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2 FEHHEESBEIPSRBERY

2.1 HEIR

BEXETEMN REBTESFGN . XPHEANTN ISR RAGHRT . ERNABEENRN
16. 2 m, FFENRFBM 0. 2 m FIRE L B2 45FLEEM R A C30 NARE L MK F 21.5 m,E K 1 m,
BEEIBESD 1.5 m, TREEHRA 1.5 m, AT R TR

(DFERE., FEHE55 MHE . BEKRKHK 3.5m.7.5m.11.0 m.14.0 m.16.2 m Z T 5.

DO REERE ., HFE 4 E@ER . EHEERERKKNF.0m.7.0m10.5 m13.5 mEFTH.

GOHEKE. BEHRL2KA LI TKKN 20.5 m,22 m.20 m.20 m F TR,
2.2 HEERMHESH

AT BB RN BEEB T EE RO W, RE L ER A TR E, KR E X5 E M %
B 2~4 fERESIF S EE R, K Fm 3 m K SEFZ R 3~5 5, 0B EEE X.Y.Z Frasl
931 m.72.65 m.50 m, RFAEALIFR. B TAEIIEED M XHR, BT LA BORUR % S50 15 Xt FR il 42
FoEdh— B TEES T, SRR R EWE TR E LA 1.
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e HHEHKEE/MPa . EE/(N-m™?) AR WEEEA/C) A& J1/kPa
FIE L 5.0 16. 0 0.35 10 5.0
BIRBEEHL 44. 4 17.7 0.31 20 20.0
B 4n gb 80. 0 16.0 0.26 28 6.0
B L 56. 4 19.5 0.31 22 23.0
kg 80.0 18.0 0.26 28 0
o B 100.0 19.6 0.25 35 0
@ 30 000. 0 24.0 0.20 — —
Bz 206 000. 0 78.5 0.28 — —

®2 XPHSH

MERE/MPa BEER/m* FE/(N-m?) AR B/ m' REME/m SERAK/m
32 500 0.79 2 400 0.20 4.91e2 9. 82e-2 3.14
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%3 SREFQITSH
WAL R whr KEES A RARH RAME k¥ AHBE #HER

R B¥.ER HE/MPa BBE/KN BEAK/m AE/C)  E/KN  EH/kN  [FEE/m KE/m KE/m
H—i# 3X7®s15.2 19.5e4 10125 0.47 15 254.79 155 3.0 5.5 15
FH 4X70s15.2  19.5e4  1350.0  0.47 15 401. 21 255 1.5 5.0 17
= 4X70s15.2 19.5e4  1350.0  0.47 15 473.79 300 1.5 5.0 15
SEPUE 4XT70s15.2  19.5e4  1350.0  0.47 15 308. 53 185 1.5 5.0 15

2.3 HHEUHSITHBORE
2.3.1 HEGIR &6
R BRENELHR . FARHCBE HUN.E . EANANLR BE KB HBERIAN
B RE SRS HAARBEEETNEH R THARBEM S EALRE.
2.3.2 HEFEHBRNER
RN ERTIBRS S MAEHER. 8 HEBROFZHRRK 0.5 m,5 MNFERESTHIL:
B, ERFEEERS m & EERBE3.Om LRBEE-EFN MR,
B2, EAFEEESZ 7.5 m A EEEBRE 7.0 m LBEF _ERN IR,
BrEt 3, BT EEMRR 1.0 mib , EEEBE 10.5 m A RBF=HETM IR,
B A BAFEEEMR 14.0m b EBEHMBE 13.5 m RRBEEWERN NHEE.
MBS, R FEEMR16.2 mib . RAEEHMO.2m EHBE,
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FEABD, ER4 BERPEBEHERFAMVEN - RURATIVIAR. S -EHEM O ~FN
EHERM AT ERLE 2~E SR ARER) ,F—HE R EARIERER 4GLBBIR R .
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R4 F-EHRMN kN
BE 6 R B 2 o BE B /m
L1 22 33 44 55 65 7.5 95 10.5 125 13.5 15.5 16.5 18.5 19.5 20.5

B B

1 99.8 99.8 99.8 99.8 99.8 82.8 54.0 23.4 155 7.1 4.8 2.4 1.7 0.8 0.5 0.2

2 1131 1131 113.1 113.1 113.1 94.4 62.8 28.9 20.1 10.7 81 51 4.1 2.6 1.8 0.7

3001231 123.1 123.1 123.1 123.1 105.0 75.9 44.0 34.9 23.4 19.2 13.1 10.7 6.6 4.4 1.8

4 138.2 138.2 138.2 138.2 138.2 121.3 95.5 68.2 60.0 47.2 41.3 30.0 25.0 15.2 10.7 4.0

5 1528 152.8 152.8 152.8 152.8 143.4 131.8 117.4 109.1 93.1 86.1 70.1 59.9 38.7 26.1 10.6
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E—AX R PRI N FEHET T o AR HE P AASRAE. B BB M A e B B
B B A B B R ) B R AEAS B L0 AR A4 T B9 BB 7 4 R WL AT 44
3.1 HEIR

REHEFRBRR AFAZGS LW -BGHESEERT E—TTHRADSEGCHERSEBREN
MAHERKE FWE—EBHERSBEMHEE, KUK EHEXSHEHE LW, A ERRERERFIZEZEHE
3.5 m &b, ZEBE ML 3.0 m LR EHR S BRI EMBUMB S, REHTE T ROT .

TFR— BRBUMA I 150 kN R BB BIREN 5.5 m MRMBEBREN 15 m WEEFLT,
BRANMABEN 0°F 45°, W MEER 5°, 3 10 I,

FROBERAHAERN IS BREHABRKENS. S m  HRMEBRKEN 5 m HEEBLT.H4R
WmBh A 75 kNL100 kN,125 kN,150 kN,175 kN ,200 kN,225 kN,250 kN,3t 8 ## T4,

FR=EBEERBMB R 150 kNERAFHAERN 5 HREBRKEN 5 m WEERL T HER
BEHEBKEN4mM.45m.5m.5.5m.6 m,6.5m.7m.7.5m,E8FTH,
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®s HRNABBESN
HRAHAE/O Bimh S /kN B /5 M1 /kN BE&E/KN AR/ %
0 150 91.2 58.8 39.2

5 150 92.8 57.2 38.1
10 150 93.3 56.7 37.8
15 150 93.6 56. 4 37.6
20 150 93.6 56. 4 37.6
25 150 93.5 56.5 37.7
30 150 92.8 57.2 38.1
35 150 91.1 58.9 39.3
40 150 85.3 64.7 43,1

45 150 73.1 76.9 51.3

HHKR =B - WEEHA ALK = RER/Fm S x100%

HITH SR 5 BT TAL ERASAEE " ~30°MBEN 4R B BB AIRREND, HAHA
BEAT30°m SRR BAMR ARG B8, BT al 557 5°~30° W B EEAE A
SAE. ATIER WA A RABHER.

3.3 RERUNIRAREBBRMANSH

FE EIREHRAGRB M N A hBRKE, WRBHTRERL RIABLRAERIE,
RREXRARSHERER.

(OSR B B Bl S REHE SR BUIN S 7 038 KT K, R B, 300 4 5% 3R o 7 W 38 hn » (B8 ) 43 2k
SR A O R WO/ 5 BT LA, SR B BT B, AT LA S 4% b0 B R UM b O R 4R RS S R BUE B Bee s
EBONREXFIBREESESENTME N, o AR REERORR.

QOHRAEBMNISHESRAHBRRKEMN MM, A AREGEMAIARES A b BH
J3 45 5 B A7 WD 5 B LA, TR A G R TR, ATE M R B i B BER /N R K

SR, B RA S AL 5°~30 MRS BB 9 . 38 e R B e BB Bh 0 A B b B BE AT LA
B e Bl R AR BE IRR R,
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4.1 HATIR

HEWTH3BETHFREGETHRIN T AREE QK BB, 250 A0 7 B L8 R B
BLABK , RAMREABRX—FE, MERA MBI 2 N MEREERT . @BLERE
HIMBFREGPENAMRBERN 3 B TEHATER R 2 HAMIEHROBR FRESEE
RI3MIAFRMT -

T& 1, BUmeh S 250 kN, #MEHK A5 — WHK AL 150 kN, 58 — %K 100 kN, @ K — KK AL B 250
kN, R BB E 5.5 m, S B B 15 m, ASHAIE 45°,

T8 2, Bhnfh A 350 kN, #hE 3 4 55 — WK AL 250 kN, 38 — K5 100 kN, @ KL — KK AL B 350
KN, BRAMBKES 5 m SEBRKE 15 m, AFIAK 15,

TH 3, BUMA S 150 kN, #MEHK A — WK AL 250 kN, 88— 100 kN, @A — WK AL F 350
kN R BB BRKE 4 m BB BKE 15 m, AFAE 15°,

THERER AT E R AERFT.
4.2 WMEHRIH

2HAMERBE I M TR THRRLE 6.
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R6 HIRT2HMMZEREMN

2T 1
TR BN /kN FhEE TR L3
BIE/ER/KN  #RAB/KN  BER/K HREEHEA/EN HEAE/AN O HEE/%
IR 1 250 129.8 120.2 48.1 108.7 141.3 56.5
IR2 350 214.1 135.9 38.8 212.2 137.8 39.4
IR3 250 136.9 113.1 45.2 134.8 115.2 46. 1

H KR = B - SUE R s R R = SRR/ Bk J1 X 100%

BT E &R 6 ATAL3 F LA T MR MR BB KN ZL , HBREBEAKR, Mo FMEHRIE
BRI L —ETF,. HE— K, B B, #h 255 5 B AR 98 52 br 1 00 2R 17 26 88 » A9 4R 38020 L 7 45
KRN EBERZE FLEY.

5 &g

(DFEFRGUITERERABE M, HR N SXPRSEIZEHFE R P H R IBEEE A d B
BRSO FEBE A R BUE I S~ 10 m WENBEER: XPHENE 3 ZHESEEMTEEAS
BERERBEZ . ZEEMBEERKEAREQBL  BATSHEEN LTSS REEHET 10 m 4.

(2B Z M R R RAS AT 5°~30 M5 B I B i BB 458 55 80/ s 3
KBBR8 B b BRI A S R R A BTN, HH K REEZRH /D MR A b B ET
DAAROE MR 8 b B, R UESENAREAENEmE I MEmBERERESRLHREH
B 1, SRS R B I B REEA .
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Study on Tensile Strength of Original Loess in Lanzhou, Gansu

Xu Shanchang, Yu Pengtao, Zhao Xiaofang, Zhang Yuanyuan, Diao Lu

(Tianjin University Renai College, Tianjin 301636, China)

Abstract; Using the vertical and horizontal sampling of the original loess of Wangjiagou Tunnel in
Lanzhou, Gansu Province, the paper analyzed tensile properties of undisturbed loess under anisotropic
conditions with different loading rate, different loading diameter and different specimen height by fractu-
ring test. The study shows that the tensile strength of the vertical sampling of undisturbed loess is bet-
ter than that of horizontal sampling; under the condition of arbitrary loading rate, the tension of the
specimen penetration depth and tensile strength is closer to the linear relationship. The tensile strength
of the horizontal specimen has a strong linear relationship with the diameter of the loaded cylinder. The
selected specimen height of 6 cm to 7 cm vertical to undisturbed loess as one of the factors to study the
tensile properties of the better,

Key words: undisturbed loess;tensile strength;the anisotropic loading rate;loaded cylinder diameter
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Analysis of Force Evolution of Pile Anchor Mixed Enclosure Structure
System in Deep Foundation Pit Application

Zhang Zhi', Zhu Zhengguo'>, Li Zhenyuan', An Haitao'

(1. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Hebei Technology and Innovation Center on Safe and Efficient Mining of Metal Mines, Shijiazhuang 050043, China)

Abstract; Taking the construction of deep foundation pit of the mine drainage section of Dongli Sta-
tion of Shijiazhuang Metro Line 3 as the research background, the simulation study on the force evolu-
tion law of pile-anchor mixed retaining structure system in deep foundation pit using FLAC3D software
was conducted. The evolutionary law of pile-anchor mixed enclosure structure in deep foundation pit
was quantitatively analyzed from the aspect of stress. It was found that the force of supporting system
increased with the increase of excavation depth of foundation pit. Then the mechanism of axial force loss
of anchor cable in pile-anchor enclosure structure was further studied, it was found that the axial force
loss was less in the range of 5°~30° and the axial force of the free section of the anchor cable could be
increased appropriately by increasing the axial force and the length of the free section. Besides, compen-
sation measures of compensate tension and super tension were analyzed to determine the best anchor
stress compensation measures.

Key words:deep foundation pit;pile-anchor structure;prestress loss;compensation measures



