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摘　要: 在进行多次岩石抬动变形观测装置的埋设和观测之后, 对灌浆施工过程中, 岩石抬动变形观测装置在实际中存在的缺陷

及改进措施作了探讨。现行的变形观测装置不仅造成观测成果的混乱与假象, 而且成本高、封孔困难, 改进后的岩石抬动变形观测

装置克服了现行变形观测装置的不足之处, 提高了可操作性。
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1　引　言

在灌浆施工过程中, 应在灌浆孔周围设置岩石

抬动变形观测装置, 岩石的抬动变形值不得大于规

定值, 以防止岩石发生抬动变形, 从而破坏岩石的完

整性。

现行岩石抬动变形观测, 有下列两种方法:

(1)精密水准仪观测。灌浆地段的表层如果是砂

砾石或土层时, 在灌浆孔周围需设置专门的抬动变

形观测孔, 并使其深入到基岩以下。在孔内放置测

杆, 测杆的出露部分上附有刻度, 在灌浆升压过程

中, 使用精密水准仪进行观测, 水准仪的设置地点应

距灌浆地段尽可能远些, 避免由于观测孔的表层岩

石与水准仪所在位置的岩石都产生抬动, 造成观测

成果混乱与假象。

(2)百分表或千分表观测。如果灌浆地段的表层

是岩石, 则在灌浆孔附近布置观测孔, 设置岩石抬动

测量设备。在灌浆压力加大时, 从 Υ51 mm 铁管绝对

上升值 (Υ25 铁管不发生抬动时) 或是从 Υ25 管、Υ51

管两者高度相对值之差, 使用百分表或千分表测得

岩石抬动变形值。

但现行的用百分表或千分表测量岩石抬动变形

的装置在实际应用中存在很大缺陷, 需进行改进。

2　现行的百分表或千分表测量岩石抬
动变形的装置存在的缺陷

2. 1　串浆很容易造成观测成果的混乱与假象

灌浆孔的浆液容易从岩石的裂隙中渗透到 Υ25
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mm 铁管和 Υ51 mm 铁管之间, 将 Υ25 铁管和 Υ51

铁管胶结在一起, 同岩石形成一个有机的整体, 这样

将观测不到岩石抬动变形值或造成观测成果的混乱

与假象。许多施工单位用百分表或千分表观测岩石

抬动变形的装置在形成初期, 常常能正常使用, 现行

岩石抬动观测装置见图 1。但经过一段时间以后不

能正常使用了就是这个道理。

图 1　现行岩石抬动观测装置示意图

2. 2　外管同岩石的胶结力会造成外管长度内的岩

石抬动变形测量值比实际岩石抬动变形值偏小

在 Υ51 mm 外管长度内的岩石发生抬动变形

时, 由于 Υ51 mm 外管同岩石胶结在一起, 一部分岩

石发生抬动变形, 一部分岩石不发生抬动变形, 不发

生抬动变形的那部分岩石同 Υ51 mm 外管的胶结力
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粘连着外管, 从而造成测量到的岩石抬动变形值比

实际岩石抬动变形发生值偏小。

2. 3　现行的用百分表或千分表测量岩石抬动变形

的装置成本高, 封孔困难

Υ51 mm 外管和 Υ25 mm 内管均采用铁管, 无

法回收, 成本较高, 而且该岩石抬动变形观测孔使用

结束以后钻机无法扫孔, 因而导致无法封孔。

3　对现行的用百分表或千分表测量岩
石抬动变形的装置的改进措施

　　正如前一节所述, 现行的用百分表或千分表测

量岩石抬动变形的装置既然存在那么多缺陷, 那么

是否可以通过适当的改进措施使其更加趋于合理?

答案是肯定的。

改进措施是将 Υ51 mm 铁管改变成硬塑料管,

并将该管同 Υ25 mm 铁管一样一同延伸到孔底, 并

用水泥浆或砂浆将其同基岩胶结在一起, 胶结长度

L 必须等于或大于 1 m。将百分表或千分表安装在

Υ25 mm 铁管和基岩之间, 改进后的岩石抬动观测

装置见图 2。在灌浆压力加大时, 从 Υ25 mm 铁管和

基岩两者高度相对值之差, 使用百分表或千分表测

图 2　改进后的岩石抬动观测装置示意图

得岩石抬动变形值。

改进后的岩石抬动变形观测装置的埋设要点是

Υ51 mm 硬塑料管和 Υ25 mm 铁管要同时埋入基岩

内大于或等于 1 m , 这样, 灌浆时的浆液就不会串入

到 Υ25 mm 和 Υ51 mm 管之间。当岩石发生抬动变

形时, 由于抬动变形部分的岩石和 Υ25 mm 铁管是

两个独立的整体, 百分表或千分表显示出岩石抬动

变形值就是岩石的实际抬动值, 而且 Υ51mm 管使

用硬塑料管也降低了该装置的成本。为了保证能顺

利地拆除和回收 Υ25 mm 管, 以利于降低成本, 便于

扫孔和封孔, 可将 Υ25 mm 管作成段长为 5 m 的正

反扣联结, 见图 3。安装时先在钻孔内注入 1 m 长水

泥浆或水泥砂浆, 先放入 Υ51 mm 管, 再将 Υ25 mm

铁管有反扣的一端插入孔内。这样, 当抬动观测孔使

用完毕后, 只需用管钳就可拆除 Υ25 mm 铁管了。拆

除 Υ25 mm 铁管后就可使用钻机扫孔和封孔了。

图 3　改进后的 Υ25 mm 铁管构造图

总之, 现行岩石抬动变形观测装置不仅成本高,

封孔困难, 而且由于串浆容易造成观测成果的混乱

与假象。改进后的岩石抬动变形观测装置不仅观测

成果能较好地反映岩石实际抬动变形值, 而且由于

Υ25 mm 铁管能拆除回收, Υ51 mm 外管采用硬塑料

管, 因此大大降低了成本, 扫孔和封孔也很容易进

行, 在灌浆施工过程中变得更加经济、适用。
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ABSTRACT
Con struction of Concrete Faced Rockf ill Dam dur ing Flood Season in Daqiao Reservo ir

ZHAN G J ian2hua
(Ch inese 5th Construction Bureau of W ater Conservancy and H ydropow er Engineering, Chengdu, Sichuan, 610066, Ch ina)

Abstract: Concrete faced rockfill dam fo r D aqiap Reservo ir is located in an active earthquake zone w ith earthquake in tensity of 8. 5. H igh
construction quality is requ ired . D iluvial depo sits are used as bedding m aterial in the construction , w h ich has arrived advanced level in Ch ina
. T herefo re , experiences and lessens gained during construction in flood season can be used fo r reference to the sim ilar p ro jects.

Key words: concrete faced rockfill dam; during flood season; tempo rary section

Concrete W orks of Toe Slab in Daqiao Reservo ir

YAN G N ing2ru i
(Ch inese 5th Construction Bureau of W ater Conservancy and H ydropow er Engineering , M ianning, Sichuan, 615616, Ch ina)

Abstract: T he paper system atically p resen ts construction techniques fo r toe slab, toe slab excavation, fau lt treatm ent, fo rmwo rk suppo rt ,

arrangem ent of reinfo rcing bars and seals, concrete p ropo rtions, concrete p lacem ent , cure and quality contro l.

Key words: D aqiao Reservo ir; concrete p lacem ent of toe slab; construction technique

Study on Shotcrete M ethod in Hydropower Project

WAN G Sen2rong
(Ch inese 5th Construction Bureau of W ater Conservancy and H ydropow er Engineering , M iyi, Sichuan, 617200, Ch ina)

Abstract: By analyzing advantages and disadvantages of dry sho tcrete , w et sho tcrete and parallel sho tcrete m ethod, sem i2w et sho tcrete m ethod
w h ich is betw een dry and w et sho tcrete is developed . A dvantages and disadvantages of sem i- w et sho tcrete m ethod is analyzed , together w ith
its technical p rocess, jet nozzle structure , w ater ring structure and effectiveness . T he p rim ary test resu lts indicate that the sem i2w et sho tcrete
m ethod is technically feasib le , sign ifican tly econom ic and app lied w idely after imp rovem ent.

Key words: dry sho tcrete; w et sho tcrete; parallel sho tcrete m ethod; sem i2w et sho tcrete m ethod

D efects for Upward Rock D eformation Observation In strumen t dur ing Grouting and Improvemen t

LUO M ing2quan　WAN G Sen2rong
(Ch inese 5th Construction Bureau of W ater Conservancy and H ydropow er Engineering,M iyi, Sichuan, 617200, Ch ina)

Abstract: A fter m any tim es of em bedm ents and observations fo r upw ard rock defo rm ation observation instrum ent , defects fo r upw ard rock
defo rm ation observation instrum ent during grouting and imp rovem ent are discussed . T he actual defo rm ation observation instrum ent no t on ly
resu lts in confused and false readings , bu t also h igh co st , difficu lt ho le sealing . T he imp roved upw ard rock defo rm ation observation
instrum ent w ith h igher m aneuverab ility overcom es the sho rtcom ings of actual one .

Key words: observation fo r upw ard rock defo rm ation; defect; imp rovem ent; co st

Embankmen t Con struction of Concrete Faced Rockf ill Dam at Daqiao Reservo ir

XU E Kai
(Ch inese 5th Construction Bureau of W ater Conservancy and H ydropow er Engineering , M iyi, Sichuan, 617200, Ch ina)

Abstract: Fo r the concrete faced rockfill dam at D aqiao Reservo ir in M ianning, Sichuan, the foundation treatm ent of em bankm ent , selection ,

p rocessing and p reparation of em bankm ent m aterials , arrangem ent of construction access road to dam , em bankm ent construction ,

em bedm ent of observation instrum ents and construction o rgan izations are p resen ted fo r reference to the sim ilar p ro jects.

Key words: concrete faced rockfill dam; em bankm ent construction; D aqiao Reservo ir in M ianning, Sichuan

Br ief D escr iption of Con struction Arrangemen t and D esign Features
for Concrete M ix ing System at Daqiao Reservo ir

ZHAN G X iao2guang　ZHAN G Sheng2zhong
(Ch inese 5th Construction Bureau of W ater Conservancy and H ydropow er Engineering , Guangyuan, Sichuan, 628003, Ch ina)

Abstract: In L o t II p ro ject at D aqiao, H ZD 50 m ixer fabricated by Chengdu Construction Engineering M ach ine Facto ry is selected as concrete
m ix ing system. D am excavation m aterial fo rm s a large p latfo rm w h ich is w ell used as site fo r concrete m ix ing. Cem ent co llection hopper is self
m ade and reinfo rcing concrete w all is used. he general arrangem ent is reasonable, leading to h igh efficiency and benefits and low co st. P ractice
indicates that construction arrangem ent and design features fo r concrete m ix ing system is successfu l and can give reference to the sim ilar
p ro jects.

Key words: D aqiao Reservo ir p ro ject; concrete m ix ing system; construction arrangem ent ; design

Importan t Role of Hydropower D evelopmen t in D evelopmen t in W estern Reg ion

CH EN Dong2p ing
(H ydropow er and N ew Energy D evelopm ent D epartm ent, State Pow er Company, Beijing, 100031, Ch ina)

L eaderette: T he paper is the speech by Chen dong2p ing , deputy directo r of H ydropow er and N ew Energy D evelopm ent D epartm ent , fo r
“A cadem ic Conference fo r W est Ch ina D evelopm ent”.

“A cadem ic Conference fo r W est Ch ina D evelopm ent”w as held during A p ril 18 to 20 in 2000 in Chengdu and w as jo in tly sponso red by
Ch inese N atural Resources Society, Sichuan Science and T echno logy A ssociation , Ch inese Q inghai2T ibet P lateau Research Institu te , Regional
Sustainab le D evelopm ent Research Center of CA S , N atural Resources Comp rehensive Investigation Comm ittee of CA S , Beijing T eachers
U niversity and Sichuan N atural Resources Research Institu te . Six ty2one experts and scho lars from D evelopm ent Research Center of the State
Council, CA S, Ch inese A cadem y of Sciences , Ch inese A cadem y of Engineering , Fo restry M inistry , W ater Conservancy M inistry and State
Pow er Company , attended the m eetings. N ow the speech of M r. Chen is published here.
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