’.

yu: Dung trong binh quin cda céc 16p dat t¥ ddy méng kh&i qui udc abed
d€n c6t mit dat thién nhién: '
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_20,1.4+19,2.10+18,5.8,5 + 18,2.6 + 16.0,6
- 4+10+8,5+6,0+0,6

yi1 = 18,84 KN/m®.

1,4.1.2

Y

Rm = (1,1.2,1.5,167.20,1 + 1,1.9,41.29,5.18,84 + 3.10,8.1,8)

Ry = 10167,20 kPa
1,2 Ry = 12200,64 kPa
Nhv vay cdc diéu kién déu théa min :
6,5 = 919,05 kPa < 1,2Ry = 12200,64 kPa

oth = 729,41 kPa < Ry = 10167,20 kPa
Do d6 c6 thé tinh todn dd lin cla nén dit dudi méng coc (tic 1a dudi
mé6ng khdi qui u6c) theo quan niém nén bién dang dan hdi tuyén tinh.
Tinh d6 hin cia méng coc trong trudng hgp ndy nhv do lin clla méng khéi
qui udc trén nén thién nhién.
Ung suit ban thin theo c4c chiéu siu xem trong sd dé tinh lin.
- Ung suit ban than & d4y 16p sét y&u (cdt -7m):

og—1
Tn =" e
. 27,1-1 ;
a ———— = 13,05KN /
0 day Yan =", 10 3, m
o= Ydn - hj
d day oft = 13,05 . 6 = 78,3kPa
- Ung suit ban thin & ddy 16p sét pha (cot -15,5m):
26,81 ;
= = 15,17KN /
vin =7 07 "

Do d6: o¥ = 78,3 + 15,17 . 8,5 = 207,24kPa
- Tai cot -25,50m:
26,5 - 1
3 ’ 3
= = 15,93KN /
Yo =06 m
o}t = 207,24 + 15,93 . 10 = 366,54kPa
- Ung suit ban than tai ddy khéi qui vdc (cot -29,5m):
26,4 -1
4 9 3
= =19,53KN / m
Ydn =03
ot = 366,54 + 19,53 . 4 = 444,66 kPa
- Ung suit gdy hin tai ddy méng khdi qui w6c:
o8y = olf, ~ oP!= 729,40 — 4444,66 = 284,74kPa
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- Ung sufit bin thin tai d6 sdu 3,09m dudi ddy méng kh&i qui udc:
G} 00 = 444,66 + 19,53.3,09 = 505,00 kPa

- Ung sufit ban thin tai 46 sdu 5,15m du6i ddy méng kh&i qui udc:
G545 = 505,00 +19,53.2,06 = 545,23 kPa

Chia dit nén du6i ddy méng kh6i qui wdc thanh cdc 16p bing nhau c6

s B, 5.1
chiduday oM = 216M 3o
5 5
Bang VI - 4
Difm |Bosawz| L, 2z Ko ol o”
(m) By By (kPa) (kPa)
0 0 1 0 1,000 | 284,74 | 444,66
1 1,03 1 04 0,960 | 238,80
2 2,06 1 08 0,800 | 227,80
3 3,09 1 12 0606 | 17255 | 505,00
4 4,12 1 16 0449 | 127,84
5 5,15 1 2,0 033 | 9567 | 54523

Chiéu siau chiu nén cyc han dudi ddy méng két thic tai dd sdu c6

o® <0,2¢".

o] day, tai d siu 5,15m duSi ddy méng khdi qui udc c6:

o® = 95,67 < 0,2 ™ = 545,23 kPa.

Viy Ha=35,15m.

D6 lin cia méng coc (ttc méng khdi qui wsc):

5

S= Z%oi’i A,
i=l

g  08x1,03

284,74

(

"~ 40.000 2

S=0,0185m=1,85cm
Nhu viy 12 d6 ldn du b4o cla méng thdéa min diéu kién cho phép:
S =1,85cm < S, = 8cm. '

8. Tinh todn do bén va cdu tao dai coc
Diing coc 0,40 x 0,40m m4c bé tong 300%, thép doc All, thép dai Al

Dai coc ding bé tong mac 300*, thép Al

+238,80+227,80+172,55+127,84 +

95,67
2

)

bai coc cao 1,35m; coc cdm vio ddi 0,15; rau thép clia coc cim vao dai
dai 50cm. Bé tong 16t day 10cm, méc 75",
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V6i chiéu cao cia dai nhy viy, thdp choc thing 45° tir chin cdt trim ra
ngodi cdc tim coc, nén khong cin phdi ki€m tra diéu kién choc thing.

Moémen tuong Wng v6i mit ngam I-1 v II-II gan nhy nhau, nén 18y
M =M.

<

10016 All a200 y

10016 AlIl, a200

10D25 AlL a200
10d25 All, a200

130

[

Hinh VI-14
. nl -
| & [
g L L_"l a : ..I 10025 All a200
N
o
4 L
p 10025 Al a200
AT HH
Hinh VI-15
M= (P;+P)
C61,=0,55

P, = P3 = Ppyx = 1466,85 KN
M; = 0,55 (1466,85 + 1466,85) = 1613,53 KNm

M 1466,85
F,=F,= e = 2 =0,0485m”
*7 77 09K, xR,  0,9x1,2x28.10°

Chon 10®25 c6 F, = 0,0490 m”.
o] diy dai coc dit theo 2 chiéu ngang, doc, mdi chiéu 10025 AIl a 200

(xem hinh vé VI - 14).
3 dinh 4ai, 44t theo c&u tao chng mémen t5t hon, 10016 All a 200 (xem

hinh vé VI - 15).
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